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TIMOLEON TO VIETA 


IMOLEON (d. after 337 B.c.) of Corinth, Greek 
statesman and general who championed the Greeks of 
Sicily against tyranny (see. TYRANT) and against 
Carthage. In.344 aristocrats of Syracuse appealed to 
their mother city, Corinth, in-Greece, against their 
tyrant Dionysius the Younger. Timoleon, who 20 years earlier 
had abetted the killing of his own brother Timophanes when 
Timophanes had made himself tyrant of Corinth, was chosen to 
lead a liberation force. Meanwhile, however, some Syracusans 
led by Hicetas (a Syracusan who had made himself tyrant of 
nearby Leontini) had called in the Carthaginians, who were then 
occupying the west of the island. Timoleon, landing at Tauro- 
menium (Taormina), thus had two enemies to face. By shrewd 
tactics he defeated Hicetas and made terms with Dionysius, who 
was besieged in Ortygia, the island citadel of Syracuse. In 343 
he occupied Syracuse and Dionysius retired to Corinth; the citadel 
and the tyrant’s palace were destroyed. Timoleon introduced a 
mixed constitution as a safeguard against tyranny and invited new 
settlers from Greece, About 341 Hicetas was reinforced by a 
new army from Carthage, which Timoleon defeated on the 
Crimisus River; a renewed attack ended in Hicetas’ final defeat 
and execution. A treaty was concluded confining the Cartha- 
ginians to west of the Halycus (Platani) River. The remaining 
Greek tyrannies in the island collapsed, and there are signs of a 
general revival of the Greek cities of Sicily. Timoleon then (337/ 
336) retired into private life. He became blind some time before 
his death, but persisted in attending the assembly and giving his 
opinion, which was usually accepted by a unanimous vote. He 
was given a public funeral at Syracuse; the citizens built him a 
tomb in the agora, and near it a gymnasium called the Timoleon- 
teum. See also Syracuse: History: Dionysius’ Successors. 
_Brsuiocrarny.—Lives by Plutarch and Cornelius Nepos; Diodorus 
Siculus, xvi, 65-90; R. Hackforth in Cambridge Ancient History, vol. 
vif ch. 10 (1927). (R: Me.) 
TIMON (c. 320-c. 230 8.c.), of Phlius in the northeastern Pelo- 
Ponnese, Greek skeptic philosopher and man of letters, was a 
pupil of Stilpo the Megarian and Pyrrho of Elis. Having made 
a fortune by lecturing (particularly in Chalcedon), he retired to 
Athens c. 275, where he died. Only fragments remain of his 
works, which included not only 20,000 lines of prose but also 


numerous tragedies, satyr-plays and comedies, poems in elegiacs 
and iambics, and three books of silloi, or sarcastic attacks on dog- 
matic philosophers in mock-heroic hexameters. 

TIMOR, an island of the Malay Archipelago (q.v.), or East 
Indies, is the easternmost island of the outer or Sunda chain which 
comprises Sumatra, Java, Bali, Lombok, Sumbawa, Flores, and 
others. The western half of Timor (area 6,120 sq.mi. [15,850 
sq.km.]; pop. [1956 est.] 822,915), formerly part of the Nether- 
lands East Indies, is now part of the East Nusa Tenggara Province 
of the Indonesian Republic. The eastern half (area 5,763 sq.mi. 
[14,925 sq.km.]; pop. [1960] 517,079) has been Portuguese since 
1586. 

Physical Geography.—Timor is a long narrow island, about 
310 mi. (500 km.) in length and 65 mi. (105 km.) across at the 
widest point. With the small island of Roti to the southwest, the 
smaller Sawu, and larger Sumba, Timor forms an arc from the 
main Sunda chain so that its long axis is roughly west-southwest to 
east-northeast. It lies between 8°15” and 10°30’ S and between 
123°20 and 127°10’ E, The island is mountainous, with a very 
irregular core of rugged hill and mountain lands split by the longi- 
tudinal series of depressions and with small, discontinuous frag- 
ments of river plains and wave-deposited plains fringing the sea 
margins, which merge into regularly flooded mangrove swamps, 
There are also some elevated coral reef platforms. Mt. Tata 
Mailau (Ramelau), the highest point, near the centre of the island 
is 9,711 ft. (2,960 m.); other peaks exceed 7,500 ft.; these are 
old volcanoes. There are no active volcanoes or recent volcanic 
rocks on Timor (there are a few mud geysers), but some of the 
older volcanic rocks afford potentially good soils. There are deep 
steep-sided mountain valleys with turbulent streams after rain, but 
large stretches of porous limestone make irrigation difficult. In 
contrast to most of the East Indies Timor suffers from a difficult 
climate, with a long dry season when the southeast monsoon is 
blowing from off the arid lands of Australia and a short irregular 
wet season from the west monsoon. Both the annual precipitation 
and the time when the rains set in and end are extremely variable, 
and failure of the rains is an ever-present fear. The relief also 
results in great climatic variations. 

The vegetation presents a motley mosaic in which tall-grass, 
low-tree savannas predominate. These are presumably man-made, 
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the result of centuries of cultural burning in a semiarid climate. 
Remains of an original monsoon forest occur in thinly populated 
areas and these forests in the past yielded sandalwood, dye woods, 
and wax, which encouraged early traders. Palms are dominant in 
the lowland savannas. At higher levels there are good grasslands 
for grazing but large areas have been ruined by the spread of 
Lantana camara, a thorny scrub of American origin, apparently in- 
troduced at the same time as the cattle brought in by the Dutch 
in 1910-14. It is, however, appreciated by the cultivators who 
practise shifting cultivation because it grows quickly and is soon 
ready for burning. (L. D. S.) 

The People.—The population of Timor was estimated to num- 
ber about 1,340,000 in 1960. As in other islands of eastern Indo- 
nesia, the people are of mixed origin. The aboriginal population 
is basically Melanesian (Oceanic Negroid) and is the result of a 
fusion of a basic Papuan stock (found in relatively pure form in 
parts of New Guinea) with immigrant Asian elements. There may 
also be an Australoid strain. These predominantly Melanesian 
peoples are found especially in the mountains, having been re- 
placed in more favoured areas by later arrivals of Indonesian- 
Malay type. There is also a relatively small number of Chinese 
and other foreign Asians, who have gained control of a large pro- 
portion of the trade. 

Islam and Christianity have made some progress, but most of 
the inhabitants are pagans. Their religion is animistic, with an- 
cestral and other spirits being propitiated, but they also believe 
in great deities living in the sky. Heads were taken in war, a 
practice apparently associated with the concept of life as a trans- 
ferable substance. Each village has a sacred house, surrounded by 
a tabu area, with a custodian priest; there are also family shrines 
in the dwelling houses. Important occasions such as sowing or 
the beginning of war are marked by ceremonies at which offerings 
are made and omens taken. Illness and death are believed to be 
caused by sorcerers, who may be unmasked and their magic coun- 
tered by the priests. 

Timor was divided into many small principalities, among which 
warfare was endemic. Villages and isolated houses are protected 
by stockades; houses are usually raised on piles, but local practices 
vary. (B. A. L. C.) 

History and Administration.—It was probably about 1520 
when the Portuguese first began trading to Timor, principally for 
sandalwood. Later they settled the island and established several 
posts. The Dutch arrived shortly after 1613 and established them- 
selves in Kupang at the southwestern tip of the island, forcing the 
Portuguese to move to the north and east of the island. 

Portuguese Timor.—In addition to the eastern half of the island 
Portuguese Timor now includes an enclave around Ocussi (Ocussi 
Ambeno) on the northwest coast and the islands of Ataúro (Cam- 
bing) and Jaco (Jako) which make up its total area. A treaty of 
1859, ratified 1860, between Portugal and the Netherlands fixed 
the division of the island; the boundaries were slightly modified 
in 1904, The territory, previously administered with Macao 
(q.v.), was made a separate province in 1896. The capital and 
port is Dili (Dilly; pop. [1960] 52,158 [mun.]}) on the north coast. 
The territory is divided into the municipality of Dili and 8 circum- 
scriptions. The monetary unit is the Portuguese escudo. 

Indonesian Timor —The western part of the island was handed 
over by the Dutch to the Indonesian Republic in 1949. Records 
of early Dutch settlement are scanty because the relevant papers 
were destroyed during the British interregnum of 1812-1815, but 
the Dutch, also in search of sandalwood, came to the island later 
than the Portuguese, It was not till the pacification of the island 
by the Dutch in the early years of the 20th century that economic 
progress became possible, Timor being underdeveloped and re- 
mote, with a very difficult natural environment, especially in its 
semiarid climate. The development was from the capital and 
port Kupang (pop. [1955 est.] 14,892), the administrative centre 
of the East Nusa Tenggara Province, which lies on a sheltered bay 
at the western end of the island. Chinese merchants played a part 
in that development; progress, however, has been slow and uncer- 
tain. (L. D. S.) 

The Economy.—Shifting cultivation has traditionally been 


practised by all the island peoples, who cleared the land by burn- 
ing. There was heavy pressure on the land, with constant feuds, 
and recurrent famines kept the population low. The perils of soil 
erosion became understood and some reforestation was practised. 
The main crops of the areas of shifting cultivation are dry rice, 
maize (corn), and sweet potatoes. Terrace cultivation of wet rice 
by irrigation is also practised. Pigs, goats, horses, fowls, and buf- 
faloes are kept, the latter especially by wet-rice cultivators. The 
main native manufactures are cotton cloth, from locally grown cot- 
ton, and finely patterned baskets. Iron weapons and tools are 
forged, using the double-cylinder bellows common in Indonesia; 
and brass ornaments, especially for horse furniture, are cast by 
the cire perdue process. 

Portuguese Timor has exports of coffee, sandalwood, copra, 
manioc, maize, rubber, and wax. Imports include cotton textiles, 
cement, vehicles, gasoline, and wheat. Good roads from Dili serve 
most parts of the province. 

In Indonesian Timor three great needs remain: the control of 
soil erosion and improvement of soil conditions; the raising of 
agricultural production; and the improvement of water control and 
supply. The absence of good permanent water sources hinders the 
establishment of permanent villages or kampangs of Indonesian 
type. Kupang has an international airport; a good motor road 
runs eastward from Kupang, but additional road communications 
are much needed. The monetary unit is that of Indonesia. 

(L. D. S.; B. A. L. C.) 

BIBLIOGRAPHY, —F, J. Ormeling, The Timor Problem (1957); H. J. 
T. Bijlmer, Outlines of the Anthropology of the Timor Archipelago 
(1929); A. Capell, “Peoples and Languages of Timor,” Oceania xiv, 
xv (1943-44, 1944-45) ; H. O. Forbes, “On Some of the Tribes of the 
Island of Timor,” J. Anthrop. Inst., 13 (1884); Meded. K. Vereen. 
indisch Inst. Amst. no. Ixxiv, Afdeling Volkenkunde no. 26, “An An- 
thropological Survey of the Eastern Little Sunda Islands,” “The Negri- 
tos of the Eastern Little Sunda Islands,” “The Proto-Malay of the 
Netherlands East-Indies,” by W. Keers (1948). (B. A. L. C.) 

TIMOSHENKO, SEMËN KONSTANTINOVICH 
(1895- ), Soviet army officer, marshal of the Soviet Union, 
was born in Furmanka, then Bessarabia, in 1895. Conscripted 
into the tsarist cavalry during World War I, Timoshenko was 
awaiting court-martial for striking an officer when freed at the 
outbreak of the Revolution. He joined the Red Army and, aided 
by Stalin’s friendship, became a cavalry division commander dur- 
ing the Russian civil war. Timoshenko’s greatest contribution to 
the Red Army was the system of training and rigid discipline he 
instituted after early Soviet failures in the Russo-Finnish War of 
1939-40. Credited with the ultimate victory, Timoshenko was 
rewarded with the post of commissar of defense, an assignment he 
held until succeeded by Stalin after the U.S.S.R. entered World 
War II. After some initial success as a commander, Timoshenko 
failed in an important campaign and was relegated to a staff as- 
signment at Stalin’s personal supreme headquarters. After the 
war he served as a military district commander, never regaining 
his prewar prestige. He appeared to have little voice in the 
formulation of Soviet postwar military policy. (H. E. Ku.) 

TIMOTHEUS (d. 354 B.c.), Athenian statesman and general, 
played a leading part in the second Athenian League. He was the 
son of Conon (q.v.) and a pupil of Isocrates. From 378 to 356 he 
frequently held command in the war between Athens (in alliance 
with Thebes) and Sparta. In 375 Timotheus was sent with a fleet 
to sail around the Peloponnese by way of demonstration against 
Sparta. In northwestern Greece he gained over Cephallenia, se- 
cured the friendship of the Acarnanians and Molossians, took 
Corcyra, and defeated the Spartans at sea off Alyzia (Acarnania). 
In 373 he was appointed to the command of a fleet for the relief of 
Corcyra, then attacked by the Spartans. But his ships were not 
fully manned, and to recruit their strength and raise money he 
cruised in the Aegean, until he was superseded by Iphicrates. For 
this delay he was brought to trial but acquitted. He then served 
the king of Persia as a mercenary? 

About 366, having returned to Athens, he was sent to support 
Ariobarzanes, satrap of Phrygia. But, finding that the satrap was 
in open revolt against Persia, Timotheus, in conformity with his 
instructions, abstained from helping him and turned against Samos, 
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then occupied by a Persian garrison, and took it after a ten months’ 
siege (366-365). He then took Sestus, Crithote, Torone, Potidaea, 
Methone, Pydna, and many other cities in the northern Aegean; 
but two attempts upon Amphipolis failed.. During Athens’ war 
with its allies, Timotheus was sent in 356/355 with Iphicrates, 
Menestheus, and Chares to put down the revolt. The opposing 
fleets sighted each other in the Hellespont; but a gale was blowing, 
and Iphicrates and Timotheus decided not to engage. Chares, dis- 
regarding their opposition, lost many ships, and in his dispatches 
he complained so bitterly of his colleagues’ failure to support him 
that the Athenians put them on trial. Timotheus, disliked for his 
arrogance, was condemned to pay a heavy fine. Being unable to 
pay, he withdrew to Chalcis, where he died in 354. 

See N. G. L. Hammond, A History of Greece, book v, ch, 2-3 (1959). 

TIMOTHY (Tmmornevs), SAINT, in the New Testament, 
was one of the younger companions of the apostle Paul (see PAUL, 
Sant). He was connected with Lystra in Lycaonia, born of a 
pagan father and of a Jewish mother called Eunice, his grand- 
mother being also a Christian. When the apostle came across him 
at home, he was still uncircumcised but a full member of the 
church at Lystra (Acts 16:1 ff.; II Tim, 1:5 ff.). When the defec- 
tion of Barnabas and Mark left St. Paul alone, he took Timothy 
with him as a colleague, first of all circumcising him out of respect 
to the prejudices of the communities in which he was to do mission 
work. This was a matter of convenience, not of principle. He 
accompanied Paul and Silas to Europe, where he was employed 
by them on various missions, especially among the Macedonian 
churches which he helped to found. But Corinth as well as Thes- 
salonica and Philippi drew out his activities as an “apostle” in 
the wider sense of the term (II Cor. 1:19, etc.). From Corinth 
he appears to have accompanied the apostle to Ephesus and Asia 
Minor (Acts 19:22; I Cor. 16:10 ff.). He is then associated with 
St. Paul in his imprisonment, as the collocation of his name in the 
titles of Colossians, Philemon, and Philippians indicates, whether 
that imprisonment was at Rome or elsewhere. In the Pastoral 
Epistles he is absent from his chief, in charge of work at Ephesus, 
and there is a notice of him in Hebrews (13:23) which chronicles 
his release from imprisonment, though there is no clue to its date 
or place. 

Tradition, probably based on inferences from the New Testa- 
ment, made him bishop of Ephesus, where it is said he was mar- 
tyred under Domitian, one legend asserting that he was clubbed to 
death by the mob for protesting against the orgies of Artemis 
worship. The Greek martyrology celebrates his death on Jan, 22, 
the Latin on Jan. 24. For the Epistle to Timothy, see PASTORAL 
EPISTLES. (J. Mor.) 

TIMOTHY, EPISTLES TO, two books of the New Testa- 
ment, designated, with the Epistle to Titus, the Pastoral Epistles. 
All three are traditionally credited to the apostle Paul, though 
most modern Protestant scholars consider them to be of non- 
Pauline authorship. See PASTORAL EPISTLES. 

TIMPANI, the name given to the kettledrums in the orchestra 
(Italian timpano, plural timpani). Introduced in the orchestra in 
the second half of the 17th century, they first appear in scores of 
Matthew Locke (Psyche, 1673), Lully (Thésée, 1675), and Purcell 
(Fairy Queen, 1692), where they were used in pairs of one small 
and one large, each pair tuned to the tonic and dominant. 

Each of the kettledrums consists of a bowl-shaped “shell” of 
Copper, brass or other metal, over which is stretched a “head” of 
calfskin secured by a metal hoop. A hole is pierced at the bottom 
of the shell to avoid air concussion and the splitting of the head 
In fortissimo passages. The tension of the skin, and accordingly 
the pitch of the drum, is varied either by means of hand screws 
fixed to the shell or by a number of mechanical devices. These 
devices include a pedal or a hand mechanism that varies the ten- 
Sion of the head by means of rods connected to the hoop. The 
skin vibrates when struck with the drumsticks, the tone produced 
depending on the texture of the hard or soft felt or other substance 
forming the head of the stick. The tone also varies according to 
whether the drum is struck nearer the rim of the shell or the centre 
of the head. Occasionally the head is made to vibrate by the 

gers, as in works of Constant Lambert and Benjamin Britten. 


- Two instruments, one tuned to the tonic and the other to the 
dominant, were normally used in 18th-century scores. In later 
scores three or more instruments were used with a variety of 
tunings. Sixteen kettledrums, requiring ten players, were used by 
Berlioz in his Requiem (1837). 

The orchestral kettledrum has a practical compass of five full 
tones. The compass covered by a pair of timpani is normally an 
octave from F below middle C downward. The tuning of an or- 
chestral set of three instruments generally covers the following 
ranges: 


o 

In certain cases this compass has been extended upward as far 
as B (in Stravinsky's Le Sacre du printemps, 1913) and down- 
ward to D flat (in the symphonies of Mahler). 

The expressive resources of the timpani are by far the widest 
among percussion instruments. They include the reiteration of 
persistent rhythms, dramatic crescendos, sudden sforzando effects, 
and atmospheric “rolls.” Special effects include damped or muf- 
fled notes, as in Liszt’s “Faust” Symphony, the striking of a note 
with two sticks, as in Alban Berg’s Wozzeck, and a pedal glissando 
on a roll, used by Bartok. Occasionally muted timpani are used, 
as in Mahler’s First Symphony, a strip of cloth being placed over 
the drumhead. 

See also Drum. (J. Bu.) 

TIMUR (Tmur 1 Lens, “the lame Timur”), commonly known 
as TAMERLANE (1336-1405), the renowned Turkic conqueror, was 
born at Kesh (modern Shakhrisyabz, “the green city”), 50 mi. S 
of Samarkand in Transoxiana (Uzbek S.S.R.). The Timurid tra- 
dition (which is highly suspect) represents his father, Taragai, as 
head of the Barlas tribe and a descendant of a certain Karachar 
Noyan, described as the powerful minister and a distant relative 
of Chagatai (Jagatai), son of Genghis Khan. The apocryphal 
Memoirs of Timur (see below) display him as a leader of expedi- 
tions during the disturbances that followed the death of Amir 
Kazgan, the governor of Transoxiana, in 1357. After his invasion 
of Samarkand (1361), Tughlak Temiir, the khan of Kashgar, ap- 
pointed his son Ilyas Khoja as governor of Transoxiana, with 
Timur as his minister. But shortly afterward Timur fled and re- 
joined his brother-in-law Amir Husain, the grandson of Kazgan. 
After many wanderings and adventures, graphically described by 
the chroniclers (see E. Gibbon, Decline and Fall of the Roman 
Empire, ch. lxv), they defeated Ilyas Khoja (1364) and set out to 
conquer Transoxiana. About 1370 Timur turned against Husain, 
besieged him in Balkh and, after Husain’s assassination, proclaimed 
himself at Samarkand sovereign of the Chagatai line of khans and 
restorer of the Mongol empire. 

Conquests of the Mongol Khans and of Persia.—For the 
next ten years Timur was engaged in a struggle against the khans 
of Jatah (eastern Turkistan) and Khorezm, finally occupying 
Kashgar in 1380. He then gave armed support to Tokhtamysh, 
khan of the Crimea, a refugee at his court, against the Russians 
(who had risen against the khan of the Golden Horde, Mamai); 
and his troops occupied Moscow and defeated the Lithuanians near 
Poltava. 

In 1383 Timur began his conquests in Persia with the capture 
of Herat. The Persian political and economic situation at this 
time was precarious in the extreme. The signs of recovery visible 
under the later Il-khans (g.v.) had been followed by a setback 
after the death of the last Il-khan, Abu Said (1335). The vacuum 
of power was filled by rival dynasties, torn by internal dissensions. 
These warring principalities could put up no joint or effective re- 
sistance to Timur. Khurasan and all eastern Persia fell to him in 
1383-85; Fars, Iraq, Azerbaijan, Armenia, Mesopotamia, and 
Georgia all fell to him between 1386 and 1394. In the intervals 
he was engaged with Tokhtamysh, now khan of the Golden Horde, 
whose forces invaded Azerbaijan in 1385 and Transoxiana in 1388, 
defeating Timur’s generals. In 1391 Timur pursued Tokhtamysh 
into the Russian steppes, defeated, and dethroned him; but the 
khan raised a new army and invaded the Caucasus in 1395. After 
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his final defeat on the Kur River, Tokhtamysh gave up the strug- 
gle; Timur marched into Russia and occupied Moscow for a year. 
The revolts which broke out all over Persia during these campaigns 
were repressed with ruthless vigour; whole cities were destroyed, 
their populations massacred, and towers built of their skulls. 

Invasion of India.—In 1398, when Timur was over 60 years of 
age, he invaded India, on the pretext that the Muslim sultans of 
Delhi were showing excessive tolerance to their Hindu subjects. 
He crossed the Indus on Sept. 24 and, leaving a trail of carnage, 
marched on Delhi, The army of Mahmud Tughlak was destroyed 
at Panipat (Dec. 17) and Delhi was reduced to a mass of ruins, 
from which it took more than a century to emerge. By April 1399 
Timur was back in his own capital beyond the Oxus. An immense 
quantity of spoil was conveyed away; according to Ruy Gonzalez 
de Clavijo, 90 captured elephants were employed to carry stones 
from quarries to erect a mosque at Samarkand, 

Last Expeditions——Having laid the foundation stone of this 
mosque, Timur set out before the end of the same year on his 
last great expedition, in order to punish the Mameluke sultan of 
Egypt, for the support given to Ahmad Jelair (the Mongol ruler of 
Baghdad who had temporarily seized control of Azerbaijan), and 
the Ottoman sultan Bayazid I, for the seizure of eastern Anatolia. 
After restoring his control over Azerbaijan, he marched on Syria; 
Aleppo was stormed and sacked, the Mameluke army defeated, 
and Damascus occupied (1401), the deportation of its artisans to 
Samarkand being a fatal blow to its prosperity. In 1401 also 
Baghdad was taken by storm, 20,000 citizens were massacred, and 
all its. monuments were destroyed. After wintering in Georgia, 
Timur invaded Anatolia, destroyed Bayazid’s army near Ankara 
(July 20, 1402), and captured Smyrna from the Knights of 
Rhodes, Bayazid died in captivity; the story of his confinement 
in an iron cage seems to be legendary. Having received offers of 
submission from the sultan of Egypt and from John VII (then 
co-emperor of the East with Manuel II Palaeologus), Timur re- 
turned to Samarkand (1404) and at once began to make vast 
preparations for an expedition to China. He set out at the end 
of December, fell ill at Otrar on the Syr-darya west of Chimkent, 
and died on Jan. 19, 1405. His body was embalmed, laid in an 
ebony coffin, and sent to Samarkand, where it was buried in the 
sumptuous tomb called Gur Amir. Before his death he had di- 
vided his territories among his two surviving sons and his grand- 
sons, and after years of intestine struggles they were reunited by 
his youngest son, Shahrukh (g.v.). Although so much of his life 
was devoted to conquest and destruction, Timur may be said to 
have laid the foundations of the culture that flourished under his 
successors. He beautified Samarkand with magnificent buildings 
and transported to that city many artists and craftsmen from the 
populations he had conquered. 

Sources.—During his lifetime Timur had a record kept of all 
his acts and arranged for the preparation of an official biography. 
This survived in the contemporary recension of Nizam ud-Din 
Shami, ed. by F. Tauer, two volumes (1937-56), and in the more 
florid version of Sharaf ud-Din Yazdi, trans. by F. Pétis de la 
Croix (1722). The opposite point of view, bitterly hostile to Ti- 
mur, is given by another contemporary, Ibn ‘Arabshah, translated 
by J. H. Sanders, Tamerlane: or, Timur, the Great Amir (1936). 
The supposed Memoirs (Mulfuzat), trans. by C. Stewart (1830), 
and Institutes (Tuzukat) of Timur are generally held to be for- 
geries, and the circumstance of their alleged discovery and pres- 
entation to Shah Jahan in 1637 was itself open to suspicion. 

There are supposed paintings of Timur in Persian works; these 
are idealized Persicized portraits and in no way resemble the au- 
thentic description of him as very tall, with a large head, highly 
coloured and white-haired since childhood. (H. A. R. G.; X.) 

The Timurid Dynasty.—The dynasty descended from Timur 
ruled much of Central Asia and Iran, with capital city at Herat, 
during the 15th-16th centuries a.p, Timur’s imperial schemes were 
of the grandest, but ironically the fame of his house rests on its 
patronage of arts and sciences; his descendants’ shame lies in their 
political ineptitude. The brilliance of the arts under Timur’s suc- 
cessor, Shahrukh (g.v.), and Shahrukh’s son, Ulugh Beg (1447- 
49), represents the emergence of a side of Timur’s own character 


that had been sacrificed to military and dynastic ambitions. The 
will to conquer was notably absent in Shahrukh. He nevertheless 
contrived to keep the empire in Iran and Transoxiana intact, 
though it lost ground in the West. He repaired such cities as 
Merv and Herat that had been ravaged by his father; at Herat he 
founded a great library. Militarism among the rest of Timur’s 
descendants, and inability ever to submit to one superior among 
them, resulted in rivalries that destroyed the family’s mastery and 
left the way open to enemies. The arts, particularly literature, his- 
tory writing, and miniature painting, continued to flourish. It 
was under a late Timurid, Husain Bayqara (reigned 1463-1506), 
that the enlightened vizier, Mir ‘Ali Shir, established Chagatai 
Turkish literature and fostered a revival in Persian (see NEvat, 
ALISHIR; Jar). When supplanted in Iran by the Safavids, after 
Shah Ismail I had been crowned at Azerbaijan in 1501, the Ti- 
murids in the person of Babur (q.v.) founded the Mughal dy- 
nasty of India. Badi al-Zaman, the last Timurid who reigned at 
Herat, died as a prisoner in Istanbul in 1517. 

See also Persian History; Moncot Emprres; Turkic PEO- 
PLES; and references under “Timur” in the Index. 

Brsriocrarny.—tIn the absence of a critical historical study of Timur, 
the following works may be consulted: L, Bouvat, L'Empire mongol, 
2° phase (1927); Ruy Gonzalez de Clavijo, Embassy to Tamerlane, 
Eng. trans. by G. Le Strange (1928); Harold Lamb, Tamerlane; the 
Earth Shaker (1929). 

TIN, a soft, ductile, metallic element having the chemical sym- 
bol Sn (from stannum, the Latin name for tin). Its atomic num- 
ber is 50, and atomic weight 118.69. It is in Group IV of the 
periodic table and is a member of the subgroup including carbon, 
silicon, germanium, and lead. Tin is present in the igneous rocks 
of the earth’s crust to the extent of about 0.001%. The tonnage 
that is mined is small compared to other common metals since it 
seldom exceeds 200,000 long tons annually. 

The earliest traceable history of tin is connected with the his- 
tory of the copper-tin alloy, bronze. Bronze articles from Ur, 
dated about 3500 B.c., were found to have tin contents between 
10 and 15%. Persian bronzes, some dating back to 3000 B.c., have 
been found in the form of weapons, tools, chariot fittings, and 
ornaments. The Phoenicians are believed to have played an im- 
portant part in spreading the early bronze culture by trading in 
tin taken from Britain and Spain. (See also Bronze; BRONZE 
AGE.) 

Pliny in A.D. 79 described an alloy of tin and lead (now com- 
monly called solder), The Romans were known to use tinned 
copper vessels, but the first tinned iron sheets did not appear until 
the 14th or 15th century in Bohemia, and much later in other 
countries. 

Important in the more recent history of tin was the introduction 
of the tin-base bearing by Isaac Babbitt in 1839, which stimulated 
development of fast machinery (see BABBITT’S METAL; BEARING 
Metats). Tin has given much to the cultural and economic 
growth of civilization in the fields of telecommunication (solder), 
transportation (bearings), architecture (bronze), music (bells and 
organ pipes), and food preservation (tinplate). 


OCCURRENCE, MINING, AND METALLURGY 


Occurrence.—Cassiterite SnO, the only tin-bearing mineral of 
commercial importance, occurs in low-grade alluvial and lode de- 
posits. Complex tin-sulfide minerals are found in the lode deposits 
with the cassiterite. The important tin-producing countries are 
Malaysia, Indonesia, Bolivia, Thailand, Republic of the Congo, 
Nigeria, and China, which account for 90% of world production. 
Small tonnages are produced in Australia, the United Kingdom, 
Burma, Japan, Canada, Portugal, and Spain. No workable de- 
posits are found in the United States. Minor minerals include 
stannite, CuS- FeS- SnSa; cylindrite, PbgSngFeSbeSi4, teallite, 
PbSnSz», and canfieldite, AgsSnSg. 

Mining.—Tin deposits are of two kinds—the primary deposits 
found as thin veins traversing granite and related rocks and the 
secondary, though more important, alluvial deposits formed by 
disintegration, weathering, and erosion of primary deposits. Cas- 
siterite is highly resistant to weathering and is found unaltered in 
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stream beds and placers. The bulk of the world’s tin ore comes 
from low grade alluvial deposits averaging about 0.4 Ib. of cas- 
siterite per cubic yard (3,000 1b., or 1,360 kg.). 

Alluvial deposits are recovered by dredging in a placer, by 
hydraulicking where a head of water permits it, by water jets and 
gravel pumps on level ground, or by open-pit mining. Lode de- 
posits are recovered by drilling and blasting underground. For 
detailed description of both opencut and underground mining 
methods see MINING, METAL, 

Underground mining of lode deposits is mainly confined to the 
Bolivian mines and to Cornwall where the cassiterite is associated 
with granite and complex sulfides. Underground lode deposits in 
Bolivia are located about 12,000-15,000 ft. (3,660-4,570 m.) above 
sea level. The best grades of Bolivian concentrates average 50- 
60% tin and require further purification before smelting. 

Metallurgy.—Smelting Preparation—Tin concentrates from 
alluvial deposits are almost pure cassiterite and can be smelted 
directly. The lower grade Bolivian concentrates, however, con- 
tain sulfides of copper, lead, iron, antimony, and arsenic, and must 
be upgraded before smelting. Roasting the ore in a rotating cylin- 
der type furnace removes sulfur and arsenic. This is followed by 
leaching in dilute hydrochloric acid to remove iron, copper, bis- 
muth, and zinc. Roasting the ore with salt (chloridizing roast) 
followed by leaching in acid removes iron, lead, antimony, bis- 
muth, copper, zinc, and silver, Tungsten, if present, is removed 
by reroasting with sodium carbonate and leaching with water. 

Improvements in froth flotation have made possible the removal 
of unwanted sulfide minerals at the mine locations. 

Smelting —While the metallurgy of tin is comparatively simple, 
there are several complicating factors, The temperature neces- 
sary for the reduction of tin dioxide with carbon is high enough 
to reduce the oxides of other metals which may be present. Tin 
oxide reacts both with acid and with basic furnace linings and the 
slags produced contain appreciable quantities of tin and silica and 
require retreatment. 

Chiefly because of the loss of tin in the slag, the smelting is done 
in three stages: (1) primary smelting in either reverberatory, elec- 
tric, or blast furnaces with coke or coal; (2) retreatment of first 
run slags; and (3) refining of the metallic tin to remove the last 
traces of impurities. 

Most large tin smelting plants use reverberatory, or flame, fur- 
naces for both the smelting of primary tin concentrates and the 
retreatment of first run slags, although the older method of using 
small shaft or blast furnaces is still practised. The advantage of 
the reverberatory over the blast furnace is that the operations are 
more easily controlled, cleaner slags are produced, and the loss of 
tin as dust is much smaller. 

The reverberatory furnace is constructed of firebrick. The 
hearth slopes toward the taphole which is near the centre to one 
Side, and is low enough to drain the furnace completely. The size 
of the hearth varies, the largest being 30-40 ft. (9-12 m.) long and 
12-15 ft. (3.7-4.6 m.) wide. Anthracite coal is the most com- 
monly used fuel, although fuel oil is also used. The larger fur- 
naces will take a charge of 8-15 tons; the charge contains tin con- 
centrates, 15-20% anthracite, and smaller amounts of limestone, 
slag, sand, and by-products from the refining steps. 

Tin smelting is a batch operation, one charge being smelted and 
tapped before the next is added. The furnaces are operated at 
1,200-1,300° C (2,192-2,372° F), and the time for each charge 
is 10-12 hours. The charge is stirred at intervals through rabbling 
doors. It is customary to limit the amount of reducing agent in 
the primary furnace to produce metallic tin low in iron. The tin- 
rich slag is retreated under stronger reducing conditions with the 
addition of metallic iron, and this results in a low-tin slag which is 
discarded. 

The completed batch is tapped into a settler from which the 
slag overflows. The molten tin is cast into slabs of about 75 lb. 
(34 kg.) and is ready for further refining. 

The slag, usually containing 10-25% tin, is resmelted in the 
Same kind of furnace used for primary smelting of the ore, but a 

gher temperature, up to 1,480° C (2,696° F) is necessary since 
reduction of tin silicate is more difficult than reduction of tin 


oxide. Anthracite screening in fairly large amounts is required, 
Limestone is added as a flux and metallic iron may be added to aid 
in the reduction. The aim is to produce a slag containing no more 
than 2% tin, which can be discarded. During resmelting of the 
slag, considerable iron-tin compound (hardhead) is formed. The 
impure tin is partially melted (liquated) on a sloping hearth to 
recover the tin while the high tin-iron dross is returned to the 
primary furnace. 

In addition to reverberatory and blast furnaces, smelting is also 
carried out in modern three-phase Heroult electric arc furnaces 
(see FURNACE, ELECTRIC). 

Prior to World War II, there were seven principal smelters in 
five countries, Malaya, the Netherlands, Belgium, Great Britain, 
and China. The trend, however, is to erect smelters close to the 
mining areas as, for example, at Geomines in Katanga, Democratic 
Republic of the Congo. There are more than 20 smelting opera- 
tions in 18 different countries. During World War II, the U.S. 
government operated the Texas City smelter with a rated annual 
capacity of 40,000 long tons. It is now privately operated on a 
very small scale. 

Refining. —The crude tin obtained by smelting ore concentrates 
and that obtained from slags must be refined by further heat treat- 
ment to remove impurities. Heat treatment includes two steps: 
liquation, or sweating; and boiling or poling. In liquation, the tin 
is heated in a small reverberatory furnace to just above its melting 
point. Metals whose melting points are sufficiently higher than 
that of the tin remain in the dross. Iron is largely removed. Lead 
and bismuth remain in the tin, but arsenic, antimony, and copper 
are partly removed in the dross. 

Final refining is done in poling kettles by agitating molten tin 
with steam, compressed air, or poles of green wood which produce 
steam. Remaining metallic impurities in the tin form a light scum 
which is removed and recirculated through the smelting cycle. 

The pure tin is cast in the form of 100 Ib. (45 kg.) ingots at 
temperatures just slightly above its melting point, in cast iron 
molds quickly filled and lightly skimmed with a wooden paddle 
just before solidification. 

Secondary Tin.—Several thousand tons of tin are recovered 
each year from metal scrap mostly in the form of tin-bearing alloys 
and clean tinplate clippings. Secondary smelters rework the scrap 
into alloys. High purity tin is recovered by detinning clean tin- 
plate clippings with caustic soda and recovering the tin by elec- 
trolysis. 


USES AND APPLICATIONS 


Metallic.—The unique physical and chemical properties of tin 
result in more widespread uses than for any other metal. Often 
the amount of tin used in or on a manufactured article is very 
small and quite hidden in character so that the amount of tin used 
is out of proportion to the purpose it serves. It has been said 
that only the technical man is conscious of the full importance of 
tin in his product, whereas in reality every civilized person con- 
stantly uses tin unknowingly. 

The end uses of tin invariably begin with an ingot as the starting 
material, but the various lines of end uses soon expand as the ingot 
is converted to other physical forms, the tin applied to other metal 
surfaces by metallurgical processes or alloyed with other metals, 
or is converted to chemical compounds. 

Since tin is not cheap, uses are quite selective and favour ap- 
plications where other metals do not suffice or where it is used 
sparingly. For example, the electroplated tin coating on a food 
container stands far ahead of other metal coatings because it is 
completely non-toxic, it is extremely corrosion resistant in vacuum 
packs, tarnish resistant in air, attractive in appearance, and above 
all the very thin coating is cheap. The largest outlet for tin is for 
tinplate containers (see TINPLATE AND TERNEPLATE). 

The joining of metals successfully with tin-containing solders 
can be attributed to several properties: (1) their low melting point 
allows simple equipment to be used for melting, (2) the alloys 
are unsurpassed in adhering to clean metal and flowing into small 
spaces, and (3) they are relatively cheap (see SOLDERING; FUSIBLE 
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Alloys classed under the general name of bronzes are alloys 
of tin with copper, copper-lead, and copper-lead-zinc. The phos- 
phor bronzes have high strength, superior elastic characteristics, 
excellent resistance to corrosive attack by sea water, resistance to 
stress and corrosion fatigue, and have good bearing properties. 
Bronzes containing 5-10% tin and 5-15% lead are selected for 
high-speed heavy pressure bearing applications. Lead improves 
the machinability. Gun metal castings are known for their pres- 
sure tightness and suitability for use as valves and fittings for 
steam and water lines. Leaded gun metal is used extensively 
for bearing backings. Bell metal is a special alloy which has ex- 
cellent tonal qualities. Bronzes are obtained as wrought, chill cast, 
or continuously cast shapes (see Bronze; GuN METAL). 

Tin-containing white metal bearing alloys have good friction 
characteristics, they deform plastically to compensate for irregu- 
larities in bearing assembly, they retain oil films on the surface 
which aid lubrication, and the matrix is soft enough to embed for- 
eign particles and prevent scoring. They may be cast on steel, 
bronze, or cast iron shells. (See Brartnc MEraAts.) 

A steel backed aluminum-tin bearing alloy containing 79 
aluminum-20 tin-1 copper is used for connecting rod, main, and 
camshaft bearings for passenger cars. Sixty per cent of European 
cars are so equipped on the basis of high load capacity, and im- 
proved fatigue strength at elevated temperatures. By suitable 
heat treatment, the tin is distributed throughout the aluminum 
matrix in discrete particles and provides a constant bearing sur- 
face. The 20% tin-aluminum bearing has largely replaced the 
copper-lead bimetal strip counterpart. An alloy containing 91 
aluminum-6 tin-1.5 silicon—1 copper and 0.5 nickel is used for con- 
necting rod and main bearings for tractor and other heavy-duty 
gasoline and diesel engines. The steel-backed strip stock may be 
formed into straight or flanged half bearings. Solid cast bearings 
are used for rolling mill applications. 

The high tin-antimony-copper alloys are also used as die casting 
alloys and for modern pewter manufacture (see PEwTER). Lead- 
base alloys containing tin and antimony have been known for cen- 
turies in the form of type metal (q.v.). 

The processes for applying tin coatings to metal surfaces are 
wide and varied. A hot-tin coating implies that the base mate- 
rial or a manufactured article is thoroughly cleaned and passed 
through a molten tin bath. The base material is predominantly 
steel or copper and the coating thickness is in the range of 0.0001 
to 0.0005 in. Electroplated tin coatings are applied from stannate, 
sulfate, and fluoborate electrolytes using tin anodes. There is no 
limit to the thickness that can be applied. The equipment is rela- 
tively simple, the processes are easy to control, and can be operated 
with high current efficiencies. If harder, brighter, and more cor- 
rosion resistant coatings are required, the tin-alloy electroplates 
meet the requirements. Tin-copper coatings (12% tin) have the 
appearance of 24-kt. gold. Tin-lead coatings (10-60% tin) have 
good corrosion resistance and solderability and are well adapted to 
electronic uses. Tin-zinc coatings (75% tin) have wide applica- 
tions for radio, television, and electronic components. They also 
provide galvanic protection for steel in contact with aluminum. 
A tin-nickel coating (66% tin) provides a bright decorative finish 
with a corrosion resistance which excells that of nickel or copper- 
nickel-chromium. A ternary tin alloy coating, 2-8-90 copper-tin- 
lead, is the standard overplate for steel-backed copper-lead auto- 
motive bearings. Immersion tin coatings are applied by simple 
dipping in aqueous tin solutions without current, and the thin de- 
posit acts as a lubricant for aluminum pistons and gives protection 
to copper in mild environments. 

A growing use of tin for automotive uses is the addition of a 
small amount of tin to cast iron and nodular iron. As little as 
0.10% tin when added to the iron in the pouring ladle gives an iron 
that is completely pearlitic. The tin-inoculated iron has improved 
hardness and machinability and tonnage quantities of tin are used 
on engine blocks, transmissions, and other cast iron parts. . 

Inorganic Compounds.—Inorganic tin chemicals have their 
largest use in electroplating processes, as intermediate chemicals, 
and for various uses connected with ceramics and glass. The more 
important tin chemicals are stannic chloride, stannic oxide, stan- 
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nous chloride, oxide and sulfate, and sodium and potassium stan- 
nates. Stannous fluoride is well known as an additive in fluoride 
dentifrices and for topical dental applications to prevent tooth 
decay: 

Organic Compounds.—Organotin compounds are those com- 
pounds in which tin is linked to one or more carbon atoms. In- 
dustrial interest started with the discovery that dibutyltin dilaurate 
and dibutyltin maleate were effective in preventing the decomposi- 
tion of polyvinyl chloride resins during heat processing. Several 
hundred tons of dibutyltin compounds are used annually as heat 
and light stabilizers for plastisols, rigid and semi-rigid vinyl resins. 
The dioctyltin-based stabilizers are used in resins where non-toxic 
properties are required. The starting material is dibutyltin di- 
chloride. 

Certain ranges of trialkyltin and triaryltin compounds possess 
powerful biocidal properties. Biocidal properties are at a maxi- 
mum when the tin atom is combined directly with three carbon 
atoms and when the total number of carbon atoms in the molecule 
is about 12. The most attention has been paid to tributyltin oxide 
(TBTO) which is finding widespread use as an antifoulant in 
marine paints, as a wood preservative, as a fungicide for textiles, 
leather, and paper pulp, and as a bactericide to reduce contamina- 
tion with antibiotic-resistant staphylococci in the atmosphere of 
hospitals. Other compounds with biological interest, particularly 
to agricultural uses, are triphenyltin acetate (Brestan) and tri- 
phenyltin hydroxide (Du-Ter), 

Tin salts of organic acids, particularly stannous octoate and 
stannous oleate are the most commonly used catalysts in the manu- 
facture of urethane foam rubber. 

Others.—Among the miscellaneous uses it should be mentioned 
that tin pipe and tin-lined brass pipe and valves are the first choice 
for conveying high purity distilled water and carbonated beverages. 
Collapsible tubes are used for special packaging of pharmaceutical 
and food products, and artists’ paints. Tin wire for fuses, foil 
for condensers, and tin powder for decoration of paper are other 
uses, 

In the Float Glass process, adopted by all leading sheet glass 
manufacturers, the molten glass is allowed to float and solidify 
on the surface of a bath of molten tin which provides an ideally 
flat surface. The resulting endless band of glass has a surface 
so smooth that costly polishing and grinding is unnecessary (see 
Grass MANUFACTURE). 

Dental amalgam (g.v.) is composed of silver, copper, zinc, and 
tin mixed with mercury. 

Alloys of titanium containing 2.5% tin and 5% aluminum, 13% 
tin and 2.75% aluminum, are used industrially. The addition of 
tin greatly strengthens titanium, while allowing it to retain suf- 
ficient ductility for fabrication purposes, A series of corrosion- 
resistant alloys developed commercially for use at high tempera- 
tures and pressures in water-cooled nuclear reactors contains 1.5 
to 2.5 tin and the balance zirconium. 

The versatility of tin can be summarized by considering the 
vital role that tin, in some way, contributes to the operation of 
an automobile. Solder is required in fabricating the water-cooled 
radiator, heater, and air conditioning systems. The electrical wir- 
ing system consists of tin-coated copper wire and connectors, 
which are put together with tin-lead solder. Body solder is used 
to fill welded seams and smooth out small surface imperfections 
prior to painting. Tin is added to strengthen the cast iron used 
for engine blocks and parts of the transmission gear. Steel backed 
tin-base babbitt, aluminum-tin bearings, and copper-lead-tin bear- 
ings overplated with a tin-lead electroplate are standard parts of 
automotive engines. Bushings, bearings, and springs for small 
auxiliary motors operating the power equipment, generators, etc., 
are made of phosphor bronze. Aluminum pistons are tin coated 
to prevent seizure during engine break-in. The gas tank and con- 
necting tubing are terne coated for corrosion resistance. The air 
cleaner and oil filter are fabricated from tin-coated steel. Each 
light bulb has a solder dot on the base to connect the wire elements 
and provide electrical contact. The radio is put together with 
tinned wire, printed circuits, and soldered connections. Clear 
plastic materials are light stabilized with a tin compound. The 
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foam cushioning is made by a process that uses stannous octoate as 
a catalyst and finally the glass is made by casting on the surface 
of molten tin. 


PROPERTIES 


The valence number of tin is +2 and +4. There are ten 
naturally occurring isotopes. Tin can exist in two allotropic 
forms: white tin (@) and gray tin (æ). White tin, the form in 
which it is used, crystallizes in the body-centred tetragonal sys- 
tem, while gray tin has a diamond-type cubic structure. The 
transformation temperature is 13.2° C, but the change from white 
to gray tin does not take place unless the metal is of extra high 
purity and is exposed to temperatures well below 0° C. The trans- 
formation is retarded by small amounts of impurities, such as, 
bismuth, antimony, and lead which are normally present in com- 
mercial grades of tin. Thus, the spontaneous appearance of gray 
tin at low temperatures is a rare occurrence. The most important 
physical and mechanical properties of tin are shown in the ac- 
companying table. 


Some Properties of Pure Tin 


Symbol. . . | . | Sn 
Atomic number . . . . 50 
Atomic weight . . a s. a . 118.69 
Isotopes (in order of abundance) . . 120, 118, 116, 119, 
117, 124, 122, 112) 
3% 114, 115 
Crystal system: White tin (8) . body-centred 
i tetragonal 
Gray tin (a) diamond cubic 
Melting’ polit (EY. A gt Pech A a 231.9 
Boiling point (°C) . 2,270 
Density (g/cc at 20°C) . . . 7.3 
Tensile strength as cast psi at: 15°C 2,100 
200° C Py 650 
> , —4°C VE S 2,900 
Electrical resistivity (microhm/cm) at: 0°C . . 11.0 
F TR AE 15.5 
‘Thermal conductivity (cal /cm/cm*/sec/*C) at: 100° © 0.145 
Maneto susceptibility, cgs units. . . a. x 0.027 X 10 
Modulus of elasticity million psi A AUPE Y ó to 6.5 
Specific heat (cal/g) at:25°C, . . io i i 0.053 
Latent heat of fusion (cal/g) . 14.2 
Latent heat of vapourization (cal/g) . 520 + 20 
Shrinkage of solidification (%) . : 7 28 
ent of linear expansion (per degree) at: 19.9 X 10% 
100 23.8 X 10-* 


Tin is nontoxic, soft, and pliable, and is adaptable to all types 
of cold working such as rolling, extrusion, and spinning. The 
melting point is low compared with those of the common structural 
metals. On the other hand, the boiling point is high and the tem- 
perature interval between the melting and boiling points exceeds 
that for nearly all the other metals. Thus, loss by volatilization 
from a liquid melt or during alloying with other metals is insig- 
nificant. It alloys readily with most common metals imparting 
hardness and strength to the alloys. A tin coating adheres well to 
many metal surfaces and improves the corrosion protection, ap- 
pearance, and workability of the basis metals. 

, The white silvery colour is retained well during exposure both 
indoors and outdoors, since the metal is normally covered with 
a thin, invisible, and protective film of stannic oxide. 

_ Tin reacts with both strong acids and strong bases, but it is rela- 
tively resistant to nearly neutral solutions. Oxygen greatly ac- 
Celerates corrosion in aqueous solutions. In the absence of oxy- 
gen, the high overpotential of tin causes a film of hydrogen to 
be tetained on the surface so that attack by acids is retarded. 

Tin falls between germanium and lead in atomic weight and its 
chemical properties resemble these two elements the most closely. 
The four valency electrons of tin occupy the 5s and 5p? orbitals 
and consist of two sets from the consideration of the energy re- 
quired to remove each electron. Accordingly, tin forms two series 
of compounds, the stannous tin series in which tin has an oxidation 
number of +2 after losing only the Sp electrons, and the stannic 
tin Series with an oxidation number +4 corresponding to the loss 
or sharing of all four outer electrons. Tin also forms a few com- 
Pounds in which it can be considered to have the oxidation number 
—4. In these compounds the outer electron shell is built up to 
eight electrons by sharing electron pairs with other more electro- 
renee atoms. The electrode potentials show that tin is oxidized 

© Sn?+ by the hydrogen ion, but that hydrogen is oxidized to the 
hydrogen ion by Sn‘*+. 


Halogen acids dissolve tin, particularly when hot and concen- 
trated. Hot sulfuric acid will dissolve the metal especially in 
the presence of oxidizing agents. Nitric acid dissolves tin slowly 
when cold and dilute, but hot nitric acid converts the tin to meta- 
stannic acid (hydrated tin oxide). Binary compounds in both oxi- 
dation states are formed with the halogens, oxygen, sulfur, and 
phosphorus. Tin does not combine directly with nitrogen or 
hydrogen. 

Dilute solutions of weak alkalies, such as ammonium hydroxide 
or sodium carbonate, have little effect on tin. Strong alkalies, 
such as sodium or potassium hydroxide, dissolve tin with the 
formation of stannates. The detinning of tinplate scrap with a hot 
caustic soda solution furnishes the bulk of the tin chemicals avail- 
able commercially. Sodium and potassium stannates, tin oxides, 
stannous chloride, stannous sulfate, and stannous fluoride are the 
main products produced. 

The hydrated tin oxide precipitated from tin chloride by weak 
alkalies or by decomposing stannates with acids differs in proper- 
ties from that obtained by dissolving tin in hot nitric acid. The 
former (a-stannic acid) is more basic and dissolves readily in 
acids to form soluble salts. -stannic acid on the other hand is 
quite insoluble. 

Stannic oxide, SnO, can be made commercially by the high 
temperature ignition of metallic tin or by the ignition of metastan- 
nic acid or the hydroxide. Stannous oxide, SnO, is prepared com- 
mercially from stannous chloride by careful neutralization with 
alkali carbonate at a controlled pH. 

Stannic chloride, SnCl4, is obtained commercially by the direct 
action of dry chlorine on tin. Stannous chloride, SnCls, can be 
obtained by dissolving tin in hydrochloric acid or by the decompo- 
sition of the stannates and stannous hydroxide with hydrochloric 
acid. The stannate process provides intermediate products which 
are readily converted to form the sulfate SnSO4, the fluoride SnF2, 
and pyrophosphate, SngP,0;. 

Organotin compounds, in which a tin atom carries one, two, 
three, or four alkyl or aryl groups, are prepared from tin tetra- 
alkyl or -aryl compounds. The tetra compounds are synthesized 
from stannic chloride and Grignard reagent or by the modified 
Wurtz reaction using dibutyltin dichloride. 


ANALYSIS 


In the field, cassiterite is usually recognized by its high density 
(7.04) and extreme hardness. Tin in ores can be quantitatively 
determined by fire assay, or by fusion in sodium peroxide and re- 
duction of the acidified solution with nickel followed by titration 
with a standard potassium iodate solution using starch as indi- 
cator. Tin alloys are dissolved in hydrochloric or sulfuric acid and 
finished by titrimetric procedures. 

The purity of commercial tin is under strict control at the 
smelters and is obtained in a high state of purity. Standard Grade 
A tin is guaranteed to contain a minimum of 99.8% tin. Except 
for special purposes, the user rarely needs to know the amounts of 
the different impurities. However, photometric, chemical, and 
spectrographic methods are available for the determination of 
impurities. In the United States, spectrographic tin metal stan- 
dards in the range of 99.1 to 99.95% tin are available from the 
National Bureau of Standards. 

BreiocrapHy.—Comprehensive treatises on tin may be found in: 
C. L. Mantell, Tin: Its Mining, Production, Technology and Applica- 
tions, 2nd ed. (1949); National Production Authority, U.S. Depart- 
ment of Commerce, Materials Survey—Tin (1953) ; E. S. Hedges, Tin 
and Its Alloys (1960), Tin in Social and Economic History (1964) ; and 
manuals of the Tin Research Institute, Columbus, Ohio, on properties, 

ications. 
yen ee “Tin” in the Index. (R. M. MaclI.) 

TINAMOU, any bird of the family Tinamidae, order Tinami- 
formes, a group peculiar to the forests and grasslands from south- 
ern Mexico to Patagonia. They resemble partridges superficially 
but are more closely related to ratite, or ostrichlike, birds. The 
45 species, measuring from 8 to 21 in. in length, all have slender 
bills, compact bodies, rounded wings, short tails, and strong legs. 
The hind toe, when present, is elevated. The sexes are similar 
in colour, the plumage being tawny, brown, or gray, and usually 
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spotted or barred. Most species are solitary and more active 
during twilight periods. The male prepares a shallow nest on the 
ground. The 2 to 12 eggs are glossy and may be green, blue, 
yellow, or purplish brown. Incubation of the eggs and care of 
the rust-coloured chicks is by the male. (E. R. BE.) 

TINCTORIS, JOHANNES (c. 1436-1511), Flemish music 
theorist and composer and author of the earliest dictionary of 
musical terms. He studied law and theology at the University of 
Louvain, which he left before 1476 in order to take up the position 
of chaplain to Ferdinand I, king of Naples. He had much to do 
with the music of the king’s chapel, and to Beatrice of Aragon, 
Ferdinand’s daughter, he dedicated his dictionary, Terminorum 
musicae difinitorium (c. 1476; printed c. 1495). His other the- 
oretical works include Proportionale musices, dealing with musical 
notation, and Liber de arte contrapuncti, a survey of the art of 
composition as practised in the late 15th century. The Missa 
Phomme armé is his best-known composition. He died at Nivelles, 
Belg., in October 1511. (D. W. St.) 

TINEA: see SKIN, DISEASES OF. 

TINGUIAN, a pagan tribe of northwestern Luzon in the 
Philippines, represents a Malayan culture that developed relatively 
free of the influence of India, Islam, and Catholic Spain by retir- 
ing into the interior of Abra Province. The Tinguian were esti- 
mated to number about 33,000 in the 1960s. Their homeland 
consists largely of rugged, grass-covered mountains and narrow 
valleys in which rivulets become rushing torrents during the 
rainy season, Even after U.S. rule, communication was difficult, 
and hunting and fishing were of minor importance. Rice grown 
in lowland paddies, mountainside terraces, or dry fields was the 
staple. Each independent village was ruled by an elder (Lakay) 
assisted by a council of older men. Law, religion, magic, and cus- 
tom were closely interwoven and were enforced by public opinion. 
An elaborate cycle of ceremonies (covering every phase of life 
from gestation to death) was led by mediums, usually women, who 
were believed to be possessed by spirits. A rich folklore intro- 
duced the young to the magical past of the tribe. Head-hunting, 
formerly of great importance, was prompted by the death of an 
adult, by omens, and by the need for revenge and prestige. 

Unlike related Igorot (g.v.) groups (see Bontox; IFUGAO; 
Isnec), the Tinguian did not have village divisions with men’s 
and girls’ dormitories, infant be- 
trothal and child marriage tend- 
ing to prevent promiscuous 
relationships. Wealth was im- 
portant; a family that had good 
rice fields, valuable Chinese jars, 


steel to a finished gauge of about 0.01 in. (4 mm.) and then apply- 
ing a coating of pure tin by dipping in molten metal or by electro- 
deposition. Tinplate is available in various grades ranging from 
thinly coated electrolytic tinplate carrying coatings as thin as 
0.000015 in. (0.000381 mm.) to thickly coated hot-dipped tinplate 
carrying coatings of 0.0001 in. (0.00254 mm.) to 0.0008 in.(0.02032 
mm.). 

Terneplate is a low-carbon steel sheet or strip coated with terne 
metal, which is an alloy of lead and tin. Lead alone does not 
alloy with the iron but when 7-25% of tin is incorporated in the 
alloy, the tin readily wets the steel and forms a solid. solution 
with the lead. For normal production and use a composition of 
80-85% lead and 15-20% tin is preferred. Terne sheets are sel- 
dom manufactured of thinner gauge than 0.014 in. (0.3556 mm.), 
thicker than 0.125 in. (3.175 mm.), or wider than 48 in. (1.22 m.). 
The clean cold-reduced mild steel sheet or strip is coated by a 
hot-dip process similar to that used in the tinplate industry with 
the exception that the coating is applied at a higher temperature. 
Terneplate is sold on the basis of a coating weight of 0.3-1.45 oz. 
(8.541 g.) per sq.ft. 

Tinplate Manufacture.—The base sheet for tinplate is made 
principally from open-hearth steel, hot-rolled to strip (0.07 X 36 
in. [0.1778 cm. X 91.44 cm.]), pickled continuously in hot dilute 
sulfuric acid, cold-reduced to finished gauge (0.01 in. [0.25 cm.]), 
then annealed and temper-rolled to impart the required hardness 
and surface finish. (See Iron AND STEEL Inpustry: Mills for 
Semi-Finished Materials.) The tin coating is applied either by 
hot-dipping in molten tin or by electroplating from tin-bearing 
electrolytes. About 30% of world tinplate production is hot- 
dipped and 70% electroplated. 

Hot-Dip Tinplate—In a modern tinning plant (see figure), the 
cold-reduced steel is sheared to sheet length and passed through 
a pickling unit attached to and driven synchronously with the 
tinning units. The tinning unit comprises a thermostatically con- 
trolled vessel of molten tin held at about 600° F (315° C). In 
the molten tin is submerged a mechanism of rollers and guides for 
conducting the pickled sheets downward through a layer of zinc 
chloride flux into the tin and then upward and out of the tin 
through a thick covering layer of palm oil. The sheets are sub- 
jected to the squeegeeing action of tinned steel rollers which serve 
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gongs, beads, and livestock was 
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known as baknang. Only such 
families were able to finance the 
more elaborate religious cere- 
monies. The bamboo thatched- 
roof houses had from one to three 
rooms and were raised high above 
the ground on piles. 


BrsiocrapHy.—F.-C, Cole, Tra- 
ditions of the Tinguian (1915), The 
Tinguian (1922), The Peoples of 
Malaysia (1945) ; F. Eggan, “Ritual 
Myths Among the Tinguian,” Jour- 
nal of American Folklore, vol. 69 
(1956) ; F. M. Keesing, The Ethno- 
history of Northern Luzon (1962). 

(F.-C. CE.) 

TINPLATE AND 
TERNEPLATE. Tinplate is 
a low-carbon steel sheet or strip 
thinly coated with commercially 
pure tin, thus comprising in one 
inexpensive material the strength 
and formability of steel and the 
corrosion resistance, solderabil- 
ity, and good appearance of tin. 
Tinplate is made by rolling mild 
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to regulate and control the final thickness of coating on the sheets. 
The tinned sheets are cooled by an air blast and then cleaned and 
polished, usually by a combination of alkaline detergent washing 
and dry absorbent cleaning with bran or wood meal to absorb the 
oil. A conveyor automatically separates the sheets into prime 
sheets (free from defects), seconds (slightly defective but usable), 
and menders (to be retinned). 

Electrolytic Tinplate—The world’s first commercial electro- 
lytic tinplate line was installed at the United States Steel Corp., 
Gary, Ind., in 1937. The cold-reduced steel is handled as a con- 
tinuous strand through all operations of preparation and tinning. 
In a typical electrolytic line the following operations follow in se- 
quence: decoiling and welding of the trailing end of the previous 
coil to the leading end of the following coil; electrolytic clean- 
ing in dilute sulfuric acid; light pickling; electrolytic deposition 
of the tin from alkaline or acid tin-containing electrolytes; melt- 
ing of the dull matte coating to give it a brilliant surface; chemical 
dipping in chromate solutions; oiling; shearing; inspection and 
piling. Five grades of electrolytic plate are available, viz., 4 1b. 
(113.4 g.), 4 lb. (226.8 g.), 3 Ib. (340.2 g.), 1 Ib. (453.6 g.) per 
base box and differential plate with 1 Ib. on one side and 4 1b. 
on the other. The base box is the unit of area and consists of 
112 sheets each 20 X 14 in. (50.8 X 35.56 cm.) equivalent to 
31,360 sq.in. (79,654.4 sq.cm.) of tinplate. 

Where the can manufacturer is equipped to accept tinplate 
in coils, the final shearing and classification operations are omitted. 

Double-reduced Tinplate.—Thin-gauge electrolytic tinplate, 
popularly known as “thin tin,” double-reduced by a second pass 
through the rolling mills for reduced weight and increased strength, 
was introduced commercially in the 1960s. The second cold-roll 
reduction (to about 0.005 in. [0.127 mm.]) develops the inherent 
strength of the steel, resulting in high hardness, high yield and 
tensil strength, and low ductility. In the “tinned-last” process 
adopted in the United States to supply plate for cans, the steel 
is tinned after it has been double-reduced. In the “tinned-first” 
process the plate is rolled to a heavier gauge, as in the conven- 
tional process (about 0.01 in.), electroplated with about double 
the desired finished thickness of tin, and then cold-rolled to the 
specified gauge. 

Terneplate Manufacture.—The process of coating terneplate 
is quite similar to that for tinplate. A more active flux consist- 
ing of zinc chloride and hydrochloric acid is used, and the terne 
metal is maintained at about 700° F (370° C). In some cases, an 
additional machine operation with palm oil substituted for the flux 
is used which allows complete control of coating weight over a 
wide range. 

Applications.—Tinplate is very ductile and can be bent, drawn 
and folded into complicated shapes without risk of failure. The 
tin coating follows, to a remarkable degree, the movement of the 
steel base when tinplate is formed into useful shapes. The coat- 
ing is very adherent, and spalling or peeling of the coating from 
the base is almost unknown. It protects the steel from corrosion 
and is resistant to the wide range of processed foods and other 
merchandise which is packed in tinplate. The coating renders the 
material easily solderable at high speeds and imparts a surface 
which can be readily decorated, painted, enameled or lacquered. 
Tin and iron are nontoxic and are safely used in all applications 
where contact with foods or beverages occurs. 

The uses of tinplate are varied and widespread. The choice 
between hot-dipped tinplate and electrolytic tinplate is dictated 
by technical and economic factors. 

Hot-dipped tinplate is used for the severer and more corrosive 
Packs, typified by certain acid fruits and baby foods. Heavily 
Coated stock is used for hardware, kitchen utensils, gas meters, 
toys, and returnable containers, Electrolytic tinplate (3 lb.) is 
Widely used for packaging evaporated and condensed milk and for 
certain closures, The thinner coated tinplate (4 Ib. and 4 Ib.) is 
used for a wide variety of general line containers, caps and closures, 
for packaging dehydrated and dry goods and cigarettes, and non- 
food products. Internally lacquered 4 Ib. electrolytic tinplate is 
used for canned beer and dog food. 

Terneplate has good forming properties. It is used for roofing, 


and is ideal for fabrication into automobile, motor truck, and 
tractor gasoline tanks, air and oil filters, oil pans, gaskets, washers 
and other parts; oil stoves, heaters, furnaces, radiators, and air 
conditioners and cleaners; metal furniture including drawers and 
cabinets; fireproof doors and door frames, lighting equipment, 
gutters and downspouts; radio and television sets and tape record- 
ers; railroad switch lamps; and for lining caskets. It is used ex- 
tensively for packaging paints, lubricating oils, and greases. 

BrsriocrapHy.—W. E. Hoare and E. S. Hedges, Tinplate (1945) ; 
W. E. Hoare, Tinplate Handbook, Tin Research Institute Publication 
No. 181 (1956); E. S. Hedges, Tin in Social and Economic History 
(1964) ; J. M. Camp and C. B. Francis, The Making, Shaping and 
Treating of Steel, 6th ed. (1951); D. V. Beliaev, Handbook of Metal- 
lurgy of Tin (1963). (R. M. Macl.) 

TINTAGEL, a village in the Camelford rural district of Corn- 
wall, Eng., 20 mi. N of Bodmin by road. Pop. (1961) 1,300. It 
stands by the sea on a bare upland, to the south of Tintagel head, 
a rugged promontory united by a narrow isthmus to the shore. 
The village is sometimes known as Trevena. Below is Tintagel 
Haven, or Porth, a small cove surrounded by cliffs of almost black 
slate. Great numbers of visitors are attracted to Tintagel by the 
castle, with its romantic reputation as the alleged birthplace of 
King Arthur, and its striking situation. The ruins stretch from 
the precipitous cliff across the isthmus to the mainland. The castle 
was built in the 12th century on the site of a Celtic monastery and 
this settlement appears to have existed from c. A.D. 350-850. The 
earls of Cornwall occupied the castle in Norman times and built 
the chapel. The parish church of St. Merteriana, isolated on a 
high cliff west of the castle, shows traces of Saxon workmanship, 
There is much Norman masonry and 12th-century iron hinges to 
the north door. The church contains an inscribed stone, probably 
Roman and referring to the emperor Licinius. Many of the grave- 
stones in the churchyard are buttressed against the violent storms 
that sweep this coast at times. The church once belonged to 
Fontevrault abbey in Normandy, but Edward IV made it over to 
the collegiate church of Windsor. The old post office, a 14th- 
century stone house built like a medieval manor house with a 
large hall, stands in Tintagel village; it belongs to the National 
Trust. 

Bossiney, part of the civil parish, appears in Domesday Book 
as Botcinnii. It surrendered its charter to Charles II and obtained 
a new one in 1685. In 1784 the vicar of Tintagel, as mayor and 
only qualified elector, enjoyed the probably unique privilege of 
returning two members to the House of Commons. In 1832 there 
were ten resident voters within the borough and nine outvoters. 
The Reform Act transferred their votes to the county, and Tin- 
tagel is included in the North Cornwall division. 

TINTERN ABBEY, in Monmouthshire (q.v.), one of the 
most famous ecclesiastical ruins in Great Britain, stands below a 
wooded hillside on the west bank of the River Wye 5 mi. (8 km.) 
N of Chepstow. It was founded in 1131 by Walter FitzRichard 
(de Clare), lord of Striguil, for Cistercian monks, Almost en- 
tirely rebuilt and enlarged between 1220 and 1287, it was finally 
completed, except for minor additions, in the early 14th century. 
Dissolved in 1537, the foundation was granted to the lord of Chep- 
stow and purchased by the crown in 1900, Although the church is 
without a roof and the nave is damaged, many of the details of a 
style transitional from Early English to Decorated are preserved, 
particularly the great window of eight lights in the west end 
which retains its tracery. The church is cruciform. Cloisters and 
other monastic buildings, of which there are considerable remains, 
were placed unconventionally to the north of the church. 

The name of the abbey is familiar to students of literature be- 
cause of the title of Wordsworth’s poem “Lines Composed a Few 
Miles Above Tintern Abbey,” which pays tribute to the beauty of 
the River Wye but makes no reference to the abbey itself. 

(E. D. Po.) 

TINTORETTO (Jacoro Rosustr) (1518-1594), Italian 
painter who was the greatest Mannerist painter of Venice and one 
of the giants of late Renaissance art, was the son of Battista 
Robusti, a Venetian dyer (¢entore), hence his nickname of “Tittle 
dyer,” tentorello in the Venetian dialect (It., tintoretto). An early 
bent for drawing was noticeable, and Jacopo’s biographer, Carlo 
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Ridolfi, relates that he was apprenticed to Titian, who after ten 
days dismissed him from the studio because he did not like the 
boy’s drawing methods. The effect upon the lad was dismaying in 
the extreme, and in later years there was never any cordiality be- 
tween the two men, although Tintoretto, ever the conscious pro- 
fessional, sedulously collected works by Titian. Ridolfi says that 
after the expulsion Tintoretto was self-taught by means of studies 
from life and from casts after the antique, Michelangelo and 
Sansovino, and that he evolved his style as a conscious synthesis 
of Michelangelo and Titian. “Michelangelo’s drawing and Titian’s 
colour” is the motto he is said to have put on his wall. Ridolfi’s 
story, that the young Tintoretto haunted the colour shops and 
sought walls upon which to work for nothing, may well be correct. 
Ridolfi also mentions, in passing, that Tintoretto worked with 
Bonifazio Veronese and Andrea Schiavone. 

Attempts to reconstruct Tintoretto’s earliest works remain un- 
convincing. Either much later works are dated too early, or the 
works of others are confused with his early manner. An “Apollo 
and Marsyas” in Hartford, Conn., has been plausibly (if not cer- 
tainly) identified with a ceiling painted for Pietro Aretino in 
1545. An unfinished and mostly wrecked “Christ Among the 
Doctors” in the Opera del Duomo, Milan, may also be put at this 
time, and, possibly, an altarpiece with “Three Male Saints” in the 
former cathedral at Korcula, Yugos. 

The first certain work is the “Institution of the Eucharist,” 
signed and dated 1547, on the north wall of the chancel of S. Mar- 
cuola, In this work are the hallmarks of Tintoretto’s style: con- 
summate draftsmanship; brilliant brushwork, in which the 
brushstrokes in broken colour are made into a decorative as well 
as a functional pattern (an innovation of Tintoretto’s) ; a sensitive 
use of colour and light for dramatic emphasis; and a conscious bor- 
rowing from the antique. 

The young man’s reputation was made by his obtaining the com- 
mission for the “Miracle of the Slave,” done for the Scuola di 
S. Marco in 1548. The work is lucidly composed and brilliantly 
painted with an emphasis upon colour, sun and shade, texture and 
dramatic cogency. There are evidences of his awareness of other 
painters, Paris Bordone for one, and Cecco di Salviati for another, 
from whose works in S. Giovanni Decollato, Rome, he seems to be 
copying. This may be taken as internal evidence of a trip to 
Rome for which no direct evidence is available. In 1549 Tintoretto 
completed an “Apotheosis of St. Marziale” for the church of S. 
Marziale. This work shows Tintoretto’s awareness of some of 
Michelangelo's Sistine chapel figures (more evidence to support a 
putative Roman journey), Raphael’s “Sistine Madonna,” which he 
could have seen in Vicenza, and the “Assumption” which Titian 
had painted for the high altar of the Frari in Venice. The canvas 
is, however, no mere pastiche but, rather, a simple and heroic 
work, In 1549 Jacopo also received a major commission for the 
church of S. Rocco, the large horizontal decoration of “St. Rocco 
Visiting the Plague-Stricken.” This work carries forward the 
brilliant invention of the S. Marco picture and the technical dis- 
tinction of the S. Marziale canvas. In it he introduces a noc- 
turnal scene with as much mastery as Raphael had shown in his 
Vatican decorations. 

Tintoretto’s reputation and financial position were now secure, 
and in 1550 he married Faustina de’ Vescovi, the daughter of a 
Venetian banker. The couple occupied a house on the north side 
of Venice near the church of the Madonna dell’Orto, Tintoretto’s 
home parish. A 

In 1552 Tintoretto executed a masterly pair of canvases for the 
Magistrato del Sale, “SS. Andrew and Jerome,” and “SS. George 
and Louis and the Princess.” These works are brilliant in tonality 
and execution, and in construction Jacopo anticipates the Baroque 
in his broken picture surface with pictorial elements thrust out 
at the spectator. In the same year he executed in the simplest 
terms and cheapest pigments the organ shutters for Sta. Maria del 
Giglio. These works show his most glittering brush technique and 
again borrow from the Sistine ceiling. Between 1550 and 1553 he 
executed a cycle of “Creation” for the Scuola della Trinita, in 
which his bravura style is slightly modulated by a note of elegiac 
poetry, especially in his treatment of landscape. 
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By 1556 Tintoretto completed the organ shutters for his home 
parish of the Orto, showing on the front “The Presentation of 
the Virgin” (with reminiscences of Seb stiano del Piombo, and, 
more surprisingly, of Lotto’s “Presentation” in Bergamo, even to 
the point of a similar colour scheme), “St. Peter’s Vision of the 
Cross” and the “Death of St. Andrew.” These show his varied 
ingenuity of design and, more important, his narrative ability. 
They also show early evidence of the hands of helpers. In 1559 
he painted the “Miracle of the Paralytic” for the church of S. 
Rocco. This design he adjusted, Ridolfi says, to that of the 
Pordenone work opposite, and this fact may account for the crowd- 
ing of forms and colours and the increased Mannerist emphasis. 

Tintoretto began his long association with the Scuola di S. Rocco 
in 1564. As a building it is deficient in natural illumination, so 
that it required brilliant tonalities in its decoration and careful 
placement of the pictures. A competition was announced, and 
four of the five who were invited to compete presented sketches 
on the appointed day, while Tintoretto, who had contrived to have 
his full-sized work installed in place, uncovered a finished piece, to 
the fury of some members of the governing confraternity. Tin- 
toretto then presented the picture to the scuola, aware that its 
constitution forced it to accept all offered gifts. Thus, Tintoretto 
began an association to last the rest of his life. In 1577 he con- 
tracted to deliver three pictures a year for 100 ducats, and by the 
end of his life he had received almost 2,500 ducats. 

The work of 1565 was the “Crucifixion,” in which the painter is 
seen at his most awe inspiring, showing unparalleled brilliance of 
invention and execution, but reflecting various celebrated works, 
including the statue of Bartolommeo Colleoni of Verrocchio and 
the Gattamelata of Donatello. Of this work John Ruskin observed 
that it “is beyond all analysis and above all praise.” The other 
works for the confraternity, which continued for 30 years, are of 
the greatest variety of design and concept, and certain of them, 
such as the “Temptation,” with its borrowings from the Grimani 
marbles and dazzling bravura execution, almost blind the spectator 
to the fact that Tintoretto is perhaps as great a storyteller as 
Giotto, and that as an analyst of human motivation he is without 
equal. 

In the 1560s Tintoretto also carried out three more works for 
the Scuola di S. Marco, the “Finding of St. Mark’s Body” (Milan), 
the “Theft of St. Mark’s Body” and the “Saving of the Saracen at 
Sea” (both Venice). These display Tintoretto’s technique’ at its 
best, with an unsurpassed integration of architecture and figures, 
and an atmospheric presentation the equal of anything in El Greco. 
To these years also belong the first works for the ducal palace. 
This set of commissions occupied Tintoretto till 1594 and his 
studio still longer. The work became especially heavy after the 
fire of 1577 when the bulk of the commissions for a few years 
were distributed between Tintoretto and his colleague and intimate 
friend, Veronese. These commissions included such large set 
pieces as the “Excommunication of Barbarossa,” the “Capture 
of Zara” (1584-87), the “Glorification of N. Da Ponte” (1581- 
84), “Venice, Queen of the Seas,” and the last large work, the “‘Par- 
adise” (1588) (which was to have been done by Veronese, who 
died before he could accept the commission) and such decorative 
masterpieces as the “Bacchus and Ariadne” and its three pendants. 

Tintoretto died on May 31, 1594, and was buried in the Ma- 
donna dell’Orto next to his favourite child, Marietta, who had died 
about four years earlier. Tintoretto left his son Domenico, a most 
accomplished painter, in charge of the studio, as well as another 
painter-son, the brilliant and apparently erratic Marco, and his 
son-in-law, Sebastiano Casser, who kept the studio open till 1627. 
Among other students and helpers were Martin de Vos, Leonardo 
Corona and Andrea Vasilacchi called I’Aliense. 

A basic problem with Tintoretto is that the works which he exe- 
cuted for patrons outside of Venice were almost always done by 
studio members. Even work in Venice shows strong traces of 
helpers, especially in the later years. He seems to have felt a 
curious indifference about the final execution of a great amount of 
his studio’s work. This in itself relates to the methods of the 
studio. Though a vast store of drawings still exist which came 
from the studio and the master himself, there are almost no 
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sketches by him; indeed, the only absolutely certain ones are a 
large one in Paris and a small one in Providence, R.I. Apparently 
Tintoretto outlined his compositions through the use of an illumi- 
nated shadow box with small modeled figures set behind a grid of 
string. If it were an out-of-town commission, he then would have 
members of the studio finish it, even though he might add some fin- 
ishing touches of his own. This procedure accounts for the un- 
canny brilliance of certain designs and the rather inferior quality 
of the finish of the same pictures, such as the Dresden “Arsinoé,” 
which is surely Tintoretto’s invention and almost just as surely 
Aliense’s execution. The same thing seems to be true of the 
“Bacchus and Ariadne,” “Three Graces,” “Minerva and Mars” 
and “Forge of Vulcan” in the ducal palace which are certainly 
Tintoretto’s design and concept, but which must have been largely 
executed by his son Domenico. 
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“BACCHUS, WITH ARIADNE CROWNED BY VENUS" BY TINTORETTO. 
SALA DELL’ ANTICOLLEGIO, DUCAL PALACE, VENICE 
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The case of the portraits is even more extreme. Except for a 
very few which are surely autographic the calibre is not what one 
would expect. His two great self-portraits (1548 and 1590/94) 
show a degree of penetration and distinction which looks straight 
to the Romantics, Certain others, the “Senator” (Eastman house, 
Rochester, N.Y.) and the “Andrea Capello,” one of the most awe- 
inspiring images of a sick man ever painted (Venice), rank with 
the greatest portraits of the 16th century. The usual portraits 
from the studio, however, are dull, even though the brilliant and 
ear Marco has been’ accounted in his own day as a fine por- 
Taitist. 

The Venetians said in Tintoretto’s own day that he had three 
Styles, one of gold, one of silver and one of iron. This obviously 
tefers to the quality and autographic extent of execution as much 
as to matters of tonality. The sobriquet il Furioso summarizes his 
Capacities but it does not indicate their full extent. The various 
versions of the “Last Supper” in Venice (S. Giorgio, S. Marcuola, 
S. Polo, Scuola di S. Rocco, S. Simeone, S. Stefano and S. Trovaso), 
like the “Annunciation” in Scuola di S. Rocco, were at times 
criticized for their frenzy and sometimes for their unbiblical 
character. This latter censure is undiscerning, as Tintoretto sel- 
dom sought to be merely a historical narrator. Rather, he usually 
gives a good bit of theological exegesis. For example, the “An- 
nunciation?” is more than an illustration of the Gospel; it also is a 
commentary upon the Virgin as the new Eve. The “Last Supper” 
in S. Giorgio shows the light shining in darkness and epitomizes 
the new dispensation, just as its pendant, the “Fall of Manna,” 
shows shadows upon a field of light and symbolizes the old dis- 
pensation, 

Together these pictures can properly be seen only by the cele- 
brant at Mass for whom they form pendants to a continuing mys- 


tery, just as the personages in the Orto “Presentation” may be 
taken to symbolize the Old and New Testaments. 

Tintoretto is the major figure of the Mannerist epoch in Vene- 
tian painting. In his work amazing intimations of the Baroque are 
fully visible. He is a perfect exemplar of the method and theories 
of the Counter-Reformation as it evolved in Venice. He also is 
probably the greatest dramatic decorator of western painting. His 
work is almost impossible to see outside of Venice, for prime ex- 
amples of it are rare, and works given to him outside his native 
city are shop productions of variable interest. The works in Ven- 
ice have all darkened, some of them disastrously. This is partly, 
as Goethe shrewdly noted, because of Tintoretto’s fondness of 
using a dark priming on his canvas without preliminary heightening 
with white, and it is partly the result of dirt and bad varnish. The 
evidence indicates that when his great works were new they owed 
much to the technique of fresco painting, at which he was adept 
in his youth. Also the technique paralleled that of the scene 
painter. When one adds the bad light which prevails for most of 
Tintoretto’s work still in place, the resulting image is far from 
clear, and Tintoretto’s position as a great and epoch-making colour- 
ist seems hard to understand. If the viewer will try to recall the 
purposes, both theological and dramatic, for which these works 
were done, and if he will try to visualize their vanished pristine 
state, he then, perhaps, can get some inkling of the true stature of 
Tintoretto. 

See also references under “Tintoretto” in the Index. 

BısLiocrRaPHy.—Carlo Ridolfi, Le Maraviglie dell Arte (1646-48), 
ed. by D. von Hadeln (1914, 1924) ; E. M. Phillipps, Tintoretto (1911) ; 
M. Pittalauga, J] Tintoretto (1925); E. von der Bercken, Jacopo 
Tintoretto (1942); H. Tietze, Tintoretto (1948); E. Newton, Tinto- 
retto (1952). (J. Mx.) 

TIPASA, a village of Algeria, in Algiers département, noted 
for its ancient ruins, lies on the Mediterranean coast within sight 
of the Chenoua Massif, 42 mi. (68 km.) W of Algiers. Pop. 
(1960) 2,060. A Phoenician agency from the Sth century B.C., 
Tipasa became a Latin, then a Roman, colony in the 1st and 2nd 
centuries. St. Salsa, according to legend, was martyred there in 
the 4th century and following the rivalries between Catholics and 
Donatists the town was ruined at the end of the 5th century. A 
fine Roman forum has been excavated, surrounded by a curia, a 
capitol with three chapels and a civil basilica, four thermal baths, 
a small isolated temple next to a semicircular nymphaeum with 
columns, and a theatre built on a raised plan, There are also 
remains of an amphitheatre, of houses, of pagan tombs, of walls 
dating from the 2nd century, and of a large cathedral with nine 
naves. Huge cemeteries are grouped around the sanctuaries of 
Bishop Alexander and of St. Salsa. The museums of Algiers and 
Tipasa preserve some mosaics and other items; three precious 
marble sarcophagi can be seen at Trémaux Park, The modern 
village, founded in 1857, is in a vine-growing district; some early 
vegetables are also grown and there is a little fishing. Across the 
bay is Chenoua-Plage, a small bathing resort. (J.-J. Ds.) 

TIPPERARY (Contae Tu10prap ARANN), a county of the 
Republic of Ireland in Munster Province, covers a broad strip of 
country from the Shannon to the Suir, a distance of about 60 mi. 
(97 km.). Its land area is 1,643 sq.mi. (4,255 sq.km.) with a 
population (1961) of 123,822. Physically, the county may be di- 
vided into five main areas, each aligned northeast-southwes' . 

Lough Derg, one of the Shannon lakes, separates T’»perary 
from County Clare between Portumna and Killaloe; to “* east 
there is a lowland, with Nenagh as its main town, which is really an 
extension of the Irish central lowland; there are mainly medium- 
sized farms, of 50 ac. (16 ha.) upward, and a concentration on 
stock raising for sale, with most of the land given to pasture and 
hay, but some crops, mainly oats and potatoes. At the lower end 
of Lough Derg, the Arra Mountains, of Devonian (Old Red) Sand- 
stones, rise to 1,517 ft. (462 m.), and there are slate quarries, 
developed in Silurian beds beneath the Devonian. In these moun- 
tains the lower ground is formed of the older rocks (Silurian and 
Ordovician), Between the Arra Mountains and Silvermines Moun- 
tains the lowland narrows to a gap a little over a mile wide, fol- 
lowed by the road and railway to Limerick. 

The second area is a mass of hills, variously named, extending 
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from the Limerick boundary to include Keeper Hill (2,279 ft. 
[695 m.]), Silvermines Mountain (1,607 ft. [490 m.]), then north- 
eastward to the Devil’s Bit (1,577 ft. [481 m.]) and the Roscrea 
gap; the hill belt is 20 mi. (32 km.) wide in the south. Many 
roads and some tiny villages exist in the farmed valleys, which 
have an agricultural life like that of the surrounding lowlands. 

East of these uplands there is a corridor about 15 mi. wide 
through which the main Dublin-Cork railway runs. Underlain by 
Carboniferous strata, the lowland has a covering of glacial drift 
almost everywhere; it is mainly about 400 ft. (120 m.) high. Peat 
bogs are nonexistent around the towns of Cashel and Tipperary, 
but appear as a minor landscape element between Cashel and 
Thurles and especially in the upper Suir Valley east of Temple- 
more. The farms average 60 ac., and cattle production for sale 
predominates; to the south, near Tipperary town, dairying is prom- 
inent. 

The fourth area is the Slieveardagh ridge, which appears as a 
number of hills around the old towns of Fethard and Cashel and 
extends northeast to the Nore Valley. It consists entirely of Car- 
boniferous strata and includes some coal measures, though the 
most accessible seams are worked out. The area is farmed 
throughout. 

A change of direction of the main physical features is seen in 
the extreme south of the county, which consists mainly of the mid- 
dle Suir lowland and those of its tributaries, the Tar and the 
Anner. Around this lowland are four ranges of mountains, the 
Galtees, the Knockmealdowns, the Comeraghs, and Slievenaman. 
All have the east-west trend characteristic of the extreme south 
of Ireland, and in all of them the highest peaks (over 2,000 ft. 
[600 m.]) are formed of Devonian Sandstones, though where these 
have been removed older rocks, of Silurian and Ordovician date, 
have weathered into lower ground. The Suir, having received be- 
low Caher a tributary from the Glen of Aherlow, bends south to 
circle the Comeragh Mountains. All this lowland is well farmed, 
with medium-sized and large farms averaging 90 ac. (36 ha.), with 
dairying as the main resource. 

There are various industries, many of agricultural origin, in- 
cluding bacon, canned meat, and pharmaceutical products (Ros- 
crea), sugar-refining (Thurles), condensed milk and linoleum 
(Tipperary), tanning (Carrick-on-Suir), safety glass (Temple- 
more), and a wide variety in Clonmel. One of the very few Irish 
silk farms is that of Mount St. Joseph’s Abbey, a modern Cister- 
cian foundation near Roscrea. 

History.—The future king John, coming to Ireland in 1185 on 
behalf of Henry II, gave land in south Tipperary to Philip de 
Worcester and in north Tipperary to Theobald Walter who was 
created Butler of Ireland. Thus were founded the fortunes of the 
Butler family. Theobald acquired other lands in Tipperary, in- 
cluding those of de Worcester, and territory in Kilkenny. In 1328 
Edward III made Tipperary a county palatine in favour of the 
earls of Ormonde, the title of the Butler family. All through late 
medieval times the earis of Ormonde were in the forefront of 
Irish politics. They remained loyal to the crown in the 16th cen- 
tury; James, earl of Ormonde, represented the Stuart cause in 
Ireland in the 17th century and gained successively the titles of 
marquess and duke. With the impeachment of the 2nd duke in 
1715, the palatine jurisdiction of Tipperary, the last of its kind 
in Ireland, was abolished though the family were later restored to 
their titles and estates. 

Administration.—The county is divided into a North Riding 
and a South Riding, with county council meetings at Nenagh and 
Clonmel (gq.v.) respectively, but there is one county manager for 
both ridings. In the north, Nenagh, Templemore, and Thurles 
(q.v.) are urban districts; in the south Clonmel is a municipal 
borough with mayor and corporation, while Carrick-on-Suir, 
Cashel, and Tipperary (gq.v.) are urban districts. Fethard had 
town commissioners, but is now administered by the South Riding 
County Council. North Tipperary elects three members to the 
Dail and South Tipperary four. 

See John Gleeson, History of the Ely O’Carroll territory or ancient 


Ormond (1915) ; James H. Cotter, Tipperary (1929). 
(T. W. Fr.; Hv. S.) 


TIPPERARY (Tiosran Arann, “Well of Ara”), a town and 
urban district of County Tipperary, Republic of Ireland, lies on 
the River Ara north of the Slievenamuck Hills (a branch of the 
Galtee Mountains), 112 mi. (180 km.) SW of Dublin and 24 mi. 
NW of Clonmel, the county town, by road. Pop. (1961) 4,684. 
The town grew up round a castle erected by John (later King 
John) when he was lord of Ireland; the outline of the bailey is all 
that remains of the castle. Of the 13th-century Augustinian abbey, 
only the chancel arch survives, but the grounds contain remains of 
the abbey schools founded by Erasmus Smith (1611-91), a wealthy 
landowner and philanthropist. Edward II made the town a three- 
year grant to build walls, but in fact they were never built. In 
1339 the town was burned by the O’Briens, New Tipperary was 
founded in 1890 during the Land League agitation (see IRELAND: 
History: The Union [1800-1921]: Rise of Fenianism), but was 
later abandoned. There are monuments in Tipperary to Charles 
Kickham (1826-82), author and patriot, and to the Manchester 
Martyrs, three men executed in Manchester in 1867 for killing a 
police sergeant during the attempted rescue of two Fenian pris- 
oners. 

TIPTON, a municipal borough in the Rowley Regis and Tipton 
parliamentary division of Staffordshire, Eng., 5 mi. (8 km.) ‘SE 
of Wolverhampton by road. Pop. (1961) 38,100. The modern 
town sprang up around Tibbington, mentioned in Domesday Book, 
and the parish registers, dating from 1513, are among the oldest 
in England. The borough was incorporated in 1938. Industries 
include engineering, iron founding, and the manufacture of elec- 
trical appliances and chemicals. The borough has 7$ mi. (12 km.) 
of canals and 7 railway stations. 

TIPU SULTAN (Trev Sam) (1749-1799), sultan of My- 
sore, was an outstanding figure in the wars of the late 18th cen- 
tury in southern India. He was instructed in military tactics by 
French officers in the employment of his father, Haidar Ali (q.v.). 
In 1767 he commanded a corps of cavalry against the Marathas 
in the Carnatic (q.v.), and he fought against the Marathas on sev- 
eral occasions between 1775 and 1779. During the second Mysore 
War he defeated Col. John Brathwaite on the banks of the Cole- 
roon River (February 1782). He succeeded his father in Decem- 
ber 1782 and in 1784 concluded peace with the British and assumed 
the title of sultan. In 1789, however, he provoked British invasion 
by attacking their ally, the raja of Travancore. He held the Brit- 
ish at bay by brilliant generalship for more than two years, but 
by the Treaty of Seringapatam (March 1792) had to cede half his 
dominions, He remained restless, and unwisely allowed negotia- 
tions with revolutionary France to become known to the British. 
On this pretext the governor general, Lord Mornington (later the 
marquess of Wellesley), launched the fourth Mysore War. Serin- 
gapatam (Srirangapatnam), Tipu’s capital, was stormed on May 4, 
1799, and Tipu died leading his troops in the breach. 

Tipu was an able general and administrator, he retained the 
loyalty of his Hindu subjects, and he had literary tastes. But he 
was cruel to his enemies and lacked the judgment of his father. 

See also INDIA-PAKISTAN, SUBCONTINENT OF: History. 

See M. Wilks, Historical Sketches of the South of India, 3 vol. (1810- 
17); M. H. Khan, History of Tipu Sultan (1951). (T. G. P. 8.) 

TIRAH, a mountainous tract in the Khyber Agency of West 
Pakistan. It lies on the Afghanistan-Pakistan border between the 
Khyber Pass and the Khanki Valley and is inhabited mainly by the 
Afridi and Orakzai tribes, Tirah comprises an area of between 
600 and 700 sq.mi. (1,550 and 1,810 sq.km.) and consists of the 
country watered by the Mastura River (one of the main branches 
of the Bara) which flows through the centre of the country, the 
Khanki Toi, and the Khurmana, all of which rise within a few 
miles of Mittughar (12,470 ft. [3,801 m.]) in the Spin Ghar 
Range. At Mittughar the Spin Ghar splits into several branches, 
between which lie the valleys of Tirah. The valleys around the 
main rivers have an elevation of 5,000 to 7,000 ft. (1,500 to 
2,100 m.) and are buried in snow in winter but afford abundant 
pasturage in summer. The chief passes include the Sampagha 
(7,051 ft. [2,149 m.]) separating the Khanki Valley from the 
Mastura Valley, the Arhanga (6,995 ft. [2,132 m.]) separating the 
Mastura Valley from the Maidan (“Plain”), and the Saran Sar 
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(8,650 ft. [2,637 m.]) leading from the Zakka Khel portion of 
the Maidan into the Bara Valley. 

Tirah Campaign.—Tirah is chiefly notable as the scene of the 
campaign of 1897-98 when Afridi tribesmen rose in a religious 
war against the British, captured all the posts in the Khyber Pass, 
and attacked the forts on the Samana ridge near Peshawar. These 
violations of British territory necessitated the despatch of British 
and Indian troops into Tirah. The main body of troops advanced 
from Shinawari in the Miranzai Valley, over the Chagur Kotal, and 
stormed the precipitous heights of Dargai. They then moved 
across the Khanki and Mastura valleys, over the Sampagha and 
Arhanga passes, to the Maidan and Bazar, and overran the whole 
of Tirah, Aided by a column from Peshawar, they took possession 
of the Khyber posts without opposition. (K. S. Ap.) 

TIRANE (Alb. Tirané), the capital of Albania, lies at the 
southern end of the fertile plain of Krujë, 20 mi. inland from the 
Adriatic coast, on the Ishm River. It is beautifully situated at 
the foot of the wooded highlands. It was founded early in the 17th 
century by a Turkish general, Barkinzadeh Suleiman Pasha. At 
the beginning of the 20th century it had about 15,000 inhabitants; 
nearly three-quarters were Muslim, the remainder being Orthodox 
or Roman Catholic, In 1960 the population was 136,295. 

Tirane was chosen as capital of independent Albania in 1920 by 
a congress of Albanian patriots held at Lushnja. Under the reign 
of King Zog I considerable new quarters were built by Italian 
architects with government offices around Skanderbeg Square. 
The biggest of the city’s many mosques is the Haji Ethem, com- 
pleted in 1821. Tirane was occupied by Italy in April 1939, at 
which time it had about 35,000 inhabitants, and was recovered by 
the Albanians from the Germans on Nov. 18, 1944. On Jan. 11, 
1946, a people’s republic was proclaimed there. New residential 
districts were built and about 20 factories erected by Russian 
specialists. In 1950 a hydroelectric power station was completed 
nearby, supplying the capital with electric power and water. In 
1951 Tirane was linked by rail with the port of Durazzo (Durrés). 
There are four museums, a national theatre and a concert hall. 

TIRASPOL’, a town of the Moldavian Soviet Socialist Re- 
public, U.S.S.R., in the centre of a rich agricultural region, lies on 
the left bank of the Dniester River and on the Odessa-Kishinév 
railway, Pop. (1959) 62,676. The town was founded in 1795 as 
a fortress to protect the territory acquired by Russia by the Treaty 
of Jassy (Iasi; 1792). Between World Wars I and II it was capi- 
tal of the Moldavian A.S.S.R., but during World War II it was 
occupied by the Germans and suffered heavy damage. Industries 
include fruit and vegetable canning, wine making, timber working, 
and manufacture of centrifugal pumps, farm equipment, clothing, 
and footwear. (R.A. F.) 

TIRE. The tire of a wheel is the outer circumference portion 
that rolls on the ground or on a track prepared for it. Railway 
vehicle wheels usually have hard steel tires, which together with 
the hard steel rail give high endurance and low rolling resistance. 
The common tire for the exterior rim of nonmotor road vehicles 
which serves to hold together the parts of the wheel is ordinarily 
made of steel or iron in the form of a flat hoop fitted tightly over 
the exterior of the wheel. Its chief attributes are strength, dura- 
bility and resistance to wear. On airplanes, bicycles, automobiles 
and other motor-driven vehicles in which freedom from shock is 
sought, pneumatic rubber tires are almost universally used. Solid 
rubber tires are employed mostly on industrial trucks for use in 
warehouses and factories. 

_ The principle of the pneumatic 
tire was patented by Robert Wil- 
liam Thomson in England in 
PR ih France the following 

ar and in 1847 i i 
States, Fae orion He 1.—CROSS SECTION OF SOLID 
Stantially covers the tire as it is 
known today. It showed a nonstretchable outer cover and an 
mner tube of rubber to hold air. An early set of tires made on 
this basis covered 1,200 mi. when placed on an English brougham. 

Almost half a century later, when the bicycle became popular, 
Pneumatic tires were revived by John Boyd Dunlop of Belfast, 


TIRE TREAD 


HARD RUBBER BASE 


METAL BASE 
BY COURTESY OF THE B..F. GOODRICH CO. 


Ire. He obtained patents in England in 1888 and 1889 on bicycle 
tires, which served as the foundation of the Dunlop company. 
This company early acquired the patents of Charles K. Welch in 
England (1890) and of A. T. Brown and G. F. Stillman of Buffalo, 
N.Y. (1892), pertaining to a method of fastening the tire by 
wires running through thickened edges of the fabric, engaged by 
a channeled metallic rim. The Brown and Stillman patent be- 
came the basis for the Dunlop company’s tire business in the 
United States and for licences by Dunlop to other rubber com- 
panies to make wired-on tires. 

In 1890 the first “clincher” tire, held in position by inwardly 
curved flanges of the wheel rim, was patented by William Erskine 
Bartlett in England, and in 1892 by Thomas B. Jeffery in the 
United States. The thread or cord tire was patented by John 
Fullerton Palmer in England and in the United States in 1893. 
Pneumatic tires were first applied to motor vehicles by the French 
rubber manufacturers Michelin and company. Rubber tires were 
adopted by Panhard and Levassor and other French automobile 
manufacturers about 1895. The first tires used in the U.S. on 
commercial motor vehicles were made by the B. F. Goodrich 
company in 1896 for Winton cars manufactured in Cleveland, O. 
These were single-tube tires. 
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Rubber tires are of two types: (1) solid or cushion tires, in 
which the rubber portion functions to carry the load, to absorb 
shocks and to resist cutting and abrasion; and (2) pneumatic 
tires, in which the load is carried and the shocks are absorbed 
mainly by compressed air. The structure of the pneumatic tire 
is designed to provide a nonextensible but flexible cover with im- 
permeable lining to contain and restrain the compressed air. This 
cover is provided with a rubber tread portion designed to with- 
stand the cutting and abrasive wear of road contact and to pro- 
tect the tire against puncture and loss of air. Such a structure 
has, as distinct from a solid rubber or cushion tire, no capacity 
in itself either to carry load or to absorb shocks. It is entirely 
dependent on the contained compressed air to enable it to func- 
tion, and is therefore correctly named a pneumatic tire. 

Solid Tires.—Introduced in 1881 on the wheels of hansom cabs 
in London and formerly used for many types of road vehicles, 
these disappeared from highways, mostly because of legislation 
that discouraged their use because they were hard on roads. Large 
sizes were supplanted by large pneumatic tires (truck and bus 
casings), but small solid tires came to be used extensively on in- 
dustrial trucks and tractors. Some of these are made with metal 
base bands to which the rubber (and in some cases, rubbery poly- 
urethane compositions) is firmly attached. (See fig. 1.) These 
bands are the full width of the base of the tire and are often 
dovetailed to secure firm anchorage of a hard-rubber layer inter- 
posed between the metal and the soft rubber constituting the main 
portion of the tire, Alterna- 


tively, the soft rubber may be TAREE BERD 
adhered directly to the base ness CANNE 
either by means of brass plating HARD-RUBBER 
or an adhesive layer. This type PASE 
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of tire is forced over the periph- 7 
ery of the wheel in a hydraulic INTERMITTENT SPACER BARS 
pressa aa hed for Lha st oE nARnFnN: Ereinen 
period of its life. In other cases 
the tire is vulcanized directly to 
the rim of a metal wheel instead of to a separate band. 

Cushion Tires.—There are a number of variations of the solid 
tire which are designed to provide greater deflection under load 
and increased cushioning against shocks. These objectives are 
attained by the use of softer rubber compounds and by insertion 
of cavities in the tire. (See fig. 2.) 

Pneumatic Tires—The simplest form of pneumatic tire is 
that known as the single-tube tire. It consists of an endless tube 
of rubber-coated fabric having on its inner face an impermeable 
rubber lining and on its outer surface a covering of rubber to 
protect the fabric from wet or damage, with an additional thick- 
ness of rubber on the tread portion to resist road wear. In the 


FIG. 2.—CROSS SECTION OF SEMI- 
CUSHION SOLID TIRE 
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U.S. the use of single-tube tires for bicycles, which prevailed for 
many years, gradually diminished because of the difficulty in 
repairing them. Single-tube tires, which were discontinued for 
automobiles about 1900, persisted in low-speed services as on 
wheelbarrows and hand trucks. 

The necessity for a ready means of repair resulted in tires tak- 
ing the form of a separate inflatable inner tube with a detachable 
outer cover, Out of a multitude of types of detachable covers 
introduced in the early 1890s two emerged: the wired-on or 
straight-side type and the beaded-edge or clincher type. 

The wired-on type quickly secured a dominating position in 
cycle tires, whereas clincher tires were used extensively for sev- 
eral years on automobiles but were dropped as original equip- 
ment by U.S. automobile manufacturers in 1923. 

With the development of pneu- 
matic tires the design of rims also 
underwent change. In the U.S. 
the straight-side rim of the flat- 
base type came to be most com- 
monly used for trucks and motor 
coaches. Its construction varies 
principally in the method of 
mounting the tire and in attach- 
ing the rim to the wheel. Some 
FIG. 3.—(A) TRANSVERSELY SPLIT eT ET Pepa ot Sink 
RIM; (B) WIRED OR STRAIGHT-SIDE 
PNEUMATIC TIRE ON FLAT-BASE RIM type; some have two loose flanges 
WITH DETACHABLE FLANGE with a separate locking ring; and 

there is also the transversely split 
type. They all require the use of a flap or band of rubber to cover 
the line of contact between the beads and the rim to prevent 
chafing of the inner tube. For passenger-car tires, a rim, con- 
tinuously used for cycle tires and known as the well-base or drop- 
centre rim, was universally adopted for automobiles both in 
England and in the U.S. These drop-centre rims enable the tires 
to be very readily and easily mounted and dismounted. The 
method, well known to motorists, may be briefly described as 
depressing the endless wired edge of the tire into the well of the 
rim at one point in its circumference, thus allowing the wired 
edge of the tire to be lifted over the edge of the rim at the oppo- 
site point of its circumference. 

Cord and Canvas Tires.—The bodies of pneumatic tires are 
made universally of parallel cabled cords which are the load- 
supporting elements of the tire carcass. This form of fabric rein- 
forcement replaced the square woven fabrics of earlier days in 
which the warp and filling were substantially equal in size and 
strength. In canvas tires these cross threads under flexure were 
abraded against each other so that tires developed failures of the 
carcass (the foundation structure) at low mileages. In cord tires 
the cords, which are surrounded by rubber to protect them against 
abrasion, are usually made of rayon or nylon. For certain kinds 
of service, steel cords are used. Cords in bicycle tires are usually 
made of cotton. 

High-Pressure and Low-Pressure (or Balloon) Tires.—The 
superior performance of cord tires over canvas tires led to devel- 
opments in which the cross sec- 
tions of tires were considerably TREAD RUBBER 
increased, and with these larger Zz 
sections came the transition to z 
tires with lower inflations to sup- 
port a given load. These low- 
pressure (balloon) tires, with 
cushioning properties superior to 
the high-pressure tires, became 
standard equipment on automo- 
piles in the United States after 
1933. About 1947 U.S. manu- 
facturers began to furnish auto- 
mobiles equipped with extra low- ẹ 
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pressure tires and to advertise 
the easier riding quality of cars 
thus equipped. The table shows 
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FIG. 4.—STEP-DOWN SECTION OF 
BALLOON PASSENGER-CAR TIRE 


the dimensions and air pressures for these three types of tires for 
approximately the same load-carrying capacity, 900 lb. 

The designation of tire size indicates the type of tire. For ex- 
ample, all high-pressure tires are described by placing first the 
overall wheel diameter and second the tire height in inches, thus 
32 X 4 in.; in balloon sizes the tire width (sectional diameter) is 
placed first and rim diameter in inches second, thus 6 X 16 in. 

In order to impart to vehicles stability against side sway there 
has been a consistent trend toward increase in the width of the 
rims. Thus 6 X 16 in. tires are mounted on rims measuring 4 in. 


Size | Section- Max. | Inflation 


desig- fi tire 
Type) | Year | sation || am diam. | Presse 
(in.) (in.) 
High pressure] 1924 |32 X 4| c.4 32 50 
Low pressure | 1936 | 6.00X16| 6 28.4 28 
Extralow [1947 | 6.70X15| 6.7 28.0 24 
pressure |\1957 |7.S0X14] 7.5 27.2 22 


between flanges instead of 2.97 in., the width of the rims for high- 
pressure tires, which they superseded. All passenger-car tires are 
mounted on drop-centre rims. (See fig. 5.) 

All rims and tire dimensions and their designations are regulated 
in the U.S. by the Tire and Rim association, which co-operates 
with similar groups in other countries with a view to establishing 
international standards for tire and rim dimensions. 

Aircraft Tires—Modern high-speed airplanes, particularly 
jet fighters, operating from hard-surfaced runways, have takeoff 
and landing speeds in excess of 200 m.p.h. The stresses set up in 
the tires on landing and during braking are severe. Moreover, 
stowage space for the landing gear in the wings is very restricted. 
Tire designers have met these demands by building small tires 
of natural rubber tread and carcass stocks reinforced with nylon 
cords which operate at very high inflation pressures, in the range 
of 250 to 350 p.s.i. (pounds per square inch). As an example, a 
26 X 6.6 tire weighing only 29 Ib., inflated to 265 p.s.i. pressure, 
has a load-carrying capacity of 12,000 Ib. and can be used on 
aircraft with landing speeds up to 250 m.p.h. Under average 
service conditions, the tread on this tire affords ten takeoffs and 
landings. With the introduction, in 1958, of fabric-reinforced 
treads by B. F. Goodrich company tire designers, landing speeds 
up to 300 m.p.h. have been attained. 

Farm Tractor and Implement Tires.—Pneumatic tires have 
become standard equipment on agricultural vehicles, especially in 
the U.S. and Great Britain. Such tires offer two definite advan- 
tages over steel tires: (1) much lower rolling resistance over soft, 
uneven ground permitting haul- 
age of heavier loads with lower 
fuel costs; (2) ability to run di- 
rectly from the farms onto pub- 
lic roads without the fitting of 
special road bands as were re- 
quired with the steel tires for- 
merly in use. 

Off-the-Road Tires——Most 
spectacular in appearance are the 
large pneumatic tires fitted on 
the earth-moving machinery used 
in modern road building, airport y counti? or me a. y. cooonlcn co. 
and dam construction, The fig, 5.—PNEUMATIC TIRE ON WELL- 
larger ones stand up to 84 ft. high Base RIM 
and weigh about one ton apiece. They provide the necessary grip 
and mobility demanded by 500-h.p. scrapers that can scoop up 
40 tons of earth, sand and rock in a minute, transport this load 
at speeds to 30 m.p.h. and redistribute it at the desired location. 

Rigid Breaker Tires—Sometimes called restricted periphery 
tires, these (exemplified by the X-type made by the Michelin Co. 
of France and used to some extent on passenger and sports cars 
and on trucks and buses) are characterized by extremely flexible 
side walls but with a tread area as rigid as a steel hoop. These 
characteristics, quite different from those of ordinary tires, are 
obtained by altering both the number and distribution of the 
carcass plies and by altering the angle of the cords with relation 
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to the axis of the tire. Though textile materials can be used, the 
cords in X-type tires, especially those in the breaker strips, are 
usually of steel wire. 

In general, rigid breaker tires have excellent cornering power 
and excellent tread life in high-speed operation. At low speeds on 
uneven roads, these tires do not run so smoothly as conventional 
ones and they tend to be heavy in parking. -They show to best 
advantage on cars which have especially designed suspension and 
steering systems, 

Tubeless Tires.—A puncture-sealing tubeless tire, developed 
about 1947 and widely sold in the United States, combines a thin 
lining of butyl rubber as a barrier against diffusion of air into 
the tire casing with a layer of puncture-sealing material in the 
crown area, Multiple sealing ridges molded integrally with the 
bead are compressed against the 
rim flanges under inflation pres- 
sure to form an effective seal 
without the need for an inner 
tube. (See fig. 6.) 

Success in the use of tubeless 
tires led to their adoption as orig- 
inal equipment on the 1955 mod- 
els of U.S, automobiles, These 
original-equipment tires were not 
provided with a puncture-sealant 
layer. The advantages to motor- 
ists of the tubeless type over the 
inner-tube type of tires include 
lower unsprung weight on the 
wheel assembly, less variation in static and dynamic balance, the 
almost complete elimination of blowout hazards and increased 
mileage in service. Tubeless tires also find use on airplanes and 
in truck and bus service. 


TIRE CONSTRUCTION 


See Russer for materials used in the industry. 

Casings.—The assembly of pneumatic tires consists of a series 
of steps: the preparation of the cord material, either from viscose 
rayon (Tyrex) or nylon yarns by twisting (doubling) into cords 
and in some cases by weaving them into cord fabric; the applica- 
tion of a suitable adhesive treatment to the cords, usually an 
aqueous dispersion of resins and rubber; drying; and calender 
coating the cord fabric on both sides with a thin coat of rubber 
composition at the calender rolls. These rubberized strips are 
then cut into bias strips of suitable widths and brought to build- 
ing machines on which the casing is built up, and the wire rings 
(bead wires) which retain the finished tire upon the rim are en- 
closed within the edges of the casing. Various parts of rubber- 
ized fabric and rubber are added in the form of chafing strips, 
filler strips, rubber insulation plies and fabric breaker strips, and 
finally the tread and sjde-wall coverings are added with care to 
exclude trapped air or other inclusions between any of the plies. 
The early practice of building this structure over a core of ap- 
panache the finished shape of the tire was generally discon- 
Jnued, 

In the second half of the 20th century tires were built in the 
form of wide, flat endless bands which, before vulcanization, were 
subjected to a shaping process either by producing a vacuum out- 
Side the band in a forming box or by applying pressure against 
the inner surface of the band. The tires thus formed may be 
mounted on expansible rubber bags and placed in steel molds for 
vulcanization, 

For many years it was common practice to stack the molds con- 
taining the tires one above another on a hydraulic ram inside a 
Vertical cylindrical steam-pressure vessel. After the cover of 
the vessel was closed the ram was raised, forcing the halves of the 
molds tightly together around the tires, and heat was supplied by 
Steam outside the molds while the bags inside the tires were ex- 
panded with air, steam or hot water or combinations of them. 

Hot water or steam furnished heat from the inside in addition 
to that supplied by the steam surrounding the molds. In some fac- 
tories the tires and their enclosed bags were each placed and 
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cured in individual, steam-jacketed molds. In later practice the 
enclosed bags were eliminated entirely by the use of a curing press 
in which is provided a cylindrical diaphragm (bladder) of special 
rubber which is inflated by steam to conform the tire casing to 
the mold during the cure. 

This process of vulcanization under pressure results in the 
molding of the tire into its finished form, uniting all parts firmly, 
and produces within the rubber mass certain reactions between 
the rubber and the sulfur and other ingredients which have been 
previously incorporated in the rubber, resulting in a tough and 
durable product. 

Inner Tubes.—These are to hold the air inside the tire casings, 
The early practice of vulcanizing straight tubes on cylindrical 
mandrels and afterward splicing their ends together was aban- 
doned in favour of vulcanization in circular, steam-jacketed molds 
while the rubber is expanded by air or steam against the mold 
surface. All tubes are, of course, fitted with nonreturn valves, 

Metal valve stems, once universally used, were largely sup- 
planted by flexible rubber stems with metal inserts. Inner tubes 
are made 15% to 20% smaller in volume than the casings into 
which they fit. When inflated they expand to fill the inside of 
the casings. Most inner tubes are made of butyl rubber because 
it has unusual resistance to air diffusion. 


FUNCTION OF TIRES 


Cushioning.—When a tire strikes an obstacle protruding shyt 
the road surface, the road and the tire both experience shocks, 
shock impact to the road and shock reaction to the vehicle. In 
the case of steel-tired wheels or even with solid rubber-tired 
wheels, these shock reactions are severe at any ordinary speed 
because the vehicle tends to ride up over the rough spots in a 
road. But pneumatic tires, especially the low-pressure type, have 
a high degree of compliance, which is unique, and they cushion the 
ride by enveloping the road inequalities, permitting the high-speed 
travel common in the second half of the 20th century. 

Avoidance of Slipping.—Depending on the material and 
smoothness of road surfaces.and on weather conditions, the co- 
efficient of friction between tires and road may range widely— 
from 0.02 to 0.70. Nonskid designs are formed on treads during 
the vulcanization process when inflation inside the tires expands 
them against an engraved mold presenting the desired design in 
reverse. The designs most effective in preventing slipping and 
skidding on wet, hard surfaces are those that wipe the water from 
the highway under the tread, permitting the rubber to grip a 
nearly dry surface. On dirt roads traction and steadiness are en- 
hanced by deformation of the road material as it sinks into de- 
pressions in the tire tread. This condition is encountered with 
farm tractors that are used over plowed ground. Tires for such 
equipment and snow tires for automobiles are consequently made 
with sturdy, thick crossbars of rubber. 

Cornering Power, Cushioning and Durability.—Directive 
control of an automobile driven at the prevailing speeds can be 
achieved adequately by no other mechanism than the pneumatic 
tire. The “roadability” of the modern motor vehicle is depend- 
ent upon cornering power, the lateral force directed at each in- 
stant at right angles to the path of travel of the tire and vehicle, 
Steel-shod wheels, for example, slip and slide if maneuvered at 
relatively high speeds. 

Factors that contribute to the cornering power (sidewise push 
of the tire against the roadway) of tires are the camber of the 
wheels, the radial load, the speed, the inflation, rim width, tire 
size and cord angle. The cushioning properties and durability 
of tires are also of importance because of considerations of com- 
fort and cost. In the design and construction of tires the elements 
contributing to cornering power, cushioning and durability have 
to be reconciled by compromise because they are to a large de- 
gree antithetical, 

At one time the useful life of tires was limited by failure of the 
fabric in the carcass. After about 1930 the carcasses of tires 
usually outwore the tread even though the durability of treads 
had been greatly improved. The practice of retreading or of 
recapping tires, often advantageous, was of strategic importance 
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during the years of World War II. Truck tire carcasses of rayon 
or nylon cord proved remarkably durable and were able in some 
instances to wear out the original and two or more recapped treads 
in highway service. In recent years the use of nylon cord in re- 
placement tires for passenger cars has become widespread. The 
use of natural rubber for truck, bus and airplane tires is standard 
practice because of its low hysteresis; but smaller-size tires for 
passenger cars are mostly made of SBR (styrene-butadiene rub- 
ber), especially in the U.S. Adoption of the newer oil-furnace 
carbon blacks (grades HAF and ISAF) in tread compounding has 
greatly improved abrasion resistance, and some of the newer syn- 
thetic rubbers, notably cis-1,4-polybutadiene, promise further im- 
provements in tread durability. 

BrsriocrapHy.—H. C. Pearson, Pneumatic Tires (1922); P. Schid- 
rowitz and T. R. Dawson (eds.), History of the Rubber Industry 
(1953); L. J. Lambourn, “The Indispensable Pneumatic Tire: Past, 
Present and Future,” 13th Foundation Lecture, /.RJ. Trans., 34, 118 
(1958); A. W. Bull, “Tire Behavior in Steering,” J. Soc. Automot. 
Engrs., 45, 344 (1939); E. C. Woods, Pneumatic Tyre Design (1952). 

(W. H. P.; J. W. Sc.; H. L. Tr.; E. B. Nn.) 

TIREE, an island of the Inner Hebrides of Scotland, low, wind- 
swept, treeless but fertile, lies 2 mi. SW of the island of Coll, 
with the small island of Gunna between. Area 29.5 sq.mi. (76.4 
sq.km.), including Skerryvore Rock, 10 mi. (16 km.) SW, with 
a lighthouse built in 1840-44. Pop. (1961) 993. Tiree is about 
12 mi. (19 km.) from northeast to southwest by } to 7 mi. in 
breadth, the coast scalloped by sandy bays and inlets and a few 
caves, The solid rock is Lewisian gneiss with some granite and 
limestones or marble, Rock outcrops in the highest hill, Ben 
Hynish (460 ft. [140 m.]), in the extreme south, in a few other 
whalebacks reaching 30 to 60 ft. (9 to 18 m.), and in the low 
rocky hummocks of the north of the island. Most of Tiree is less 
than 20 ft. above mean sea level and is mantled in blown shell 
sand (machair) spread from the broad beaches by the strong winds. 
There are about 20 small freshwater lochs and a few streams. 
The better-drained parts of the machair give good pasture. Clydes- 
dale horses are bred, bulbs are grown, and green-spotted pink mar- 
ble is mined. The beaches and lakes attract migrating birds. 
Steamers from Oban call at Scarinish, and there is air service from 
Glasgow. See also HEBRIDES, THE. (A. T. A. L.) 

TIRESIAS, the blind Theban seer in Greek mythology. In 
the Odyssey he retains his prophetic gifts even in the underworld, 
where Odysseus is sent by Circe to consult him. At Thebes he 
played an active part in the tragic events concerning Laius and his 
son Oedipus (q.v.), and thus appears prophesying doom in Soph- 
ocles’ Oedipus Rex and Antigone. Later legend told that he lived 
for seven (or nine) generations, dying after the expedition of the 
Seven against Thebes, and that he had once been turned into a 
woman as a result of killing the female of two coupling snakes; 
on killing the male he regained his own sex. His blindness was 
variously explained. One theory was that it was a punishment for 
revealing the secrets of the gods, which he had learned from his 
mother, the nymph Chariclo, Alternatively he enraged Hera, who 
had claimed against Zeus that women had less pleasure in love 
than men, by telling her that love gave women ten times more 
pleasure than it gave men. Hera thereupon struck him blind, but 
Zeus gave him the gift of prophecy. A third explanation was that 
Tiresias was blinded by Athena because he had watched her un- 
dressing to bathe. In the 1st century A.D. Plutarch noted that 
Tiresias’ oracle at Orchomenos no longer functioned, and in the 
2nd century A.D. Pausanias saw the spot on which he had made 
divinations from the flight of birds. 

The figure of Tiresias recurs in European literature, both as 
prophet and as man-woman, as in Guillaume Apollinaire’s sur- 
realist play Les Mamelles de Tirésias (1918) and T. S. Eliot’s 
The Waste Land (1922). (H. W. Pa.) 


TÎRGOVIŞTE, .a town of south-central Rumania, lying on 
the Ialomita River where it leaves the Carpathian foothills, chief 
town of the Tirgoviste district in the Ploesti (g.v.) regiune (ad- 
ministrative and economic region). Pop. (1963 est.) 27,900. 
Tirgoviste is mentioned in documents of 1396, in the reign of 
Mircea the Old. In the 15th-17th centuries it was the chief town 
of Walachia. It is rich in historical ruins and architectural monu- 
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ments, including the ruins of the princely palace built in the 15th 
century; the metropolitan church, begun in 1515; St. Nicholas 
Andronesti Church (1527); Stelea Church (1545); and the 
Princely Church, built in the reign of Petru Cercel (1583-85). 
Tirgoviste is a manufacturing centre, producing petroleum 
equipment. It also has petroleum-processing and food plants. 


A 

TIRGU MURES, a town of central Rumania, chief town of 
the Mureş Autonomous Magyar Region. Pop, (1963 est.) 74,004, 
just over half Magyar (see also SzEKLERS). Tîrgu Mureş was first 
mentioned in the 14th century, in documents of King Louis the 
Great. After World War II it became an important industrial 
centre, with plants manufacturing precision instruments, equip- 
ment for food and textile industries, chemical fertilizers, furniture, 
leatherwork, food products, etc. Tirgu Mures is also an impor- 
tant cultural centre, with institutes of medicine and pharmaceutics, 
and dramatic arts (Hungarian language); the great Telekiana 
Library, founded in the 18th century, with particularly important 
manuscripts concerning Transylvanian history; and the State 
Magyar Theatre, Szekler State Ensemble, and a Rumanian 
theatre. 

A great fire in 1876 destroyed a large part of the city, which 
has since been rebuilt. Surviving historical monuments include 
the Reformed church, built in the 15th century in Gothic style, 
and the 17th-century Tirgul Fortress. Among modern buildings 
the Palace of Culture (1911-13), which houses the town museum, 
is outstanding, with remarkable stained-glass windows represent- 
ing scenes from the region’s history. 

TIRIDATES (Parthian Tyrpr), the name of several Parthian 
rulers. 

TIRIDATES I (c. 248-211 B.c.) was mentioned by the historian 
Arrian as the brother of Arsaces I, founder of the Parthian king- 
dom. Nothing is known of Tiridates, and the dates of his rule are 
uncertain. 

Tirwates II, a Parthian prince, revolted against Phraates IV 
and drove him into exile (32 B.c.) among the Scythians. In 31 B.C. 
Phraates returned and Tiridates fled to Syria with Phraates’ son 
as a hostage. The Roman emperor Augustus returned the son to 
Phraates but not Tiridates, although he did not aid him in his at- 
tempt to regain the Parthian throne. In the spring of 26 B.C. 
Tiridates invaded Mesopotamia, where he struck coins. The in- 
vasion was unsuccessful, however, and he took refuge with Au- 
gustus in Spain. His coins were struck again in Seleucia in March 
25 B.C., indicating that he may have returned to Mesopotamia, 
but by May, Phraates was minting coins in Seleucia. 

Trrwates III, grandson of Phraates IV, was taken to Rome as 
a hostage and was educated there. In a.D. 35 Tiberius sent him 
with a Roman army under L. Vitellius, governor of Syria, against 
Artabanus III, hoping to place Tiridates on the Parthian throne. 
The Romans entered Seleucia, and Tiridates was crowned king in 
A.D. 36. In the same year, however, Artabanus III returned to 
Mesopotamia and Tiridates fled to Syria, where he disappeared 
from history. See also ParTuta; Persian History: Parthian 
Empire. (R. N. F.) 

TIRMIDHI, AL- (Asu Isa MOHAMMED IBN Isa Al- 
Tirmiput) (died c. 892), Arab scholar and a leading Traditionist 
(see HaprrH), was born at Tirmidh on the Oxus. His al-Jami‘al- 
Sahih (“The Sound Collection,” published in Cairo, 1875) is one 
of the six canonical collections of Tradition. He included in it 
every Tradition that had ever been used to support a legal decision; 
and though it is shorter than the compilations of al-Bukhari and 
Muslim it has the virtue of avoiding repetition, and the author’s 
critical remarks on the links in the chains of transmission are of 
special interest. He also wrote Kitab al Shama’ il (published in 
Calcutta, 1846) on the character and life of Mohammed. 

TIROL (TyroL), a Bundesland (federal state) of Austria, con- 
sisting of North Tirol (Nordtirol) and East Tirol (Osttirol). Area 
4,883 sq.mi. (12,648 sq.km.). Tirol is wholly Alpine and in its 
widest sense includes the Trentino-Alto Adige region in Italy (area 
about 5,256 sq.mi. [13,613 sq.km.]), which was ceded to Italy after 
World War I. 

Physical Features.—Tirol’s backbone comprises the Central 
Alps from the Silvretta Gruppe in the west, Ötztaler Alpen and 


TIROL 


Stubaier Alpen in the centre, to 
Zillertaler Alpen and Hohe Tau- 
ern in the east. The Ortler 
(Ortles) group, to the southwest 
of the main range, reaches its 
summit (12,792 ft. [3,899 m.]) 
in the Ortlerspitze, near Bormio, 
Italy. The highest Tirolese peak 
in Austria is the Wildspitze (12,- 
382 ft. [3,774 m.]) in the Otzta- 
ler Alpen. These mountain 
groups are separated by lower 
stretches and passes of which the 
most important is the Brenner 
(4,501 ft. [1,372m.]), Thehigh- 
est parts are covered by glaciers 
below which are extensive Alpine 
meadows, while the steep slopes 
beneath are wooded. In the 
north, the Central Alps are 
fringed by shale mountains; be- 
cause these are much lower and 
their rocks weather into fairly 
good soils, much of their original 
wood cover has been cleared for 
pasture. Their terrain is ideal for 
skiing. Extensive in the north 
and south are the adjoining Lime- 
stone Alps, which in the south 
reach their greatest height in the 
glacier-covered Marmolada (10,- 
964 ft. [3,342 m.]). In East 
Tirol rise the Lienzer Dolomiten, 
At greater altitudes the Lime- 
stone Alps are rugged and barren, 
with only small areas of Alpine 
meadows; their lower slopes are 
wooded. 

Tirol has a varied climate. 
Low temperatures in the mountains and low winter temperatures 
in the lower valleys (because of air drainage and temperature in- 
version) contrast with high summer temperatures in valleys and 
basins which allow the cultivation of corn (maize), fruit, vines, and 
subtropical plants. Rainfall varies from more than 80 in, (2,000 
mm.) in the western and highest parts of the northern Limestone 
Alps and the Grossglockner Massif to less than 31 in. (790 mm.) in 
the Upper Inn Valley, Despite these contrasts the rainfall pattern 
with maxima in summer and minima in winter is consistent over 
the entire Tirol. See also ALPs. (K. A. S.) 

History.—In 15 s.c. the Raetians, who inhabited the country 
later known as Tirol, were defeated by Drusus and Tiberius, step- 
Sons of the Roman emperor Augustus, and Raetia (g.v.) became a 
Roman province, separated from Italy by a frontier which crossed 
the Isarco (Eisack) River at Chiusa (Klausen). Christianization 
began about A.D, 400, In the 6th century A.D., however, the Ger- 
manic Bavarians (see Bavarta) occupied what is now Austrian 
Tirol; and from there they pushed over the Brenner Pass into 
South Tirol (the 20th-century Italian province of Bolzano). 
Meanwhile the Trentino, that is, the country around Trento 
peels Ger. Trient), was occupied by another Germanic people, 
ne SAS (q.v.). The Lombards, however, did not submerge 
he ‘anguage or culture of their Italian subjects, so that the 

‘Tentino remained Italian-speaking, whereas the Bavarian-occu- 
Pied zone was germanized. 
Bavaria and Lombardy were absorbed into the Frankish Em- 
ue in the Sth century and later passed to the German kings who 
ceeded in part to that empire. In 1004 the Saxon emperor 
Henry II gave land in the Brenner area to the bishop of Trent, 
and in 1027 Conrad II enlarged this fief by the counties of Bozen 
and Vintschgau, bestowing the counties north of this line on the 
ishop of Brixen (Bressanone). It was at this time the emperor’s 
Policy to make the church the instrument of royal, as distinct 
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from princely, control; and these bishops held their lands directly 
from the emperor, not from the dukes of Bavaria, However, they 
delegated their secular rule, mainly to the counts of Tirol, who 
took their name from the castle of Tirol near Merano but who 
gradually extended their rule over the whole of Tirol. The lands 
ruled by the counts of Tirol were eventually inherited by Margaret 
(q.v.) of Carinthia, On the death of her son in 1363 Margaret 
made over Tirol to the Habsburg duke of Austria, Rudolf IV, and 
from that time until the breakup of the Austrian Empire at the end 
of World War I Tirol was a Habsburg possession. In the 16th 
century the doctrines of the Reformation made considerable 
progress in Tirol and were largely responsible for a formidable 
peasants’ revolt in 1525, But Protestantism was completely 
stamped out in the area in the second half of the century. In 1803 
Tirol (entirely German in speech with the exception of some sur- 
viving Ladin in the south) was enlarged by the addition of the 
Italian-speaking Trentino, which had remained until then an in- 
dependent prince-bishopric of the Holy Roman Empire, 

Tirol was a land of intense provincial pride, with a strong feel- 
ing for its own institutions and local government, its people think- 
ing of themselves as Tirolese rather than Austrian, Accordingly 
when in 1805 after the Treaty of Pressburg, Napoleon established 
French and Bavarian rule in the area, the people found it intoler- 
able. Bavaria meddled with matters that Vienna had wisely left 
to Tirol itself. Consequently in 1807 there was a rising under 
Andreas Hofer (q.v.) during which a number of defeats were in- 
flicted on the occupying troops. But after the Peace of Schén- 
brunn (1809) had given Tirol mainly to Bavaria (the Italian- 
speaking south went to Italy and Lienz [East Tirol] to Illyria, 
then French), the revolt was ruthlessly crushed. Hofer was shot 
in Mantua on Feb. 20, 1810, The Treaty of Paris (1814) reunited 
Tirol and restored it to Austria. Northern Tirol was well pleased, 
but the Italian-speaking Trentino became a focus of irredentist 
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claims against Austria, an irredentism which grew steadily stronger 
after the unification of Italy in 1870 until the outbreak of World 
War I in 1914. 

The South Tirol Question—From the beginning of World 
War I the Italian government negotiated both with Austria and 
with the Allies on a price for Italy’s cooperation. Austria was pre- 
pared to cede the Trentino, but would yield nothing further. Italy 
thereupon signed the secret Treaty of London (1915) with the 
Allies by which it was promised among other rewards the Brenner 
frontier. In 1919 the Treaty of St. Germain fixed the Italo- 
Austrian frontier on the Brenner and handed over to Italy not only 
the Trentino, but the whole of South Tirol (5,420 sq.mi.), called 
by Italians the province of Bolzano, where, according to the Aus- 
trian census of 1910, there were 215,796 German-speaking Tirolese 
against 16,510 Italians and 5,990 Ladins. (These last speak a 
Raeto-Romanic language similar to the Romansh of Switzerland, 
not an Italian dialect as claimed by Italians.) 

Italy was bound by no treaties for the protection of minorities, 
and, although its ministers declaimed in 1919 that Italy was under 
a moral obligation to apply the provisions of the minorities trea- 
ties, a disregard for the rights of a minority developed into an op- 
pressive tyranny with the advent of the Fascists to power in 1922. 
Efforts were made to stamp out the German language by educa- 
tional measures, by putting Italian-speaking officials in administra- 
tive posts and by settling Italians, largely from the overpopulated 
regions of southern Italy, in the towns. 

Oct. 21, 1939, Germany and Italy concluded an agreement 
under which the South Tirolese were to opt once and for all for 
transfer to Germany or for the retention of Italian citizenship. Of 
the 267,000 German-speaking Italian subjects in the provinces of 
Bolzano, Trento, Belluno, and Udine, 185,365 opted for Germany, 
including 166,500 (73%) in Bolzano, Since half the population 
were engaged in farming and most of these families had been set- 
tled on their farms for centuries the size of the vote for migration 
to Germany showed the strength of the hatred of Italian rule. 
About 70,000 actually left Tirol, mostly people from the towns. 

In 1945, after World War II, there was a strong feeling in Great 
Britain and in the United States as well as in Austria that an in- 
justice had been done in 1919. The history of the area suggested 
that a strategic frontier might have been found farther south of 
the Brenner, where the deep Salorno Gorge forms a natural barrier, 
and that a line might have been drawn along the Italian provincial 
boundary between the Trentino and Alto Adige; this line would 
also largely have coincided with the ethnic boundary. (See map.) 
The strongest point, however, in the Italian case for the retention 
of Alto Adige lay in the economic development of the province be- 
tween 1919 and 1939. By 1939 Alto Adige had become one of the 
chief sources of hydroelectric power for northern Italy. Other 
industries, particularly the chemical and aluminum, had also been 
developed in Bolzano. 

The Council of Foreign Ministers finally decided in 1946 that 
there would be no change in the Italo-Austrian frontier. But 
article 10 of the Italian peace treaty of 1947 bound Italy to make 
arrangements with Austria to guarantee free movement of passen- 
ger and freight traffic between North and East Tirol, and took 
formal note of the agreement made between Italy and Austria in 
Paris on Sept. 5, 1946. This agreement promised complete equal- 
ity of rights to the German-speaking inhabitants of Alto Adige 
and of the neighbouring bilingual townships of the Trentino and 
undertook to grant a measure of legislative and executive auton- 
omy to the population. 

By a decree of Feb. 2, 1948, the Italian government made it pos- 
sible for Tirolese who opted for Germany to return and recover 
their Italian nationality. By Sept. 30, 1952, 28,593 applications 
had been made of which 1,012 were refused on the ground of the 
applicants’ past associations with Naziism, The Italian constitu- 
tion of 1948 recognized Trentino-Alto Adige as one of the five 
special regions which should have a considerable measure of legis- 
lative and executive autonomy; but as the region included the 
Trentino as well as Alto Adige, there was an Italian majority in 
the region as a whole. 

Between 1951 and 1961 the total population of the mainly 
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German-speaking Bolzano-Bozen increased from 333,900 to 383,- 
497, while the population of Italian-speaking Trento rose only 
from 394,704 to 399,308. Italian immigration into Bolzano-Bozen 
explained this discrepancy. At the Italian general election in 
1963, the autonomist Siidtiroler Volkspartei maintained its three 
seats in the Italian Chamber of Deputies; and at the regional elec- 
tion to the Trentino-Alto Adige assembly in 1964, it gained 16 
seats out of 25 for Bolzano-Bozen, obtaining 134,172 votes (61.3% 
as compared with 63% in 1960). From 1961 there were acts of 
terrorism in Bolzano-Bozen. In July 1964, after an eight months’ 
trial in Milan, 46 South Tirolese received sentences (some as high 
as 25 years’ imprisonment) for sabotage and violence; 46 others 
were acquitted. 

See also TRENTINO-ALTO ADIGE. (M.M. C.) 

Population and Administration.—The Tirolese are essen- 
tially rural; about 70% live in towns of less than 5,000. The popu- 
lation of the Austrian Tirol (1961 census) was 462,899; of these 
about 38,000 lived in East Tirol. The average density was about 
95 per square mile (about 37 per square kilometre). Distribution 
was uneven, ranging from less than 13 per square mile in the moun- 
tain valleys to more than 259 in the Inn Valley. Most inhabitants 
are Roman Catholics and ethnically German. The principal towns 
are Innsbruck (q.v.; 100,695), Kufstein (11,215), Lienz (11,132), 
and Solbad Hall in Tirol (10,750). 

The population of South (Italian) Tirol or Alto Adige (coter- 
minous with Bolzano-Bozen Province) in 1961 was 383,497. 
German-speaking inhabitants outnumbered Italian-speaking by 2 
to 1 and there was a small minority (about 9,500) of Ladins. 

The Land government of the Austrian Tirol is chosen by and re- 
sponsible to the provincial diet (Landtag) which is elected for 
four years by popular vote, Its laws must be approved by the 
federal government. In the Bundesrat (federal upper house) 
Tirol has three votes. Administratively the Land is divided into 
nine districts (including the city of Innsbruck) ; Jungholz District 
is in the customs and currency area of the Federal Republic of 
Germany. 

The administration of South Tirol was put on a new footing 
in 1948 which gave Bolzano Province a small degree of autonomy 
(see History above). 

The Economy.—In the Austrian Tirol, agriculture uses about 
40% of the land, forestry 33%, and 27% is unproductive. Arable 
farming is confined mainly to the valleys. Chief crops are rye and 
barley at higher, and wheat and maize (corn) at lower altitudes. 
South Tirol is in addition important for viticulture, fruit growing, 
and seed potatoes. Livestock farming, however, is the principal 
activity. Hafling horses are bred, particularly in South Tirol. 

Mining (copper, salt, magnesite) in North Tirol is more impor- 
tant than in South Tirol. Because of the energy shortage in Italy, 
generation of hydroelectric power is high in South Tirol. The 
industries in North Tirol consist largely of small but highly spe- 
cialized enterprises, some of long tradition. They include copper 
smelting (Brixlegg), the production of cutlery, tools, and ice axes 
(Fulpmes), metal goods (Reutte), textiles (Innsbruck), and glass, 
synthetic stones, and costume jewelry (in the Inn Valley). More 
recent are chemical, pharmaceutical, and electrochemical indus- 
tries; electrical engineering; and the production of cable rail- 
ways and skis. The tourist trade is important to all of Tirol. 

Communications —The Arlbergpass (Arlberg Pass) is the chief 
crossing for road traffic westward; in winter cars can be ferried 
by rail through the Arlberg Tunnel. The main road eastward 
leaves the Inn Valley at Wörgl and proceeds via Strub Pass to 
Salzburg. Most north-going road traffic follows the Inn Valley. 
Southbound traffic uses both the Reschen Pass and the approach 
from East Tirol (via the Drau Valley), but the Brenner (q.v.) 
crossing (road and rail) is the heaviest traveled. All main railway 
lines are now electrified. Tourists are also served by cable rail- 
ways and numerous chair lifts and ski tows. (K. A. S.) 

Breriocraruy.—W. A. Baillie-Grohman and E, H. Compton, Tyrol 
(1908) ; J. Egger, Geschichte Tirols, 3 vol. (1872-80); M. Steinitzer, 
Das Land Tirol (1923); P. Herre, Die Südtiroler Frage (1927) ; E. 
Reut-Nicolussi, Tirol under the Axe of Italian Fascism, tr. by K. L. 
Montgomery (1930) ; C. Battisti, Popoli e lingue nell’ Alto Adige (1931), 
Opzioni, riopzioni e separatismo nell'Alto Adige (1954). (M.M. Ley 
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TIRPITZ, ALFRED VON (1849-1930), German admiral, 
was the chief builder of the German Navy in the 17 years pre- 
ceding World War I and a dominant personality of the emperor 
William II’s reign. He was born on March 19, 1849, at Küstrin, 
Brandenburg. He entered the Prussian Navy in 1865 and became 
an officer in 1869. In the 1880s he was the fleet’s outstanding 
torpedo specialist. After serving as chief of staff of the Navy 
High Command (Oberkommando der Marine) from 1892, he was 
sent in 1896 to command the Far Eastern cruiser division; it was 
he who selected Tsingtao as a future German naval base in China. 
On June 16, 1897, he was appointed secretary of state for the Im- 
perial Navy Department (Reichsmarineamt), his position for al- 
most 19 years. Ennobled in 1900, he attained the rank of admiral 
in 1903 and that of grand admiral in 1911. 

The association of the unflinching and single-minded Tirpitz 
with the gifted but erratic emperor William II (q.v.) was the 
fateful coincidence which determined the splendour and the fall 
of the Empire which Bismarck had created in 1871 (see GERMANY: 
History), The military prerogatives of the emperor under the 
Bismarckian constitution, combined with William II’s own naval 
ambition, had led in 1889 to the splitting up of the Admiralty into 
the Imperial Navy Department (for administration), the Navy 
High Command (for plans and operations), and the Navy Cabinet 
(Marine-Kabinett, for officer personnel—a counterpart of the 
Royal Prussian Military Cabinet). This arrangement immensely 
strengthened the emperor’s direct influence on navy matters. 

To transform a coast defense force into a high seas battle fleet 
in less than two decades was an achievement comparable to the 
creation of the Russian fleet by Peter the Great 200 years earlier. 
Tirpitz was a born leader and was sometimes overbearingly ruth- 
less. His qualities are beyond question: fervent patriotism, clever- 
ness, administrative ability in the technical domain and in the 
domain of organization, capacity for detailed work as well as for 
planning on a grandiose scale, inexhaustible energy, and indefati- 
gable industry. He could be aggressive and conciliatory, pressing 
and patient. In strength of character he surpassed all his associ- 
ates on the political scene. 

Naval Program and Policy.—Modern imperialism found its 
military expression in the “new navalism” of the 1890s, and Ger- 
many was no exception. Tirpitz brought Germany from the sixth 
place among sea powers to the place next to Great Britain. 

As chief of staff of the Navy High Command, Tirpitz had devel- 
oped the principles of offensive tactics under the influence of con- 
victions held by his mentor, Gen.-~Adm. Albrecht von Stosch, chief 
of the Admiralty from 1872 to 1883. His tactical memoranda ap- 
plied the offensive idea of land warfare to the navy, deriving the 
necessity of offensive action from the strategic defensive. 

The Navy Law of April 10, 1898, provided for an active navy 
of 1 flagship, 16 battleships, and 8 armoured coastal ships, and a 
cruiser force of 9 large and 26 small cruisers to be ready by 1904. 
Such a navy was regarded as strong enough for limited offensives 
in a war against France and Russia. The Navy Law of June 14, 
1900, set 1917 as the year of completion for an active navy of 
2 flagships, 36 battleships, 11 large cruisers, and 34 small cruisers. 
Supplementary laws of 1904, 1906, 1908, and 1912 were further 
steps in expansion. It was planned that by 1920 the fleet should 
comprise 1 flagship, 40. battleships, and 20 large and 40 small 
cruisers, the battle fleet consisting of three active battleship squad- 
rons, 

Seen in retrospect, the Navy Law of 1900 appears as Germany’s 
declaration of “cold war” against Great Britain.: Not content with 
assuring the safety of the German coast or of German overseas 
trade, Tirpitz was seeking to effect a change in the distribution of 
world power, although conceding a certain margin of naval superi- 
ority to Great Britain, German statesmen, however, did not grasp 
the Political significance and potentialities of naval power or re- 
alize that the building of the German Navy radically changed 
the Bismarckian concept of Germany’s position in the world. In- 
stead of supplementing the naval policy with a revision of Ger- 
Many’s system of alliances, they clung tenaciously to the Triple 
Alliance (with Austria-Hungary and Italy). 

Tirpitz favoured a pro-Russian orientation, believing that by 


coalition with other navies a certain new balance of power on the 
sea, comparable with the continental balance of power, could be 
established. German imperialism made its cardinal mistake in 
overestimating German strength, thus simultaneously provoking 
British enmity by naval competition and Russian hostility by an 
active Near East policy. The Germans bitterly resented Winston 
Churchill’s statement of Feb. 9; 1912, but the British stand in the 
naval competition could hardly have been defined more precisely: 
“The purposes of British naval power are essentially defensive... . 
The British Navy is to us a necessity, and from some points of 
view the German Navy is to them more in the nature of a luxury.” 

Tirpitz coined the phrase “danger zone” to describe the period 
through which Germany had to pass in its relationship to Great 
Britain during expansion of the navy. On the completion of the 
program, he argued, Germany would have a Risikoflotte; i.e., a 
navy of such strength that war against it would be a risk even for 
the strongest navy. Based on the assumption that French and 
Russian enmity against Great Britain could be regarded as perma- 
nent factors in international relations, the theory became invalid 
when Great Britain’s isolation was ended by the Anglo-Japanese 
Alliance and by the Entente Cordiale with France, Russia’s ally. 
Both slogans, “danger zone” and Risikoflotte, proved to be falla- 
cious; the “danger zone” became unending, since in the Anglo- 
German naval rivalry a static relationship of proportionate 
strength over a long period of time never was established. 

A master propagandist, Tirpitz wielded influence on the êm- 
peror William II through the naval attachés, his devoted aides. 
Through his press office, through the Nauticus Yearbook, and 
through the Navy League (Flottenverein, from 1898) he influ- 
enced the Reichstag and the public, creating a general sentiment 
which inhibited responsible German statesmen in their efforts to 
reach an Anglo-German accord. The German Colonial League 
and the Pan-German League served as propaganda auxiliaries. 

Pushing the construction of the battle fleet, Tirpitz before 1914 
was opposed to large-scale submarine and naval airship building, 
lest the navy became a “museum of experiments.” 

The British “Dreadnought” (1906) revolutionized naval archi- 
tecture and strategy and sharpened the Anglo-German conflict: 
the Germans immediately took up construction of the same type 
of giant ships. Between 1908 and 1912, a period of frantic but 
futile search for a mutually acceptable formula of armament limi- 
tation, Tirpitz exercised decisive influence on Anglo-German re- 
lations—an influence heightened by the emperor’s siding with 
Capt. Wilhelm Widenmann, the naval attaché in London, against 
the ambassador, Graf Paul Wolff-Metternich. 

Seldom has the combination of economic rivalry, unbridgeable 
political positions, an atmosphere of deep-seated mutual suspicion, 
misunderstandings, miscalculations, misinformation, and provoca- 
tive utterances on both sides led to more tragic consequences. 

World War Iand After.—World War I brought about Tirpitz’ 
deepest disappointment: the mighty weapon which he had forged 
was not employed. His repeated efforts to obtain command of the 
navy and exercise decisive influence on its use, either by the crea- 
tion of a Supreme Navy Command or by becoming himself com- 
mander of the High Seas naval forces, were rejected. While the 
Army was defeated in applying what he called “the recipe of vic- 
tory of dead Schlieffen,” Tirpitz was refused opportunity to try 
out his plan for victory on the high seas. To subjugate England 
he became an early advocate of unrestricted U-boat (submarine) 
warfare, which, after his resignation, brought the United States 
into the war, making Germany’s ultimate collapse inevitable. 
Snubbed by the government in the deliberations about U-boat war- 
fare, Tirpitz resigned the secretaryship of the Imperial Navy 
Department on March 15, 1916. 

In retirement Tirpitz identified himself with rightist movements. 
He was a founder member of the annexationist Fatherland Party 
(Deutsche Vaterlandspartei) in 1917, but this was dissolved in 
1918. From 1924 to 1928 he sat in the Reichstag as a representa- 
tive of the National People’s Party (Deutschnationale Volks- 
partei) ; and in 1925 he was instrumental in persuading the reluc- 
tant Hindenburg to stand for the presidency of the Republic. 

Tirpitz died at Ebenhausen, near Munich, on March 6, 1930. He 
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had published his Erinnerungen in 1919 (English translation My 
Memoirs, 1919) and Politische Dokumente in 1924-26. 
BrsriocrapHy.—U. von Hassell, Tirpitz: sein Leben und Wirken 
(1920); A. von Trotha, Grossadmiral von Tirpitz (1932); A. Scheibe, 
Tirpitz (1934); R. Stadelmann, Deutschland und Westeuropa (1948) ; 
W. Hubatsch, Die Ara Tirpitz (1955). (F. T. E.; X.) 

TIRSO DE MOLINA (pseudonym of GABRIEL TÉLLEZ) (C. 
1584-1648), one of the outstanding dramatists of the Spanish 
Golden Age, was born at Madrid. He studied at the University of 
Alcalá and in 1601 was professed in the Mercenarian Order of 
which, as its official historian, he wrote the Historia de la Merced, 
and in which he was a theologian of repute. Guided to drama by 
an inborn sense of the theatre, and inspired by the achievements 
of Lope de Vega, he built on Lope’s national foundations to Lope’s 
free-and-easy prescriptions, sometimes accentuating the religious 
and philosophical aspects that attracted his theological interest, 
sometimes drawing on his own topographical and historical knowl- 
edge, stored while traveling for his order through Spain, Portugal, 
and the West Indies, sometimes borrowing from the vast common 
stock of Spanish stage material and sometimes relying on his fan- 
tastic imagination. 

Three of his dramas appeared in his Los Cigarrales de Toledo 
(1621), a set of verses, tales, plays, and critical observations which, 
arranged after the Italian fashion in a picturesque framework, 
affect to provide a series of Summer recreations for a group of 
friends. Otherwise his extant output of about 80 dramas—a 
fragment of the whole—was published chiefly in five Partes be- 
tween 1627 and 1636. Of these the second part, containing several 
of his famous pieces, presents apparently insoluble problems of 
authenticity, and the authorship of certain other of his plays out- 
side this Parte has also been disputed. 

The most powerful dramas associated with his name are two 
tragedies: El Burlador de Sevilla and El Condenado por descon- 
fiado. The first, introducing the hero-villain, Don Juan (q.v.), 
himself derived ultimately from popular legends but recreated with 
Tirsian originality, rises to a majestic climax of nervous tension 
where the libertine is confronted with the statue-ghost of the man 
he has killed, and deliberately chooses to defy this emanation of his 
diseased conscience. El Condenado por desconfiado exteriorizes a 
startling theological paradox by opposing to the case of a notorious 
evildoer who has kept and developed the little faith he had, and 
is granted salvation by an act of divine grace, the example of a 
hitherto good-living hermit, eternally damned for allowing his one- 
time faith to shrivel. Among the psychological conflicts and 
contradictions involved in these master characters Tirso is at his 
best. At times he reaches Shakespearean standards of insight, 
tragic sublimity and irony. The same qualities are found in iso- 
lated scenes of his historical dramas, for instance in Antona Gar- 
cia, notable for its objective analysis of mob emotionalism; or in 
La Prudencia en la mujer, with its modern interpretation of an- 
cient regional strife; and in the violently realistic scenes of the 
biblical La Venganza de Tamar. 

On such occasions Tirso, even against the talented background 
of Spain’s Golden Age, stands out uniquely. When inspired, he had 
the rare gift of dramatizing personality, and his best characters 
are also memorable as individuals. He is more stark and daring 
than Lope, and less ingenious; more spiritually independent than 
Calderón, and less poetic. Where he approximates to the Golden 
Age norm his plays of types and manners, such as El Vergonzoso en 
palacio, are animated, varied in mood, and usually lyrical. But 
his style is erratic and can be trite. In pure comedy he excels in 
cloak-and-sword situations, and in, for example, Don Gil de las 
calzas verdes, he manipulates a complex, rapidly moving plot with 
exhilarating vitality. He is famous, in both tragedy and comedy, 
for his clowns, whose wit has a tonic air of spontaneity. Natural- 
ness in diction suited his dramatic purpose better than the orna- 
mental rhetoric which was then coming into vogue, and generally 
he avoided affectations, remaining in this respect nearer to Lope 
than to Calderón. He is not as consistently brilliant as some of 
his dramatic contemporaries, but at his greatest, even in comedy, 
the Spanish speciality, he can rival them, and in tragedy he towers 
above them all. 
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BrstrocraPHy.—Obras dramáticas completas, ed. by B. de los Rios, 
2 vol. (1946-52); E. W. Hesse, “Catálogo bibliográfico de Tirso de 
Molina,” Revista Estudios (1949-54); J. Casalduero, Contribución al 
estudio del tema de Don Juan en el teatro español, Smith College Studies 
in Modern Languages, vol. xix (1938); A, H. Bushee, Three Centuries 
of Tirso de Molina (1939) ; I. L. McClelland, Tirso de Molina: Studies 
in Dramatic Realism (1948). (I. L. McC.) 

TIRUCHCHIRAPPALLI (Tricunopory), a town of Ma- 
dras State, India, and the headquarters of the district of the same 
name, lies about 200 mi. (320 km.) SW of Madras, Pop. (1961) 
249.862. The centre of the town is dominated by a large rock, 273 
ft. (83 m.) high, surmounted by a 17th-century Dravidian temple. 
Tiruchchirappalli is a notable educational centre, with more than 
3,500 students in five colleges (two Roman Catholic, one Muslim, 
and the other two Hindu). Silk and mat weaving and cigar mak- 
ing are established industries. The town is an important railway 
junction (it was formerly the administrative centre of the South 
Indian Railway), and in the suburb of Golden Rock, 2 mi. to the 
southeast, is the workshop of the metre-gauge section of the South- 
ern Railway. 

Tiruchchirappalli was once the capital of the Chola (g.v.) dy- 
nasty. The town and the surrounding region were the scene of 
hard fighting between British and French forces during the Car- 
natic wars in the mid-18th century. 

TrRUCHCHIRAPPALLI Disrrict has an area of 5,514 sq.mi. (14,- 
281 sq.km.) and a population (1961) of 3,190,078. The district 
was enlarged in 1948 by the inclusion of the former princely state 
of Pudukkottai. The Cauvery (g.v.) River, the life-giving artery 
of Madras State, flows east through the centre of the district 
until it bifurcates at the western end of the island of Srirangam 
(q.v.), 9 mi. (14 km.) from Tiruchchirappalli, where the upper 
anaicut or dam is situated. The northern branch of the Cauvery 
is the Coleroon (Kolidam), the artificial canal constructed as 
a distributary some time during the 2nd century A.D. About 250,- 
000 ac. (100,000 ha.) in the district are irrigated, 150,000 ac. 
(60,000 ha.) by means of perennial canals from the Cauvery, the 
main crops being rice and millets. The cultivation of cashew nut 
is spreading fast in the drier tracts. 

Gypsum found in the Cretaceous rocks of the district forms the 
basis of the cement industry located in different parts of southern 
India; there is a cement factory at Dalmiapuram in the district. 
Estimated reserves of gypsum are about 15,000,000 tons. Con- 
siderable resources in phosphorus (about 2,000,000 tons) in the 
form of nodules are also known to: exist. Magnetites occur in 
Malampatti and Shankarai and there is historical evidence that 
a smelting industry once existed in the district. A new sugar 
factory was under construction at Pettavaithalai, 15 mi. (24 km.) 
from Tiruchchirappalli, in the mid-1960s. (G. Kn.) 

TIRUNELVELI (Tivnevetry), a town and district of 
Madras, India. The town, 444 mi. SW of Madras by rail, stands 
on the left bank of the Tambraparni River opposite Palamcottah 
(qg.v.), with which it forms a twin town, and is headquarters of 
the district. Pop. (1961) 87,988. Its early history is obscure; 
about 1660 it was rebuilt by Vishwanathan, the founder of the 
Nayak Dynasty. The most noteworthy building is a beautifully 
sculptured temple of Shiva. The M.D.T. Hindu College is af- 
filiated to Madras University. 

TIRUNELVELI District (area 4,419 sq.mi.; pop. [1961] 2,730,- 
279), is an important area for Christian missionary activities. 
The Jesuits began their work there in 1542, their first missionary 
being St. Francis Xavier (q.v.). The activities of the Roman 
Catholic Church date from 1532 when Michael Vaz (later Arch- 
bishop of Goa) with a Portuguese force assisted the local fisher- 
men in the coastal regions against the Muslims, and subsequently 
baptized almost the entire caste of about 20,000 fishermen. Prot- 
estant missions began their work much later, with Christian Frie- 
drich Schwartz in 1780, and in 1797 the Society for the Propagation 
of the Gospel and the Church Missionary Society started their 
movement toward proselytizing the Shannans (toddy tappers). 
Tirunelveli town became the seat of an Anglican diocese, which 
passed to the Church of South India on its formation in 1947. 

The Tambraparni River, harnessed since early times, irrigates 
the southern parts which produce rice. Tirunelveli, literally 
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translated, means “the place where the sacred rice grows.” Wher- 
ever the soils are black (chernozem), cotton cultivation is prac- 
tised, which has resulted in the growth and development of cot- 
ton ginning and spinning in the district. The population is mainly 
dependent upon the industries connected with the palmyra palm, 
the most important crop; and until the introduction of prohibition 
in 1948, toddy tapping and fermentation were important occupa- 
tions. Toddy tapping is now permitted only for consumption be- 
fore fermentation as fresh juice, or for conversion into jaggery 
(sugar), The district is well known for the manufacture of mats 
from reeds and palmyra leaves. 

About 20 mi. from Tirunelveli is a historic site at Adicha- 
nallur, where dolmens of a prehistoric age were discovered, 
linking the Dravidian civilization of the south with the Indus 
civilization (g.v.). Kolkai and Kayal near the mouth of the Tam- 
braparni were the chief ports and capitals of the Pandya Kingdom. 

(G. Kn.) 

TIRUPATHI, a town of Chittoor District, Andhra Pradesh, 
India, lies about 67 mi. (108 km.) NW of Madras in a valley of 
the Eastern Ghats. Pop. (1961) 35,845. It contains several im- 
portant temples, and is noted for its brasswork and woodcarving. 
About 6 mi. (10 km.) NW of Tirupathi, at an altitude of 2,500 ft. 
(762 m.), is the sacred hill of Tirumala, also known as Upper 
Tirupathi. The hill was considered so holy that before 1870 non- 
Hindus were not permitted to ascend it. At the summit of the 
hill is a temple dedicated to the cult of Vishnu under the form of 
Venkateshwara. The temple, which is of great antiquity, is now 
the centre of the Sri Venkateshwara University. Every year 
Tirumala attracts many thousands of pilgrims. (F.R. A.) 

TIRUPPUR, a town in Coimbatore District, Madras, India, 
lies on the Noyil River, 28 mi. (45 km.) E of Coimbatore and 276 
mi. (444 km.) SW of Madras. Pop. (1961) 79,773. Tiruppur is 
a town of intense commercial activity. The prevalence of black 
cotton soil in the area facilitates extensive cotton cultivation and 
has made the town an important centre for cotton ginning, the 
ginned cotton being sent to Coimbatore for spinning and weaving. 

(G. Kn.) 

TIRYNS (modern Tirrs), a prehistoric city in the Argolis, 
Greece, situated on a ridge in the plain between Nauplia (mod- 
ern Navplion) and Mycenae (q.v.). Tiryns is called “walled 
Tiryns” by Homer, in obvious allusion to the splendid walls of the 
citadel, traditionally supposed to have been built for the legendary 
king Proetus by the Cyclopes; this type of masonry, with enormous 
stones, roughly cut but fitted together without mortar, clamps, or 
dowels, thus came to be called Cyclopean. Other legendary figures 
associated with Tiryns were Eurystheus, Heracles, and Diomedes. 

The curtain walls have always been visible and were noted in 
the 2nd century a.D. by Pausanias, who was shown the “palace of 
Proetus” and the “rooms of Proetus’ daughters.” Heinrich Schlie- 
mann and Wilhelm Dörpfeld, who excavated this palace in 1879 
and 1884, stressed the resemblance of its throne room to the so- 
called megaron of Odysseus described by Homer. The word mega- 
ron has since become the universally accepted archaeological term 
for this type of oblong, draftless hall, entered through a porch at 
one of the narrow sides and frequently furnished with a central 
hearth. The palace site, however, was occupied from the begin- 
ning of the Early Helladic period, as the Early Bronze Age is 
termed in these parts, and underlying the later megaron the Ger- 
man excavators discovered a remarkable and indeed unique build- 
ing of the Early Helladic period in the form of a round tower 91 
ft, (28 m.) across, with walls of mud brick and wood on stone 
foundations, somewhat resembling in plan the Celtic “aisled 
towers” of a much later date. Unfortunately the Germans could 
not have uncovered more than a small section of the circumference 
without destroying the megaron. 

Probably early in the 2nd millennium B.c. the so-called Middle 
Helladic culture was introduced by a people who used gray wheel- 
made pottery (termed Gray Minyan Ware) and who probably 
Spoke an early form of the Greek language. There is no sign at 
Tiryns of the fires and destructions that put an end to various 
Early Helladic sites near Corinth; so the Early Helladic inhabi- 
tants may have fraternized with the newcomers, and the settlement 
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developed peacefully into a centre of the Mycenaean or Late Hella- 
dic culture, influenced by that of Minoan Crete. 

In the 17th century B.C., probably the first fortified curtain wall 
was erected on the southern part of the acropolis, with a strong 
gateway opening directly on to the outer courtyard of an earlier 
palace; of this, however, no clear idea can be formed. After 1400 
B.C., when the empire of Mycenae reached its zenith, the fortified 
area at Tiryns was more than doubled. The entrance now led 
through a double gateway at the top of a long ramp, whence the 
road swung westward through the line of the old gateway. A much 
clearer impression can be formed of the fortress as it existed after 
the third reconstruction (dated c. 1350 by Georg Karo and 1300 by 
Kurt Müller). The entrance from the ramp then opened into a 
narrow court, flanked on the east by the famous vaulted galleries, 
and turned first westward through a trapezoidal court. It then 
turned northward through a decorative (but from a military point 
of view useless) monumental entrance into a court—with a colon- 
nade on three sides and containing an altar—that gave direct ac- 
cess to the domestic quarter of the palace. The megaron, which 
was entered through a porch with two wooden columns, contained 
not only the throne but also a central area enclosed by four wooden 
columns; these, supposed by some scholars to have supported a 
clerestory, more probably carried the transverse cross beams of the 
ceiling. The cement floor was adorned with fresco panels of octo- 
pods alternating with dolphins. From the vestibule a small door- 
way led into a bathroom, the floor of which consisted largely of a 
single limestone slab draining into the main sewer. A roundabout 
passage behind and east of the megaron led to an inner peristyle 
court which gave access to two smaller megara. These were origi- 
nally interpreted as the women’s quarters, but K. Miiller has 
argued that they were simply the remains of an older palace 
incorporated in the latest construction. 

Remnants of wall frescoes were abundant, though it was often 
difficult to assign them to individual rooms or even to distinguish 
earlier from later frescoes. The most lively fragments illustrated 
a splendid boar hunt. A bullfight scene and a miniature shield 
fresco aped Minoan examples in the palace of Minos at Knossos, 
Other fragments illustrated a procession of women bearing gifts 
(similar to an earlier example from Thebes), an assault on a palace, 
stags, sphinxes, and a spiral and papyrus design resembling that of 
the carved ceiling at Orchomenos. In 1962 N. Verdelis discovered 
two covered passages leading down from the west wall of the lower 
acropolis and giving concealed access to springs outside the walls. 
These were deliberately filled in in Hellenistic times, but the block- 
ing material contained Late Helladic IIIB and IIIC pottery, show- 
ing that the acropolis had been reoccupied after the destruction it 
suffered in the 13th century. Some of the cover stones had Greek 
inscriptions in the boustrophedon technique (alternately left to 
right and right to left) dated about 600 B.C. 

The remains of a rectangular building erected later over the 
ruins of the megaron were interpreted by the Germans as the re- 
mains of an early Doric temple, but the character of the structure, 
and the fact that it employed the same floor level, support C. 
Blegen’s theory identifying these remains as those of a Mycenaean 
house erected soon after the dg naf the palace. Neverthe- 
less, the discovery of certaiprAchit tical 


early Doric temple must/Maye egiie pote e in the vicinity. 
With this exception thg ce site was not tedycupied, though a 
Geometric cemetery effąyated n (some3o: the tombs over- 


lying Mycenaean hous iv roves that a settlement still existed on 
the plain. The cemetery soui nd né@tthwest of the site 
produced 41 graves ran ing, frog, Frageeng! ric to Late Geo- 
metric times; there werd Bi Wi stone cists, and 2 
simple inhumations, but no yn. A ruined beehive 
tomb exists on the slopes of Me neighbouring mountain Ayios 
Tlias. 

The archaic and classical settlement must have been small and 
dominated by Dorian Argos. In 479 s.c. Tiryns and Mycenae 
sent a joint force of 400 to fight against the Persians at Plataea, a 
last gallant gesture, for c. 468 the spiteful Argos, which had re- 
mained neutral, destroyed both cities. The Tirynthians established 
themselves at Halieis (near modern Porto-Kheli), near the south- 
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ern tip of the Argolic peninsula; this settlement was probably 
abandoned in the late 4th century B.C. See also AEGEAN CIVILI- 
ZATION. 

BrsrrocrapHy.—Pausanias, ii, 25, 6-8; H. Schliemann, Tiryns (1886) ; 
A. Frickenhaus et al., Tiryns, 4 vol. (1912-38) ; G. Karo, Führer durch 
Tiryns, 2nd ed. (1934) ; H. T. Bossert, The Art of Ancient Crete, Eng. 
trans. (for pictures; 1937). See also H. L. Lorimer, Homer and the 
Monuments (1950) ; J. L. Myres, Who Were the Greeks? (1930) ; M. P. 
Nilsson, Homer and Mycenae (1933); A. J. B. Wace, Mycenae: an 
Archaeological History and Guide (1949); T. B. L. Webster, From 
Mycenae to Homer (1958); Lord William Taylour, The Mycenaeaus 
(1964). (R. W. Hv.) 

TISCHBEIN, a Hessian family of artists, Throughout three 
generations more than 20 members of the family embraced artistic 
careers of one sort or another, though their greatest successes were 
achieved as portrait painters. 

Jowann HetricH TiscHpem the Elder (1722-89), who 
studied with Charles Andrew Vanloo and in Venice with G. B. 
Piazzetta, was active after 1752 as court painter in Kassel, Ger. 
In addition to painting portraits of members of the court, Tisch- 
bein created mythological canvases and conversation pieces. Best 
known is his “Gallery of Beauties,” a series of portraits of ladies of 
the court, at the palace of Wilhelmstal, near Kassel. 

JOHANN VALENTIN TISCHBEIN (1715-68) and Anton TISCH- 
BEIN (1730-1804) were portrait painters of lesser importance who 
worked at some of the smaller courts of the old German Empire. 

JOHANN FRIEDRICH AUGUST TISCHBEIN (1750-1812), the rep- 
resentative painter of the second generation of his family, studied 
with his father, Johann Valentin, and later in Paris and Italy. The 
artist’s duties as court painter to the prince of Waldeck were light 
and allowed him to spend considerable time in Holland. His ex- 
perience with social life in Holland gradually induced him to turn 
away from court life and devote his talents to painting wealthy 
burghers in the grand style of English society painters. Many of 
these portraits may be seen in German and Dutch museums. 

Jowann Herrich WILHELM TiscHBEIN (1751-1829), a 
nephew and a pupil of Johann Heinrich and a cousin of Friedrich 
August, began his career by painting portraits at the Prussian court 
in Berlin, In 1779 he went to Italy and in 1789 succeeded in being 
appointed director of the art academy in Naples. Forced to leave 
in 1799 because of war, the painter retired to north Germany. 
Tischbein’s most famous picture is that of “Goethe in the Cam- 
pagna,” painted in 1787 at the time the two men traveled from 
Rome to Naples. While Goethe had induced the artist to turn his 
interest toward the Classical movement, Tischbein later became 
interested in the ideas of German Romanticism. (Hs. H.) 

TISCHENDORF, (LOBEGOTT FRIEDRICH) KON- 
STANTIN VON (1815-1874), German biblical critic who made 
extensive and invaluable contributions to biblical textual criticism, 
that branch of biblical studies which seeks to establish, as nearly 
as possible, the original writings of which all extant manuscripts 
are copies. Although he added much to textual studies by his 
constant search for new manuscript materials and by his pains- 
taking scholarship in utilizing them, he is remembered primarily 
for his discovery of the important Codex Sinaiticus of the Bible 
(symbol N). » 

Tischendorf was born on Jan. 18, 1815, at Legenfeld, near Leip- 
zig. While a student at the University of Leipzig, he began his 
work on the recensions of the New Testament text, a task that 
he was to pursue for the rest of his life. He traveled in Europe, 
studying and collating the manuscripts available. In 1844 he 
went to the Middle East, and while working in the library of the 
Monastery of St. Catherine in the Sinai Peninsula he discovered, 
among some old parchments, leaves in Greek of what he was cer- 
tain were among the oldest biblical manuscripts that he had ever 
seen. He was permitted to take 43 of these leaves back with him 
to Leipzig, and in 1846 published a facsimile edition, taking care 
to keep secret the place where he had obtained them. In 1853 he 
made a second journey to Sinai with the hope of recovering the 
other leaves he had seen on his first trip. This time, however, 
he found no trace of them. He made still a third trip, with the 
support of the Russian government, in 1859. Just as he was 
about to give up all hope of finding the manuscripts, the steward 
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of the monastery showed Tischendorf the manuscripts he was look- 
ing for, and others besides. After intricate negotiations, and for 
a sum that has been estimated at about $7,000, Tischendorf pro- 
cured for the tsar Alexander II what is now known as Codex 
Sinaiticus. In 1933 the codex was purchased from the Soviet 
government by the British Museum for £100,000 (about $500,- 
000), of which half was supplied by the British government, half 
by public subscription; the codex’s British Museum pressmark 
is “B, Mus. Addit. MS. 43725.” It is highly improbable that 
Tischendorf smuggled these manuscripts out of the monastery as 
some have claimed. They date probably from the latter half 
of the 4th century, were probably written in Egypt, and include 
the entire New Testament plus the Epistle of Barnabas and part 
of the Shepherd of Hermas. 

In numerous writings, Tischendorf presented the results of his 
work. His eighth edition of the Greek New Testament is con- 
sidered to be of most value to contemporary textual critics. He 
continued his work on biblical manuscripts until shortly before 
his death at Leipzig, Dec, 7, 1874. 

BrprrocrapHy.—sSee the article on Tischendorf by Carl Bertheau in 
The New Schaff-Herzog Encyclopedia of Religious Knowledge (1950) ; 
also Caspar Gregory, Canon and Text of the New Testament (1907) ; 
Jack Finegan, Light From the Ancient Past, 2nd ed. (1959); and 
Codex Sinaiticus: the Ancient Biblical Manuscript Now in the British 
Museum: Tischendorf’s Story and Argument Related by Himself, 8th 
ed. (1934). (W. M. Mo.) 

TISELIUS, ARNE WILHELM KAURIN (1902- di 
Swedish chemist, was awarded the 1948 Nobel Prize for Chemistry 
for his researches on electrophoresis (g.v.) and adsorption analysis, 
especially for his discoveries concerning the complex nature of the 
serum proteins. Born in Stockholm on Aug. 10, 1902, he received 
his early schooling at Géteborg and then studied chemistry at the 
University of Uppsala, where he obtained his doctorate in 1930. 
He was assistant to T. Svedberg in the Institute of Physical Chem- 
istry at Uppsala (1925-32) and lecturer in chemistry (1930-38). 
In 1934-35 he worked at the Institute for Advanced Studies at 
Princeton University, and on his return to Uppsala in 1937 a pro- 
fessorship of biochemistry was created for him and a new institute 
was built to house his department. He was chairman of the Swed- 
ish State Council for Research in Natural Science from 1946 to 
1950 and became vice-president of the Nobel Foundation in 1947. 

(W. J. Be.) 

TISO, JOSEF (1887-1947), Slovak priest and statesman, 
president of Slovakia during World War II, was born at Velká 
Bytéa, on Oct. 13, 1887, when his country was a part of Hungary. 
After World War I he became a prominent member of Andrej 
Hlinka’s Slovak People’s Party, which was strongly clerical and 
autonomist, In January 1927, after a détente between Prague 
and the Slovaks, Tiso was one of the two members of his party 
who joined the Czechoslovak government; but in October 1929, 
after the trial and conviction of its deputy Bela Tuka as an agent 
of Hungary, the Slovak People’s Party lost five seats in a general 
election and withdrew from the cabinet. 

On Hlinka’s death in August 1938, Tiso succeeded him as chair- 
man of the Slovak People’s Party. On Oct. 6 he became premier 
of an autonomous Slovakia within the new federal Czecho- 
Slovakia. In March 1939 Slovakia became nominally independent, 
but more specifically under German protection: on Oct. 26, 1939, 
Tiso was elected to be its first president. His prime minister was 
Tuka, an admirer of Hitler’s Germany. Though Tiso was more 
clerical and less Nazi, he was able to make the most of Hitler's 
protection and to retain a small degree of freedom of action. 
His shaken régime was destroyed when the Soviet and Czecho- 
slovak armies arrived in Bratislava in April 1945. Tiso was ex- 
ecuted as a traitor to Czechoslovakia on April 18, 1947, though 
much Slovak opinion resented his sentence. (E. Wi.) 

TISSAPHERNES (Old Persian CHITHRAFARNA) (d. 395 
B.C.), a Persian satrap (governor) who played a leading part in 
Persia’s struggle to reconquer the Ionian Greek cities of Asia 
Minor, When in 413 s.c, Darius II determined to recover these 
cities from Athens, Tissaphernes, then satrap of Lydia and Caria, 
formed an alliance with Sparta. By 412 B.c. most of Ionia had 
been regained. Tissaphernes, however, fearing that a complete 
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victory for Sparta would endanger Persian interests, gave only 
limited assistance to his ally. By perfidious diplomacy he tried 
to keep the balance between Athens and Sparta, hoping that they 
would destroy each other. Therefore, when in 407 B.c. Darius 
decided to give full support to Sparta, Tissaphernes was superseded 
as commander in chief in Asia Minor and as satrap of Lydia by 
Cyrus (g.v.) the Younger and was limited to the satrapy of Caria. 
On the accession of Artaxerxes II Tissaphernes denounced Cyrus 
for plotting the king’s murder. Cyrus, however, was pardoned and, 
returning to Asia Minor, began preparations for revolt. He used 
a quarrel with Tissaphernes over control of the Ionian cities as a 
pretext for gathering an army, but Tissaphernes guessed his true 
motive and warned the king. Tissaphernes distinguished himself 
at the Battle of Cunaxa (401 B.c.), when Cyrus was killed, and 
afterward treacherously seized the leaders of Cyrus’ Greek merce- 
naries. Reinstated as satrap of Caria and Lydia, he attacked the 
Ionian cities, control of which had been lost during Cyrus’ revolt. 
This led to war with Sparta in 400 B.c. In 395 B.C. Tissaphernes’ 
defeat by Agesilaus gave Parysatis, who hated him as the chief 
cause of the death of her favourite son, Cyrus, the opportunity to 
encompass his downfall. Although it was to Tissaphernes that 
Artaxerxes owed both life and throne, he yielded to her representa- 
tions and the satrap was put to death at Celaenae (395 B.c.). 
X (J. M. M.-R.) 
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TISSERAND, FRANCOIS FELIX (1845-1896), French 
astronomer best remembered for his theoretical researches and 
for his excellent textbooks, especially his Traité de mécanique 
céleste (four volumes, 1889-96), was born at Nuits-Saint-Georges, 
Céte-d’Or, on Jan. 13, 1845. Having studied science at the Ecole 
Normale Supérieure in Paris, he was appointed assistant at the 
Paris Observatory under U. J. J. Leverrier in 1866. He went to 
direct the observatory at Toulouse in 1873, but five years later 
returned to Paris to succeed Leverrier in the Académie des Sci- 
ences, subsequently entering the Bureau des Longitudes. In 1892 
he became director of the Paris Observatory on the death of Adm. 
A. E. B. Mouchez, and died in Paris on Oct. 20, 1896. 

Tisserand went to Malacca to observe the total solar eclipse of 
August 1868, and made expeditions to observe the transits of Venus 
of 1874 and 1882, the first to Japan, the second to Martinique. 
On becoming director of the Paris Observatory he took over the 
task of completing the reobservation of the Lalande catalogs and 
the organization of the work on the great international photo- 
graphic catalog known as the Carte du Ciel, besides continuing 
his Traité de mécanique céleste. This latter work may be com- 
pared, as a comprehensive compilation, with a similar study by 
P. S. Laplace nearly a century earlier, and it is still read with 
profit by students of this branch of astronomy. Tisserand also 
founded the astronomical journal Bulletin astronomique (1884), 
which contains his work on the theory of the capture of periodic 
comets, (J. Jn) 

TISSUE: see Histotocy. 

TISSUE CULTURE, or more precisely cell and organ cul- 
ture, is a method of research by which the cells, organs, or other 
Parts of higher animals and plants are removed from the body 
and grown in the laboratory as separate units, under controlled 
Conditions that sufficiently mirror the essential features of their 
ody environments as to permit relatively normal growth and 
function. The method is predicated on the assumption that cells 
and organs are potentially autonomous units, that the body is 
an integrated society of these units, and that important informa- 
tion on bodily function can be gained by taking these individuals 
Out, studying them in isolation, and reassociating them either in 
natural” or unnatural ways. 


CONCEPTS AND DEFINITIONS 


„ M. J. Schleiden (1838), who with T. Schwann, set forth the 

Cell theory” of the nature of living organisms, employed a graphic 
and useful comparison. The body—any body—is like a swarm of 

ees. A swarm is made up of thousands of individuals of several 
different kinds: queens, workers, drones. The workers have a 
variety of special functions. No individual bee can perform all of 
these essential functions, nor can any bee live for very long ex- 
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cept as part of a swarm. No individual, not even a particular 
queen, is essential to the life of the swarm. Any individual can 
leave the swarm and persist for a time in isolation, or can be 
transplanted into a new swarm. The swarm, however, is the only 
complete, totipotent unit capable of all the functions of growth, 
nourishment, movement, and reproduction without relation to 
other comparable units. 

In the same way cells have different functions and are capable 
of a limited degree of autonomy when removed from their asso- 
ciation with other cells. 

The cells in a complex body exist in an environment some fea- 
tures of which are essential, some of no importance whatever, 
and some depressant, injurious, or even lethal. It is the function 
of cell culture to arrive at a simplified, yet quasi-optimal, set of 
surroundings for maintaining cells outside their normal environ- 
ment, and then to make use of the isolated cells for a variety of 
purposes. 

Cell.—A cell in its most characteristic form is the least com- 
mon denominator of life. It consists of a nucleus, which carries 
the essential reproductive and “administrative” materials and thus 
directs all physiological functions; an accompanying mass of 
cytoplasm, which carries out these functions; and a supporting or 
retaining enclosure, wall, or skeleton. Unless it has all these con- 
stituents in the proper association, the cell cannot continue to live 
long. 

Tissue.—A tissue is a group of cells alike in form and function. 
Skin, muscle, bone, and wood are tissues. 

Organ.—An organ is a group of cells and tissues that perform 
a distinct and characteristic function. A bone, consisting of ossi- 
fied cells, marrow cells, vascular elements, and nerves, is an organ 
of support and of blood-cell synthesis. A stamen of a flower is a 
complex organ of reproduction. 

Clone.—A clone is a group of individuals—whether cells or 
organisms—all of which are derived by direct division from a 
single individual and which therefore, at least in theory, have 
identical genetic constitutions. A patch of strawberries derived 
by rooting öf runners from a single plant is a clone. Every in- 
dividual plant or animal derived from a single fertilized egg is like- 
wise a clone of millions of cells of identical constitution unless 
some accident or somatic mutation has intervened during its de- 
velopment to disturb this essential identity. In this article the 
word “clone” is limited to the descendants, in homogeneous cul- 
ture, of a single isolated cell, in contradistinction to a nonclonal 
colony, derived by propagation of a multicellular, and hence not 
demonstrably homogeneous, mass. 


HISTORY 


Origin.—The idea of cell autonomy was expressed in 1838 
merely as a philosophical generalization, not a program of re- 
search. Although F. D. von Recklinghausen in 1866 and J. 
Arnold in 1885 carried out experiments that demonstrated the 
feasibility of such studies, these were not part of a planned, con- 
certed program. Gottlieb Haberlandt, a German botanist, set 
forth in 1902 a clear statement of the value of research on the 
behaviour of cells grown outside the body; he devoted the next 20 
years of his life to a largely unsuccessful attempt to cultivate plant 
cells under the conditions that he had envisaged. Ross Harrison, 
an American zoologist who was studying in Germany at the time 
of Haberlandt’s first papers, was more fortunate in his choice of 
materials and methods. In 1907 he succeeded, by growing nerve 


BY COURTESY OF RONOR B. FELL 
CHICK BONE (TIBIA) GROWN IN CULTURE 


24 


cells from a tadpole in a drop of clotted lymph, in settling a then 
current dispute on the origin of nerve fibres. 

Harrison and Haberlandt are rightly considered the “fathers” of 
the discipline. The term “tissue culture” was introduced in 1910 
by M. T. Burrows, one of Harrison’s students; although it is, 
strictly speaking, a misnomer since no “tissue” has ever been 
grown, the term is too firmly established to be eradicated, 

Refinements.—Harrison’s method depended on the use of such 
natural substrata as came easily to hand, in the form of lymph 
and serum. His objective was anatomical, not physiological, and 
the initial method was sufficient for this objective. From 1907 
until 1937 the field was developed largely by three schools. Alexis 
Carrel, trained in France but working in the United States, saw 
the wide biological potentialities of the method, and in 1911 
undertook to refine and expand the empirical study of isolated 
cells. Replacing the lymph with serum, which could be had in 
larger quantities (1911), adding embryo extract as a concentrated 
source of nutrient materials (1913), replacing the hanging drop 
(see Cultivation Methods, below) with a more versatile and 
tractable flask method (1923), and introducing a series of other 
refinements, Carrel demonstrated the potential immortality of iso- 
lated cells. His strain of chick-heart fibroblasts was kept alive, 
metabolically active and growing, for 34 years. He built up a large 
following both in the United States and abroad, which, however, 
was so dependent on his personal leadership that it fell into 
desuetude after his retirement in 1939. 

Warren and Margaret Lewis, in the United States, in 1911, 
undertook quite a different approach, They concentrated on the 
precise definition of the minimum essential requirements for 
physiological processes and the detailed responses of cells to 
modifications in these minimal environments. Their approach, 
carried on by a smaller following, has been coming into full 
fruition since 1945. 

A school of quite different type, but equal importance, had its 
origin with T. S. P. Strangeways and H. B. Fell in England around 
1920. These workers set out to examine medically important 
physiological problems such as the calcification of bome by culti- 
vating complex organs in isolation. Such cultures are of necessity 
of relatively short duration since an organ matures in a finite time. 
They may benefit from, but are not dependent on, strict definition 
of the environment, and they lend themselves somewhat more 
easily to practical application. This school, centring around Cam- 
bridge (England) and effectively established on the European 
continent, has only since the 1950s begun to take root in the United 
States. 

During this period (1907-37) the cultivation of plant cells had 
failed to keep pace. Haberlandt and his students attempted to 
cultivate plant cells and organs, but no effective body fluid equiva- 
lent to Carrel’s serum-embryo-extract medium was found, and 
the available defined mediums were less effective for plant cells 
than those developed by the Lewises had been for animals. 
Furthermore, plant cells, tissues, and organs proved less tractable 
than Fell’s bone primordia or Carrel’s fibroblasts. It was not 
until P. R. White (1934)—building on earlier work of one of 
Haberlandt’s students, W. Kotte (1922) and independent Amer- 
ican work by W. J. Robbins (1922), together with the philos- 
ophy of the Lewises—showed that tomato roots could be grown 
indefinitely under defined conditions, and White, R. J. Gaut- 
heret, and P. Nobécourt independently and simultaneously (1939) 
demonstrated the possibility of growing cells of tobacco and 
carrot, that plant cell culture became a reality. After about three 
decades all four of these strains of cells were still growing. 


CULTIVATION METHODS 


Cells, tissues, and organs are cultivated either on solid sup- 
ports, or on semisolid Ta nutrient mediums; and by methods 


that can be grouped r ly as involving slides, tubes, flasks or 
bottles, Petri dishes, and complex chambers of various sorts. 
Nutrient Mediums.—These can be classified as defined (syn- 
thetic) or “natural.” Every nutrient medium must provide ef- 
fective sources of: (1) the major inorganic ions essential for life; 
(2) essential carbohydrates to provide energy and materials for 
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synthesis; (3) nitrogen for the construction of proteins; (4) the 
essential catalysts, both inorganic trace elements such as the en- 
zyme cofactors (iron, copper, manganese, zinc, cobalt, iodine) 
and required vitamins and hormones not made by the cells to be 
cultivated; (5) respiratory gases; and (6) water, both as a ve- 
hicle and as an essential material. Mediums may also contain 
other materials introduced for specific purposes; e.g., agar, which 
does not fall into any of the above categories, may be essential 
to create suitable physical conditions for some cultures. 

There are a variety of physiological salt solutions in use. Those 
devised for animal cells are patterned after the constituents of 
blood serum. That of S. Ringer was one of the first (1886); 
later and more satisfactory ones are mostly modifications of a 
formula introduced by W. R. Earle (1945). Solutions for plant 
cells are patterned after analyses of soils first established by 
W. Knop (1865); later improvements are mostly modifica- 
tions of one introduced by White (1934, 1943). As a carbohy- 
drate source, all animal cell mediums have used dextrose. Al- 
though dextrose is an acceptable carbohydrate for some plant 
cells, sucrose has proved superior for many and essential for some, 
Whether or not specific sources of nitrogen and of trace element 
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catalysts and vitamins are required depends on the nature of the 
cells to be grown and the objectives of the study. 

Harrison’s short-term cultures on clotted lymph drew all their 
requirements from the lymph itseli—not even a salt solution or 
carbohydrate were added. Carrel’s serum-embryo-extract was 
usually diluted with a salt-dextrose solution. The same was true 
of the nutrient used by Fell for the cultivation of bone and skin, 
which was also based on serum as a source of organic nitrogen, 
vitamins, and trace elements. As attempts were made to dispense 
with these undefined natural materials it became necessary to in- 
troduce amino acids, vitamins, trace metals, etc., in their stead. 
Earle’s defined medium “NCTC-109” for mammalian cells con- 
tains no less than 70 ingredients. Nutrient solutions for plant 
cells are much simpler. 

Culture Apparatuses.—Harrison’s nerve cultures (1907) 
were grown in “hanging drops.” A drop of lymph or of a salt- 
dextrose solution was placed on the centre of a cover glass and 
the bit of tissue to be studied was put in this drop. The cover 
glass was then inverted over a depression slide and sealed to the 
slide with wax to reduce evaporation, The living cells could then 
be examined directly under the microscope. This method is still 
used for short-term observations, and in a modification in which 
the air of the cavity is replaced by sterile mineral oil the technique 
has been employed for prolonged observation of plant cells. 

This method provides excellent conditions for detailed micros- 
copy. It does not, however, permit renewal of nutrient except by 
extremely inefficient methods, and the small volume of nutrient in 
proportion to surface area tends to promote rapid changes in 
quality. A useful modification is to provide ports at the two sides 
of the cavity into which hypodermic needles can be inserted and 
through which the nutrient can be renewed. One such device, 
the Rose-Sykes-Pomerat perfusion chamber, has permitted in- 
teresting studies of muscle development. 

None of these methods permits massive growth, nor are they 
suitable for physiological studies. Cultivation in flasks or bottles 
has real advantages, and many sorts have been developed. Car- 
rel, in 1923, introduced a special flask having a very thin, optically 
flat bottom and an oblique neck, which permitted access by pipette 
with minimum risk of contamination, Cultures were at first 
grown in a plasma clot covering this optical area. It was later 
found that animal cells will settle and attach themselves directly 
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FIG. 1.—KINDS OF CULTURES 


(A) Hanging drop over depression slide; (B) vertical test-tube culture on agar; 
(C) chemical watch glass in a Petri dish; (D) roller tube with “flying” cover 
glass; (E) perfusion chamber; (F) Petri dish with liquid nutrient; (G) agitated 
flask; (H) roller tube; (1) Carrel flask with cells in capillary tube for isolation 
of clones; (J) Carrel flask; (K) plant-callus culture on agar with filter paper 
overlay and microculture on the paper, for isolation of clones. (Gray areas are 
nutrient; black represents cell cultures) 


to the glass in a layer one cell thick (a monolayer), thus obviat- 
ing the need for a clot. (Plant cells, however, will not usually 
attach to the glass surface.) The nutrient layer must be kept 
very thin—not more than 1 mm.—if respiration through such a 
layer is to be satisfactory. The cells must be observed with a 
special inverted microscope or, if the flask itself is inverted, the 
time of observation must be restricted, for the nutrient no longer 
covers the cells. 

Cultures can be grown effectively in many sorts of bottles: 
French squares, pharmaceutical bottles, milk-dilution bottles, 
Kolle flasks, all serve the purpose, either with a plasma clot or 
with the cells growing as monolayers on the glass. Containers as 
large as 10 gallons capacity, with complicated stirring mechanisms, 
have been used for massive cultures of cells for production of vac- 
cines and pharmaceutical products (see Vaccine Production, be- 
low). The optical properties of such containers, however, do 
hot compare favourably with those of the Carrel flask. 

Since plant cells do not form adherent monolayers, they are 
usually grown in such containers only on a semisolid nutrient 
substratum, usually an agar gel. The nutrient is prepared as 
a liquid and enough agar added to make an 0.5 to 1.0% gel, 
which is allowed to coagulate in the culture bottle. The culture is 
then inoculated on this gel. Cultures of plant callus, embryos, 
teproductive parts, leaves, etc., are commonly grown on such a 
substratum. A solid substratum is also often used as a support for 
animal organs such as bone, glands, etc. A gel substratum, how- 
ever, has the disadvantage of modifying, by adsorption, the availa- 
bility of trace elements in the nutrient. It may be replaced by 
a wire-mesh platform, or “table,” set into a liquid nutrient and 
either capped or not with a removable absorbent layer of filter- 
Paper or cloth. 

The advantages of a liquid substratum can be combined with 
those of large volume by providing some sort of agitation which 
keeps the cells in partial or complete suspension, The most gen- 
erally effective circulation is obtained by a simple oscillating mo- 
tion on a transverse or rotating shaker. In such shake cultures, 
eo there is a tendency for cells to adhere to the walls of 
ie flask above the splash level so that strictly uniform condi- 
fae are not provided. A variety of methods of bubbling air 
5 ough cultures or of providing stirring by rotated paddles or by 
à motely activated magnetic bars have been devised. Unfortu- 
ately, rotors tend to damage the cells by impact or shearing. 

or some purposes, especially where a large area is desired but 
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cultures need not be maintained for long periods, Petri dishes 
charged with a semisolid nutrient have been used. This method 
has been especially effective in plaque studies of virus effects 
on both animal and plant cells, and in the isolation of large num- 
bers of single-cell colonies, by inoculation with dilute suspensions 
(see Cloning, below). 

Cells have also been grown in glass tube cultures. If a suspen- 
sion of cells is inoculated into a liquid nutrient in a vertical tube, 
the cells will sink to the bottom and will suffer from serious oxy- 
gen deficiency (anaerobiosis). If, however, the tube is slanted 
to an almost horizontal position there will be a gradient of depths 
in which the cells will distribute themselves. Usually those in the 
shallower depths are most successful. If, moreover, the slightly 
sloped tube is rotated slowly about its long axis in a suitable roller 
drum, the nutrient is washed over the entire surface and cells 
adherent to the glass are exposed to nutrient and to the air cycli- 
cally and can be maintained with even greater success. Such 
roller tube cultures, devised by Gey and Lewis (1933), do not 
require expensive flasks and are easy to handle. Although such 
tubes are optically less perfect than the Carrel flask, the results 
can be optically improved by inserting strips of cover glass into 
the tube, to which cells will adhere. Such “flying cover slips” 
can be removed for observation and returned to their tubes. 

Finally, most animal organ cultures and many sorts of plant 
organ cultures are commonly maintained in a variety of watch 
glasses. The simplest, that used by Strangeways and Fell, is a 
chemical watch glass of 3-5 cm. diameter. This is charged with 
a plasma or agar clot on which the explant: bone, skin, ovary, 
thyroid, plant leaf, stamen, seed primordium, stem growing point, 
is laid. To reduce evaporation the watch glass is placed on a 
pad of wet cotton in a Petri dish. Embryological watch glasses 
individually covered are similarly used. The miniature Syracuse 
watch glasses originally developed for cultures of nematodes can 
be grouped seven in a Petri dish and individually covered with 
25 mm. round cover glasses. All these devices can be adapted 
for use with liquid media by substituting tables of steel or tanta- 
lum gauze for the solid clot. 

Preparing Cultures.—In the preparation of primary explants 
care must be taken to provide complete asepsis (freedom from 
microorganisms) and to keep tissue injury toa minimum. If com- 
plete asepsis cannot be attained, as in the removal of diseased 
tissues, the culture may be washed in antibiotics or may even be 
grown for one or more culture passages in nutrients charged with 
antibiotics (antibiotics, however, are of themselves somewhat in- 
jurious to explanted tissue and are to be avoided if possible.) 
Explants may be removed during surgical operations, or by sterile 
biopsy. If the area to be operated on can be exposed by a clean 
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FIG. 2.—KINDS OF CULTURE FLASKS 
(A) Milk-dilution bottle; (B) one-half ounce pharmaceutical bottle; (C) “T- 
flask"; (D) 125 ml. Erlenmeyer flask; (E) Carrel flask; (F) one-ounce French 
square bottle 
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PLANT TISSUE CULTURES 


Section through bacteria-free crown-gall tumour of sunflower; (inset, upper left) 
prophase nucleus of blood-lily endosperm; (inset, lower right) developing ovary 
of columbine 


tear rather than a cut through a potentially contaminated surface, 
this is to be preferred, These observations apply to both animal 
and plant materials. Once an aseptic mass is exposed it may be 
cut into bits with sterile sharp knives. Or it may be reduced 
to a suspension by treatment with a suitable concentration of the 
protein-digesting enzyme trypsin (when dealing with animal cells 
only), which dissolves the intercellular matrix binding the cells 
to the surface and to each other. Such treatment demands care- 
ful control of concentration, temperature, acidity, agitation, and 
time, and can be counted on for success only in expert hands. Pri- 
mary explants of plant materials are usually made as blocks not 
less than 2-3 mm. on a side, taken from cambial, procambial, or 
parenchymatous regions. Parenchymatous explants, such as those 
from the pith of fleshy plants, may require treatment with one 
or more of the growth hormones (indoleacetic acid, etc.) and/or 
kinins before growth resumes. 

Cloning.—Cloning, a special approach of considerable impor- 
tance in microbiology as well as in tissue culture, is the produc- 
tion of strains of cells, or clones, derived from single isolated 
cells. This procedure guarantees the origin and, at least tem- 
porarily, the genetic homogeneity of a strain, and thus minimizes 
the effect of the variations that supervene after long cultivation 
in vitro, in animal and plant cells as well as in bacterial and proto- 
zoan cultures. To produce such a clone, a culture must be re- 
duced to a suspension consisting, at least in part, of single cells. 
The individual cells must be separated from the suspension by 
Some means, such as passage through a sieve, and must then be 
brought to multiply in isolation from all other cells. Suspensions 
can be prepared by trypsinization and/or agitation, as discussed 
above. Only the latter method has been effective with plant cells. 
The suspension can then be diluted to isolate its constituents, 
and the dilute suspension washed over the surface of a semisolid 
substratum. The colonies that arise on such a plate thus come 
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from isolated cells or cell groups. The reliability of this method 
depends on complete separation in the suspension, which is, how- 
ever, rarely attained. Complete reliability can only be assured by 
manual selection of single cells and their isolation. 

The growth of single cells depends on the medium being adapted 
to their metabolism. This, too, is rarely attained. It is usually 
necessary to provide a “conditioned” nutrient in which some meta- 
bolic products of cells have already accumulated. One method is 
to grow cells of the same sort as that to be cloned, as a massive 
culture, until it has attained its logarithmic (most rapid) stage, 
then to remove all cells by filtration or centrifugation and to use 
this nutrient, rich in metabolites, as a substratum for single iso- 
lated cells. Single cells will usually grow in such a nutrient, 
A second method is to provide a “nurse” layer of actively me- 
tabolizing cells separated from the cells to be cultured by some 
barrier permeable only to the metabolites. Or the nurse layer 
may be treated with X rays to destroy its capacity for multipli- 
cation but not its ability to metabolize. A third method is to 
isolate the cells in such a small volume of fluid that they can 
themselves condition their surroundings. This has been done by 
either drawing the cells into narrow capillaries or placing them 
in small discrete drops of nutrient under mineral oil. With these 
methods, single cell clones ofsa great variety of both animal and 
plant cells have been established and studied. 


RESEARCH AND PROSPECT 


Researches with cell and organ cultures have covered a wide 
range of problems in biology and medicine. The cell or organ 
may itself be the subject of investigation; it may serve as a sub- 
stratum in which to study some other agent, such as a virus, or 
the effect of a pharmaceutical product; it may be grown for its 
future use, as in the case of gland transplants; or it may be grown 
as a source of some metabolite, as in the case of the production of 
alkaloids by plant cell cultures. 

Aging.—Carrel’s demonstration of the potential immortality 
of animal cell colonies, paralleled by White’s corresponding dem- 
onstration for plants, has far-reaching philosophical implications. 
It clearly shows that death is primarily a phenomenon of dis- 
organization, not of destruction; that aging is a characteristic of 
organisms as cell societies, not of their constituent cells, Given 
suitably balanced environments cells apparently neither age nor 
die. The solutions to problems of aging and death may lie in 
intercellular, not in intracellular, physiology, (See also DEATH 
[Brotocicar].) 

Nutrition.—Balanced environments are being defined by tis- 
sue culture methods. Both plant and animal cells are dependent 
on their surroundings, including other cells of the body, for clearly 
defined metabolites. All animal cells and all colourless plant 
cells must obtain their carbohydrate from the environment. If 
provided with suitable vitamins, plant cells can usually draw 
their nitrogen from inorganic sources. But the capacity to syn- 
thesize vitamins, especially thiamin, appears not to be present 
in any animal cell, and in plant cells it appears to be bound up 
with the photosynthetic process. Animal cells are much more 
basically “parasitic” (or saprophytic) in their dependence on out- 
side sources for amide nitrogen than are plant cells. Tissue cul- 
ture, along with microbiological culture, is the method of choice 
for examining nutritional questions of this sort. (See also Nvu- 
TRITION.) 

Vaccine Production.—One of the most valuable practical ap- 
plications of the tissue culture method has been in the production 
of vaccines and the screening of drugs. Vaccines against human 
diseases (poliomyelitis, measles, mumps, herpes, for example) 
cannot be produced, under our ethical codes, in experimental or- 
ganisms; that is, in human subjects. They can, however, be pro- 
duced in human tissue cultures obtained by ordinary biopsy and 
from “terminal” medical cases, cadavers, and stillborn infants. 
The HeLa strain of cells, originally established from cancerous 
tissue removed surgically from a patient who subsequently died 
of the disease, has been propagated for years. This rapidly-grow- 
ing strain of cells has been distributed to laboratories all over 
the world and has been invaluable as a substratum for human 
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virus studies. Another common source of cells for this purpose 
is skin removed during circumcisions. The Salk and Sabin vac- 
cines against poliomyelitis were both developed in tissue cultures 
of human or monkey cells, 

Congenital Disease.—Until 1953 knowledge of the chromo- 
some complement of man was limited to that gained from a few 
sections of tissue removed surgically and killed, fixed, and stained 
by the classical methods, which frequently distorted the prepara- 
tions violently, In 1953 T. C. Hsu showed that cells grown briefly 
in tissue culture and then suitably treated could be spread out eas- 
ily to permit observation of mitotic figures clearly. It is now pos- 
sible to make such preparations easily from peripheral blood or 
from minute skin biopsies. Using such techniques workers have 
established that the chromosome number in man is 46, not 48 
as was long believed, and that the chromosomes can be identified 
and classified by length and configuration, An early result has 
been to associate specific congenital anomalies such as Mongolism 
with defects, deletions, duplications, rearrangements, and similar 
anomalies in individual chromosomes. These have opened up an 
entire new field of understanding of human pathology. (See also 
Genetics, HUMAN.) 

Organ Transplants.—Another important contribution is in 
the field of organ transplantation. There is a series of human dis- 
eases that result from defects in the endocrine glands. The best 
known example is diabetes, due to damage to, or atrophy of, the 
pancreas, Addison’s disease is similarly due to defect of the 
adrenals. Goitre results from defect of the thyroid. All these 
malfunctions can be reasonably well controlled by suitable in- 
jection therapy. Substitute glands would provide a better therapy. 
Two examples of such therapy that have succeeded to a promising 
degree, are in parathyroid and ovarian deficiencies, Parathyroid 
tetany results from surgical damage to the parathyroid gland or 
to removal of parathyroid tumors. It can.be treated by hormonal 
injection, but this treatment must be continued indefinitely. If, 
however, parathyroid tissue taken from stillborn infants is grown 
in organ culture, first in standard nutrients to provide sufficient 
masses of tissue and then in serum drawn from the prospective 
recipient so as to overcome the usual immunological difficulties 
(foreign body anaphylactic effect), the tissue can then be grafted 
into the patient and will establish a new growing, functioning 
gland. This operation has been permanently successful in an 
encouraging number of young patients under 25 years of age. 
Similar transplants of ovarian tissue grown in culture, “precon- 
ditioned” in the serum of the recipient and then implanted, have 
Served in treatment of ovarian deficiency. This procedure was 
extensively developed in Holland by the mid-1960s. 

Cancer Studies.—In the study of the nature of malignancy the 
most clear-cut results have come from experiments with plant 
materials, A tumour is termed benign when it is limited to a 
single site. It becomes malignant when it moves from the primary 
site into the circulatory system, either the blood or lymph, and 
establishes foci at new sites throughout the body (metastasis). 
Plants have tumours but, lacking a circulatory system, are not 
Subject to metastasis. However, some plant tumours when trans- 
planted are capable of establishing new tumours (artificial metas- 
tasis). They are thus potentially malignant and comparable to 
human and animal cancers. Furthermore, they can be grown in 
tissue culture on fully defined nutrient mediums. In studies of 
Such cultures it early became evident that certain tumours owed 
their malignancy, their autonomy, to the fact that they were 
Capable of synthesizing the growth hormones needed for prolifera- 
tion, while normal tissues of the same plants, lacking this synthetic 
Capacity, were dependent on sources limited to special tissues 
of the plant or supplied in the nutrient. It was later shown that 
this acquisition of autonomy could be a stepwise process involving 
4 series of growth requirements, that there were thus a series 
a degrees of malignancy. Using tissue culture techniques, A. C. 

raun in 1965 was able to cause “reversion” of malignant tissue to 
pamal tissue in tobacco; his results offered some hope for similar 
Tansmutation of other types of neoplasms. 
-oreover, in the case of certain hybrid tobacco plants in which 
Malignancy is characteristic of the hybrid strain but absent in 
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both parents, it has been shown that tissue cultures from the two 
parents are both heterotrophic (dependent) but for different 
growth substances. In the hybrid each parent has supplied the 
synthetic capacity lacking in the other; cell culture of the hybrid 
tobacco is, therefore, autonomous (independent) and potentially 
malignant. Similar bases for malignancy have not been estab- 
lished for human tissues. It should be remembered, however, 
that this demonstration in plant tissues is possible only because of 
the clearly defined and relatively simple nutrients available. The 
best of the defined mediums developed so far for animal cells 
are extremely complicated (probably unnecessarily so) and ill- 
adapted to such studies. 

Cell Differentiation.—Studies of tissue cultures have helped 
to clarify the role of specific substances in the differentiation of 
special types of cells. Epithelium isolated from the nasal mucosa, 
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Monolayer culture of mouse fibroblasts grown on a completely defined nutrient 
medium; (inset, lower left) neurons of chick dorsal root ganglion; (Inset, upper 

right) a human cell showing metaphase chromosomes 


the skin, and the lining of the intestine, show widely different 
types of cells: ciliated cells in the nose, keratinized ones in the 
skin, and columnar secretory types in the intestine. If all three 
cell types are grown as tissue cultures in a medium based on a 
classical serum-embryo-extract, they all revert to a flattened 
epithelioid type without evident differentiation. However, when 
the medium is prepared from a serum deficient in vitamin A, the 
cells will keratinize as they do in skin; and when the medium is 
charged with an excess of vitamin A, the cells will differentiate 
as ciliated epithelium, irrespective of the source. Evidently dif- 
ferentiation is brought about, in the body, by gradients of avail- 
able substances of which vitamin A is one, Similarly in plants, 
cultures of carrot tissue, which normally never become lignified 
or woody, can be caused to do so by supplying the chemical 
coniferin in the nutrient. Carrot tissue cultures possess the en- 
zyme systems required to transform coniferin into lignin but lack 
the systems that synthesize coniferin from simpler substances. 
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Summary.—The preceding examples are a few of the many 
sorts of studies for which cell cultures of plants and animals offer 
the best possible approach. That complex organisms are closely 
integrated societies of potentially autonomous cells, that they 
can be broken down into functional units (organs, tissues, cells) 
without destroying the integrity of the cells as living organisms, 
that cells, tissues, and organs can thus be-examined in simplified 
yet effective environments and their qualities and interactions 
defined, has proven to be a very fertile point of view. It has 
already answered many important questions with regard to the 
nature, development, functions, and potentialities of organisms. 

BrstiocrapHy.—P. R. White, The Cultivation of Animal and Plant 
Cells, 2nd ed. (1963); R. C. Parker, Methods of Tissue Culture, 3rd ed. 
(1961); J. Paul, Cell and Tissue Culture, 2nd ed. (1960); E. N. 
Willmer, Tissue Culture, 3rd ed. (1958); R. J. Gautheret, La Culture 
des tissus végétaux (1959) ; M. Harris, Cell Culture and Somatic Varia- 
tion (1964); P. R. White (ed.), Plant Tissue Culture, Proceedings of 
the 1963 International Conference (1965). (P. R. Wa.) 

TISTA, a river of the northern part of the Indian sub- 
continent, formed by the confluence of the Lachen and Lachung 
rivers of northern Sikkim, rising on the edge of the Tibetan plateau, 
has a tumultuous course southward through the mountain gorges 
of Sikkim and Darjeeling (West Bengal, India). It then has a 
plains course, in a southeasterly direction, for about 170 mi. (270 
km.) through the Jalpaiguri District of West Bengal and into the 
Rangpur District of East Pakistan where it joins the Brahmaputra 
about 30 mi. (50 km.) SE of Rangpur. 

Formerly the Tista flowed due south to join the Ganges, but in 
c. 1787 great floods diverted it toward the southeast, and it made 
its way by a new channel into the Brahmaputra. In general 
character the Tista resembles the Kosi (q.v.) farther west. Its 
mountainous upper course and basin have heavy rain and snow 
fall, with the result that sudden rises occur where the river leaves 
the mountains, causing flooding and changes of course over the 
Bengal plains. (L. D. S.) 

TISZA, ISTVAN, Count (1861-1918), premier of Hungary 
at the outbreak of World War I, was born in Pest on April 22, 
1861. He entered Parliament in 1886 and followed his father as a 
defender of the Austro-Hungarian Compromise of 1867 (see Hun- 
Gary: History). Appointed premier on Nov. 3, 1903, at a time of 
great national excitement, he carried his measures through by force- 
ful methods, including a unilateral interpretation of the parlia- 
mentary standing orders. He thus incurred great unpopularity and 
caused such disagreement within the Liberal Party that when, in 
1905, he held free elections, it was heavily defeated. He himself 
then dissolved the party and founded instead the National Party 
of Work, which won a majority in 1910. In 1912, as president of 
the lower house, he forced a revision of the parliamentary standing 
orders through, amid a scene of disorder in which a deputy drew a 
revolver on him. 

In June 1913 Tisza took office again as premier. In the crown 
council of July 7, 1914, he resisted the view that Austria-Hungary 
should declare war on Serbia; but a week later he acquiesced (see 
Wortp War I). Thenceforward he held Hungary to its course 
with an iron hand. On June 15, 1917, he resigned because of the 
new Austrian emperor Charles I’s fiat that the suffrage should be 
reformed, Public opinion made Tisza the scapegoat for Hungary’s 
misfortunes in the war, and when revolution broke out he was 
assassinated in his house in Pest, on Oct. 31, 1918. (C. A. M.) 

TISZA (Slavonic and Rumanian, Trsa), a major tributary of 
the middle Danube, rises in Bukovina (g.v.) in the Carpathian 
ranges. It is formed by two streams, the Black Tisza and the 
White Tisza, which unite east of Sighet on the Russian-Rumanian 
frontier, Its meandering course is 600 mi. (966 km.) from source 
to mouth (the direct distance being less than half), and its drainage 
area of 60,695 sq.mi. (157,200 sq.km.) covers the entire east and 
northeast of the middle Danube basin. From Sighet, the Tisza 
flows northwest, and then in a great northward loop to Chop, 
U.S.S.R., where the Czechoslovak, Russian, and Hungarian fron- 
tiers converge. Entering Hungary, it continues southwest to 
Szolnok; thence its course southward across the Hungarian plain 
is parallel to the Danube, which it joins south of the Yugoslav 
Vojvodina, about 28 mi. (45 km.) N of Belgrade. 


The Tisza in its mountain course is a clear, rapid stream, but the 
lack of an extensive lake system in the Carpathians to steady the 
seasonal run-off explains the spectacular contrast between its 
maximum and minimum levels (in April and September, respec- 
tively). When high water in the Tisza meets similar conditions in 
the Danube, the Tisza ponds back into its own course, causing 
severe flooding. Such a coincidence destroyed Szeged, Hung., in 
the spring of 1879; dikes now protect the city. 

The Tisza River downstream from Csongrad has a low-cliff 
western bank and a flat eastern bank which is subject to seasonal 
flooding. The main east-bank tributaries are the Szamos, Körös, 
and Maros: on the west bank are the Bodrog and the Sajó. The 
material carried in suspension by the Tisza is enormous, and it is 
supplemented by the silt collected by the powerful east-bank Tran- 
sylvanian tributaries. The fall in the river’s bed after it leaves 
the mountains is insufficient for scouring, and choking and twisting 
of the channel are inevitable. The Tisza is used for timber rafting, 
but is navigable only from Szolnok downstream. Szolnok, Cson- 
grad, and Szeged rank as river ports, but the natural problems of 
regulating the river bed and the flow have precluded the easy 
growth of river shipping. The small barrage at Tiszalök, Hung., 
on the upper river, built after World War II, was a first step in 
controlling the waters for irrigation and power. A canal in Yugo- 
slavia links the Tisza with the Danube before the natural conflu- 
ence, (H. G. S.) 

“TITANIC” DISASTER. On April 14-15, 1912, one of the 
greatest disasters in maritime history occurred about 95 mi. (150 
km.) S of the Grand Banks of Newfoundland when the 46,000-ton 
White Star liner “Titanic” struck an iceberg on its maiden voyage 
and sank with the loss of 1,513 lives. The great ship, at that time 
the largest and most luxurious afloat, had a double-bottomed hull 
divided into 16 watertight compartments. Since four of these 
compartments could be flooded without endangering the liner’s 
buoyancy, it was considered “unsinkable.” Shortly before mid- 
night on April 14, however, while steaming at 22 knots, adjudged 
at the time to be too fast for existing conditions, the ship collided 
with an iceberg which ripped a 300-ft. gash in the right side of the 
liner, ruptured five of its watertight compartments and caused it to 
sink at 2:20 a.m. April 15. Inquiries held in the U.S. and Great 
Britain alleged that the Leyland liner “Californian,” which was 
less than 20 mi. (32 km.) away all night, could have aided the 
stricken vessel had the radio operator been on duty. Only the ar- 
rival of the Cunard liner “Carpathia” 20 minutes after the “Ti- 
tanic” went down prevented further loss of life in the icy waters. 
As a result of the disaster, the first International Convention for 
Safety of Life at Sea was called in London in 1913. The conven- 
tion drew up rules requiring that every ship have lifeboat space 
for each person embarked (the “Titanic” had only 1,178 boat 
spaces for the 2,224 persons aboard); that lifeboat drills be held 
during each voyage; and, because the “Californian” had not heard 
the distress calls of the “Titanic,” that ships maintain a 24-hour 
radio watch. The International Ice Patrol also was established to 
warn ships of ice in the North Atlantic shipping lanes. 

BrsriocrapHy.—W. Lord, A Night to Remember (1956) ; P. Padfield, 
The “Titanic” and the “Californian” (1965); British Parliamentary 
Papers: no. 2253, Shipping Casualties (Titanic) (ed. 6352) (1912). 

TITANIUM, a metallic element, changed after 1947 from a 
rare metal to an important structural metal. Because of its light 
weight—0.163 Ib. per cuin. (4.51 g. per cc.)—and high strength, 
particularly in alloy form, it is in demand for use in structural 
parts in high-speed airplanes. Because of its excellent corrosion 
resistance, it is used in many applications in the chemical industry. 
No other structural metal has been studied so extensively nor has 
advanced in technical stature so rapidly. This rapid advance in 
the technology of titanium began with development by the U.S. 
Bureau of Mines of the process for refining titanium, first disclosed 
by Wilhelm Kroll in 1936. A laboratory curiosity became the raw 
material for a commercially feasible process. 

A multitude of problems arose in handling titanium: new melt- 
ing techniques had to be developed; standard fabrication and 
processing methods had to be modified; and an understanding of 
the metallurgy of titanium had to be disseminated to the users of 
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the new metal. To assist in the development of the technology 
of titanium, the U.S.. Department. of Defense contracted for a 
titanium metallurgical laboratory at Battelle Memorial Institute, 
Columbus, O., in 1955, to provide a central facility available to 
both industry and government for the collection, storage, and dis- 
semination of information on titanium; to provide engineering as- 
sistance on problems encountered in the production, fabrication, 
and application of titanium; and to provide technical data and 
advice to the Department of Defense. 

History.—Titanium was named by M. H. Klaproth, a German 
scientist, who, in 1795, when studying the mineral rutile, discovered 
the new element. He named it for the mythological first sons of 
the earth, the Titans, an allusion to the incarnation of natural 
strength in the metal. In 1797 Klaproth found that titanium also 
was present in the mineral ilmenite and recognized that it was the 
same element discovered in England in 1791 by William Gregor, 
who had called it menachanite (or menaccanite) after the Cornish 
town Manaccan near which he discovered it, Not until a century 
later did anyone succeed in isolating elemental titanium. Between 
1797 and 1910 many investigators attempted to isolate it, but the 
metal-appearing products were usually compounds of titanium with 
nitrogen, carbon, and oxygen, for all of which titanium has a great 
affinity. In 1910 M. A, Hunter succeeded in isolating titanium by 
reducing titanium tetrachloride with sodium in an airtight steel 
cylinder. After Hunter’s work, titanium remained a laboratory 
curiosity until 1946 when the U.S. Bureau of Mines, using the 
Kroll process, succeeded in producing titanium on a pilot plant 
scale by the magnesium reduction of titanium tetrachloride (see 
Production below). 

Occurrence.—Titanium occupies the ninth place in abundance 
in the earth’s crust, exceeded only by oxygen, silicon, aluminum, 
iron, calcium, magnesium, sodium, and potassium. It has been 
found in 98% of all rocks examined in a study of the relative 
abundance of elements and occurs in practically all sand, clay, 
and other soils, Also, it has been found in oil, coal, natural waters, 
vegetation, animal flesh and bones, volcanic ash, deep-sea dredg- 
ings, and meteorites and stars. Despite this widespread distribu- 
tion there are numerous deposits of highly concentrated titanium 
minerals that are readily accessible and easily mined. Many 
minerals contain titanium, but only two are of prime commercial 
importance, ilmenite and rutile. Ilmenite, the more abundant of 
the two minerals, is a combined iron-titanium oxide usually ex- 
pressed as iron titanate (FeO-TiO,) although its composition varies 
considerably. Usually, ilmenite contains about 32% titanium and 
37% iron, Ilmenite occurs frequently with hematite and magnet- 
ite (iron-bearing ores) in rock formations and in sand in beaches 
and rivers, Rutile, which in pure form is titanium dioxide (TiO.), 
is richer in titanium content than ilmenite but is generally diluted 
with other minerals either in rock formations or beach and river 
sand. Known deposits of rutile are not so extensive as ilmenite. 

The important sources of titanium ore in North America are the 
Allard Lake district of eastern Quebec; Sanford Lake, N.Y.; Iron 
Mountain, Wyo.; and Pablo Beach, Fla. Of these, the Allard 
Lake district contains the largest known ore reserve, two large 
high-grade deposits estimated to contain many hundreds of mil- 
lions of tons of ore. Known deposits of titanium ores are located 
in Virginia, Minnesota, Rhode Island, Montana, California, Okla- 
homa, Colorado, and New Mexico, although the extent and use- 
fulness of these deposits was not fully known in the second half 
of the 20th century. Titanium ores are also abundant in Australia, 
Brazil, India, Malaysia, Norway, the U.S.S.R., Sweden, Finland, 
Portugal, and various places in Africa, Travancore, India, has 
been one of the major sources of titanium ores because of the high 
TiO. content. Much of the titanium ore imported by the United 
nae for production of titanium dioxide pigments has come from 
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Production. —Titanium is produced by a chemical process in 
which titanium tetrachloride (TiCl,) is reduced with magnesium 
or sodium. The Kroll process, which is used in the United States, 
Consists of reacting four parts by weight of liquid TiCl, with 
one part by weight of molten magnesium in an iron reactor at 
about 850° C to form one part of titanium and four parts of mag- 
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nesium chloride. The sodium-reduction process, used principally 
in Great Britain, requires two parts by weight of sodium to reduce 
four parts by weight of TiCl, and produces one part of titanium 
and five parts of sodium chloride, Both processes are conducted 
in large reactors producing about 1,000 to 2,000 Ib. (450 to 900 kg.) 
of titanium per batch. An argon atmosphere is used within the 
reactor because all air must be excluded from the reaction to pre- 
vent oxygen, nitrogen, and hydrogen contamination of the final 
product. Both of these methods produce titanium in the form of a 
sponge with magnesium chloride or sodium chloride entrapped in 
the pores. This sponge is crushed to a suitable size for handling 
and then leached with water and acid or heated in a vacuum to 
remove the entrapped chlorides. Titanium sponge is the raw ma- 
terial used for melting ingots of titanium and titanium alloys. Its 
purity is dependent on the purity of the TiCl, from which it was 
made, the purity of the magnesium or sodium reducing agent, and 
the purity of the atmosphere during the reduction process. Com- 
mon impurities in sponge titanium are oxygen, carbon, nitrogen, 
hydrogen, and iron. 

Extremely pure titanium can be made by the thermal decom- 
position of titanium tetraiodide and by an electrorefining process. 
Both of these processes use impure sponge titanium as the start- 
ing material, so they cannot be considered as primary production 
processes. Much research had been directed toward the develop- 
ment of an electrolytic process for producing titanium in the 
second half of the 20th century, and although considerable suc- 
cess had been obtained on a laboratory scale, no one had been 
successful in scaling the process up to a production scale. 

Properties.—Titanium in pure form is a soft ductile metal. It 
has a density of 4.51 g. per cc. (0.163 lb. per cu.in.) which is about 
midway between aluminum (2.702 g. per cc.) and iron (7.9 g. per 
cc.). It has a silvery gray colour and can be polished to a high 
lustre. However, it is not so lustrous as chromium or stainless 
steel. Some physical properties of titanium are given in Table I. 


TABLE I.—Some Physical Properties of Titanium 


Symbol... vs.) (issue. ardh iori Bey aatasi hee 
Atomicnumber > | $ 1O TP TP bons 2 o 

tomic weight . . ele - . . . . . p 
A AAO 46, 47, 48, 49, 50 
Crystal system, below 882° C | Haag! close 
Crystal system, above 882° C . Body-centre-cubic 
Melting point (°C) 2. . a . 1,670 
Boiling point (°C) (approximate)... 4.» « + |. 3,260 
Electrical resistivity at 20°C, microhmem | 1 42 
Thermal conductivity at 20°C, cal, . 6 ee ee 0.041 
Magnetic susceptibility, 25° C, cgs units 3.17 X 107 
Tensile strength (approximate) psi. 35,000 
Modulus of elasticity (approximate) psi. 15.5 X 108 
Specific heat, 25° C, cal/g. . . . 0.125 
Latent heat of fusion, cal/mol. 5,000 
Latent heat of vaporization, cal/mol . 112,500 
Superconducting transition temperature, °K. 0.38 
Density (g/cc) at 20°C ww l aa fy ya 
Coefficient of linear expansion at 20° C, per °C . p oa | 


Titanium melts at 1,670° C (3,040° F). Common impurities, 
carbon, oxygen, and nitrogen, raise the melting point while most 
metallic impurities, such as iron, manganese, chromium, and cop- 
per, lower the melting point. There are two crystal structures of 
titanium. At temperatures below 882° C (1,620° F) titanium 
has a hexagonal close-packed structure known as the alpha phase, 
while at temperatures between 882° C and its melting point tita- 
nium has a body-centred cubic structure known as the beta phase 
Titanium is paramagnetic, and has very low electrical and thermal 
conductivity. It occurs in three valence forms, 2, 3, and 4, the 
most stable of which is 4, thus forming compounds of the type 
TiO, TiO; and TiO.. 

Perhaps the most important property of titanium is its ability 
to be alloyed. Titanium can be alloyed with most of the other 
metals and many of the nonmetals. Alloying additions increase 
the strength of titanium both at room temperatures and elevated 
temperatures. Pure titanium has a tensile strength of about 40,000 
Ib. per sq.in. (psi). By alloying titanium, tensile strengths as high 
as 200,000 psi can be obtained. It is this property of titanium that 
has made it useful as a structural metal. 

Like stainless steel and aluminum, titanium has excellent cor- 
rosion resistance in many environments because of the formation 
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of a passive oxide surface film. Titanium resists corrosive attack 
by oxidizing acids such as nitric acid and aqua regia, organic acids, 
moist chlorine gas, chloride solutions, dilute solutions of sulfuric 
acid and hydrochloric acid, and dilute solutions of alkalies. It 
will ignite and burn in dry chlorine gas and is attacked by hydro- 
fluoric and phosphoric acids and moderate concentrations of the 
alkalies. In fuming red nitric acid, titanium is severely attacked. 
Several instances of pyrophoric reactions, including explosions, 
have occurred when titanium has been exposed to red fuming nitric 
acid. In marine atmospheres and sea water the corrosion resist- 
ance of titanium is outstanding. No noticeable corrosion of tita- 
nium has been found after exposure to sea water for over three 
years. Although at room temperatures titanium is resistant to 
oxidizing atmospheres, at elevated temperatures titanium reacts 
with the oxygen in the air. At temperatures as low as 500° F (260° 
C) the surface of titanium becomes tarnished, forming an oxide 
film which ranges in colour from blue to gold. At higher tempera- 
tures a thicker oxide film or scale is formed which is yellow-brown. 
The rate of oxidation increases as the temperatures are increased 
but it is not until temperatures above about 1,200° F (650° C) are 
reached that oxidation becomes a problem if long-time exposures 
are involved. At temperatures between 1,200° and 2,200° F 
(1,200° C) short-time heating can be done in air. Forging and 
fabrication of titanium alloys are done at these temperatures with 
no detriment to the properties so long as the oxide scales are re- 
moved after fabrication. However, in the liquid state, titanium 
is very reactive and reduces all known refractories. 

Titanium-Base Alloys.—The major alloying elements that are 
added to titanium are aluminum, vanadium, molybdenum, manga- 
nese, iron, and chromium. All of the titanium-base alloys contain 
one or more of these elements. The gaseous elements—oxygen, 
nitrogen, and hydrogen—and carbon are present in almost all 
titanium alloys in small quantities. 

Titanium alloys can be classed in three basic types: alpha, alpha- 
beta, and beta alloys. Alpha alloys contain elements that dis- 
solve in the hexagonal close-packed alpha phase. Alpha-beta alloys 
contain limited quantities of elements that dissolve in the body- 
centred cubic beta phase resulting in a two-phase alpha-beta alloy. 
Beta alloys contain large quantities of elements that dissolve in 
the beta phase resulting in all beta structure. Alpha alloys have 
medium strengths (120,000 to 150,000 psi) and good elevated- 
temperature strengths, can be welded, and are used mostly as 
forgings. Alpha-beta alloys are the most versatile. In the an- 
nealed condition, they have medium strengths but can be heat 
treated to very high strengths. These alloys have good forming 
characteristics and can be used in both sheet and bar stock form. 
Generally they are not weldable. Beta alloys have medium 
strengths and excellent forming characteristics, but contain large 
quantities of high-density alloying additions. Compositions and 
properties of typical alloys of the three types are listed below : 


TABLE II.—Typical Alloys 


Composition | Tensile strength, Elongation 
Type of alloy (balance titanium) psi lo 
Alpha... 3% Al, 2.5% Sn 130,000 15 
Alpha-beta | | 8% Mn 120,000 10 
Alpha-beta | | 2% Ke, 2% 
Mo, 2% Cr 140,000 15 
Alpha-beta, . . | 6% Ál, 4% V 150,000 15 
Alpha-beta (heat-treated) | | 6% Al, 4% V 180,000 7 
Beta... 13% V, 
11% Cr, 3% Al 150,000 15 
Beta (heat-treated) 13% V, 
11% Cr, 3% Al 200,000 6 


Titanium in Other Metals.—Titanium has long been used as 
a deoxidizer in steel where it is added as a ferrotitanium or a 
ferrocarbontitanium alloy. More recently, it has been used as an 
alloying addition to many steels to reduce grain size and control 
carbon content in stainless steel. In aluminum, it is used to refine 
the grain size, while in copper it produces a precipitation-hardening 
alloy. In high-temperature nickel-cobalt-chromium alloys, tita- 
nium is added to produce a precipitation-hardening reaction pro- 
viding high strengths at temperatures up to 1,500° F (815° C). 
Titanium is used in permanent magnet alloys of the iron-cobalt- 
nickel-titanium type. 


TITANIUM 


Uses.—The greatest use for titanium metal is in structural parts 
in high-speed military aircraft where high strength and low density 
are important. Titanium and titanium alloys can be used at tem- 
peratures up to 800° F (425° C), several hundred degrees higher 
than the useful temperature range for aluminum. It is used in the 
compressor section of jet engines, in airframe construction, aircraft 
skins, fire walls, and as fasteners (nuts and bolts). It is used in 
missile motor cases and space capsules such as the Gemini and 
Mercury manned space vehicles, and because of its excellent 
strength and toughness at temperatures approaching absolute zero 
it is used for liquid helium and liquid nitrogen storage bottles in 
some missiles and space boosters. In other military applications, 
it may prove useful for armour plate because of its toughness, and 
for structural components of equipment that may be carried by air 
because of its light weight. In naval applications its excellent cor- 
rosion resistance to marine atmospheres makes it suitable for 
special applications, such as heat exchanger tubes, superstructure 
parts, valves, propeller blades, and armour plate. 

In corrosion-resistant applications, titanium is used in valves 
and pumps for corrosive chemicals and in wire cloth for filtering 
equipment, screens, and other equipment. It is used to line pulp 
bleaching equipment in chlorine dioxide environments. It is 
explosively clad to steel to provide strong, corrosive-resistant com- 
ponents for building tanks and vessels, It has been used in centri- 
fuges, condensers, filter presses, and heat exchangers where corro- 
sion isa problem. In the electroplating industry, titanium has been 
found to be excellent for anodizing racks. It is used in prosthetic 
devices because there is no reaction between titanium and fleshy 
tissues or bones. 

A list of the potential applications for titanium would be lengthy, 
for its combination of high strength, low density, and excellent 
corrosion resistance would find a multitude of uses, However, the 
high cost of titanium ($1.30 per pound for sponge, $3 to $20 per 
pound for mill products) has precluded its use in many applica- 
tions. Continued decrease in price to a competitive level with 
other metals would make it probable that large quantities of tita- 
nium would be used in transportation equipment. Such use would 
include not only aircraft but automobiles, trucks, buses, railroads, 
and boats and ships. 

Compounds.—The most important compound of titanium from 
the point of view of consumption is titanium dioxide (TiO,), which 
is used extensively in the pigments industry because of its ex- 
cellent hiding power or opacity. Titanium dioxide, a pure white 
compound having high reflectivity, is ideal for use in white paints, 
enamels, and lacquers and can be used in conjunction with other 
pigment compounds in coloured paints. It is also used in pig- 
ments for rubber, paper, oilcloth, leather, textiles, inks, and 
cosmetics. 

Titanium dioxide is produced from rutile or ilmenite by dis- 
solving the ore in a sulfuric acid solution and precipitating the 
iron compounds. The solution is then hydrolyzed, producing a 
hydrous titanium oxide, which is washed and calcined. 

Titanium tetrachloride, the raw material for producing titanium 
metal, is the next most important compound. It is produced by 
chlorinating TiO, or titanium ores in the presence of carbon. The 
minor amounts of iron, silicon, oxygen and other impurities present 
after chlorination are removed by fractional distillation. Other 
uses for titanium tetrachloride are as a catalyst in many chemical 
reactions along with titanium dioxide and as a smoke-producing 
compound for skywriting or smoke screens. Titanium carbide, a 
compound produced by reacting carbon with a titanium compound, 
is used in conjunction with tungsten carbide in cutting tools and 
dies. Thin coatings of pure titanium carbide (3,800 on the Vickers 
diamond hardness scale as compared to about 1,300 for tungsten 
carbide) also are applied by vapour deposition on tools, dies, 
punches and other components. Many other compounds of tita- 
nium exist, but their uses are limited. See also references under 
“Titanium” in the Index. 

BrsiocrarHy.—J. Barksdale, Titanium: Its Occurrence, Chemistry, 
and Technology (1949) ; S. Abkowitz, J. J. Burke, and R. H. Hiltz, Jr., 
Titanium in Industry (1955); A. D. and M. K. McQuillan, Titanium 
(1956); H. R. Ogden, “Titanium,” Rare Metals Handbook, 2nd ed., 
ch. 29 (1961). (H. R. O.) 


TITANS—TITHE 


TITANS, in Greek mythology the children of Heaven and 
Earth (Uranus and Ge or Gaea). According to Hesiod’s Theog- 
ony, there were 12 Titans: the brothers Oceanus, Coius, Crius, 

‘Hyperion, Iapetus, and Cronus; and the sisters Thea, Rhea, 

Themis, Mnemosyne, Phoebe, and Tethys. Most of the Titans 
rebelled against Zeus, the son of Cronus and Rhea, and after be- 
ing defeated in a fierce battle were imprisoned in the nether world 
(see Cronus). Other deities, for instance Prometheus, son of 
Iapetus, are counted among the Titans by later authors. Some 
scholars explain the Titans as the gods of an earlier cult ousted by 
the Olympic pantheon under Zeus. But if, as seems likely, the 
story of Zeus overthrowing his father is borrowed from Hittite 
mythology, the Titans could be explained as an awkward inven- 
tion of allies for Cronus. 

For the Titans in Orphic doctrine, as wicked beings destroyed by 
Zeus’s thunderbolt after devouring Dionysus, see OrPHEUs. 

(H. W. Pa.) 

TITCHENER, EDWARD BRADFORD (1867-1927), 
English-U.S. introspectionistic psychologist (see INTROSPECTION) 
and leader of the structural school, was born in Chichester, Eng., 
Jan. 11, 1867. He was educated at Brasenose College, Oxford 
(A.B., 1890), and at Leipzig University, where he went to study 
with Wilhelm Wundt (g.v.). After receiving his Ph.D. degree in 
1892 he returned to Oxford as an extension lecturer. In 1893 he 
went to the United States as an assistant professor of psychology 
at Cornell University, Ithaca, N.Y., and he remained there until 
his death, being promoted in 1895 to the Sage professorship in psy- 
chology and in 1909 to a professorship in the graduate school, 

During his service at Cornell, Titchener published eight books 
on psychology, many of which went through several revised edi- 
tions and were translated into numerous languages; 11 translations 
of German psychological textbooks into English; and more than 
200 psychological articles. He edited the American Journal of 
Psychology for 31 years and founded (1904) the Society of Experi- 
mental Psychology. He died on Aug. 3, 1927. 

Tn addition to his three elementary textbooks, Titchener’s out- 
standing works are; Experimental Psychology, four volumes 
(1901-05) ; Lectures on the Elementary Psychology of Feeling and 
Attention (1908); Lectures on the Experimental Psychology of the 
Thought Processes (1909); A Textbook of Psychology (1910); 
and Systematic Psychology: Prolegomena, published posthu- 
mously in 1929, 

See biographical sketch by E. G, Boring in the American Journal of 
Psychology, vol. 38 (1927); A. A. Roback, The History of American 
Psychology, 2nd ed. (1964). (K. M. D.; X.) 

TITHE (from Old English teogotha, “tenth”), a term chiefly 
referring to dues legally payable to an established Christian church; 
originally, in the ancient Near East, a proportion, often a tenth, 
of the year’s gain due from a worshiper to his god, the god’s tem- 
ple, and its ministers. 

; As early as the time of the patriarchs the Jews began to vow 
tithes (maʻaser; e.g., Gen. 28:22), but the oldest law code that 
prescribes them is Deuteronomy. Deuteronomy, however, seems 
to speak of two tithes, one to be used for an annual sacrificial meal 
(14:22-27) and one to be used for charity (14:28-29; 26:12-14). 
The relation of the tithe or tithes to the offering of first fruits (e.g., 
26:1-10) is also problematical. In later Old Testament writings 
the tithe is reserved for the Levites (e.g., Num. 18:21-24). In 
Postbiblical times, the 7th and 8th tractates of the Mishna and 
Talmud are devoted to tithes, and the Shulhan ‘Arukh (published 
1565), the authoritative law code of Joseph Qaro, considers tith- 
ing for the poor to be obligatory. 

_ The Christian church depended at first on voluntary gifts from 
its members, often in kind, from which the local bishop paid the 
Clergy, maintained the church buildings, and relieved the poor. 
Early Christian writers tended to consider tithing as one of the 
Jewish laws not enjoined on Christians, the people who have, as 
Trenaeus said, “received liberty” and who should thus give freely. 
As the church grew, however, some provision had to be made for 
its support, and Christians began to be exhorted to follow Old 
Testament practice, supported, by implication, by the New Testa- 
ment (e.g., Matt, 10:10; Luke 10:7; and I Cor. 9:3 ff.). By the 
. 
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6th century many Christians were setting aside a tenth of their in- 
come and paying it to a church. Tithe was not regarded as a gift 
to the church but as God's property. Man was a kind of share- 
cropper with God, who had a proprietary interest in man’s works 
and was entitled to a tenth of the proceeds. The first church coun- 
cil to mention tithes is that of Tours (567), which exhorted their 
payment.. The second Council of Macon (585) attempted to en- 
force payment under pain of excommunication; the clergy were 
to use tithes for the relief of the poor, the ransoming of prisoners, 
and their own needs. 

Obligatory tithing spread with the church over all of Europe, 
not without vigorous resistance in some newly Christianized areas, 
In 765 the Carolingian king Pepin III the Short sent a letter to all 
bishops making payment of tithe by each individual to his parish 
church a legal obligation. Two capitularies of Charlemagne (779 
and 794) reinforced this. In England in the 10th century payment 
was made obligatory under ecclesiastical penalties by Edmund I 
and under temporal penalties by Edgar. 

Ecclesiastical law classified tithe by its origin, as praedial, from 
crops; mixed, from farm stock; and personal, from business un- 
dertakings. When a new parish church was built the bishop de- 
fined the boundaries of the parish, so that all knew to which church 
they must pay tithe; it was often to the tithe payer’s advantage 
to commute his tithe for a fixed money payment, called a modus. 

Inevitably, abuses developed. A tithe owner could lease his 
tithe to a third party for money rent, and by the 11th century 
much tithe was in the hands of laymen, sometimes by virtue of 
seignorial rights, sometimes through purchase from a bishop or 
monastery. Under Pope Gregory VII and his successors, lay own- 
ership of tithe was made illegal, but lay owners relinquished their 
tithes not to their parishes but to monasteries and cathedrals. In 
the later Middle Ages, hospitals and Oxford and Cambridge col- 
leges became possessors of tithe. 

This wholesale diversion of tithe, which financed some of the 
most splendid achievements of monastic and cathedral architec- 
ture, also often impoverished the parochial clergy. 

In any event, however, a parish tithe could not be spent wholly 
on that parish’s own needs. There being no central church funds, 
the church’s resources consisted of the total of the tithes of all the 
parishes. Under Carolingian legislation a quarter of each tithe 
went to the bishop, a quarter to the parish priest (appointed by 
either the bishop or a lay lord), a quarter to the poor, and a quarter 
to the upkeep of the church building. If a monastery owned a vil- 
lage, it received the tithe and had to provide the priest. 

At the Reformation the imposition of tithes continued, but for 
the benefit of the Reformed churches. Luther himself approved 
in general of paying them to the temporal sovereign. Gradually, 
however, opposition grew. In France tithes were repealed at the 
time of the Revolution, without compensation to titheholders. 
Other countries abolished certain kinds of tithes and indemnified 
the holders. By 1887 the tithe had been brought to an end in 
Italy. It was abolished in Ireland at the disestablishment of the 
Anglican Church in 1871. It gradually died out in the Church of 
Scotland; by the Church of Scotland (Property and Endowments) 
Act, 1925, certain property and endowments previously held in 
trust for the church were vested in the church through its general 
trustees, who form a corporation. 

In England, under the Tithe Act, 1836, tithe was commuted 
for a rent charge depending on the price of grain. In 1925 it was 
ordered that £4 10s. of every £100 of tithe should be paid into a 
sinking fund, which in 85 years would be sufficient to pay off all 
the tithe rent charges. By the Tithe Act, 1936, tithe rent charges 
were abolished. Owners were compensated by redemption stock 
charged by way of guarantee on the consolidated fund. For each 
rent charge stock was issued that would yield interest equal to the 
gross annual value of the charge. Land that bore a rent charge 
prior to 1936 was charged with a redemption annuity payable to 
the crown till 1996. 

In Germany and Austria tithe was replaced by a church tax. 
Under the Austrian system, the Roman Catholic and Protestant 
churches send demands to individual church members and have a 
right (rarely exercised) to sue for noncompliance. Citizens regis- 
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tered as belonging to no denomination are not asked for payments. 
In West Germany the tax (amounting to about one-tenth of an 
average family man’s total tax) is distributed by the state to the 
Roman Catholic and Protestant churches. A few persons who have 
formally renounced church membership are exempt. In Sweden 
and Norway the established Lutheran churches are supported by 
the state out of taxation. The Roman Catholic Church’s financial 
relations with the Spanish state are regulated by provisions of an 
elaborate concordat. 

Tithe has never been a legal exaction in the United States, ex- 
cept for a tobacco tithe that prior to independence was paid in 
those colonies where the Church of England was established, the 
amount being fixed by the assembly of the colony. Members of 
certain churches, however, as the Latter-day Saints and Seventh- 
day Adventists, are required to tithe, and some Christians do so 
voluntarily. 

The Orthodox Churches never accepted the idea of tithes and 
the Orthodox have never paid them. 

BIBLIOGRAPHY.—John Selden, History of Tithes (1618); Roundell, 
Earl of Selborne, Ancient Facts and Fictions concerning Tithes (1892) ; 
G. W. O. Addleshaw, The Development of the Parochial System from 
Charlemagne to Urban II (1954) ; C. R. Cheney, From Becket to Lang- 
ton: English Church Government 1170-1213 (1956) ; Halsbury’s Laws 
of England: Ecclesiastical Law; C. E. Boyd, Tithes and Parishes in 
Medieval Italy (1952); E. Amann and A. Dumas, L’Eglise au Pouvoir 
des Laiques (888-1057) (1948); H. E. Feine, Kirchliche Rechtsge- 
schichte: I; Die Katholische Kirche (1950); G. Constable, Monastic 
Tithes, from Their Origins to the Twelfth Century (1964). 

ITIAN (TiztANo VECELLI oR VECELLIO) (c. 1487/1490- 
1576), Italian artist universally recognized as the greatest painter 
of the Venetian High Renaissance. His prominence during his life- 
time was acknowledged by the government of his city, by the 
neighbouring courts of Ferrara, Mantua and Urbino, by the pope 
and by Emperor Charles V and his son Philip, king of Spain. 
Titian’s exceptionally long life enabled him to reflect the evolution 
of Italian art through the larger part of a century and at the same 
time to set a pattern according to which the lives of many creative 
artists were enacted. First, there were the years of apprenticeship 
in which the achievements of the past were absorbed. Second, 
with a bound, all of his contemporaries were left behind and a 
miraculous outburst of inventive power directed every branch of 
painting into new channels, demanding greater material size for 
greater spiritual expression. Third, there followed a calming-down 
period when the artist had reached his 40s and his interest turned 
to refinement and detail. Fourth, there was another crest of the 
wave: a return to the youthful conceptions of his heroic era, but 
the conception as such had lost its original importance in favour 
of changed interpretation. Fifth and last, in the isolation and 
loneliness of the old, he rejected all compromise with the demands 
of his period. The fame which he had gained during his earlier 
manhood lived on, but his direct influence on ascending contem- 
porary artists had lessened and finally stopped. Younger patrons 
withdrew, and there was a rumour of decay. This art of Titian’s 
old age, which disregarded his patrons’ tastes, became the pure 
expression of the master’s intentions. This work does not show 
decay. It is his fulfillment. 

What is known of Titian’s life is derived mainly from the writ- 
ings of three contemporaries: Lodovico Dolce, Pietro Aretino and 
Giorgio Vasari. Dolce and Aretino lived in Venice and were in- 
timate friends of the master. Vasari favoured Florence and 
Michelangelo and was thus prejudiced against Titian, although 
not openly inimical. Born in Arezzo and a compatriot of Pietro 
Aretino, Vasari was influenced by Aretino’s high appreciation of 
Titian. Carlo Ridolfi, writing in 1648, elaborated Vasari’s state- 
ments, sometimes incorrectly, and collected everything that was 
known about Titian in Venice in the middle of the 17th century. 
A source of a quite different nature is Sir Anthony Van Dyck’s 
sketchbook (c. 1624, British Museum) which in drawings pre- 
serves much of Titian’s work in Italy, or rather what was believed 
to be by Titian in Van Dyck’s time. 

The year of Titian’s birth is not known, but what is known of his 
early career, including the fact that he was still apparently a very 
young man when engaged as Giorgione’s assistant in 1507-08, 
points to about 1487-90 rather than to the once traditionally ac- 
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cepted date of 1477. His birthplace was high in the Alps, Pieve 
di Cadore, to which Titian often returned. In drawings he 
seems to have thoroughly studied his native mountains since he 
often inserted their majestic views in the background of his paint- 
ings. His family had resided in Pieve di Cadore for centuries, their 
male members having followed a military or a judicial career. It 
may be assumed that the boy had shown an inclination for paint- 
ing early; otherwise he would not have been sent to Venice at the 
age of nine to be trained as a painter. There, probably after a 
short apprenticeship with Sebastiano Zuccato, a poor craftsman, 
he entered the workshop of the government’s official painter, Gen- 
tile Bellini, and shortly afterward that of Giovanni Bellini. If a 
modern interpretation of Vasari’s text is correct, Titian had a 
hand in furthering his master’s important commission for Alfonso 
d'Este, duke of Ferrara, the “Feast of the Gods” (National gal- 
lery, Washington). The first reliable information about Titian 
concerns his share in the frescoes which Giorgione was commis- 
sioned to paint on the walls of the Fondaco dei Tedeschi (the ware- 
house of the German merchants in Venice, 1507-08). In the damp 
Venetian atmosphere the frescoes soon perished except for two 
fragments now in the Academy in Venice; the compositions of 
several others are preserved in engravings dating from the 17th 
and 18th centuries. 

Three murals representing deeds of St. Anthony, which Titian 
painted in the Scuola del Santo in Padua, are documented by the 
receipt for his fee dated Dec. 2, 1511. In the mural representing 
St. Anthony bringing to life a woman murdered by her jealous 
husband, Titian shows his independence by relegating the cul- 
minating episode of the legend to the background and making the 
dramatic episode of the murder the main scene. 

After Giorgione’s death, Titian returned to Venice. Marcantonio 
Michiel’s notes on Venetian art treasures state that Titian finished 
several of Giorgione’s pictures. His own work was strongly in- 
fluenced by Giorgione in this period which ended about 1515. The 
most famous examples are the “Flora” (Uffizi, Florence) and the 
“Sacred and Profane Love” (Borghese gallery, Rome); opinions 
about the authenticity of the “Concert” (Pitti, Florence) are di- 
vided. 

Before 1513 Titian designed the mighty series of woodcuts, 
“Triumph of Faith,” “Sacrifice of Abraham” and “Destruction of 
Pharaoh’s Host in the Red Sea.” They represent a revolution in 
the history of woodcuts, for they did not vie with miniature paint- 
ing, as earlier graphic art in Venice had done, but rather with 
murals, In the “Destruction of Pharaoh’s Host in the Red Sea” 
the drowning horses in their violent poses were most impressive. 
Titian, conscious of having achieved something that no other artist 
in Venice could have accomplished, let this sureness set the tone 
of his application to the government for the commission for the 
“Battle” in the Sala del Gran Consiglio (Great Council hall in 
the Ducal palace) in 1513, in which horses were to be the main 
actors. The first decoration of this hall, representing legendary 
themes, was replaced by a series for which Titian painted the 
“Battle of Spoleto.” After this series was destroyed by fire in 
1577, another series was begun in which the battle of Spoleto was 
not included as a theme, and even its name was lost; later writers 
referring to Titian’s great work spoke of it as the “Battle of 
Cadore.” A painted copy in the Uffizi, two engravings, a prepara- 
tory drawing of the whole composition in the Louvre and a study 
for one of the riders in the Uffizi are all that are preserved of 
Titian’s greatest secular painting, which required a quarter of a 
century to complete. After receiving this commission, as well as 
the position of official government painter in 1516 after Giovanni 
Bellini’s death, Titian accepted many other commissions. 

The high altar painting “Assumption of the Virgin” for the 
church of Sta. Maria Gloriosa dei Frari was the sole commission 
which he completed on schedule (ordered in 1516, unveiled in 
March 1518). This work, abundant with figures and bursting with 
vitality, was a frightening surprise for the Franciscan monks. 
Venice, bound by its Byzantine heritage and therefore more con- 
servative than any other cultural centre in Italy, with this painting 
stepped to the front of the new movement called High Renais- 
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The second of Titian’s great religious classics is the altarpiece 
for the Pesaro family, also found in the Frari. The payments 
ran from April 1519 to May 1526, and on Dec. 8, 1526, the festival 
of the Immaculate Conception, the painting was unveiled. This 
composition, although not so energetically dedicated as the “As- 


sumption” to unprecedented arrangement, nevertheless again in-. 


troduced an unprecedented scheme, Instead of the usual frontal 
position, the construction has been shifted to an oblique angle; 
furthermore the scene is set not within the usual church interior or 
in the open with a landscape view, but in a kind of portico with 
two huge columns heightening the impression of spaciousness. 
The group of donors, including ancestors and living members of 
the family, are intermingled with the saints, so that the saints be- 
come endowed with human vitality and the humans with saintly 
bliss. The third of Titian’s religious classics, the “Martyrdom of 
St. Peter Martyr,” painted between 1525 and 1530 for the church 
of S. Giovanni e Paolo in Venice and destroyed by fire in 1867, is 
preserved in many copies, The union of figures and landscape, 
striving with all their force to the single effect of the drama of the 
assassination, made this work a landmark in the history of paint- 
ing. This ‘Peter Martyr” brought to Titian the acclaim of his 
contemporaries as the greatest landscape painter of his time. 

Alfonso d’Este commissioned three mythological paintings from 
Titian that are worthy parallels to the three great religious works. 
Executed between 1517 and around 1523, they also introduced a 
new style in their field, The correspondence between the duke’s 
agent in Venice, Titian and the court of Ferrara indicates how 
frequently Titian was interrupted and how the duke urged the exe- 
cution of these works. The themes of the “Worship of Venus” 
and the “Andrians” (both in the Prado, Madrid) were taken from 
descriptions by the late classical writer Philostratus; the one of 
“Bacchus and Ariadne” (National gallery, London) from Ovid’s 
Metamorphoses. There are some striking analogies between the 
religious and mythological works (e.g., in the “Assumption” and 
the cupids in the “Worship of Venus”); the tense movement of 
Bacchus and its alert reverberation in his suite find their parallel 
in the main figural drama of the “Peter Martyr” and its resonance 
in the tree trunks and swishing branches. 

Titian’ mood in his turbulent youth was not appropriate to 
portrait painting. After the few small and subdued portraits from 
his Giorgionesque period, Titian chose a larger format. Other- 
wise they resemble in their solemn rigidity the portraits of the 
donors in the religious paintings. 

In the period of relaxation which followed Titian’s first creative 
outburst he painted so many portraits that Aretino said in a letter 
of Nov. 9, 1537, that Titian was believed to have become a mere 
portrait painter, The large output of these portraits in the 1530s 
was rather uneven; outstanding were those of “Cardinal Ippolito 
de’ Medici in Hungarian Costume” (1533; Pitti), the emperor 
“Charles V With Dog” (1532; Prado), “Alfonso d’Avalos, Mar- 
quess del Vasto” (1532; private collection, Paris) and “King Fran- 
cis I” (1538; Louvre). The portraits of the emperor and the 
French king have in common that they were not painted from na- 
ture but from models, That of the emperor is an exact copy from 
a painting of the Austrian court painter Jacob Seisenegger; that 
of the French king is from a medal, Titian’s eminence as a por- 
traitist is proved in these works: the dry work of Seisenegger has 
been developed into a deep and noble conception of the strange 
Personality of this lonely man; and the medal’s abstract profile 
has become the means of expression, the pose alone bringing to 
life the king’s “chivalrous gaiety, his sex-appeal and exuberant 
Vitality.” The emperor appointed Titian as his court painter and 
Promoted him to count palatine. The latter promotion enabled 
Titian to legitimate his two sons born before his marriage. Typi- 
cal works from Titian’s intimate period are the small painting 
in the Louvre, “Madonna With the Rabbit” (263 X 33 in.) and 
the somewhat larger one, “Madonna and Child With Saint John 
and Saint Catherine” in the National gallery, London (394 X 554 
re Both claim the same documentation, a letter from 1530 men- 
ihe a “Madonna With St. Catherine” for the court of Mantua. 
\lthough the Louvre painting, an “idyllic scene in format, compo- 
sition and spiritual content is a little Titian, its colour scheme 
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makes it worthy to rank among his great masterpieces.” 

The “Presentation of the Virgin in the Temple,” painted between 
1534 and 1538 for a wall in the Scuola della Carità, is still at its 
original location above two doors where the Accademia (the 
Museum of Venice) has grown around it. At first sight its com- 
position looks traditional; but the perspective construction has 
been unobtrusively developed into a motif of expression. The 
woman with the basket of eggs against the stair wall, seemingly a 
mere genre figure traditional in Venetian paintings of this subjett, 
is monumentalized by Titian to a heroic dignity which fits well 
with the antique torso on the other side of the door. 

Titian visited Rome in 1545, at which time Paul III Farnese 
and his two nephews sat for a group picture. This Farnese group 
(Naples), a feast in flaming reds, was never finished. Titian 
brought with him as a present a picture of “Danaé.” This precious 
gift, now in Naples, is an evolution of the motif of the “Nude 
Woman Lying Down,” the first version of which goes back to 
Giorgione. Titian had further developed this motif in the “Ur- 
bino Venus” (about 1538; Uffizi). Shortly afterward, he adapted 
this genrelike version, using the same youthful girl to model for 
a “Danaë” (private collection, New York) and later for the fully 
blooming woman of the Naples painting. Even while in Rome 
Titian tried to obtain the emperor’s invitation, offering him a 
“Venus” painting as a present. In 1547 he brought it to Augsburg 
where Charles V held his diet. This Venus has not been identi- 
fied; it might have been a version of the two shop productions of 
this subject in the Prado. The most important work of Titian’s 
first stay in Augsburg was the portrait of the emperor as victor of 
the battle of Mühlberg, which took place on April 24, 1547. The 
emperor is shown in the armour he wore that day as he rode into 
battle. The painting (1548; Prado) sets the pattern for all sub- 
sequent representations of princely portraits. The “Gloria” 
(1554; Prado), also called “Last Judgment,” is the last great paint- 
ing Titian delivered to Charles V. The emperor took it with him 
when he retired to San Yuste after his abdication in 1555. After 
1554, Titian began to deliver his paintings to Philip II, Charles’ 
successor. On Dec. 22, 1574, he sent a list of those which he 
had shipped to Spain during the previous 25 years. Most of them 
represented mythological subjects—Titian called them poesie— 
and were developments of earlier conceptions. These can best be 
studied in the “Danaë” versions of this late period (¢.g., in the 
Vienna gallery), which enhance the decorative side at the expense 
of the spiritual content. The woman whose passion had height- 
ened her into a goddess became a fixture within a harmonious 
construction. Seen from another angle, such change denotes the 
wise and tenderly sad resignation of old age. 

Titian’s son Orazio, other members of the family and German 
painters who had joined the shop fulfilled the incoming orders and 
manufactured the goods which Orazio shipped to places where sales 
were likely. Titian may—or may not—have retouched them be- 
fore they left the studio. The assistants based their fair copies 
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on models kept in the studio. Titian himself had done these 
models, consisting of portraits from nature, final conceptions of 
his poesie and devotional pictures. Serving originally as a basis 
for further production as Titian developed or modernized them, 
they now served for reproduction by the assistants. Some of 
these modelli go back into Titian’s youthful years. Vasari, when 
visiting Titian in 1566, found the house in the Birri full of them. 
After Titian’s death Pomponio, his second son, had them retouched 
and finished to make them salable. Most of them came to the 
Hermitage (St. Petersburg) in the rgth century, and to the United 
States in the 20th century. Four were bought by Tintoretto in 
their original state (one of these, “Christ Crowned With Thorns,” 
is in Munich). These modelli had not been conceived for sale; 
they anticipated the unrestrained boldness that is typical of the 
master’s late works, with which they are often confused. The 
very impressive late “Pietà” (Academy, Venice), which Vasari 
had seen in the studio and with which Titian had planned to adorn 
a chapel in the Frari, was finished by Palma Giovane after Titian’s 
death in Venice on Aug. 27, 1576. 

Orazio died from the plague several weeks after his father. He 
had been his father’s right hand for many decades, and Titian had 
tried to introduce him as his heir to King Philip of Spain and to 
the Venetian government. Since all the work of Orazio, except for 
a small Crucifixion that was rediscovered in 1956 in the Escorial 
in Spain, has been inseparably incorporated into that of his father, 
nothing of his own style is identifiable. 

See also references under “Titian” in the Index. 

See H. Tietze, Titian, 2nd ed. (1950), which has a good bibliography. 

(E. T.-C.) 


TITICACA, LAKE (Laco Titicaca), in the Andes of South 
America on the border between Peru and Bolivia, is the world’s 
highest large lake. Its area of 3,141 sq.mi. (8,135 sq.km.) is di- 
vided into two parts by the Strait of Tiquina. The northwest part, 
Lake Chucuito, is the larger, 79 mi. (128 km.) long by 48 mi. (78 
km.) wide; the smaller southeast part, Lake Uinamarca, is 15 mi. 
long by 35 mi. wide. The whole lake, including the strait, is 110 
mi. (178 km.) long. Its northeast shore is along the base of the 
towering Cordillera Real with peaks 21,000 ft. (6,400 m.) or more 
in height. Spurs of the mountains extend into the lake as rocky 
promontories. There are also high mountains to the southwest. 
Between the promontories, and at either end of the lake, the shores 
are marshy. The water level is 12,497 ft. (3,809 m.) above sea 
level. The lake is very deep—1,214 ft. (370 m.). Consequently 
the water temperature remains quite constant at about 51° F (11° 
C). The lake receives its water, which is only slightly brackish, 
through many short streams descending from the snow-capped 
mountains on either side. In addition there are three larger rivers 
draining a wide area of the Peruvian highlands—the Rio Ramis, 
the Río Coata, and the Rio Huenque. The lake’s outlet to the 
southeast is through the Rio Desaguadero into Lake Poopó. 

One of the earliest civilizations of the Americas developed 
around the shores of Lake Titicaca. Archaeological remains of 
old cities, dating back to the time before Christ, are found on 
Titicaca Island and Coati Island, on the Copacabana peninsula, 
and at Tiahuanaco, southeast of the lake. The Aymara Indians 
who still live in the Titicaca basin are the descendants of native 
peoples who were conquered by the Incas from Cuzco. They 
maintained their language and their way of living in spite of this 
conquest. Later, when conquered by the Spaniards, they were able 
to maintain their hold on the land regardless of the superior tech- 
nology of the people from Europe. The Aymaras catch fish in the 
lake, and plant potatoes, quinoa, barley, and maize on terraced 
fields around the shores. Their land is generally accepted as the 
place where the potato was first planted as a crop. Railroads 
connect Puno on Lake Titicaca with Mollendo and Matarani on 
the Peruvian coast, and Guaqui at the southeast end of the lake 
with La Paz in Bolivia. A regular steamer service connects these 
two lake ports. 

See also Bottvra; PERU. (PLE. J.) 

TITLE TO LAND. Title is a legal conclusion concerning 
the ownership ot land drawn from facts which, if proved, will 
enable an “owner” to obtain or retain possession of it. A com- 
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plete understanding of land titles requires comprehension of the 
number and nature of interests in land recognized by the legal 
system where the land is located, the rules which the system 
provides to determine priority among two or more claimants to 
the same land and the procedure for obtaining and preserving the 
necessary title evidence. 

The Anglo-American law of real property recognizes a com- 
plicated mass of interests which may coexist in a parcel of land. 
Several estates, several concurrent owners of undivided interests 
and several persons having different rights to use and enjoyment 
may all exist with respect to any given parcel. Fragmentation of 
ownership thus complicates land titles, but the rules concerning 
priorities may determine how many of the fragments other than 
those presently created are factors in the title. 

It would have been possible to have had a priority rule that 
anyone who buys and takes possession in good faith obtains an 
absolute title to land even though the possessor from whom it 
was obtained was not himself the owner. Under such a rule a 
thief could pass title to an innocent purchaser. Mercantile law 
applies this precept to certain kinds of negotiable instruments 
such as currency, notes or checks, so that an innocent person who 
purchases such property from a thief acquires a title prior to or 
better than the person from whom the instrument was wrong- 
fully taken (see CoMMERCIAL Paper). This rule, however, has 
never been applied to land; in fact, the early common law had 
almost an exactly opposite rule of priority: first in time is superior 
in right no matter how innocent a later purchaser may be. This 
rule, together with the fact of land’s permanence and the preva- 
lence of many interests in land, gives land a long title history 
which must be proved. A buyer of land must often examine 
the entire history of a parcel of land in order to determine whether 
the present seller is the successor of an earlier person who was 
first in time. Thus a seller must show that he got it lawfully 
from someone else and the latter from someone else and so on. 
Except for ancient and modern statutes of limitations designed to 
prevent a person, however rightful he may be, from asserting his 
claim after the lapse of a number of years, this proof would require 
that title be traced back to a discoverer, conqueror, sovereign or 
some other “first” person (see PRESCRIPTION). 

The basic problem in land titles is one of proof. How does a 
seller go about furnishing proof that he or his predecessors were 
first in time? In primitive society neighbours knew firsthand and 
from received tradition who owned what parcel. If ownership was 
to be transferred from one person to another, it was done with 
the utmost publicity in the neighbourhood—by a symbolic de- 
livery of the land in the presence of neighbours. As society be- 
came more complicated such direct knowledge was not enough, and 
each government eventually provided procedures for preserving 
the evidence of title histories. In much of England this is still 
done by passing the accumulated instruments of title from one 
buyer to the next. However, on the continent of Europe, in all of 
the British Commonwealth and in the United States, systems of 
public registries where evidence of title could be publicly pre- 
served were universally established. In the English-speaking world 
the registries maintained in the American colonies, from as early 
as 1640, are the oldest. Registration of deeds was first introduced 
in England (in Yorkshire and Middlesex) in the 18th century; 
traditional deeds are being superseded by registration of title in 
a land register first introduced on a voluntary basis by the Land 
Registry Act, 1862; since the Land Registration Acts of 1925 and 
1936 registration has been intended to become nationwide and 
compulsory (compulsory registration was first introduced in Lon- 
don in 1899). 

In the process of developing the systems of public registries, the 
old “prior in time, prior in right” rule was substantially modified, 
if not eliminated, and the modern system of priorities is based 
almost completely on statutes dating, in the Anglo-American 
world, from the 18th century. Two systems of public registry 
developed and are still in use. In one system a record of all docu- 
ments affecting land title is kept in a public registry, and a compe- 
tent examiner must himself draw the necessary legal conclusion as 
to the owner of a parcel of land. This system compels a buyer 
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to investigate title and to draw, at his peril, a correct legal con- 
clusion regarding the significance of all the recorded documents. 

Under the other registry system, known as the Torrens 
system (see below), the legal conclusion as to the state of 
the title is itself shown by the public record. 

The Title-History System.—Under the first system, which 
maintains a public record of the title history, the statutes, in order 
to compel use of the record, developed four different rules of pri- 
ority: (1) In some parts of western Europe a conveyance at- 
tempting to create an interest in land is not effective at all until 
it is recorded in the public records, so that the first to be recorded 
is prior in right because it is the only recognized transfer. The 
Anglo-American legal system rejected this rule of priority and 
concluded that an unrecorded deed of conveyance was good as 
between grantor and grantee but that a grantee who failed to 
record might lose his priority or right to some other claimant. 
(2) In the original recording statute for York county, in Scot- 
land, and in a few states of the U.S. a first grantee could lose his 
right as against a person who recorded first; he who wins the 
race to the public records has priority of title. (3) In the original 
Middlesex statute and in many parts of the United States, par- 
ticularly in the northeast, a second grantee from the same grantor 
acquires priority or title only if at the time of the delivery to 
him of the second instrument he had no notice of a prior instru- 
ment. Since he had “record notice” of a recorded instrument 
whether or not he saw it, the second in time is entitled to priority 
only if the first instrument is unrecorded and only if the person 
receiving the second conveyance is without actual knowledge of 
the earlier instrument. (4) The third type of statute in the 
United States and in parts of the British Commonwealth combines 
the “race” type with the “notice” type described above and grants 
priority to a subsequent purchaser over an earlier purchaser of the 
same parcel of land only if the second purchaser lacks notice and 
records first. 

Recording and Indexing—The mechanics of recordation are 

relatively simple. In all jurisdictions a person is on notice by 
reason of record only if the instrument found in the record is one 
entitled to be there. If the instrument is of a type entitled to 
be recorded, it is accorded record notice in most U.S. states only 
if it is acknowledged or witnessed. The recipient of an instrument 
of conveyance takes it to the office of the recording agency, usually 
a county, although sometimes a town office, together with the pre- 
scribed fees. The instrument is from that moment “recorded.” 
The recorder transcribes the instrument by hand, typewriter or 
photography and returns the original instrument to its owner. 
_ Because of the volume of such records, an index to the system 
is necessary. Two types of index are in use, many states of the 
U.S. having both types. By far the most common are alphabetic 
indexes of both grantors and grantees. In such an index system a 
prospective buyer would find his seller’s name in the grantee index, 
which would also give in an appropriate column the name of his 
grantor and the volume and page where the instrument is recorded. 
By following the grantee index back as far as one wished, looking 
for each preceding grantor in the grantee index, one could deter- 
mine the chain of title of the present owner. A search of the 
grantor index would indicate whether any grantor in the chain of 
title had made some other conveyance of the same parcel of land 
to another. Thus the grantee index would index that B had pur- 
chased from A, but only the grantor index would indicate that A 
Previously had mortgaged the land to X. 

The other index system is based on the parcel rather than the 
names of the owners, and all relevant instruments concerning 
each physical area in the county are listed by page and volume 
number of the official books of record. Thus each parcel has its 
own index page. This index system is called a “tract” index. 

Other Information Affecting Title—Unfortunately for a title 
examiner not all of the matters which affect title to a parcel of 
land are to be found in the recorder’s office. Thus any real-prop- 
erty tax liens for unpaid taxes will be listed in the county treas- 
Tae office; bankruptcies and federal tax liens may be in the 
a States courthouse in another county; if the parcel of 

was transmitted by reason of the death of the owner, the 
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records of the probate court must be searched; if one of two 
joint owners dies, the only evidence of the power of the survivor 
to convey is the death certificate of the other in the department 
of vital statistics. Some defects in title may not appear in the 
record at all. An instrument does not indicate whether a transferor 
at the time of transfer was married or single; it does not indicate 
whether the instrument is in fact a forgery; nor does it indicate 
that in spite of the description in the conveyance there is less land 
than agreed upon because a neighbour built his fence on the wrong 
location of a boundary or built his eaves and cornices to overhang 
the property being purchased. 

England has alleviated some of these difficulties by providing, 
since 1925, a land charges registry in which tax liens, covenants, 
easements, annuities and certain public-building restrictions must 
be recorded in order to give the claimant to them priority. How- 
ever, since entries in this system are made against the name of 
a previous owner and not against the land, title search is diffi- 
cult. 

Professional Aids —The complicated nature of transactions un- 
der the title-history system has produced several kinds of profes- 
sionals who are customarily employed in order to give a buyer 
full assurance as to title. For urban properties it is customary 
in many parts of the United States and England to employ a sur- 
veyor to run the lines of the description of the land in question 
in order to determine any discrepancies and encroachments on the 
property. A professional title searcher is employed to trace in 
the public records the history of the land title and to abstract the 
records. Sometimes this title searcher is the lawyer who also 
gives a title opinion, and more commonly in western United States 
he is a professional abstractor or reader of the records and not a 
lawyer. Finally, a lawyer is employed to read the abstract of the 
instruments found in the public records and to prepare a title 
opinion in which he states his conclusion as to the state of the title. 
No one of these professionals guarantees the title; each is obligated 
only to use the reasonable standards of competence of his pro- 
fession, and in the case of the abstractor there is an absolute 
obligation not to misread or omit a document in the chain of title. 
Abstractors are usually bonded. In England, while a surveyor 
may be used, a solicitor performs all other functions, 

Private Title Insurance —Another expedient for overcoming the 
worst drawbacks of the private investigation system used in the 
United States is private title insurance. A title insurance com- 
pany either investigates the history of a title itself or employs an 
abstractor to do so; then, on the basis of a legal examination of 
this history, it insures that the title is good except for certain 
reservations stated in the policy. The title insurance policy, pur- 
chased for a single premium and not an annual premium, insures 
not only against loss resulting from mistakes in the abstract of 
the public records but also insures that its legal conclusion regard- 
ing the title is correct, including loss resulting from forgery 
and other irregularities which may not show on the face of the 
records. Thus, if a married man in the chain of title states in his 
deed of conveyance that he is single, the public records will show 
no outstanding claim of marital property in the other spouse. If 
such a claim does exist because the man is married, contrary to his 
recital, this claim prevails against an innocent purchaser, Title in- 
surance will insure against this possibility. 

The Torrens System.—Another system of title insurance guar- 
antees that the title is as shown in a document maintained in a 
register of title. Where the older system maintains evidence of 
title in public records from which a conclusion may be drawn by 
an examiner, in the title registration system the ultimate conclu- 
sion itself is registered. This system prevails on the continent 
and in many British Commonwealth countries. While it hasbeen 
available in about 20 states of the U.S., it has failed to make head- 
way. The system is called registration of title or Torrens title 
after its originator in the Anglo-American world, Sir Robert Tor- 
rens of Australia, who modeled it after the ancient ship-registry 
system in England. The Torrens system is similar to the English 
registration of title but its record is much more rigid than the 
English registration, in which cases of fraud or mistake can be 
rectified without difficulty. 
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Under the Torrens system each parcel of land is set up on a 
register in the public records. This page sets forth the name of 
the owners of the fee simple and also all other rights, interests 
and liens to which the property is subject. A copy of this page, 
called an “owner’s duplicate certificate title,” is delivered to the 
owner. The transfer of a registered title is accomplished by 
the owner delivering his certificate to the official registrar with 
a direction to issue a new certificate to the transferee. The old 
certificate is then canceled and a new one issued. Thus the sys- 
tem is analogous to the procedure for transfer of shares of stock 
—the old stock certificate is surrendered for cancellation and a 
new one issued in the name of the new owner. In the case of in- 
voluntary conveyances such as sales by order of creditors, there 
must be a court order directing the registrar to make the change 
in ownership. 

On an application for first registration the Torrens system in 
the United States differs substantially from that in the rest of the 
world. In the commonwealth countries a government official, the 
registrar, inspects the title in the manner described above for 
the recording system, and his conclusions, guaranteed by the 
state, are then entered as the original registered title. In the 
United States it was thought, at the turn of the 20th century, 
that the state and federal constitutions required such conclusions 
to be made only by a court. Accordingly, an elaborate and ex- 
pensive proceeding to “quiet title” is necessary, in which, after 
argument and hearing by all possible claimants, the court instructs 
the registrar as to the nature of the registered title. 

The key to the Torrens system is the conclusiveness of the 
certificate. Everywhere in the United States, however, the statutes 
except certain encumbrances from being shown on the certificate. 
The usual matters are short-term leases, public highways, current 
taxes and claims of the United States. A purchaser of land under 
a Torrens title in the U.S. must therefore continue to search other 
records for these encumbrances. 

The reasons for the failure of Torrens title in the United States 
are revealed by the reasons for its success elsewhere. The success 
of the Torrens title in western Canada and parts of Australia is 
due to the fact that the first registration commences with the 
initial transfer of land into private ownership from the sovereign. 
Thus no complicated earlier history has to be unraveled or con- 
sidered. In the United States the initial registration is a costly 
judicial proceeding which will be undertaken by an owner only if 
the market value of his land promises, as a result, to increase 
sufficiently to cover the expense. Since this is rarely the case, the 
cost of registration must almost always be borne by the initiator 
and cannot be passed on to his successors. It is significant that 
even in countries where an administrative rather than judicial 
proceeding is available, registration has not occurred voluntarily. 

Another reason for the failure of the Torrens system in parts 
of the United States was the bankruptcy of the assurance fund. 
Instead of making the guarantee an obligation of the state, each 
state provided that a portion of the fee paid at initial registration 
and at each transfer should be paid into an insurance fund which 
would guarantee the title of the holder of a certificate against 
loss. In California a judgment for more than the amount col- 
lected in the fund early in Torrens history destroyed the confi- 
dence in the assurance fund. 

In the United States failure of the registered title system has 
caused renewed interest in methods of simplifying the old recorda- 
tion system. Many states have statutes limiting or eliminating 
claims more than a specified number of years old; e.g., 75 years. 
Bar associations have prepared title standards to which all lawyers 
are urged to adhere, and they have drafted statutes reducing some 
objections to the older system. Nowhere has the United States 
gone as far as England, which has eliminated many of the cumber- 
some features by changing many interests, such as legal future 
interests, into equitable interests, subject always to a trustee’s 
power to convey the land free of the claim, and also by limiting 
the title which a purchaser may demand, in the absence of agree- 
ment otherwise, to a good title not more than 30 years old. 

On the assumption that the title-history system would continue 
in the United States, many public and private groups engaged in 
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research to determine whether all title information could be re- 
duced to cards or microfilms that could be used with modern elec- 
tronic computer and other machines. See also REAL Property 
AND CONVEYANCING, Laws OF. (A. Dm.) 

TITMOUSE, a name used for certain of the small songbirds 
(q.v.) of the family Paridae, especially those of the genus Parus. 
In Europe “titmouse” used to be in general use but has been 
shortened to “tit” with a qualifying word to indicate the species, 
as blue tit, etc. In the United 
States, where the long form of 
the word is used, as tufted tit- 
mouse, some species that would 
be called tits in Europe are called 
chickadees (g.v.), from the voice 
of the birds. The second part of 
the word is from the old English 
bird name and has nothing to do 
with the mammal mouse. Schol- 
ars used to hold that “titmouses” 
was the proper plural but usage 
favours “titmice.” The short 
form, “tit,” is also used for sev- 
eral other unrelated small song- 
birds of various families. 

The name titmouse is used in the United States for the several 
crested species closely related to the tufted titmouse, Parus bicolor. 
It is about six inches long, with gray upperparts, white under- 
parts, and rufous flanks. This titmouse searches for insects among 
leaves and twigs and in the bark of tree trunks; in so doing it flits 
about actively and perches acrobatically in a variety of poses. It 
also feeds on thin shelled nuts, which it breaks open by holding 
them in its feet and hammering with its bill. Its voice is a series 
of clear whistled phrases. It is not migratory. The nest is made 
in some natural cavity in a tree trunk and is often lined with fur. 
The five or six eggs are white, finely speckled with brown. The 
young bear some down; both parents share in nest duties. 

The titmouse family contains about 45 species of typical tits, 
titmice, and chickadees, which occur in North America, Europe, 
Asia, and Africa. They are all small birds, four to eight inches 
long, often with black caps and black throat patches, and usually 
with subdued gray and white coloration, although some are yel- 
lowish or bluish. In habits they are much like the tufted tit, but 
some dig a nest cavity in a dead tree. (A. L. Ro.) 

TITO (Jose Broz) (1892- ), Yugoslav statesman, leader 
of the Yugoslav partisans in World War II and from Jan. 14, 
1953, president of the Federal People’s Republic of Yugoslavia. 
He was born on May 25, 1892, at Kumrovec, near Zagreb, Croatia, 
then part of the Austro-Hungarian empire, seventh son of a peas- 
ant, Franjo Broz. After a childhood of poverty, he earned his 
living as á metalworker, Soon after the outbreak of World War $ 
he was sent to the Carpathian front where he was wounded and 
captured by the Russians in March 1915. This proved to be a 
turning point in his life. In 1917 he joined the Red army and also 
married a Russian girl, Pelagya Belousova, whom he divorced in 
1935. 

In 1920 Broz returned to his native country, which had mean- 
while achieved independence, and joined the Yugoslav Communist 
party. In 1928 he was arrested and sentenced to five years’ im- 
prisonment for subversive activity. When released, he went to 
Moscow where he worked in the Comintern’s Balkan secretariat. 
In 1936 he was sent to Zagreb and Paris to organize recruitment 
for the international brigades fighting in Spain. In 1937 he became 
secretary-general of the Yugoslav Communist party, making his 
headquarters in Zagreb. He visited Moscow in 1938 and 1939. In 
the autumn of 1940 he secretly convened in Zagreb the fifth party 
congress which resolved that Yugoslavia should be kept out of the 
“imperialist” war (World War II). 

In April 1941 the Axis powers invaded and partitioned Yugo- 
slavia, but it was only after the Germans attacked the U.S.S.R. 
on June 22 that he hurried to Belgrade and decided, in response to 
Comintern appeals, to prepare an armed rising against the invaders 
with himself (under the nom de guerre of Tito) as commander in 
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chief. Having organized sabotage groups and partisan detach- 
ments, Tito left Belgrade at the end of August to take operational 
command. By mid-September most of Serbia had been cleared of 
Germans. He negotiated with Dragoljub (Draza) Mihajlovic, a 
colonel in the Yugoslav army who had rallied some officers and 
members of the paramilitary chetnik organization, with a view to 
reaching a unified command and common action. Negotiations 
broke down, open clashes between partisans and chetniks followed, 
and by the beginning of December the Germans reoccupied vir- 
tually all Serbia. Tito led the remnant of his forces first into 
eastern Bosnia, then into Montenegro, and finally into western 
Bosnia. He appealed for unity between differing ethnic and re- 
ligious groups in resistance to the occupying forces, and formed 
(Nov. 1942) an embryonic political organization, the Anti-Fascist 
National Liberation committee, with the same program. 

The Germans and their auxiliaries made numerous determined 
attempts to annihilate Tito’s forces, and parachute troops once 
nearly trapped him in his headquarters at Drvar (May 25, 1944). 
He escaped to the island of Vis, which was held jointly by British 
and partisan troops. From there he was able to go to Italy to con- 
fer (Aug. 1944) with the Allied commander in chief in the Medi- 
terranean and with Winston Churchill, the British prime minister. 
A few weeks before Tito had paid a secret visit to Moscow, where 
he met Stalin for the first time. After the liberation of Yugoslavia 
Tito, now a self-appointed marshal, became prime minister (March 
7, 1945). He visited Mascow officially in April 1945. 

Toward the end of the war relations with the west deteriorated 
owing to Tito’s attempt to seize Trieste, the shooting down of a 
U.S. aircraft and the establishment of an undisguised Communist 
dictatorship in Yugoslavia. At the same time Tito’s relations with 
the U.S.S.R. unexpectedly came under heavy strain. Though his 
forces co-operated with the Soviet army in clearing the Germans 
out of Yugoslavia, he resented the previous failure of the Soviet 
Union to help the partisans, the pretensions of Soviet officers and 
advisers in Yugoslavia, the lack of support for his Trieste claim, 
and Soviet attempts to exploit the Yugoslav economy. Though 
still a convinced Communist, he had acquired an independent, 
nationalist viewpoint. “The Yugoslav brand of Communism,” he 
once said, “had its origins in the hills and forests and was not im- 
ported ready-made from Moscow.” The storm burst in June 
1948 when Stalin and the other leaders of the U.S.S.R., followed 
by those of the people’s democracies, openly attacked him. Tito, 
supported by the bulk of his party, stood firm against Soviet eco- 
nomic pressure and threats of violence. There followed a gradual 
rapprochement with the west, marked by Tito’s acceptance of eco- 
nomic aid, a state visit to Great Britain in March 1953 and a 
compromise over Trieste in Oct. 1954. 

Various moves were subsequently made, with fluctuating suc- 
cess, to draw him back into the orthodox Soviet bloc. But Tito 
continued to favour a neutralist position and cultivated close 
links with such statesmen as Jawaharlal Nehru of India and Abd- 
al-Nasser of Egypt. He played host to a meeting of neutralist 
leaders at Belgrade in Sept. 1961. His achievements are due to 
temarkable qualities: exceptional physical and moral toughness, 
Coolness in danger, promptness in making difficult decisions; in- 
flexibility over essentials, adaptability and openness to reason and 
fresh ideas; a ready sense of humour, friendliness (turning to 
ruthlessness if friends “deviated”); a great zest for life, with an 
occasional bent toward ostentation. By the 1960s he was living 
with his third wife, Jovanka Budisavljevic (a second marriage did 
not outlast the war), chiefly in Belgrade or on his favourite island 
resori of Brioni, enjoying the prestige of an elder statesman and 
the fame of a leader who had become a legend in his own lifetime. 


See Yucostavia: History š See also references under “Tito” in 
the Index, 
qppmetoonarey.—S, Clissold, Whirlwind (1949); H. F. Armstrong, 
et and Goliath (1951); V. Dedijer, Josip Broz Tito: Prilozi za 
cuibrat ju (1953), Tito Speaks (1953); F. Maclean, Disputed Barri- 
e: the Life and Times of Josip Bros-Tito (1957); M. Djilas, Con- 
een With Stalin (1962). (S. Cr.) 
ITOGRAD (Poncorica), the capital of the Socialist Re- 
Peblig of Montenegro, Yugos., is 185 mi. (298 km.) SSW of 
elgrade at the banks of the Ribnica and Moraca rivers. Pop. 
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(1961) 30,657. Under the name of Podgorica it was first 
mentioned in 1330. From the second half of the 15th century un- 
til 1879 it was in Turkish hands. In 1918 the union of Montenegro 
with Yugoslavia was proclaimed there. During World War II the 
town was occupied by the Italians and heavily damaged by the 
Allied air forces. The old Turkish-style town still exists; the 
new town is built on the banks of the two rivers. Titograd 
(as it was named after World War II in honour of Marshal Tito) 
has a university as well as several schools, It is an important cen- 
tre of trade and tobacco growing and has cigarette manufacturing. 
It is also a road centre and possesses an airfield. (V. De.) 

TITRATION is a process of chemical analysis in which the 
quantity of some constituent of a sample is determined by adding 
to the measured sample a series of known quantities of another 
substance with which the desired constituent reacts in a definite, 
known proportion. The process is usually carried out by adding a 
standard solution of titrating reagent, or titrant, from a burette, 
which is essentially a long graduated measuring tube with a stop- 
cock and a delivery tube at its lower end. The concentration of 
the standard solution is determined by performing a similar titra- 
tion with a known quantity of substance to be determined, or 
a known quantity of some other substance (a primary standard) 
which reacts in a similar way with the titrant. 

The equivalence point of a titration is that point at which an 
exactly chemically equivalent amount of titrant has been added 
to the sample. It is a theoretical quantity, which the analyst 
strives to determine as nearly as possible by means of some sig- 
nal. This signal can be the colour change of an indicator, a sub- 
stance which has been chosen to change colour as near to the 
equivalence point as possible (see INDICATOR, CHEMICAL). The 
experimental point at which the completion of the reaction is 
marked by the signal is called the end point. The difference be- 
tween the end point and the equivalence point is the titration error, 
which is kept as small as possible by proper choice of end point 
signal and method for detecting it 

Many physical properties of the titration system (sample plus 
added reagent) change gradually during the course of the titra- 
tion, and then change at a different rate after the equivalence 
point has been passed. Among these are the density, viscosity, 
surface tension, colour intensity and even the temperature (owing 
to the heat of the titration reaction and heat of mixing). Special 
titrations are sometimes carried out by measuring one of these 
properties at various points before and after the end point, and 
determining by graphical means the point at which an abrupt 
change occurs in the rate at which the measured property changes 
with the addition of reagent. 

Most titrations, however, are carried out either by means of 
visual colour indicators or by electrical methods. These two 
classes of titrations will be considered in more detail below. 


VISUAL COLOUR TITRATION 


For many titration reactions it is possible to find a suitable 
visual colour indicator which will signal the end point at, or very 
close to, the equivalence point. It is convenient to classify such 
reactions according to the nature of the chemical reaction occur- 
ring between the sample and titrant. 

Acid-Base Titrations.—For the titration of an acid with a 
base, or vice versa, the indicator is a substance which can exist 
in two forms, an acid form and a basic form, which differ in colour. 
For example, litmus is blue in alkaline solution and red in acid 
solution. Phenolphthalein, a one-colour indicator, is colourless 
in acid solution and red in alkaline solution. A wide choice of 
acid-base indicators is available, varying not only in the colours 
of the two forms but also in their sensitivity toward acid or 
base. The indicator is not necessarily chosen to change colour 
in a neutral solution, but rather to exhibit its intermediate colour 
(equal mixture of the two forms) at the acidity corresponding 
to the equivalence point composition. This acidity depends upon 
the relative strengths of the acid and base undergoing reaction. 
For instance, if acetic acid (a weak acid) is titrated with sodium 
hydroxide (a strong base) thé salt, sodium acetate, which corre- 
sponds to the equivalence point composition, gives a mildly alka- 
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line rather than neutral solution. Therefore, an indicator (such 
as phenolphthalein) is chosen so that in a solution of sodium 
acetate it exhibits its intermediate colour. 

Precipitation Titrations.—Several types of indicator reac- 
tions will be illustrated by the example of the determination of 
chloride by titration with silver nitrate, with the formation of a 
precipitate of silver chloride. First, the appearance of the first 
slight excess of silver ion can be marked by the appearance of a 
coloured precipitate. Potassium chromate can be used as the 
indicator, the coloured precipitate being red silver chromate. The 
concentration of the indicator ion must be properly chosen, so that 
its silver salt precipitates at just the right silver ion concentra- 
tion. If the coloured precipitate is less soluble than the precipi- 
tate formed in the titration reaction, it is necessary to resort to 
an external indicator titration, in which droplets of solution are 
tested for excess titrant by means of a spot test (g.v.). Second, an 
adsorption indicator can be used to detect the first excess of silver 
ion. The indicator action is based on the formation on the surface 
of the precipitate, of an adsorbed layer of silver-indicator salt, 
which forms only when an excess of silver ion is present, Third, 
a soluble coloured complex can be used as an indicator. In the 
Volhard titration of silver ion with thiocyanate, a small con- 
centration of ferric iron is added as an indicator. After the pre- 
cipitation of silver thiocyanate is complete, the first excess of 
thiocyanate is indicated by the formation of a red complex ion, 
FeSCN?2*, formed by the combination of ferric iron, Fe**, with 
thiocyanate ion, SCN~. 

Complex Formation Titrations.—The most important titra- 
tions based upon complex formation reactions are those involving 
the titration of metal ions with the reagent disodium ethylene- 
diaminetetraacetate, commonly called EDTA. The indicators are 
dyes which have the property of forming a coloured complex with 
the metal ion. As the titration proceeds, the reagent reacts first 
with uncomplexed metal ions, and finally at the end point it reacts 
with the metal-indicator complex. The colour change corresponds 
to the conversion of the metal-dye complex into the free dye. 

Oxidation-Reduction (Redox) Titrations—A redox indi- 
cator is analogous in action to the other types of visual colour 
titrations. In the immediate vicinity of the end point, the indi- 
cator undergoes oxidation or reduction depending upon whether 
the titrant is an oxidizing agent or a reducing agent. The oxidized 
and reduced forms of the indicator have distinctly different 
colours. 


ELECTROMETRIC TITRATIONS 


Electrometric titrations are those in which the end point is 
detected by electrical measurements. They are classified accord- 
ing to the electrical quantity which is measured. Potentiometric 
titrations involve the measurement of the potential difference 
between two electrodes of a cell, conductometric titrations the 
electrical conductance or resistance, amperometric titrations the 
electric current passing during the course of the titration, and 
coulometric titrations the total quantity of electricity passed dur- 
ing the titration, These four titrations are discussed below; for 
related laboratory procedures, as well as underlying theory, see 


ELECTROCHEMISTRY. 

Potentiometric Titrations.—The usual potentiometric titra- 
tion arrangement is to have two electrodes, one an indicator elec- 
trode in the solution containing the sample being titrated, the 
other a reference electrode, external to the sample vessel and 
connected to it by means of a salt bridge. The salt bridge pro- 
vides electrical contact between the sample solution and the ref- 
erence electrode. The reference electrode is some convenient elec- 
trode such as a calomel electrode which maintains a constant 
potential during the entire titration. 

The indicator electrode is chosen to respond to changes in con- 
centration of the particular substance being titrated. For instance, 
if silver nitrate is titrated with sodium chloride to precipitate 
silver chloride, silver wire serves as an indicator electrode for 
silver ions. As the precipitation of silver approaches completion, 
the potential of the silver electrode takes a sudden jump which 
serves as an indication of the end point. If an acid is being 
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titrated with a base, the indicator electrode is chosen to respond 
to changes in hydrogen ion concentration. 

In general the potential of an indicator electrode varies linearly 
with the logarithm of the concentration of the substance to which 
it responds, or E = A + Blog C, where E is the electrode poten- 
tial, C is the concentration and A and B are constants depending 
on the type of electrode and the nature of the substance being 
titrated. During the titration, C changes in direct proportion to 
the volume of reagent added. Near the end point, the rate of 
change of C relative to the amount still remaining becomes very 
large, so that log C changes very rapidly and the potential takes a 
sudden jump. For accurate work the end point is taken as that 
point at which the potential is changing most rapidly with titra- 


tion volume. 
Conductometric Titrations—A pair of electrodes, usually 


platinum sheets, are introduced into a titration vessel, and the 
electrical resistance is measured after the addition of successive 
portions of reagent. The reciprocal of the resistance, or con- 
ductance, is plotted against titration volume. Generally the re- 
sulting graph consists of two straight lines intersecting at the 
end point. In most cases, there is a region of curvature near the 
end point owing to incompleteness of the titration reaction. 
The linear portions of the graph at some distance from the end 
point are extended to their point of intersection, which marks 
the end point. 

To illustrate a conductometric titration, consider a sample of 
hydrochloric acid, which in dilute solution is completely ionized 
into hydrogen ions and chloride ions. The sample is to be titrated 
with potassium hydroxide solution, which contains potassium ions 
and hydroxyl ions. The titration reaction is 


Ht + Cr + Kt -+ OH- —> B20 + K* + Cl 

sample reagent product 
in which the net result up to the end point is the substitution of 
potassium ions for hydrogen ions. Also, some dilution occurs, 
because water is added together with potassium hydroxide in the 
reagent. However, in usual practice the reagent is made about 
ten or twenty times more concentrated than the sample, so that 
dilution is negligible. If dilution is neglected, the only reason for 
a change of conductance before the end point is that potassium 
ions move more slowly than hydrogen ions in an electric field. As 
a result the conductivity decreases several fold before the end 
point. After the end point, the conductivity rises markedly be- 
cause potassium ions and hydroxyl ions are being added. A 
V-shaped titration curve results. Very near the end point, the 
slight ionization of water contributes noticeably to the conductance 
and causes a slight curvature at the point of the V. 

To measure the electrical conductance of solutions, it is neces- 
sary to use a Wheatstone bridge with an alternating current. If 
a direct current is used, Ohm’s law cannot be applied because 
chemical reactions occur at the electrodes. As a result of the 
reactions, a back electromotive force (emf) is set up which must 
be overcome by additional voltage before appreciable current can 
flow. This phenomenon, called electrode polarization, is avoided 
by the use of an alternating current. 

Amperometric Titrations——Ainperometric titrations are 
based on the measurement of electrolysis current during the 
course of a titration. The current is not determined by the elec- 
trolytic resistance of the solution, because the conditions are such 
that Ohm’s law is not obeyed. Instead, the current is determined 
by the rate of supply of some substance to one of the electrodes. 
Because of this feature, the amperometric titration does not re- 
spond to the total conductance of the solution and the electrode 
response is therefore more specific. 

To illustrate the principle, consider a solution of potassium 
iodide and iodine, containing two platinum electrodes, This elec- 
trolytic cell will pass a current with the smallest conceivable 
applied voltage, and Ohm’s law will be obeyed. At the cathode, 
iodine is reduced to iodide I, + 2e—> 2I~, and just the reverse 
reaction occurs at the anode. No polarization, and no back emf 
is observed for small applied voltages. Now suppose that the 
concentration of iodine is very low, while that of potassium iodide 
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is relatively high. Again, a current begins to flow when a very 
small voltage (say 10 mv.) is applied to the cell. However, if the 
voltage is now increased (say to 100 mv.) the current does not 
increase in proportion to the applied voltage because the concen- 
tration of iodine is so low that the current is limited by the rate 
at which iodine reaches the cathode surface by diffusion and con- 
vection. By stirring the solution the current can be increased up 
to a value which ultimately is limited by the resistance of the 
solution. However, if the concentration of iodine is low enough, 
the current is limited by diffusion and convection even if the solu- 
tion is violently stirred. 

The current is then determined by the stirring rate and iodine 
concentration over a relatively large range of applied voltages. 
Suppose that a constant voltagé of 100 mv. is applied, and the 
iodine is titrated by a suitable reagent such as sodium thiosulfate 
or arsenite which reduces the iodine to iodide, The current is 
proportional to iodine concentration, and decreases toward zero 
at the end point. This is an example of a “‘dead-stop” end point or 
amperometric titration with two indicator electrodes. In_ this 
example it was evident that the current was limited by the cur- 
rent at one of the electrodes (the cathode). It is usual practice 
to use only one electrode as the indicator electrode, and to use a 
reference electrode and salt bridge as in a potentiometric titra- 
tion. The indicator electrode may respond to a metal ion or an 
oxidizing or reducing agent in solution. In some titrations, both 
the substance being titrated and the reagent produce an elec- 
trolytic current, in which case a V-shaped titration curve is ob- 
tained by plotting current against titration volume. If only the 
sample yields a current, the titration curve is L-shaped, while if 
only the reagent responds, an inverted L-shaped curve results. 
As in a conductometric titration, the end point is detected by the 
intersection of two straight lines, extended from points well re- 
moved from the end point. In the immediate vicinity of the end 
point, curvature due to incomplete reaction is observed. 

Coulometric Titration.—According to Faraday’s law, the 
passage of 96,500 coulombs of electricity through a solution brings 
about one gram equivalent of chemical reaction at each electrode. 
In a coulometric titration the quantity of electricity required to 
carry out a known reaction is measured, and from Faraday’s law, 
the quantity of material present is calculated. 

Coulometric titrations may be carried out at constant potential 
or at constant current. In either case it is necessary to arrange 
conditions so that only the desired electrode reaction can occur. 

In coulometric titrations at constant potential, the potential 
of one of the two electrodes of an electrolytic cell is maintained 
at a constant value with respect to a third electrode which serves 
as a reference electrode of constant potential. The potential is 
adjusted to such a value that only the desired reaction can occur, 
and it is maintained at this value throughout a quantitative elec- 
trolysis, For example, if silver and copper salts are in solution, 
the potential is adjusted to a value which permits the deposition 
of silver but not of copper on the cathode. The current due to 
silver deposition gradually decreases to a very low value as the 
silver is removed. The total current, as measured by means of a 
coulometer, is a direct measure of the silver content of the solu- 
tion. By adjusting the potential to a new value corresponding to 
the quantitative deposition of copper, the solution can be analyzed 
for copper. 

„To be strictly analogous to ordinary titrations, coulometric 
titrations should be carried out at constant current. The quan- 
tity of electricity in coulombs is equal to the product of the 
current in amperes and the time in seconds. The time of elec- 
trolysis is analogous to reagent volume and the current is analo- 
gous to reagent concentration in an ordinary titration. In a 
Hee current titration it is unnecessary to use a coulometer, 

E simply to determine the time elapsed during the quantitative 
electrolysis, However, some means of indicating the end point 
18 necessary, and also special precautions are necessary to make 
Sure that only a single electrode reaction can occur. This is 
usually accomplished by adding some substance which acts as a 
Coulometric intermediate. For example, if a quantitative oxida- 
tion of ferrous iron is to be carried out at a platinum anode, it is 
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necessary to avoid the anodic evolution of oxygen even near the 
end point where the concentration of ferrous iron is very low. 
To do this, cerous cerium is added in relatively high concentra- 
tions. It is oxidized at the anode to ceric cerium, which oxidizes 
the last of the ferrous iron in solution, Another procedure is to 
generate the titrating reagent using an electrode in an external 
flowing solution which is continuously being added to the titration 
cell, As an example, hydroxyl ions can be generated at a platinum 
cathode by electrolyzing a neutral solution of sodium sulfate. The 
solution flowing past the cathode surface is added to the titration 
vessel. The end point can be detected either by a colour indicator 
or by any of the electrometric methods described above. 

See I. M. Kolthoff and H. A. Laitinen, pH and Electro Titrations 
(1941); J. J. Lingane, Electroanalytical Chemistry (1953); H. A. 
Laitinen, Chemical Analysis (1960). (H. A. L.) 

TITUS, SAINT, like Timothy, in the New Testament, is 
known from allusions in the Acts of the Apostles and the Pauline 
epistles. He was a convert from paganism, and St. Paul refused 
to allow him to be circumcised (Gal. ii, 1 ff.) at Jerusalem, when 
the conservative party demanded this concession to religious 
feeling. He then appears in connection with the Corinthian church 
(see I and II Corinthians) where he won the greatest praise from 
the apostle for his upright and loyal services. He was specially 
entrusted with the business of organizing the collection for the 
poor Christians of Judaea, in the Achaean churches (II Cor. viii, 
ff.), and evidently acted as a commissioner of the apostle Paul 
at Corinth during the dispute that followed. According to II Tim. 
iv, 10 he went off subsequently on a mission to Dalmatia, but 
the epistle addressed to him implies a tradition that he superin- 
tended the work in the island of Crete as a delegate of his chief. 
Later tradition made him bishop of Crete. Titus’ feast day in the 
Greek and Syrian churches is Aug. 25, in the Western Church 
Feb. 6. For the Epistle to Titus, see PASTORAL EPISTLES. 

See The Interpreter’s Dictionary of the Bible, vol. iv, pp. 656-657 
(1962). (J. Mor.) 

TITUS (Titus Fravius VESPASIANUS) (A.D. 39-81), elder son 
of Vespasian (g.v.) and Roman emperor A.D. 79-81, was born 
Dec. 30, 39. After service in Britain and Germany he commanded 
a legion under his father in Judaea (67). After Nero’s death in 
June 68 he was energetic in promoting his father’s cause: Licinius 
Mucianus, legate of Syria, whom he reconciled with Vespasian, 
considered that one of Vespasian’s greatest assets was to have so 
promising a son and heir. Immediately on being proclaimed em- 
peror in 69 Vespasian gave Titus charge of the Jewish war, and a 
large-scale campaign in 70 culminated in the capture of Jerusalem 
in September. The victorious troops urged Titus to take them 
with him to Italy; it was suspected that they acted on his prompt- 
ing and that he was meditating some sort of challenge to his father. 
But eventually he returned alone in summer 71, triumphed jointly 
with Vespasian, and was made commander of the praetorian guard; 
he also received tribunician power and was his father’s colleague 
in the censorship of 73 and in several consulships. Although Ves- 
pasian had in various ways avoided making Titus his own equal, 
the son became the military arm of the new principate and is de- 
scribed as particeps atque etiam tutor imperii (“sharer and even 
protector of the empire”; Suetonius, Titus, 6). As such he in- 
curred unpopularity, worsened by his relations with Berenice, sis- 
ter of Herod Agrippa II, who lived with him for a time in the 
palace and hoped to become his wife. But the Romans had memo- 
ries of Cleopatra, and marriage to an Eastern queen was repugnant 
to public opinion. Twice he reluctantly had to dismiss her, the 
second time just after Vespasian’s death. 

In 79 Titus suppressed a conspiracy, doubtless concerned with 
the succession, but when Vespasian died on June 23 he succeeded 
promptly and peacefully. His relations with his brother Domitian 
(q.v.) were bad, but in other ways his short rule was unexpectedly 
popular in Rome. He was outstandingly good-looking, cultivated, 
and affable: Suetonius calls him “the darling of the human race.” 
His success was won largely by lavish expenditure, some of it 
purely personal largesse but some public bounty, like the assistance 
to Campania after Vesuvius erupted in 79 and the rebuilding of 
Rome after the fire in 80. His death on Sept. 13, 81, was sup- 
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posedly hastened by Domitian, but he was immediately deified. 

Titus married twice, but his first wife died and he divorced the 
second soon after the birth (c. A.D. 65) of his only child, a daugh- 
ter, Flavia Julia, to whom he accorded the title Augusta. She mar- 
ried her cousin Flavius Sabinus, but after his death in 84 lived 
openly as mistress of her uncle Domitian. 

See also references under “Titus” in the Index. 

Brstrocrapay.—Suetonius, Titus, ed, G. W. Mooney (1930); E. 
Groag and A. Stein, Prosopographia imperii Romani, 2nd ed., vol. iii, 
F 399 (1943); J. A. Crook, “Titus and Berenice,” American Journal 
of Philology, lxxii, 162 ff. (1951). (G. E. F. C.) 

TITUS, EPISTLE TO, a brief New Testament letter tradi- 
tionally attributed to St. Paul but considered by most modern 
Protestant scholars to be of non-Pauline authorship. Titus and 
the Epistles to Timothy comprise the Pastoral Epistles. See Pas- 
TORAL EPISTLES. 

TITUS TATIUS, in Roman legend, king of the Sabines at the 
time they became embroiled with the Romans in consequence of 
the rape of the Sabine women (see ROMULUS AND Remus). He is 
said to have captured the Capitol by bribing Tarpeia, daughter of 
the commander of the Roman guard. In the subsequent battle; 
fought in the valley between the Capitoline and the Palatine hills, 
the Sabine women, now reconciled to their status as Roman ma- 
trons, rushed into the midst of the fighters to stop the conflict be- 
tween their fathers and husbands. A formal treaty was then ar- 
ranged, whereby the Romans and Sabines were united under the 
dual kingship of Romulus and Titus Tatius. The community con- 
tinued to be called Rome, but in order that some concession be 
granted to the Sabines the Roman citizens were called Quirites, 
from Cures, the principal town of the Sabines. The dual kingship 
survived for only a few years before Titus Tatius was killed, a 
victim of mob violence, leaving Romulus to rule alone. 

The Romans read much back into the legend of Titus Tatius. In 
addition to the etymology of Quirites, and viewing the reign of 
Romulus and Titus as a prototype of dual magistracies, the Ro- 
mans found in Titus the eponym of both the Titienses, one of the 
three original Roman tribes, and the religious brotherhood called 
sodales Titii, About the latter not much is known. Tacitus ex- 
presses two different opinions, representing two different tradi- 
tions; that it was introduced either by Tatius himself to preserve 
the Sabine cult at Rome (Annals, i, 54); or by Romulus in honour 
of Tatius, at whose grave its members were bound to offer a yearly 
sacrifice (Histories, ii, 95). The sodales fell into abeyance at the 
end of the Republic but were revived by Augustus and existed 
probably until the end of the 2nd century a.D. Augustus and the 
emperor Claudius were members of the brotherhood, all of whose 
members seem to have been of senatorial rank. Titus Tatius is 
credited by tradition with establishing altars to many Sabine (?) 
deities at Rome, among them Ops, Flora, Veiovis, Saturn, Sol, 
Luna, Vulcan, Summanus, Larunda, Terminus, Quirinus, Vertum- 
nus, the Lares, Lucina, and Diana. 

BrsrrocrapHy.—Livy, i, 10 ff.; cf. Dionysius of Halicarnassus, Ro- 
man Antiquities, ii, 36 ff.; Plutarch, Romulus, 19 ff. See also K. Glaser 
in Pauly-Wissowa, Real-Encyclopddie der classischen Altertumswis- 
senschaft, 2nd series, vol. iv, 2471-77 (1932); E. Evans, Cults of the 
Sabine Territory, ch. IV (1939). (R. B. Lp.) 

TITUSVILLE, a city of Crawford County, Pa., U.S., on Oil 
Creek, 40 mi. (65 km.) SE of Erie. Pop. (1960) 8,356. It was 
founded in 1796 by Samuel and Jonathan Titus and prospered as a 
lumbering and agricultural centre. It was incorporated as a bor- 
ough in 1847 and chartered as a city in 1866. Council-manager 
government was adopted in 1962. 

Oil seeping from the ground nearby aroused the interest of 
chemists, including Benjamin Silliman (q.v.), and on Aug. 27, 
1859, the first oil well in history was drilled just outside the city 
limits by “Col.” Edwin L, Drake (1819-80). The oil industry 
began with this 70-ft. (21 m.) well, and the area boomed. The 
first oil refinery, blasting torpedo, casing-head gasoline plant, and 
gasoline engine for pumping were employed at Titusville. The 
nation’s first extensive natural gas industry was developed in the 
area about 1872. In 1934 the Drake well property became a state 
park of 229 ac. An exact replica of the Drake engine house and 
derrick and an extensive museum of early oil industry artifacts are 
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at the site. A monument to Drake was erected in the city’s Wood- 
lawn cemetery in 1902. 

There are no oil refineries in the city today, the annual pro- 
duction from the county’s remaining producing wells being trucked 
to nearby Oil City (g.v.). Small plants use local oil to produce 
plastics and wax. Alloy steel, boilers, and forgings are the city’s 
major products. For comparative population figures see table in 
PENNSYLVANIA: Population. 

See Hildegarde Dolson, The Great Oildorado (1959). (W. A. C.) 

TIV, a Nigerian tribe living on both sides of the Benue River 
about 150 mi. (240 km.) upstream from its confluence with the 
Niger. Their language is a separate subdivision of the Niger-Congo 
family of languages; it was reduced to writing about 1920 by mis- 
sionaries and is taught to all who attend primary school. Tiv are 
subsistence farmers whose main crops are yams, millets, and 
sorghums, all of which are eaten as staple porridge, made palata- 
ble by combination with sauces and stews consisting of meat, oils, 
and vegetables. Tiv have no indigenous state organization, but 
form a series of territorially based lineages organized on the prin- 
ciple of segmental opposition. They see this system in terms of 
an agnatic genealogy running back about 17 generations; the de- 
scendants through males of each person in the genealogy, of what- 
ever generation, form both a territorial group and a kinship group. 
The balance of power between equivalent segments in this system 
provides the basis for carrying out the political activities of law 
enforcement and military protection. In response to popular de- 
mand, the British administration established a paramount chief in 
1948, Political parties were formed about eight years later. Tiv 
who are not Christian are polygynous if they can afford to be so. 
Their complex system of exchange marriage was outlawed in 1927 
and replaced by marriage with bridewealth (g.v.). Women always 
move to the homes of their husbands, which in more than 80% 
of the cases are with the husband’s lineage. Tiv religion, based on 
manipulation of forces entrusted to man by God, is still a power- 
ful force. Missionaries have worked among Tiv since 1911, and a 
number of converts have been made. There is a minor Muslim in- 
filtration. Tiv population in the 1960s was estimated at more than 
800,000. They are also known as Mitshi or Munshi. 

BrsrrocrapHy.—Rupert East (trans.), Akiga’s Story (1939); Laura 
Bohannan and Paul Bohannan, The Tiv of Central Nigeria (1953); 
Paul Bohannan, Justice and Judgment Among the Tiv (1957); M. D. 
Sahlins, “The Segmentary Lineage: an Organization of Predatory Ex- 
pansion,” American Anthropologist, vol. 63 (1961). (P. J. B.) 

TIVERTON, a municipal borough'in the Tiverton parliamen- 
tary division of Devon, Eng., at the confluence of the Lowman and 
Exe, 14 mi. (23 km.) N of Exeter by road. Pop. (1961) 12,397. 
Twyfyrde (the double ford) is mentioned in Alfred’s will (880- 
885). In Domesday Book Tiverton is the king’s, but Henry I gave 
the great manor to the Redvers. William de Vernon, Sth earl of 
Devon, founded a borough between 1193 and 1217, and in 1615 
it was incorporated by James I, who also established two members 
of Parliament. New charters were granted by James II and 
George I. St. Peter's Church contains a Norman doorway. John 
Greenway’s chantry chapel (1517) has noteworthy external carv- 
ings of ships. The castle, founded by Richard de Redvers about 
1105, was later a principal seat of the Courtenay, earls of Devon. 
Enriched by the kersey trade, Peter Blundell founded (1604) the 
largest school in the west of England. Life at Blundell’s in the 
1830s is vividly described by R. D. Blackmore in Lorna Doone. 
Externally the 17th-century buildings and grounds are well pre- 
served. The school continues in modern buildings near the town. 
The cloth trade failed in 1816; John Heathcoat (1783-1861), in- 
ventor of the bobbin net frame, then went to Tiverton. His firm 
now makes elastic net and woven nylon, as well as lace. 

See M. Dunsfold, Historical Memoirs of the Town and Parish of 
Tiverton (1790) ; W. Harding, The History of Tiverton, 2 vol. (1845- 
47); E'S. Chalk, History of St. Peter's Church, Tiverton (1905) ; W. 
G. Hoskins, Devon (1954). 

TIVOLI (ancient Trsur), a town and episcopal see of Rome 
province, 17 mi. (27 km.) E of Rome, 760 ft. (230 m.) above sea 
level. Pop. (1961) 33,950, On the Anio (Aniene) River where 
the latter breaks out of the Sabine Mountains into the plain of 
the Campagna di Roma, Tivoli commands the principal natural 
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route eastward from Rome across Italy, that followed by the Via 
Tiburtina Valeria and the railway to Avezzano, Sulmona, and 
Pescara. The site has been continuously occupied since prehistoric 
times. Paper-making arid light industry are carried on. 
Originally an independent member of the Latin League and a 
rival of Rome, Tibur early passed within the Roman orbit. It 
received Roman citizenship in 90 B.C., and attained fame and pros- 
perity as-a summer resort under the late republic and early empire. 
Among the many remains of wealthy Roman residences of this 
period in the immediate neighbourhood are those of one that was 
subsequently acquired by the emperor Hadrian (a.p. 117-138) to 
become the nucleus of his famous Villa. Tivoli is an important 
landmark in the history of architecture and still among the most 
romantically impressive monuments surviving from antiquity, and 
its excavation during and since the 16th century played a consid- 
erable part in shaping successive generations of classicizing taste. 
Surviving Roman monuments within the town are two small but 
well-preserved temples overlooking the falls and substructures of 
the great temple of Hercules Victor (Ercole Vincitore). Nearby 
are stretches of aqueducts which served Rome and 3 mi. (5 km.) 
N of Mandela are the remains of the poet Horace’s Sabine farm. 
The Villa d’Este, steeply terraced down the slopes alongside 
the medieval town, was begun in 1550 by Pirro Ligorio for Cardi- 
nal Ippolito d’Este. Its gardens, a magnificent example of Renais- 
sance landscape architecture, are unrivaled in the wealth and fan- 
tasy of their fountains, Overlooking the town is the castle (now a 
prison), built in 1460 by Pius II. The falls, 354 ft. (108 m.) high, 
have been diminished in volume by hydroelectric schemes and 
other diversions, and indiscriminate building has robbed the old 
town of much of the charm which made it a favourite resort of 
artists and travelers of the Romantic age. (J. B. W.-P.) 
TJILATJAP (Cuimacuap), a town and port on the southern 
coast of Java, Indonesia, lies 180 mi. (290 km.) SE of Jakarta. 
The town, with a population (1957 est.) of 52,708, stands on a 
tongue of land flanked on the east by- Penju Bay, and west by the 
Donan River estuary, The harbour is formed by the long and nar- 
row island of Nusa Kambangan, which lies close to the shore öp- 
posite Tjilatjap, beyond which it projects for a considerable dis- 
tance, thus protecting it from the heavy monsoon seas and swell of 
the Indian Ocean. The entrance to the harbour is 14 mi. (2.4 
km.) wide, but a sandbank makes the navigable channel (varying 
in depth from 29 to 48 ft. [9 to 15 m.]) narrow. The port has 
two concrete wharves, and can accommodate vessels drawing up to 
30 ft. of water at low tide. Tjilatjap is connected by road with 
the main towns of Java. It is also linked by rail with the main 
Jakarta-Surabaja line at Maos. There is a cotton mill in the town, 
and the main exports are copra, rubber, cassava, and tea. 
TLAXCALA, smallest state of Mexico. Its population (1960) 
of 346,699 and area of 1,511 sq.mi. (3,914 sq.km.) gives it the 
highest density (230 persons per square mile [89 persons per 
Square kilometre] ) among Mexican states. It is bordered on three 
sides by the state of Puebla and is bounded west and northwest 
by the states of México and Hidalgo. Lying on the great Mesa 
Central, it has a mean altitude of 7,000 ft. (2,130 m.) that provides 
it with a cool, healthful climate. Railways and highways link it to 
the federal capital, Mexico City (66 mi. [106 km.] WNW), and 
Puebla (14 mi. [23 km.] S). Almost exclusively agricultural, 
Tlaxcala grows cereals and has numerous handicrafts, notably 
Weaving of serapes and woolen cloth. It is the descendant of the 
Indian principality of Tlaxcala which refused to surrender to the 
Aztec confederation and joined Hernán Cortés as his principal In- 
dian ally in the conquest of Mexico (1519-21). Continued loyalty 
to Spain brought the Tlaxcalans many subsequent privileges. Cap- 
ital of the state is Tlaxcala (pop. [1960] 7,545), largest of numer- 
sae ues and villages, situated at an altitude of 7,500 ft. The 
ndians of this area are relatively prosperous because the Spaniards 
never let them be despoiled.. The town itself is old and charming 
and has the oldest church in Mexico, built in 1521. At Tizatlan 
across the river is a small temple whose painted altars depict the 
symbolism of the ancient religion, Near the town Cortés built his 
mgantines which he transported to the Lake of Mexico for his 
final onslaught on the Aztec capital. (J. A. Cw.) 
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TLEMCEN, a town and préfecture of Tlemcen département 
in northwest Algeria. The town (pop. [1960] 70,930), near the 
Morocco border 93 mi. (150 km.) SW of Oran, developed as a 
focal point of great natural trading routes penetrating into North 
Africa. It is backed by the northern side of the Tlemcen Massif, 
covered with cork and evergreen oaks, at an altitude of 2,626 ft. 
(800 m.), and overlooks the extensive fertile Hennaya Plain. Suf- 
ficiently inland to avoid the humidity of the coast, it is, however, 
near enough to receive the sea breezes in summer, This situation 
favoured development and explains the political, intellectual, and 
commercial importance of Tlemcen, whose influence extended in 
the 13th century as far as the black kingdoms of the Sudan. 

The Place de la Mairie and the Place d’Alger form the town 
centre which is dominated by the Great Mosque with its prayer 
hall of 72 pillars; in the northwest corner stands the small Mosque 
of Sidi Bel Hassen (1296), now a museum, with an elegant and 
well-proportioned minaret, onyx columns, and cedarwood ceilings. 
A crossroad leads to the large synagogue; opposite is the pic- 
turesque, lively, and colourful Rue de Mascara, bordered by the 
cramped shops of the local merchants. The Rue Bellevue leads to 
the old town walls, beyond which is the fertile plain that stretches 
to the distant mountains. The Rue Sidi Bel Abbes leads to the fine 
tree-lined Esplanade du Méchouar. The Méchouar, the old forti- 
fied residence of Muslim rulers, is now a military hospital and 
barracks. Along the west walls lies the Sahrij (Grand Bassin), 
now empty, built by Abou Tashfin, king of Tlemcen, at the begin- 
ning of the 14th century. The Rue de France, the chief artery, is 
lined with shops and crosses the town from north to south. The 
administrative buildings date from the arrival of the French. The 
old European quarters extend on all sides of the town and to the 
west as far as the New Hospital, opened in 1952. Tlemcen has a 
lycée for boys and a college for girls, also public gardens and a 
municipal stadium. 

The city’s commercial life is influenced by its position at the 
edge of the high plains (dominated by pastoral life) and of the 
coastal strip (devoted to cultivation), Handicraft industries in 
wool—especially bourabahs (woolen blankets), hatks (women’s 
cloaks), and deep pile carpets—leather, and metals (engraved cop- 
per) are important. There are also babouche (slipper) makers. 
Flour milling and the production of olive oil are also significant 
industries. 

Tlemcen is situated on the main railway Oran-Oujda, and is also 
linked to the surrounding towns by regular coach services. There 
is an airport at Zennata. 

Tlemcen, the religious and cultural capital of Islam in Algeria, 
was called Pomaria by the Romans in the 4th century because of 
the profusion of local orchards and gardens. The town, first 
named Agadir by the Berbers, became Tagrart or Tlemcen in the 
11th century, by which time it had already undergone important 
development and Islam was firmly established in the district. 
Passing next through the hands of the Almoravids (founders of the 
Great Mosque in the 12th century), and then of the Almohads, 
Tlemcen was for three centuries the capital of a magnificent king- 
dom, but one which often felt the severity of war. It was coveted 
by the Marinids of Fés, and one of the first kings established Man- 
soura (“victorious”) 14 mi. (2.4 km.) to the west as a base for 
siege. The blockade lasted for eight years, and the Marinid camp, 
fenced with solid walls, became a town as big as the besieged one. 
Some imposing remains and the ruins of the minaret with its monu- 
mental door still exist. The Marinidian conqueror Abu’l Hasan 
built the mosque of Sidi Bou Médine in honour of the saint whose 
memory was venerated there. During times of truce the rulers of 
Tlemcen worked on the adornment of the capital and on the de- 
velopment of religion, of arabic studies, of commerce and industry. 
The city declined toward the end of the 14th century, and in 1559 
it fell into the hands of the Algerian Turks. In that way new 
ethnic elements, the Koulouglis, were added to the population. 
Tlemcen then experienced the temporary lordship of the sultans 
of Morocco before it was occupied by the French in 1842. During 
the dispute between Algerian nationalist leaders that followed in- 
dependence (see ALGERIA), Tlemcen was the headquarters of 


Ahmed ben Bella. 
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Tlemcen département (area 3,127 sq-mi. [8,100 sq.km.]; pop. 

[1960] 382,622) was created from Oran département in 1956. 
(M.D. Ma.) 

TLINGIT, Indians of the southeastern Alaskan coast, north- 
west to Controller Bay. A few also live inland on the extreme 
upper Yukon drainage in Canada. Progressively altered by Alas- 
kan commercial development since the mid-19th century, the ab- 
original culture was characterized by hunting for sea mammals, 
fishing, woodworking, totemic art, emphasis on rank and wealth, 
and slavery. The 14 major geographical groupings, or tribes, are 
crosscut by division into two moieties, which are further sub- 
divided into matrilineal clans represented by localized lineages. 
The language may be related ultimately to Haida, Athapaskan, 
and Eyak (Nadene stock). Estimated population in the 18th 
century was 10,000; in the 1960s the U.S, Department of the 
Interior reported about 7,600 Tlingit, while other sources esti- 
mated as few as 4,500. See also INDIANS, NORTHWEST COAST; 
ATHAPASKAN. 

See Aurel Krause, The Tlingit Indians (1956); F. de Laguna, The 
Story of a Tlingit Community (1960). (C. McC.) 

TNT (TRINITROTOLUENE), an aromatic nitro compound used 
chiefly in munitions, was discovered by J. Wilbrand in 1863, but 
its explosive properties became known only later when detonators 
were adopted as the means of setting off high explosives. It was 
introduced into large-scale use during World War I and became the 
standard explosive in World War II. During the war the com- 
bined production of the warring nations ran into several thousand 
tons daily. 

TNT has the molecular formula C7H,OgN3. It is prepared by 
nitration of toluene (g.v.), which is obtained by distillation of 
coal tar or crude petroleum and is also synthesized from other 
components of petroleum. The nitration is usually carried out in 
three stages, the first yielding mononitrotoluene; the second, dini- 
trotoluene; and the third, TNT. Mixed nitric-sulfuric acids are 
used for the nitration, the strength increasing from stage to stage. 
In the course of this preparation isomers of the desired product 
are formed in small quantities. Since these are less stable to heat 
and have the tendency to form low-melting mixtures and hence 
to cause exudation from loaded munitions, they are removed; this 
purification is best accomplished by washing the crude TNT with 
5% sodium sulfite solution. 

TNT is a pale-yellow crystalline powder; its melting point is 
80.5° C and its specific gravity is 1.65. TNT is only slightly solu- 
ble in water but is easily soluble in benzene, toluene, and acetone. 
It is chemically stable at ordinary temperatures and decomposes 
slowly only when heated above about 180° C. 

Because of its low sensitiveness to percussion, its low melting 
point (which permits it to be melted in steam-heated kettles), and 
its high explosive performance, TNT became the most favoured 
of preatomic military explosives. It is used singly and in mixtures 
with other explosives to load (by casting) all types of munitions. 

See also EXPLOSIVES. 

Bretrocrapuy.—A. Marshall, Explosives, 3 vol. (1917-32); T. L. 
Davis, The Chemistry of Powder and Explosives (1941). (G. B. K.) 

TOAD, a name given to rough-skinned tailless amphibians of 
several families, especially to the Bufonidae. The true toads, 
genus Bufo, number about 250 species and are world-wide in dis- 
tribution, with the notable exceptions of Australasia and Madagas- 
car. Among distinctive features of the family are toothless jaws 
and Bidder’s organ (a potential ovary with no known normal func- 
tion). Besides Bufo, the family includes five small Malaysian 
genera of diverse habits and three African genera, one of which 


(Nectophrynoides) includes the only tailless amphibians that give . 


birth to their young. 

True toads, of which the American toad (Bufo terrestris 
americanus) is a common representative, are stout-bodied, 
with short legs that limit them to hopping or walking rather than 
leaping. Body size ranges from three quarters of an inch to nine 
inches. The thick and often warty skin on the back is gen- 
erally coloured a mottled brown. The smoother underside may 
not be pigmented, but males usually have a dark throat. Much 
of the dorsal skin and its warts contain poison-secreting glands, 
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wm but these are most concentrated 
` in two raised areas behind the 
eyes, the parotoid glands. 

The poison, which is secreted 
- or even ejected when the toad is 
~ molested, is very irritating to the 
eyes and mucous membranes. It 
effectively inhibits some preda- 
tors (occasionally dogs have been 
killed), but. others are not de- 
terred at all: the North Ameri- 
can hognose snakes (Heterodon) 
feed almost exclusively on toads, 
Among the substances that have 
been isolated from the milky 
poison are bufagin, which has 
properties similar to digitalis; 
bufotenine, a hallucinogenic drug 
resembling LSD in its effects; and serotonin, a substance which 
causes blood vessels to constrict. For centuries the Chinese have 
used dried toad poison to treat various ailments, but most of the 
medically important substances identified in the secretion can be 
synthesized or obtained from better sources. Contrary to a popu- 
lar belief, handling toads does not cause warts on human skin, 

Toads are mainly terrestrial, their thick skins allowing them 
to live in many habitats closed to thin-skinned frogs. They are 
generally nocturnal and frequently remain in fairly small feeding 
areas. Food is almost any insect or other animal that can be 
secured with the sticky tongue. For this reason some species have 
been introduced to contro) agricultural insect pests. A particular 
favourite is the giant toad (Bufo marinus), which is native to 
Central and South America, but now also established in the West 
Indies, Hawaii, Philippines, etc. 

Life histories of most toads are similar. Adults are active 
except in winter and periods of summer drought, at which times 
they retire to their burrows. Breeding usually takes place in 
standing or slowly moving water and may involve mile-long mi- 
grations. The small dark eggs are laid in two long jelly tubes, 
and number from 600 to 30,000, depending on the species. The 
nondescript dark tadpoles hatch in a few days and transform in 
one to three months. Young toads mature in from two to three 
years, See also AMPHIBIA. (G. B. R.) 

TOADSTOOL, the popular name for poisonous or inedible 
mushrooms. See MUSHROOM. 

TOALA, a primitive people discovered early in the 20th cen- 
tury as a small tribe, then numbering about 100 people, in a remote 
valley of southwestern Celebes (g:v.). Most of them lived in 
caves although a few had built small huts. They were dependent 
on hunting and the collection of jungle produce, By 1913 the 
Netherlands government had moved them from their mountain 
homes to a spot near a Buginese village, as a result of which they 
underwent rapid change, Although identifiable Toala maintained 
their own language in the 1960s, they were living so widely dis- 
persed among other-Celebes groups that some anthropologists pre- 
dicted they would vanish as a distinct people through almost in- 
evitable acculturation. Although their numbers apparently have 
increased since they were first reported, their wide dispersion and 
common assimilation (e.g, as Bugi; q.v.) precluded a reliable 
census. According to Raymond Kennedy, they are of Veddoid 
type. 

See R. Kennedy, Bibliography of Indonesian Peoples and Cultures 
(1955); P. and F. Sarasin, Reisen in Celebes, 2 vo}. (1905). 

(F.-C. Cz.; X.) 

TOBACCO. Tobacco is the name given to the plant and cured 
leaves of several species of Nicotiana which may be used, com- 
monly after aging and processing in various ways, for the purpose 
of smoking, chewing, snuffing, and extraction of nicotine. Nicotine 
and related alkaloids of tobacco furnish the habit-forming and nar- 
cotic effects which account for the general world-wide use of 
tobacco. This article deals with the history, botany, culture, and 
curing of tobacco, with the tobacco industry, and with tobacco and 
disease. 


ISABELLE HUNT CONANT 
AMERICAN TOAD (BUFO TERRESTRIS 
AMERICANUS) COMMON TO EASTERN 
NORTH AMERICA 


‘TOBACCO 


HISTORY 

Tobacco was first cultivated by the Indians of North and South 
America. When Christopher Columbus and other early explorers 
arrived in America, they found the natives using tobacco much in 
the same manner as it is used today. The Indians used tobacco in 
their ceremonials as, for example, in the smoking of the pipe of 
peace. It was generally supposed by the Indians to possess me- 
dicinal properties, and this was the chief reason for its early use 
following introduction into Europe. The extension of tobacco 
culture to practically all parts of the world began with its introduc- 
tion to Europe: France, 1556; Portugal, 1558; Spain, 1559; and 
England, 1565. Jean Nicot, the French ambassador at Lisbon, 
Port., in whose honour the genus Nicotiana was named, is said to 
have sent seed of N. tabacum to the queen of France, Catherine de 
Médicis. From Europe, tobacco was taken, largely by Portuguese 
and Spanish sailors, to the furthest corners of the known world. 

The common name, tobacco, was derived from the word applied 
both to the tube used by the Indians for inhaling the smoke and to 
the cylinder of leaf prepared for smoking. 

The early beginnings of tobacco culture by white settlers in 
colonial America took place in the following areas on the dates 
indicated; Santo Domingo, 1531; Cuba, 1580; Brazil, 1600; 
Jamestown, Va., 1612, by John Rolfe; Maryland, 1631. The to- 
bacco grown soon furnished the chief product in demand in Europe 
as a commodity of exchange for the manufactured articles required 
by the colonists. 

From the beginning overproduction was an economic problem. 
Following the American Revolution there was a tremendous expan- 
sion in culture from the colonial areas in Virginia and Maryland 
into Kentucky, Tennessee, North Carolina, Ohio, and Missouri. 
The use of the fire-curing method in colonial days was modified in 
areas of Virginia and North Carolina about 1825 by the use of char- 
coal, which produced a different type of leaf, eliminating the effect 
of smoke on taste and aroma. This method was further modified 
following the American Civil War by the use of the furnace with 
metal flues to accomplish the same purpose. White Burley va- 
riety appeared about this time (1864), when George Webb, a 
farmer in Brown County, O., found among his tobacco plants in- 
dividuals that were somewhat deficient in green colouring. These 
plants when cured manifested a light yellowish-red colour. The 
leaf was porous and was found to have high absorptive capacity, 
which made it suitable for use in manufacturing chewing and smok- 
ing mixtures. This variety was improved by selection and became 
widely grown. It is extensively used in cigarette blends. 


BOTANY 


1 The tobacco of commerce is derived almost entirely from Nico- 
tiana tabacum, native to South America, Mexico, and the West 
Indies. W. rustica (wild tobacco) was the species cultivated by 
the Indians of eastern North America and is cultivated in Turkey, 
the U.S.S.R., India, and several European countries. These two 
species were known to Linnaeus and described by him in 1753. 
Certain other species, such as N. attenuata, N. trigonophylla, and 
N. quadrivalvis, have been utilized for smoking by the Indians of 
western North America. There are numerous species of Nicotiana 
besides those mentioned, two of which are commonly used as orna- 
mentals, namely, N. sylvestris and N. alata grandiflora (flowering 
tobaccos), (See also Nicortana.) The best evidence available int 
dicates that all species of Nicotiana are native to the western 
hemisphere except several species native to Australia. 

Common tobacco, N. tabacum, of which there are numerous 
varieties, usually reaches a height of four to six feet when not 
topped. The flowers, borne in a panicle, normally self-fertile, are 
pink as a rule; although white and carmine-red forms are known. 
The flower is tubular in shape with the corolla tube greatly ex- 
ceeding the calyx in length. The lobes of the corolla are dis- 
tinctly pointed and separated and are five in number. The leaves, 
Varying in number with the variety, are arranged alternately, 
commonly sessile (that is, without petiole or stalk) and auricled 
or Partly clasping the stem. They vary greatly in size and shape 
depending upon the variety and growing conditions. The leaves 
of some of the larger growing varieties may reach a length of 
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two to three feet, with a width of about one-half the length, 
although some of the Turkish, or Oriental, kinds, as grown commer- 
cially, are sometimes less than three inches in length. A plant may 
produce as many as 1,000,000 seeds, but under usual conditions 
produces around one-half ounce of seed (150,000 to 200,000 seeds). 

N. rustica varies in height from two to four feet and commonly 
shows a decided development of suckers or axillary shoots. The 
leaves tend to be thick, broadly ovate with a distinct naked petiole. 
The corolla tube is short, with distinctly rounded lobes, and is 
pale yellow to greenish. The seeds are approximately three times 
the size of those of N. tabacum. Both species have a definite 
epidermal covering made up of hairs, some of which are glandular 
and secrete a viscid gummy substance. Under favourable con- 
ditions both species may produce a high content of alkaloid; 
however, .V. rustica tends to show a higher content (see also 
NICOTINE). 

Types of Tobacco.—For commercial purposes, there are eight 
broad classes of the world’s tobacco, These classes (listed in 
order of volume) are flue-cured 
(often called “bright” or Vir- 
ginia), dark air-cured, Oriental 
and semi-Oriental, dark sun- 
cured, Burley (a light air-cured), 
light sun-cured, fire-cured, and 
other light air-cured. Within 
these classes are many types of 
tobacco, type being determined 
by the botanical variety, the 
method of curing and prepara- 
tion, the use to which the leaf is 
adapted, and the place where it is 
grown, Almost all these tobaccos 
derive from N. tabacum ; one ex- 
ception is the dark air-cured 
markhorka (or mahorka) type of 
the U.S.S.R., derived from N. 
rustica, Able to grow as far 
north as the Arctic Circle, it has 
leaf of coarse texture, rich in nicotine, and sometimes has more 
citric acid than has a lemon. 

Beyond saying that cigars contain little other than cigar tobacco 
(a dark air-cured), it is not possible to link any one class of to- 
bacco exclusively with a particular end product. Cigarettes, in 
particular, are blended of whatever smokers are traditionally 
used to, or what is available at the right price, or what suits the 
policy of a manufacturing monopoly to put in. American-blend 
cigarettes, in the United States and of growing popularity else- 
where, contain flue-cured, Oriental, and Burley, with or without 
Maryland light air-cured. English cigarettes are wholly of flue- 
cured tobacco and the use of any additive other than water is 
forbidden. Blends of flue-cured and Oriental tobacco are found 
in Northern Europe and cigarettes of dark air-cured, straight or 
blended with milder tobaccos, in Southern Europe and Latin Amer- 
ica. Pipe tobaccos may be simple or complex blends of many types 
of leaf: Middle East smokers of water pipes may use local dark 
air-cured or low-grade flue-cured, 


CULTURE 


The methods of culture vary somewhat in different parts of the 
world and with the various tobacco types, but the essential features 
remain much the same. The plant is grown successfully under a 
wide range of climatic and soil conditions; however, the commer- 
cial value of the product depends largely upon the environment in 
which it is produced. The variety of seed used and the occurrence 
and control of pests and diseases are factors of considerable im- 
portance in determining successful culture. 

The choice of the variety of seed is contingent upon the type 
of leaf desired. Most strains and varieties of N. tabacum are local 
in their adaptation and are not suited to the production of widely 
divergent leaf. The Orinoco group with its many strains is widely 
used for flue-curing, while the Pryor group, which was originally 
selected from Orinoco, is used in the production of dark air-cured 
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BY COURTESY OF U.S. DEPARTMENT OF AGRI- 
CULTURE 

VIRGINIA TOBACCO PLANT SHOWING 
DIVISION OF LEAVES IN A TYPICAL 
LARGE-LEAF PLANT AS GROWN FOR 
COMMERCIAL PRODUCTION 
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(LEFT) THE MCFARLAND CO.; (RIGHT) U.S. DEPARTMENT OF AGRICULTURE, “TECHNICAL BULLETIN 
No. 820" (JUNE 1942) 


(LEFT) CULTIVATED TOBACCO (NICOTIANA TABACUM) WiTH FLOWERS AND 
SEED PODS, 4-5 FT. HIGH; (RIGHT) WILD TOBACCO (N. RUSTICA), ABOUT 
3 FT. HIGH. NOTE VARIATION IN FLOWERING 


and fire-cured tobaccos. The seed-leaf strains, Havana seed, 
Sumatra, and Cuban, represent outstanding varieties used in the 
production of cigar leaf. 

The seedlings are small and are produced in cold frames or out- 
door beds covered with thin cloth or grass mulch in warm regions, 
or in hotbeds or greenhouses covered with glass in colder regions. 
The rate of seeding commonly used is 4 oz. (14 g.) of high-quality 
seed to 100 sq.yd. of seedbed area. Under favourable conditions 
this area can be expected to furnish 15,000 to 25,000 plants for 
transplanting. The soil selected for the plant bed should be fertile, 
possess good tilth and drainage, with the site fully exposed to the 
sun. Sterilization of the soil by burning, steaming, using chemicals 
such as methyl bromide to destroy weed seeds, insects, nematodes, 
and diseases is widely practised. It is customary to apply com- 
mercial fertilizer, at the rate of one-half to two pounds per square 
yard, to the seedbed. Uniform distribution of seeds is important 
and the soil of the bed should be level and of fine texture. In from 
eight to ten weeks the seedlings are four to seven inches in length 
and are ready for transplanting in the field. North America and 
a few other countries use planting machines. Most of the world’s 
tobacco, however, is planted by hand. Watering at transplanting 
time is helpful in securing a high-percentage stand if the soil is 
dry; this practice is now universal in Central African flue-cured 
areas, which have thereby made transplanting independent of the 
date of onset of the rains. In North America and increasingly 
elsewhere it is customary to fumigate the fields before transplant- 
ing to reduce the damage done to the plants by nematodes in the 
soil. The spacing of plants in the field varies widely according to 
the type of tobacco grown. Flue-cured rows are usually 4 ft. apart, 
with plants spaced 20 to 24 in. (50.to 60 cm.) in the row. Cigar 
and Burley tobaccos are commonly spaced 3 to 34 ft. by 15 to 27 in., 
while fire-cured and dark air-cured are planted in hills which may 
be as much as 34 ft. apart. Maryland tobacco is transplanted in 
hills 34 by 34 in., or closer. Oriental tobaccos are spaced in rows 
16 to 24 in. apart with 6 to 8 in. between plants in the row. 

In the United States and in several other countries growing the 
same large-leaf types of tobacco, when the plant has attained the 
desired size, usually at or shortly after flowering, it is topped or 
disbudded; that is, the terminal growth is removed. The number 
of leaves remaining varies widely. Dark air-cured and fire-cured 
tobaccos vary with from 10 to 16 leaves; Burley, flue-cured, Mary- 
land, and cigar types have from 16 to 20 leaves. Following top- 
ping, the suckers, or lateral shoots, are removed to increase leaf 
development and to provide for increased yields; the work may 
be done by hand, in which case it must be repeated regularly, or 
by application of sucker-suppressing chemicals. 
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The choice of soil and its fertilization varies greatly with the 
kind of leaf grown. It is important that the soil is well drained 
and has sufficient tilth for good aeration, In the U.S. and, so far 
as local conditions permit, elsewhere flue-cured, Maryland, cigar 
binder, and wrapper types, are produced on sandy and sandy-loam 
soils with a sandy or sandy-clay subsoil. Cigar filler, dark air- 
cured, fire-cured, and Burley are produced on silt-loam and clay- 
loam soils with clay subsoils. Fertilization by chemicals, manures, 
or both, is essential in producing the desired type of leaf, though 
its composition, quantity, and time and method of application 
vary widely with both the type of tobacco being grown and the 
soil and climate conditions it is being grown in. For each type 
and environment there is a right NPK (nitrogen, phosphorus, 
potassium) application—right as regards both the total quantity, 
and the balance of the constituents. Application rates may vary 
from almost a ton per acre on certain U.S. flue-cured fields under 
continuous cropping, to very little on Eastern European fields of 
aromatic tobacco, where rich soil can make the leaf grow too 
large and rank to be highly prized commercially. The tobacco 
plant quickly develops nutritional deficiency symptoms when any 
of the chemical elements essential for growth is lacking in the soil. 
(See also FERTILIZERS AND MANURES.) 

The preparation and cultivation of the soil consists of methods 
used with most cultivated crops to control weeds and maintain a 
well-pulverized soil-growth medium. A special method of culture 
employed on a limited scale in growing cigar wrapper tobacco con- 
sists of covering the field with cheesecloth or slat shade. This 
shading maintains a higher soil and air moisture which results in 
the production of a thin, elastic leaf suitable for cigar wrapper. 

In Sumatra and Java the culture of tobacco suitable for cigar 
wrapper is limited to particular soils in regions of high rainfall, 
where special provisions for drainage are necessary, consisting 
of plantings on a mound with sufficient space for two rows of 
plants. These mounds are separated by ditches to facilitate the 
runoff of water to prevent waterlogging. It is generally recog- 
nized that in Indonesia high-quality leaf is produced for only one 
or two years following the clearing of the jungle. Cuban leaf, 
much in demand as cigar filler, is produced from special varieties 
grown on certain soils in the Cuban climate. Attempts to grow 
high-quality cigar tobacco elsewhere have been most successful 
when (as in the Cameroons and parts of South America) climatic 
and soil conditions, particularly a moist atmosphere, closely ap- 
proach those of older cigar-leaf producing countries. 

The culture of Oriental or aromatic tobacco in Turkey, Greece, 
Bulgaria, Yugoslavia, and other countries differs from that of many 
large-leaf tobaccos in that the plants are not commonly topped and 
can be grown on soils of low productivity. The best quality 
Oriental tobacco is grown in Mediterranean climate on upland soils 
during periods of little or no rainfall. There are numerous varie- 
ties which differ radically from all other known kinds. 

Diseases and Pests.—The more common diseases are black root 
rot, fusarium wilt, tobacco mosaic virus, bacterial leaf spot, downy 
mildew or blue mold, and black shank. (A happy concomitant 
of the study of tobacco mosaic disease was the acquisition of 
knowledge on the nature of plant viruses; see PLANT DISEASES: 
Viruses.) Control may be accomplished in various ways: sanita- 
tion, crop rotation, the use of sprays and fumigants, and breeding 
of resistant strains. Some resistant varieties of tobacco in general 
use have been produced by blending desired characteristics from 
N. longiflora, N. debneyi, N. glutinosa, and others with some strain 
of N. tabacum. Resistance to bacterial leaf spot, fusarium wilt, 
mosaic, black shank, and black root rot have been accomplished 
in this manner. 

The more common insect pests are the green June beetle larvae, 
cutworms, and flea beetles in the plant bed; hornworms, grass- 
hoppers, flea beetles, cutworms, budworms, and aphids in the field. 
The cigarette, or tobacco, beetle damages stored leaf; the cigarette 
beetle sometimes damages the manufactured product. The insect 
pests are controlled on the growing crop by the use of sprays and 
dusts, on the stored product by fumigation and trapping. Bio- 
logical control often is effective. Nematodes in the field are con- 
trolled by fumigation. 
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Harvest.—Tobacco is harvested from 70 to 130 days after trans- 


planting by one of two methods: (1) the entire plant is cut with’ 


the stalk split or speared and hung on a lath or tobacco stick; or 
(2) the leaves are removed at intervals as they mature. The leaves 
of cigar wrapper and Turkish tobacco are strung by means of a 
needle, and leaves to be flue-cured are looped, using a string tied 
to a lath or stick which is hung in the curing barn or shed. It is 
desirable for the leaf to-wilt without sunburning to prevent break- 
age and bruising during the handling necessary in curing. To 
accomplish wilting, tobacco may be left in the field from a few 
hours to two days, 


CURING 


The three common methods of curing are by air, fire, and flue. 
Sun-curing is practised with Turkish types and to a limited extent 
with air-cured types. Curing entails four essential steps: wilting, 
yellowing, colouring, and drying. It consists of physical and chemi- 
cal changes, and the processes are regulated to develop the desired 
properties of the leaf. Air-curing is accomplished primarily in 
buildings, equipped with ventilators, making possible partial con- 
trol of conditions. Often artificial heat provided by coke, charcoal, 
or liquid petroleum gas is used to supplement natural conditions. 
The time required for air-curing varies from one to two months. 
Many tobaccos are cured by this process, including dark air-cured 
types, cigar, Maryland, and Burley. 

The fire-curing process resembles air-curing except that open 
wood fires are kindled on the dirt floor of the barn after the to- 
bacco has been hanging for two to six days, allowing the smoke 
to come in contact with the leaf, thereby imparting a characteristic 
creosote aroma. 

The firing process may be continuous or intermittent, extending 
from three weeks to as long as ten weeks until curing is complete, 
and the leaf has the desired finish. 

The barns for flue-curing are small and tightly constructed, pro- 
vided with suitable ventilators and metal pipes, or flues, extending 
from furnaces around or under the floor of the barn. Fuels used 
are wood, coal, oil, and liquid petroleum gas. Where oil or gas 
heaters are used, flues are not needed. Heat is applied with due 
attention to the chemical and physical changes in the leaf. The 
length of time required for flue-curing is from four to eight days. 
i bulk curing, a mass of loose leaves is cured in a compact cham- 

er. 
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Processing.—After curing, the leaf may be piled in a bulk for 
a time to mature before it is prepared for sale. This preparation 
consists usually of grading the leaf and putting it in some sort of 
bale or packing of convenient size and weight for inspection and 
removal by the buyer. Except during humid periods, the leaf 
must be conditioned in moistening cellars or humidified rooms 
before it can be handled without breakage. Type of leaf and local 
custom determine the fineness of grading. At its most elaborate, 
leaf may be graded by position on the plant, colour, size, maturity, 
Soundness, and other recognizable quality elements; flue-cured in 
the United States and Rhodesia, for instance, is graded this way, 
each grade being baled separately. Much simpler grading is, 
however, general in lesser-developed countries. Here the buyer's 
Concern is as much the proportions of each grade; Oriental tobac- 
cos are an example of this simpler procedure. It is common for 
large-leaf tobaccos entering world trade to be tied before sale in 
hands or bundles of 15 to 30 leaves, secured with one leaf wrapped 
securely round the butts. 

Most United States, Canadian, Central African, and Australian 
tobacco is sold by farmers at auction warehouses. Other tobaccos 
are purchased in private treaty deals with buyers visiting farms 
or local villages. Purchase of entire crops under preplanting con- 
tracts is less common than bale-by-bale buying. Farmers sell 
much of the world’s tobacco noncompetitively, where the sole 
ee is the state monopoly.. Indonesian and Cameroon cigar 
leaf is bought from farmers by private treaty but sold overseas 


Me Bremen and Paris) by the buyers to the ultimate manufac- 
rers. 
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After purchase, large-leaf tobaccos, after any necessary regrad- 
ing, are usually “redried”—dried and then given back the éxact 
amount of moisture needed for aging—before being securely 
packed in cases or hogsheads. Those destined for export are 
shipped in this form, It is becoming increasingly common for 
the packing factories to strip the leaf (remove most of the stem 
leaving the lamina), frequently in threshing machines but some- 
times by hand, before redrying it. Particularly with dark tobac- 
cos, the aging process is sometimes hastened by forced fermenta- 
tion procedures. After purchase of Oriental tobaccos, they are 
“manipulated,” that is, they are factory-graded, baled, and sub- 
jected to a long, elaborate in-the-bale fermentation process, be- 
fore going to the ultimate manufacturer. 

Manufacture.—The first stage in turning leaf tobacco into a 
product that the consumer can smoke, chew, or take as snuff is to 
remove midribs if leaf is not bought in ready-stripped form. For 
most products, manufacturers blend leaf of various types, origins, 
grades, and crop-years to secure the qualities they require and 
assure uniformity over the years. Makers of cigarettes frequently 
add “casings” (sweetening preparations) and flavourings, and 
process the tobacco in a variety of secret ways before it is fed, 
as finely shredded “rag,” into the cigarette-making machines. 
Preparation of tobaccos for pipe-smoking and chewing is as varied 
as the assortment of these products, though incorporation of ad- 
ditives and application of pressure and heat are often elements in 
the process, Snuff is usually made by fermenting fire-cured leaf 
and stem, grinding it and, frequently, adding salts and flavourings. 
Cigars are made by wrapping a binder leaf round a bunch of cut 
filler leaf and overwrapping with a fine wrapper leaf; on all but 
the finest cigars, the work is largely mechanized. 

In the United States and increasingly elsewhere stems and scrap 
too small to manufacture are ground down and made into recon- 
stituted sheet in something akin to a papermaking process. The 
sheet is used as a substitute cigar binder or, more rarely, wrapper, 
finely cut, to supplement natural tobacco in cigarettes. 

Composition.—Nicotine, the compound which definitely char- 
acterizes tobacco, occurs in various proportions combined with 
organic acids (malic, citric, etc.). Related alkaloids have been 
found in certain types, associated with the nicotine. Nicotine can 
be used as a raw material for preparation of the antipellagric vita- 
min, nicotinic acid (niacin). Factors governing the nicotine con- 
tent of tobacco are: (1) the species, variety, and strain; (2) the 
environment in which the plant is grown, primarily the conditions 
of soil and climate; (3) cultural, curing, and handling methods 
employed (e.g., time of transplanting and harvesting, spacing of 
plants, topping, and suckering operations). The nicotine content 
of commercial types of tobacco varies considerably, but on the 
average the dark air-cured and fire-cured types contain 4 to 4.5 %; 
cigar filler and Burley 3.5 to 4%; flue-cured 2.5 to 3%; Maryland 
2%; and Turkish types 1 to 2% or more. JV. rustica has been 
grown with as much as 10% nicotine in the leaf. Nicotine has 
long been used as an insecticide and as such is an important to- 
bacco by-product. 

The ash content of tobacco is high and ranges from 15 to 25% 
of the leaf on a water-free basis, The flue-cured type is notably 
rich in sugar, with the cigarette grades showing 15 to 20% or more. 
The Maryland cigarette leaf shows 90% of the total carbohydrates 
as cellulose, pectin, and related compounds. Cigar tobaccos are 
especially high in nitrogenous compounds but are almost free of 
starch and sugars. 

Among the changes in composition which take place during the 
fermentation or aging process is a loss in nicotine; with cigar to- 
baccos which are commonly subjected to a heavy fermentation, 
one-half or more of the nicotine may disappear. 

Revenue.—Tobacco has long been one of the chief sources of 
revenue in many countries of the world. This revenue is derived 
from taxes on the stored leaf and on the manufactured products 
as in the U.S., from duties on imports as in the U,K., or from 
profits from the operation of government monopolies which have 
been in effect in many European countries, Japan, and elsewhere. 
In many countries the income of the governments in revenue from 
taxes collected on manufactured tobacco products, particularly 
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cigarettes, greatly exceeds the sale value received by farmers for 
the crop. In the U.S., besides the revenue collected by the federal 
and state governments, a number of cities exact a tax on tobacco 
products. 

Production.—World production of all types of tobacco exceeds 
9,500,000,000 Ib. annually, of which about a quarter is grown in the 
United States and a sixth in China. Ranking next are India, Japan, 
the U.S.S.R., Turkey, Brazil, Central Africa, and Greece, At least 
80 other countries grow tobacco on a smaller scale. 

The preferential duty extended to Commonwealth tobacco by 
the British government greatly stimulated production in Canada 
and in Rhodesia, Malawi, and Zambia. Oriental tobacco, grown 
chiefly in Turkey and Greece, is exported extensively for use in 
the manufacture of cigarettes. 

Only about 18% of all tobacco grown enters into world trade; 
the majority is smoked in the countries growing it. Over-produc- 
tion, particularly of cigarette tobaccos (flue-cured and Oriental) 
has been a problem which production controls have not wholly 
solved; the willingness of producer-country governments to lift 
surpluses off the market and hold them has cushioned the impact 
on trade of excessive supply. 


Approximate Proportions of the Right Main Classes of Tobacco 
in Total World Output 


Class Proportion (Percent)| Largest producer 

Pieced sors ee ee es 37 United States 
Dark air-cured (including cigar). : } 20 Brazil 

Oriental and semi-Oriental kha apii 15 Turkey 

Dark sun-cured . 9 India 

Burley (light air-cured) a T 9 United States 
Lightsun-cured . 2. . 1. 4. e 8 China 
Fire-cured . . 1 United States 
Other light air-cured , 1 United States 


Almost everywhere, the proportion of tobacco smoked as ciga- 
rettes is increasing and lighter, milder cigarettes are being pre- 
ferred to rough, dark ones. Production of tobaccos used in the 
former group—flue-cured, Oriental, and Burley—has therefore 
tended to increase at the expense of other classes. 

In countries with well-developed agriculture (the United States, 
Canada, and Rhodesia, for example), tobacco production is highly 
scientific and mechanized to an advanced degree. But in certain 
other countries (Turkey, Greece, and in parts of the Far East, for 
example), governments tend to see in tobacco growing social as 
well as economic objectives, in that it supports numbers of farmers 
whose soil is often too poor to grow anything else. Production has 
been an end in itself; cost and efficiency are only now being seri- 
ously studied. 

Trade.—Tobacco enters into international trade mainly as proc- 
essed leaf sent from producing countries for manufacture into 
cigarettes, cigars, pipe tobaccos, and other products in the coun- 
tries where it is consumed. Trade in manufactures, though wide- 
spread, is by comparison small because taxes, duties, import re- 
strictions, and other barriers to imports shield domestic tobacco 
manufacture. All but the very smallest countries have their own 
manufacturing industries. Those in more than 30 countries (in- 
cluding 6 of the world’s 10 largest consumers) are state monopolies. 

More than 60 countries export tobacco, those with the biggest 
stake in this trade being the United States, Rhodesia, India, 
Greece, Brazil, Turkey, and Bulgaria. Countries heavily depen- 
dent on tobacco exports for employing their people and earning 
foreign exchange include Turkey, Greece, Rhodesia, and Malawi. 
The world’s largest importer of leaf has long been Great Britain; 
other large-scale importers are West Germany, the United States 
(mainly buying Oriental tobacco for cigarette blending), Soviet 
Russia, France, the Benelux countries, Japan, and Spain. 

Consumption.—A high and rising proportion of all the world’s 
tobacco is consumed in cigarette form—almost completely in Mex- 
ico and Brazil, seven-eighths in Britain and Italy, three-quarters or 
more in the U.S., France, Canada, and Argentina, while even such 
traditionally cigar-smoking countries as Denmark and the Nether- 
lands take half their tobacco as cigarettes and only about a quarter 
as cigars, 

Tobacco consumption has risen faster in the less developed coun- 
tries than in the advanced ones, and though in the latter consump- 


tion fell off with the publication of reports connecting smoking 
with cancer (see below) it quickly recovered. India and parts of 
Africa consume only about 2 Ib. (0.9 kg.) per adult head of popu- 
lation per year (in terms of cigarettes, about 910), while the com- 
parable figure in Great Britain is 64 Ib. (3.0 kg.), in the U.S, 104 
Ib. (4.8 kg.), and in Switzerland 12 Ib. (5.4 kg.). 

(J. E. My.; M. F. B.) 


TOBACCO AND DISEASE 


The contention that smoking causes disease is almost as old as 
the use of tobacco itself. One of the first published reports on 
the subject was issued in 1859; it showed that of 68 patients in a 
hospital at Montpellier, France, who had cancer of the lips, tongue, 
tonsils, or other parts of the mouth, all. used tobacco and 66 of 
them smoked short-stemmed clay pipes. This type of pipe fell 
from favour following the release of the report. 

Interest in the possible tobacco-disease relationship waned until 
cigarette smoking became widespread following World Wars I 
and II, when health authorities reported that in countries in which 
cigarette smoking was popular, deaths from lung cancer and cer- 
tain other diseases were climbing at an alarming rate. 

In 1954 the American Cancer Society and the British Medical 
Research Council reported independently, following separate three- 
year statistical studies, that death rates were higher for cigarette 
smokers than for nonsmokers. In 1962 the Royal College of 
Physicians of London summarized the evidence on the disease- 
tobacco relationship and called cigarette smoking a serious hazard 
to health. The British government then inaugurated a program 
of public education aimed at reducing the use of tobacco. In 1963 
a second American Cancer Society report cited evidence showing 
that the death rate for cigarette smokers increases as the amount 
of smoking increases. Despite the adverse publicity given to 
smoking, the consumption of cigarettes in the U.S. rose in 1963 to 
a record 523,000,000. 

In January 1964 a special advisory committee appointed by 
the U.S. surgeon general ended a two-year study by reporting 
that cigarette smoking was associated with the 70% increase in 
the lung cancer death rate for U.S. males in 1950-60. The com- 
mittee described cigarette smoking as a “health hazard” and urged 
controls. The report found that cigarette smoking was associated 
with lung cancer, coronary artery disease, chronic bronchitis, and 
emphysema. Pipe smoking, the report added, is linked with lip 
cancer. In 1965 federal legislation was passed requiring that all 
cigarette packages sold after Jan. 1, 1966, carry health hazard 
warning labels. 

To gather additional information on the possible association 
between health and smoking, the U.S. Department of Health, Edu- 
cation and Welfare in 1964 began awarding funds for research into 
this subject. In the same year, the American Medical Associa- 
tion was given $10,000,000 by six tobacco companies for similar 
basic research, (See also LUNG, DISEASES OF.) 

See CIGAR; CIGARETTE; PIPE SMOKING; SNUFF; see also refer- 
ences under “Tobacco” in the Index. X.) 
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of Agriculture Bulletin 820 (1942); W. A. Penn, History of Tobacco 
(1901); Joseph Clarke Robert, The Story of Tobacco in America 
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Smuck, The Chemistry and Technology of Tobacco (1953); André 
Provost, Technique du tabac (1959); P. Gisquet and H. I, Hitier, La 
production du tabac: principes et méthodes (1961) ; George Blanchard 
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Lucas, Diseases of Tobacco, 2nd rev. ed. (1965). See also New York 
Public Library, Arents Tobacco Collection publications. 
(J. E. My.; M. F. B.) 

TOBAGO: see TRINIDAD AND TOBAGO. 

TOBIT (Tostas), BOOK OF, a book of the Apocrypha (see 
ÅPOCRYPHA, OLD TESTAMENT), is a religious short story which 
for many centuries was exceedingly popular in both Christian 
and Jewish circles and in many lands, This is shown by the great 
number of surviving versions and editions, 

Contents.—The book may be outlined as follows: 


1:1-3:6 the sorrows of Tobit 

3:7-15 the sorrows of Sarah 

3:16-17 intervention by God 

4:1-5:21 Tobias, accompanied by Raphael, is sent to Rages 

6:1-9:6 Tobias’ journey to Media and marriage to Sarah 

10:1-11:19 return to Nineveh and restoration of Tobit’s vision 

12:1-22 the angel makes himself known and then returns to 
eaven 

13:1-18 Tobit’s song of thanksgiving 

14:1-15 epilogue 


In exile in Nineveh, Tobit performs many acts of mercy for 
his kinsmen and in particular buries the bodies of executed Jews, 
but subsequently, despite his good deeds, is strangely blinded. 
This, with his other sorrows, makes him so wretched that he 
prays God to end his life. At the same moment in Ecbatana, 
Sarah, daughter of Raguel, Tobit’s kinsman, also asks God to take 
her, because the demon Asmodeus has killed her seven successive 
husbands on their wedding night. God hears both prayers and 
sends the angel Raphael to help Tobit and Sarah. Tobit tells 
his son Tobias of ten talents of silver he has left with Gabael at 
Rages (in Media), and sends Tobias to retrieve the money. He 
is accompanied on the journey by Raphael (calling himself 
Azarias) and by his dog. When they reach Ecbatana, Tobias is 
married to Sarah and, using a method the angel teaches him, 
overcomes the demon. While the wedding is being celebrated, 
Raphael, delegated by Tobias, collects the ten talents. With the 
money, Sarah, the dog, half of Raguel’s property, and the angel, 
Tobias returns to Nineveh, where the angel heals Tobit’s eyes, 
reveals himself, and then ascends to heaven. Tobit sings a 
song of thanksgiving. Many years later, on his deathbed, he 
advises his son to leave Nineveh, a doomed city. Tobias moves 
to Ecbatana, and before his death hears of the destruction: of 
Nineveh, 

Themes and Purpose.—The author wishes to stress the re- 
sponsibility and duty to bury the dead, encourage levirate mar- 
riage, honour parents, and practise almsgiving. His is the first 
classic Semitic formulation of the Golden Rule: “And what you 
hate, do not do to any one” (4:15). He found the ultimate sanc- 
tion for these ideals in the Old Testament, but to frame them 
in a tale he drew on varied motifs in folklore: the widely dif- 
fused “Fable of the Grateful Dead,” a dead man rewarding the 
burier of his corpse; the Monster in the Bridal Chamber; the 
Dragon Slayer, etc, The story went through considerable modi- 
fication in the oral retelling: the dog is not wholly integrated 
in the story and does not play an essential role; the recovery of 
treasure is reduced to a business transaction to recover an old 
debt. The writer transformed much of his material (the grateful 
dead man became the angel Raphael) and he gave Jewish names 
to the characters Azarias, Ananias, Sarah, Anna, and the like. 
There may be Persian influence, reflected in, for example, the 
demon Asmodeus (Persian aeshma daeva; but there is a Hebrew 
demon shamdan, “the destroyer”). The author moreover was in- 
fluenced by the story of Ahikar (see Anmar, Wispom oF). 

Literary History.—There is widespread disagreement about 
the date of the book’s writing: F. Hitzig relegates it to a time 
subsequent to the catastrophe of A.D. 70, when the Romans de- 
stroyed the Temple in Jerusalem; H. Graetz was convinced that 
it belongs to the reign (A.D. 117-138) of Hadrian; S. Rosenthal 
elieved that it is a product of the school’of Akiba (c. A.D. 40- 
135); D. C. Simpson dated it, on the other hand, at 250 Bc. and 
H. Ewald at 350 B.c. Itisalso quite possible that the author wrote 
about 170-150 Bc.: Antiochus IV (reigned 175-163 B.c.) would 
as allow the Jews to bury their slain (II Macc. 9:15), and to 
ury the dead is the prime teaching of the book, 
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The author wrote in Aramaic, the popular language of the day, 
but the book was translated early into Hebrew and then into 
Greek. It was composed in the Diaspora, most probably in Asia 
Minor at Antioch, then, next to Rome and Alexandria, the largest 
city in the Hellenistic world and with a population one-third 
Jewish. The first 12 chapters are a unity. Ch. 13 and 14 are of 
a later date. 

Influence.—The book probably was not without influence upon 
some of the writers whose work is contained in the Hebrew Old 
Testament (e.g., Daniel and some of the Psalms), some New 
Testament writers (e.g., the writers of the Synoptic Gospels, 
especially in the description of the resurrection and ascension; 
St. Paul; and the author or authors of the Pastoral Epistles), 
and numerous postapostolic Christian writers, some of whom (in 
particular Clement of Alexandria) regarded it as Scripture. The 
book has parallels in the Talmud, Jewish liturgy, and Midrash. 
In one respect it achieved a distinction shared by no other book 
of the Apocrypha, and by at most only one book (Jonah) of the 
Old Testament: it has made a remarkable appeal to the exponents 
of Christian art, and its hero and his dog and certain dramatic 
incidents in his story became, in the Middle Ages, a favourite 
theme of the workers in ecclesiastic art and mural decoration, 

BrsiiocraPHy.—F, Zimmermann (ed. and trans.), The Book of 
Tobit (1958); S. Thompson, The Folktale (1946) ; C. C. Torrey, The 
Apocryphal Literature (1945); R. H. Pfeiffer, History of New Testa- 
ment Times (1949); D. C. Simpson in R, H. Charles, Apocrypha and 
Pseudepigrapha of the Old Testament, vol. i (1913); The Book of the 
Words of Tobit, with an introductory essay by Ernest H. Short and 
reproductions of paintings (1927). (F. Z1.) 

TOBOGGANING, the sport of sliding down snow-covered 
slopes and artificial ice-covered chutes on a runnerless sled called 
a toboggan. The toboggan was originally a primitive American 
Indian sled made of poles tied together with thongs. The 20th- 
century toboggan is usually built of thin, straight-grained boards 
of hickory, birch or oak fastened together by light crosspieces. 
Some toboggans are made of metal or laminated wood, The front 
end is bent up and back to form the “hood” and is braced by rope 
or leather thongs. The flat sliding surface is generally about 18 
in. (45 cm.) wide and from 4 to 9 ft. (1.2 to 2.7 m.) long. The 
toboggan is light in weight and will support a heavy load on soft 
snow. It is useful for hauling loads over wilderness trails or cross 
country as well as for sporting purposes. 

Tobogganing, as a sport, probably originated on the slopes of 
Mt. Royal near Montreal, Can. During the late 1880s it spread 
to the United States where it had considerable popularity until the 
early 1930s when widespread enthusiasm for skiing brought about 
its decline. During the heyday of tobogganing many artificial 
chutes were constructed. They were about three feet wide with 
sides of ice or wood and frequently were built with several parallel 
tracks to accommodate more than one toboggan at a time. The 
chutes were quite steep at the top in order to accelerate the tobog- 
gan quickly. Speeds up to 60 mph were attained. From the bot- 
tom of the chute the toboggans coasted along an open track which 
occasionally extended for one to two miles. 

The toboggan is well adapted to sliding down open slopes where 
its large surface rides easily on loose, fluffy snow. Several persons 
can ride at one time either lying prone or in a sitting position. 
The toboggan can be steered by lifting and twisting the front or 
by extending one’s leg to the rear and dragging a foot in the snow. 

Skeleton Tobogganing.—In England and on the Continent, 
the Cresta, or skeleton sled, consisting of steel runners fastened to 
a light frame, is called a toboggan. It is ridden in a head-first 
prone position, like the steel-runnered sled that is common in 
North America. Skeleton tobogganing has been practised on a 
major scale exclusively on the 1,320-yd.-long Cresta run, built in 
1884 at St. Moritz, Switz., with steeply banked curves including 
a notably hazardous bend called the horseshoe. Annual grand 
national championships have been contested on this course since 
1885. This sport, administered by the St. Moritz Tobogganing 
Club, was included twice in the winter Olympic Games, in 1928 
and 1948, each time at St. Moritz. f 

Luge.—Another form of small sled racing is luge, or lugeing, 
also often called tobogganing. The sleds are of wood or wood- 
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and-iron construction, with wide runners faced with steel. The 
luge is ridden in a sitting position and steered with the feet and 
with a hand rope. Lugeing is a traditional winter sport in Aus- 
tria and is also popular in Germany and Poland. It has been 
separately governed by the International Luge Federation since 
1957. With single and double seater events, the first European 
luge championships were held in 1914 at Reichenfeld, Aus., and 
the first world titles were contested at Oslo, Nor., in 1955. Lugeing 
was included in the winter Olympic Games for the first time in 
1964 at Innsbruck. Speeds up to 60 mph have been attained fre- 
quently and, on some points of the Krynica run, Poland, 80 mph 
has been recorded. 
See also BoBSLEDDING. (A. W. Tr.; H. B.) 
TOBOL, a river of the U.S.S.R., is a tributary of the Irtysh 
(q.v.) and thus of the Ob’. Its total length is 1,010 mi. (1,626 
km.) and its basin covers an area of 152,510 sq.mi. (395,000 
sq.km.). The Tobol rises on the eastern slopes of the Ural Moun- 
tains at their southern end and follows a constant general direction 
to the north-northeast to join the Irtysh at Tobol’sk. Within its 
floodplain the river is highly sinuous and varies in width up to 300 
yd. (275 m.). The basin is asymmetric, with all the Tobol’s tribu- 
taries on its left bank, flowing from the Urals, The largest of these 
are the Iset’, Tura, and Tavda. The average annual discharge is 
30,724 cu.ft. (870 cu.m.) per second, with a maximum flow in 
spring (60% or more of annual flow). Freeze-up lasts from early 
November to late April. The Tobol is navigable to the village of 
Zverinogolovskoye and has formed an important routeway since 
the first Russian penetration of Siberia. (R. A. F.) 
TOBOL’SK, a town of Tyumenskaya (Tyumen’) Oblast’ in 
the Russian Soviet Federated Socialist Republic, U.S.S.R., stands 
at the confluence of the Irtysh and Tobol rivers. Pop. (1959) 
36,484, Founded in 1587, only six years after Yermak (Ermak) 
Timofeevich’s expedition to Siberia (g.v.), it was one of the chief 
centres of early Russian colonization. of Siberia. In 1610 it was 
removed to its present site. Its importance depended on the route- 
way provided by the two rivers, which formed the easiest route 
eastward from Tyumen’ to Omsk, but after the Trans-Siberian 
Railway was built at the end of the 19th century the town declined. 
It is still a significant river port, with summer traffic to the mouth 
of the Ob’ and the Northern Sea Route. Freeze-up lasts from 
early November to the end of April. It is also linked by road with 
the Trans-Siberian Railway at Tyumen’ and Ishim. Furniture is 
made and Tobol’sk is noted for its hand carving from mammoth 
and walrus tusks, (R. A. F.) 
TOBRUK (Tusrvg; anc. ANTIPYRGCOS), a spacious and well- 
sheltered natural harbour in Derna province, Libya, in which ves- 
sels of any size or draft may anchor, open only to the east-south- 
east. Pop. (1964) 15,867. It is the administrative centre of 
the district of the same name. Water is carried to it by road 
from Bardia and by sea from Bengasi. It was for long the out- 
let for the oasis of Jaghbub, but its export trade has become negli- 
gible. It suffered severely in World War II, changing hands 
five times and falling finally to the British on Nov. 13, 1942. 
Tobruk is the usual residence of the king of Libya. (D. G. W.) 
TOCANTINS, a river rising in the Planalto Central of Brazil, 
in south Goiás State, a little north of Goiânia, capital of Goiás, and 
Brasília, the federal capital. It flows through Goiás, and between 
Carolina and the junction of the Araguaia (q.v.) forms the bound- 
ary between Goiás and Maranhão. After meeting the Araguaia 
it flows through the state of Para, finally joining the Pará River, 
a navigable arm of the Amazon (q.v,) delta, 50 mi. (80 km.) SW 
of Belém. The mouth of the Tocantins is 8 mi. (13 km.) wide 
and its total length is 1,678 mi. (2,700 km.). The river is not good 
for navigation, although in its mid-course above Carolina it can 
be navigated by small river boats. Its wide mouth is deep enough 
for ocean vessels which can ascend as far as Tucurui, about 200 mi. 
from Belém. From Tucuruí a railroad, built around a succession 
of rapids as far as Jatoba, is being extended to Sao Joao do 
Araguaia at the junction with the Araguaia River. Much effort, 
if not much money, was expended after mid-20th century on the 
development of this river as an export route for the products of 
southern Goiás. The forests of babassu palms around Carolina 


could be developed to provide oil for fuel. However, the many 
rapids and shoals, the great length and the lack of production in 
the sparsely populated country through which it passes made devel- 
opment very costly. (P. E. J.) 

TOCCATA, a musical composition—for clavichord, harpsi- 
chord or organ—of brilliant character, which originated in the 16th 
century, the name deriving from the Italian toccare, “to touch,” 
It was thus opposed to the sonata and cantata which were works 
that were sounded and sung. The early examples by Andrea 
Gabrieli consisted of alternating sections in chords and runs. In 
those of Claudio Merulo fugal sections were introduced. Fresco- 
baldi treated the form in a more elaborate manner and in later 
Italian examples, by Bernardo Pasquini and Alessandro Scarlatti, 
the toccata became a piece in rapid, unchanging tempo, resembling 
the perpetuum mobile. In Germany the toccata style of Fresco- 
baldi was developed by J. J. Froberger, G. T. Muffat and others, 
while the examples of Merulo led to the large-scale toccatas for 
harpsichord and organ by J. S. Bach. Largely neglected during 
the 19th century, the toccata was revived in the 20th century, 
notably in piano works having the character of the perpetuum 
mobile by Ravel, Prokofiev, and others. 

TOCH, ERNST (1887-1964), U.S., originally Austrian, 
composer known for his orchestral and piano works. Born in 
Vienna on Dec. 7, 1887, he studied the piano with W. Rehberg at 
Frankfurt am Main but was otherwise self-taught. His operas and 
instrumental works were widely performed in Germany between 
1925 and 1930. From 1929 to 1933 he taught piano and compo- 
sition in Berlin. In 1935 he taught in New York and in 1937 in 
California, becoming a U.S. citizen in 1940. Some of his best 
works are his smaller pieces for piano. His orchestral works were 
written with humour, notably the Bunte Suite (1929), and though 
his style is largely traditional he experimented ‘with new devices 
as in his Gesprochene Musik for spoken voices (1930). He also 
wrote five symphonies (1950-63), a piano concerto (1926), Big 
Ben, for orchestra (1934), the overture Pinocchio (1936), Peter 
Pan, a fairy tale for orchestra (1955), nine string quartets, three 
piano sonatas, and music for films. In 1956 Toch won the 
Pulitzer Prize for his Third Symphony. He published two 
theoretical works, Melodielehre (1923) and The Shaping Forces 
in Music (1948). He died in Los Angeles, Oct. 1, 1964. = 

(N. Sy. 

TOCHARIAN LANGUAGE. Tocharian (also called 
Tocharish or Tokharian) is the name commonly applied to an 
Indo-European language spoken in northern Chinese Turkistan 
(Tarim basin) during the latter half of the 1st millennium of this 
era, The documents date from about 500-700 a. There are 
two dialects: Tocharian A, from the area of Turfan in the east; 
and Tocharian B, chiefly from the region of Kucha in the west, 
but also from the Turfan area. 

Discovery.—The first Tocharian manuscripts were discovered 
during the last decade of the 19th century. The bulk of the 
Tocharian materials, however, were brought back to Berlin by 
the Prussian expedition of 1903-04 and 1906-07, which explored 
the Turfan area; and to Paris by the French expedition of 1906- 
09, which investigated chiefly in the area of Kucha. Other smaller 
collections are those of R. Hoernle and A. Stein in London, M. 
Berezovski in Leningrad, and Otani Kozui in Japan. 

Decipherment—Tocharian is written with a form of north 
Indian syllabary known as Brahmi used also in writing Sanskrit 
manuscripts from the same area. The first successful attempt at 
grammatical analysis and translation was made by the German 
scholars E. Sieg and W. Siegling in an article “Tocharisch, die 
Sprache der Indoskythen,” Sitzungsberichte, Berlin Academy of 
Sciences, 1908. This article established the presence of the two 
dialects provisionally called A and B. The Berlin collection con- 
sisted of both, whereas all other manuscripts discovered were 
in B. 

The name Tocharish was proposed (cf. below), and the language 
was demonstrated to be Indo-European (IE). 

Language.—Tocharian forms an independent branch of the 
Indo-European language family, not closely related to other neigh- 
bouring IE languages (Indic, Iranian). Rather, Tocharian shows 
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a closer affinity with the western (centum) languages: cf. A 
känt, B kante, kante “100,” Lat. centum, v. Sans, Satam; A klyos-, 
B klyaus- “hear,” Lat. clueo, v. Sans. Sru-; A kus, B kuse “who,” 
Lat. qui, quod, v. Sans. kas. In phonology Tocharian differs 
greatly from the other IE languages in that all the IE stops of 
each series fall together, resulting in a system of three (voiceless) 
stops, p, £, and k. 

In morphology, the Tocharian verb reflects the IE verbal sys- 
tem both in stem formations and in personal endings. Especially 
noteworthy is the wide development of the mediopassive in r (as 
in Italic and Celtic): cf, A klyostdr “is heard.” The third person 
preterit plural ends in -r, similar to Latin and Sanskrit perfects 
and the Hittite preterit. The noun, however, shows little trace 
of the original IE inflection. Instead, it has been built up by 
addition of postpositions to the oblique (accusative) form. This 
type of inflection (agglutination) has been attributed to the in- 
fluence of non-IE languages (Turkish, Finno-Ugric). 

The vocabulary shows a remarkable influx of loanwords, Turk- 
ish, Iranian and, later, Sanskrit. Chinese has had little influence. 
However, many of the most archaic words are retained: A por, B 
puwar “fire” (Gr. wip, Hitt. pakhur), A B ku “dog” (Gr. ków), 
A tkam, B kem “earth” (Gr. xOcév, Hitt. tekan), and especially 
nouns of relationship: A pacar, mdcar, pracar, ckacar, B pacer, 
macer, procer, tkacer, “father,” “mother,” “brother,” “daughter.” 

Literature.—Tocharian literature is Buddhistic, consisting 
largely of translations or free adaptations of Jatakas, avadanas, 
and didactic, philosophical, and canonical works. There exist also 
many commercial documents, letters, monastery records, caravan 
passes, medical, and magical texts (translated or adapted from 
Sanskrit), These latter are important source materials for the 
social, economic, and political life of central Asia. 

The “Tocharian Problem.”—Since the appearance of Sieg 
and Siegling’s article “Tocharisch, die Sprache der Indoskythen,” 
the appropriateness of the name “Tocharian” for the language has 
been disputed. According to the Greek and Latin historical 
sources, the Tochari (Gr. réxapo., Lat. Tochari) inhabited the 
basin of the upper Oxus in the 2nd century B.C, and were probably 
Iranians, Sieg and Siegling’s identification of this language as be- 
longing to these people was probably in error. 

The proper identification of the bearers of the language among 
the people of central Asia is still disputed, however. Possibly 
the most satisfactory hypothesis identifies them with the Wo-sun, 
a people to the north of the Tarim basin in the first centuries B.C. 

Furthermore, the name @rsi (arsiype “Aréi-country,” arsikdntu 
“Arsi-language”), once accepted as the native name in dialect A, 
is probably a loanword through Iranian from Sanskrit arya. The 
question of the name is, however, of little linguistic importance. 
“Tocharian,” even if generally accepted as a misnomer, will prob- 
ably remain. 

For “dialect A” and “dialect B,” the substitution of Turfanian 
and Kuchean, or East Tocharian and West Tocharian, has been 
suggested. 

Of greater importance is the question of the relationship of 
Tocharian to the other IE languages. Its phonology, morphology 
(the verb) and, to a certain extent, its vocabulary align it with 
the western languages. The Tochari probably once occupied a 
Position in the IE community closely in contact with the Celtic 
and the Italic dialects on the one hand and the Balto-Slavonic 
on the other, and at the same time with some, but less significant, 
Contacts with the Germanic and the Greek. They were, however, 
Probably one of the earliest groups to migrate, taking a northern 
Toute to the east, as opposed to the southern route taken by the 
Indo-Iranians. It is possible that they were a part of that folk 
migration from the west which, according to archaeological evi- 

ence, appears to have invaded northeast China some time before 
the middle of the 1st millennium B.c. In their migration they had 
long Contact with non-Indo-European speakers, especially Finno- 
Ugric and Altaic. 


(1p tooReHy.—E. Sieg and W. Siegling, Tocharische Sprachreste 
Tr ); G. 5 Lane, “The Tocharian Punyavanta-Jataka, Text and 
‘anslation,” J. Am. orient. Soc., 67, pp. 33 ff., “Studies in Kuchean 
rammar I, Declension of Nouns, Adjectives and Pronouns,” Suppl. 
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J. Am. orient. Soc., no. 13 (1952) ; S. Lévi, Fragments de textes kout- 
chéens (1933) ; J. Filliozat, Fragments de textes koutchéens de médecine 
et de magie (1948) ; E. Sieg, W. Siegling and W. Schulze, Tocharische 
Grammatik (1931); W. Krause, Westtocharische Grammatik I: Das 
Verbum (1952) ; H. Pedersen, Tocharisch vom Gesichtspunkt der indo- 
europäischen Sprachvergleichung (1941) ; P. Poucha, Institutiones Lin- 
guae Tocharicae, Pars I: Thesaurus Linguae Tocharicae Dialecti A 
(1955); A. J. van Windekens, Lexique étymologique des dialectes 
tokhariens (1941) ; E. Schwentner, “Tocharische Bibliographie,” Berlin 
Academy of Sciences, Institut fiir Orientforschung, no. 47 (1959). 
(G. S. La.) 

TOCQUEVILLE, (CHARLES) ALEXIS (HENRI 
MAURICE CLEREL) DE (1805-1859), French historian and 
politician, one of the most perceptive observers during the 19th 
century of the tendencies of political and social democracy. 

He was born in Paris on July 
29, 1805, of a Norman aristocratic 
family. In 1827 he followed his 
father into government service as 
a junior magistrate and, with 
some reluctance, swore allegiance 
to the new regime after the revo- 
lution of July 1830, He spent a 
~ year (1831-32) in the United 
States with his friend Gustave de 
` Beaumont to study the American 
penal system, and this bore fruit 
in their joint work Du systéme 
pénitentiaire aux Etats-Unis, et 
de son application en France 
(1833; English translation, 
1833). But Tocqueville had in 
mind from the beginning a book 
on the new American democracy. 
This plan materialized in his clas- 
sic study De la démocratie en 
Amérique (volumes i-ii, 1835; 
iii-iv, 1840; first English transla- 
tion, four volumes, 1835-40} see 
Bibliography for modern translation as Democracy in America). 
The work was an immediate success, winning him a seat in the 
Académie Frangaise (1841). 

Soon after returning from America, he entered politics, Un- 
successful in 1837, he won a seat in the Chamber of Deputies in 
1839, but played a comparatively inconspicuous and isolated role 
until after the revolution of February 1848. He was elected to 
the 1848 Constituent Assembly and to the committee which 
drafted the constitution of the Second Republic, and from June 
to October 1849 served as minister for foreign affairs. His active 
political career ended with Louis Napoleon’s coup d’état of 1851, 
which he opposed vigorously. For the remainder of his life he 
devoted himself to a project he had long contemplated: a history 
of the Great Revolution and the First Empire. Of this work he 
completed only an introductory study of the 18th-century back- 
ground to the Revolution, published in 1856 as L’Ancien Régime 
et la Révolution (first English translation, 1856). He died at 
Cannes on April 16, 1859. 

In all his writings he was concerned with one basic problem: 
the evolution of democratic society. In Democracy in America 
he sought to show how egalitarian attitudes and popular govern- 
ment had affected the social system of the only contemporary 
example of democracy in action. The most striking features of 
this new society were, in his eyes, the disappearance of rigid class 
divisions and the emergence of what he called the tyranny of the 
majority. Himself an aristocrat, he regretted the loss of some 
aristocratic virtues—the sense of grandeur, intensity of emotion, 
the richness and variety of a hierarchical society. But he also 
welcomed the spread of social consciousness and humanity, quali- 
ties which he believed would dominate in democratic societies, and, 
above all, the possibility of an extension of liberty from the few to 
the many. But this was only a possibility, for he believed another 
political system could emerge from democratic society, a tyranny 
more extensive than ever before, using hatred of inequality and the 
absence of alternative centres of power to increase and intensify 
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governmental control of individual life. America, he thought, had 
escaped this frightening possibility. France, largely because of its 
revolutionary traditions, was still seriously threatened by it. In 
his Ancien Régime, which has become a landmark of historical 
scholarship, he traced back these traditions, rejecting the accepted 
view that the Revolution marked a complete break with the past, 
and showing how the association of democratic aspirations with 
revolutionary modes of action had intensified the danger of “demo- 
cratic despotism” in France. 

BIBLIOCRAPHY.—Oeuvres complètes, 9 vol., publ. by Mme de Tocque- 
ville, ed. by G. de Beaumont (1864-66) ; Oeuvres complètes, definitive 
edition by J. P. Mayer (1951- ). Modern English Editions: De- 
mocracy in America, 2 vol, ed. by P. Bradley (1945) ; Recollections 
(1948), and The Ancien Regime (1952), both ed. by J. P. Mayer. 

See also R. P. Marcel, Essai politique sur A. de Tocqueville (1910) ; 
G. W. Pierson, Tocqueville and Beaumont in America (1938); J. P. 
Mayer, Prophet of the Mass Age (1939; rev. as A. de Tocqueville: a 
Biographical Study in Political Science, 1960); A. de Tocqueville: 
Livre du centenaire, 1859-1959 (1961); J. Lively, The Social and Po- 
litical Thought of Alexis de Tocqueville (1962); R. Herr, Tocqueville 
and the Old Regime (1962); S. Drescher, Tocqueville and England 
(1964) ; E. T. Gargan, De Tocqueville (1965). (J. Ly.) 

TODA, a pastoral tribe of the Nilgiri Hills of south India. 
Numbering only about 600 in the early 1960s, with improved 
health facilities they were rapidly increasing in population. Todas 
are widely known for their striking appearance, complex social 
organization and specialized buffalo-herding economy. The Toda 
language is Dravidian but is the most aberrant of that linguistic 
stock (see DRAVIDIAN). 

The Todas are dark brown in complexion, and are generally taller 
and sturdier than other peoples in the region. They are vege- 
tarians, and their high consumption of dairy foods perhaps ac- 
counts for their constitution. Men have thick glossy hair and lux- 
uriant beards; women wear long curls and elaborate tattoos. 

Todas live in settlements of from three to seven small thatched 
houses scattered over the pasture slopes; built on a wooden frame- 
work, the typical house has an arched roof in the shape of a half 
barrel, Todas traditionally trade dairy products, and cane and 
bamboo articles with the other Nilgiri peoples, receiving Badaga 
(q.v.) grain and cloth and Kota (q.v.) tools and pottery in ex- 
change. Kurumba jungle people play music for Toda funerals and 
supply various forest products. 

Toda religion centres on the all-important buffaloes. Ritual 
must be performed for almost every dairy activity, from milking 
and giving the herds salt to churning butter and shifting pastures 
seasonally, There are ceremonies for the ordination of dairymen- 
priests, for rebuilding dairies and rethatching funerary temples. 
These rites and the complex funeral rituals are the major occasions 
of social intercourse, when intricate poetic songs alluding to the 
buffalo cult are composed and chanted. 

Toda society is divided into two endogamous moieties, the larger 
one being superior to the other. The members of each moiety are 
grouped into several exogamous patrilineal clans; but they also 
take account of matrilineal descent as a basis of exogamy. Thus 
each Toda must marry within his own moiety but must not take a 
wife or wives from his patrilineal clan or his matrilineal grouping. 
Polyandry (q.v.) is fairly common; several men, usually brothers, 
may share one wife. Often a man has a regular sexual partner in 
the opposite moiety. When a Toda woman becomes pregnant one 
of her husbands ceremonially presents her with a toy bow and ar- 
row, thus proclaiming himself the social father of her children. 

Some Toda pasture land has come under recent cultivation by 
other peoples and much of it has been reforested. This threatens 
to undermine Toda culture by greatly diminishing the buffalo herds. 
A separate community of Todas (numbering 187 in 1960) con- 
verted to Christianity during the 20th century. 

See also references under “Toda” in the Index. 

BrstrocrapHy.—W. H. R. Rivers, The Todas (1906); M. B. Eme- 
neau, “Toda Culture Thirty Five Years After: an Acculturation 
Study,” Annals of the Bhandarkar Oriental Research Institute, vol. 
19 (1938), “Oral Poets of South India—the Todas,” J. Am. Folklore, 
vol. 71 (1958); references in E. von Fiirer-Haimendorf, An Anthro- 
pological Bibliography of ‘South Asia, pp. 485, 491, 493 (1958) ; T. Bur- 
row and M, B. Emeneau, Dravidian Etymological Dictionary (1961). 

(D. G. M.) 
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TODD, ALEXANDER ROBERTUS TODD, Baron, or 
TRUMPINGTON (1907- ), British chemist who was awarded the 
Nobel Prize for Chemistry in 1957 for his work on coenzymes, was 
born in Glasgow on Oct. 2, 1907. Educated at Glasgow University, 
he carried out research in organic chemistry there and at Frankfurt 
am Main, Oxford, and Edinburgh. He joined the staff of the 
Lister Institute in 1936 and became reader in biochemistry at Lon- 
don University in the following year. In 1938 he became professor 
of organic chemistry at Manchester University, and there began 
work on the nucleosides and their phosphorylation. He continued 
this work at Cambridge, where he was appointed professor of or- 
ganic chemistry in 1944. 

Todd’s researches mainly concerned chemical substances of im- 
portant pharmacological or biochemical interest. He was asso- 
ciated with the proof of structure and the synthesis of vitamin B4 
(thiamine), vitamin E (tocopherol), and the active principles of 
hashish (marijuana). Other achievements were the synthesis of 
adenosine triphosphate in 1949 and of flavin adenine dinucleotide 
and uridine triphosphate in 1954, and the elucidation of the struc- 
ture of vitamin Bj. in 1955, made possible by combining the 
methods of organic chemistry and X-ray crystallography. He also 
studied certain alkaloids from plants of the genera Erythrophleum 
and Daphnandra, plant colouring matters (anthocyanins), insect 
(aphis) pigments, and certain mold products including various 
quinones, puberulic and stipitatic acids, and penicillin, His work 
on the structures and syntheses of nucleosides and nucleotides con- 
tributed greatly to knowledge of the structure and function of 
nucleic acids. 

Todd was elected a fellow of the Royal Society in 1942, and in 
1952 he became chairman of the British government’s advisory 
committee on scientific policy. He was knighted in 1954 and cre- 
ated a life peer in 1962. 

TODI (ancient Tuner), an Umbrian town in Perugia province, 
central Italy, is on a hill, 1,348 ft. (411 m.) above sea level, on the 
left bank of the Tiber and 26 mi. (42 km.) S of Perugia. Pop. 
(1961) 19,774 (commune). Founded by the Umbrians, it later 
became a powerful fortress of the Etruscans. The emperor Augus- 
tus settled a colony of veteran soldiers there. Three walls encircle 
the town: the first being Etruscan and enclosing the highest part 
of Todi (the citadel); the second Roman; the third medieval. In 
1835 there was found at Montesanto (a hill near the city) the 
bronze statue of Mars (4th century) in the Gregorian Museum 
in the Vatican. In 1886 the Etruscan necropolis was discovered, 
including the Tomb of the Priestess, rich in gold objects. Still 
extant from the Roman epoch are the remains of the amphitheatre, 
the theatre, and the forum. The finest monuments belong, how- 
ever, to the Middle Ages. The striking Piazza Grande, rests on six 
Roman arcades of cement. In it are the Palazzo del Popolo 
(1213), the Palazzo del Capitano (late 13th century), the Palazzo 
dei Priori (1293-1337), and the cathedral (begun in 757). Of spe- 
cial interest are the church of S. Fortunato (in which monastery 
Frate Jacopone was imprisoned) with uncompleted facade (the 
work of Santuccio da Spoleto), the church of S. Ilario (1240), and 
the Scarnabecco Fountain (13th century). Outside the walls is 
the church of Sta. Maria della Consolazione (1508-1607), in the 
form of a Greek cross, a fine example of Renaissance style. 

The economy of Todi depends chiefly on agriculture. Industries 
include the manufacture of television sets and bricks. The town 
is connected with Perugia and Terni by the Central Umbrian Rail- 
way and by motor coach. (Fo. M.) 

TODMORDEN, a municipal borough (1896) and market 
town in the Sowerby parliamentary division of the West Riding 
of Yorkshire, Eng., 22 mi. (35 km.) NNE of Manchester by road. 
Pop. (1961) 17,428. Lying on both sides of the Calder River, at ` 
an altitude of 500 ft. (150 m.), it is surrounded by high moorland. 
Todmorden is a railway junction for trans-Pennine routes from 
Manchester, Preston, and Burnley to the industrial West Riding, 
and the Rochdale Canal runs through the borough. The staple in- 
dustry is the spinning and weaving of cotton, and there are also 
foundries and machine works. Todmorden has strong links with 
Lancashire, sharing its cotton industry and its county address. 
Until 1888 the county boundary passed through the town. 


TODOS OS SANTOS—TOGO 


TODOS OS SANTOS, BATA DE: see Att Saints Bay. 

TOEPFFER, RODOLPHE (1799-1846), French Swiss cari- 
catirist and author, remembered especially for his Genevan 
sketches entitled Nouvelles genevoises. He was born in Geneva 
on Jan. 31, 1799, the son of Adam Toepffer, the painter. Forced to 
give up painting because of poor eyesight, he continued to produce 
humorous sketches and caricatures (e.g., Mr. Cryptogame, 1846), 
later collected under the title of Histoires en Estampes (1846-47). 

In 1824 he set up an international boys’ boarding school. The 
treks which he undertook with his pupils inspired his Voyages en 
zigzag (1843), a lavishly illustrated travelogue. Perhaps his best- 
known, and most lasting, work is La Bibliothèque de mon oncle 
(1832), a sort of autobiography, republished in Nouvelles gene- 
voises (1839-41), a sparkling collection of tales written after he 
had become professor of rhetoric at the Académie de Genéve in 
1832. Other publications include an interesting work of criticism, 
Réflexions et menus propos d’un peintre genevois (1839-47), and 
two novels, Le Presbytère (1833-46) and Rose et Gertrude 
(1845). Toepffer died in Geneva on June 8, 1846. 

See the biographies by A. Blondel (1886) and P. get are ae 

(He, P. 

TOGGLE LEVER, a combination of two links or levers that 
tend to form a straight line at one point in their motion. As seen 
in the top figure this action creates a high mechanical advantage. 
A small force F4 exerted at point A produces a very large force 
Fp on the sliding block B as the angle a increases. When angle a 
is 90°, the two links are aligned 
and are said to be “in toggle.” 

Power presses in which sheet 
metal is drawn and punched into 
pans, automobile body parts, 
kitchen sinks, etc., use the toggle 
lever to obtain the large forces 
required. The toggle mechanism 
amplifies the force necessary to 
hold and form the sheet metal 
and at the same time puts the 
crankshaft in the position where 
it produces the greatest leverage. 

The bottom figure shows a typ- 
ical application of the toggle lever 
in a stone crusher. As links A 
and B come into toggle, link C 
comes into toggle with link D, re- 
sulting in a very large crushing force. Toggle pliers, wrenches, 
Tiveters and clamps are common hand tools that use the toggle 
lever to obtain great gripping power. 

When a sudden high velocity may be needed, as in overcentre 
Switches, the toggle lever provides the necessary action. A coil 
Spring replaces one of the two rigid links and combines with a 
simple swinging lever to produce a snap-action switch for latch 
mechanisms, electrical switches, and mechanical overload controls. 
See also LINKAGES. (F. J. B.) 

TOGO, REPUBLIC OF (RÉPUBLIQUE TOGOLAISE), a coun- 
try of West Africa, occupies a narrow strip stretching about 330 
mi. (530 km.) northward from a coast line of about 35 mi. (56 
km.) on the Gulf of Guinea ; it is sandwiched between Dahomey 
on the east and Ghana on the west and is bordered on the north by 
Upper Volta. Area 21,853 sq.mi. (56,600 sq.km.); pop. (1960) 
1,439,772. It was formerly part of Togoland, a German colony 
from 1884 to 1914. In 1922 the western part was mandated by 
the League of Nations to Great Britain and the eastern part to 
France; in 1946 these parts became UN trusteeship territories. 
In 1956 British Togoland merged with the Gold Coast (later 
Ghana) and French Togo became autonomous; as the Republic of 

Ogo it became independent in 1960. The capital is Lomé. 

Physical Characteristics—The coast line is a low, smooth 
sandbar backed by marshy creeks and lagoons, which extend far 
inland in places and represent the blocked mouths of the Sio 
(Chio) and Haho rivers. Behind the lagoons the low Ouatchi 
(Watyi) Plateau of Recent sediments covered with laterite (Ja 
erre de barre) averages 20-40 mi. (30-65 km.) in width and 300 
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ft. (90 m.) in height. This is succeeded by an undulating clay- 
covered tableland of old crystalline and metamorphic rocks reach- 
ing 1,500 ft. (460 m.) drained by the Mono River. From there the 
land rises steeply to a range trending north-northeast and known 
as the Togo Mountains in the south and the Atakora Mountains in 
the north; they average 2,000 ft. (600 m.) and reach their high- 
est point, 3,937 ft. (1,200 m.), in Mt. Agou. Beyond them is 
an undulating sandstone plateau drained by the Oti, a tributary 
of the Volta, and traversed by a low east-west scarp which con- 
tinues the Gambaga scarp of northern Ghana. Most of the other 
rivers flow southward from the Togo-Atakora mountains into the 
Togo Lagoon, the largest of the coastal lagoons, Cataracts in- 
hibit navigation but offer potential for hydroelectric power. 

Climate—Inland north of the Togo-Atakora mountains the 
harmattan (g.v.) dominates except during the monsoon rain. 
Mean monthly temperatures range from about 19° to 22° C 
(66° to 72° F), relative humidity from 45 to 67%, and annual 
rainfall from 41 in. (1,040 mm.) in the extreme north to 51 in. 
(1,295 mm.) near the mountains. Farther south, where the mon- 
soon prevails, the rainy season has two peaks (May-June and 
September) and the rainfall declines steadily from about 50 in. 
(1,270 mm.) in the north to 30 in. (762 mm.) along the coastal 
zone, which lies within a veritable dry belt, exceptional for the 
West African coast. Mean monthly temperatures in the south 
range from 21° to 31° C (70° to 88° F), and the daily range is 
considerably smaller than that north of the mountains, The mean 
relative humidity-is 84%, dropping sharply during the harmattan. 

Vegetation and Animal Life—Areas classified as forest cover 
about 15,000 sq.mi. (38,850 sq.km.), These include large stands 
of teak introduced by the Germans, but Guinea savanna woodland, 
much degraded by farming and burning, is dominant, There are 
pockets of tropical semideciduous forest in the mountains (par- 
ticularly in the south) and also fringing riverine forest. Around 
the coastal lagoons are dense belts of reeds, mangroves, and 
edaphic formations. Soils are generally poor, especially in the 
savanna, the most fertile occurring in the forests, where humidity 
and humus are adequate, and in la terre de barre where light rain- 
fall favours the growth of baobab trees. Along the sandy littoral 
an almost continuous stretch of coconut plantations begun by the 
Germans has virtually replaced the natural vegetation. On Za terre 
de barre and the Mono tableland the natural vegetation has been 
largely displaced by cultivation of maize (corn), cassava, yams, 
rice, and cotton. In the southern part of the mountains the forest 
favours cocoa and coffee. Oil palms and sugar cane are found 
well inland, and palm trees are common around Atakpamé and 
Niamtougou (lat. 10° N). The northern savannas support sub- 
sistence agriculture with peanuts, shea butter, and kapok. 

Because of hunting, large animals are scarce, especially in the 
south. Lions, leopards, and elephants are occasionally seen in the 
northern savannas. Monkeys, hippopotamuses, and crocodiles are 
common. Snakes and lizards abound, and there are many varieties 
of birds, insects, and marine and freshwater fishes, Tsetse flies 
hinder cattle raising, and malarial mosquitoes are widespread. 

History.—Until 1884 Togoland was an indeterminate zone be- 
tween the military states of Ashanti (g.v.) and Dahomey (see 
Danomey, Repustic oF). The only port was Petit Popo 
(Anécho). Throughout the 18th century the Togo part of the 
Slave Coast was held by the Danes. 

German Occupation German missionaries arrived in Ewe ter- 
ritory in 1847 and German traders were soon established at Ané- 
cho, In 1884 Gustav Nachtigal (g.v.), sent by the German govern- 
ment, induced a number of coastal chiefs to accept German 
protection. The protectorate was recognized in 1885, and its 
coastal frontiers with Dahomey and the Gold Coast were defined by 
treaties with France and Great Britain. German military expedi- 
tions (1888-97) met with little resistance, securing a hinterland 
the boundaries of which also were determined by treaties with 
France (1897) and Great Britain (1899). 

Lomé, at the western end of the coast, was selected as the co- 
lonial capital in 1897, a modern town was laid out, and in 1904 a 
jetty was built. Three railways were constructed to open up the 
interior. Exploitation was practically confined to the coastal and 
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central areas and was exclusively agricultural. Plantations were 
established both by the government and by private German cor- 
porations, but crop development was left mainly to the Togolese, 
assisted by agriculturalists trained at a college in Nuatja. Trade 
was chiefly in palm products, rubber, cotton, and cocoa. In 1912 
Germany took 60% of the exports and provided 42% of the im- 
ports. German administration was efficient but marred by its 
harsh treatment of Africans and use of forced labour. 

On Aug. 7, 1914, at the outset of World War I, British and 
French colonial troops from the Gold Coast and Dahomey invaded 
Togoland and on Aug. 26 secured the unconditional surrender of 
the Germans. Thereafter the western part of the colony was ad- 
ministered by Britain, the eastern by France. By an Anglo-French 
agreement of July 10, 1919, France secured the railway system 
and the whole coast line. After Germany renounced its sover- 
eignty in the Treaty of Versailles, the League of Nations in 1922 
issued mandates to Britain and France for the administration of 
their spheres. 

League of Nations Mandate.—The northern part of the British 
mandated territory was administered integrally with the Northern 
Territories of the Gold Coast, the southern part integrally with 
the Gold Coast Colony: Although the British administration 
built motor roads connecting its sphere with the road system of 
the Gold Coast, the bulk of the’ territory’s external trade passed 
over the railways of French Togo. 

French Togo was administered by a commissioner assisted by a 
consultative executive council of officials, When British Togo 
was attached to the Gold Coast, French Togo was formed into a 
distinct unit until 1934, when a kind of economic union was estab- 
lished with Dahomey; this was replaced in 1936 by a qualified 
integration with French West Africa that lasted ten years. Agri- 
cultural development was pursued methodically, and a planned 
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settlement of the interior by the Kabre and Losso peoples was 
successfully carried out. Peanut growing was introduced in the 
northern areas, and energetic action was taken against sleeping 
sickness. í 
After World War II French Togo sent a deputy to the French 
National Assembly, a counselor to the Assembly of the French 
Union, and two senators to the Council of the Republic. A repre- 
sentative assembly was concerned with internal affairs. 

United Nations Trusteeship—tIn 1946 the British and French 
governments placed their spheres of Togoland under UN trustee- 
ship. After 1947 the Ewe people in southern Togoland repre- 
sented to the Trusteeship Council that either their territories or 
the whole of Togoland should be brought under a common admin- 
istration. These proposals were difficult to implement because 
Ewe also inhabited the southeastern part of the Gold Coast Colony 
and because not all the people of southern Togoland were Ewe. 
The British colony was also rapidly advancing toward self-govern- 
ment, and the incorporation of the northern part of the British 
sphere with the Northern Territories of the Gold Coast had re- 
united the Dagomba and Mamprusi kingdoms, both of which had 
been cut in two by the pre-1914 boundary, Following a plebiscite 
held under UN auspices on May 9, 1956, the British trust terri- 
tory was on Dec. 13 incorporated in the Gold Coast, although in 
the southern districts of Ho and Kpandu the Ewe vote showed a 
two-to-one majority in favour of continued British trusteeship. 

Independent Togo—French Togoland became an autonomous 
republic within the French Union on Aug. 30, 1956, this status be- 
ing confirmed (despite Ewe opposition) by a plebiscite held in 
October under French auspices. Nicolas Grunitzky was ap- 
pointed premier. 
in April 1958 favoured complete independence) and rejected 
Grunitzky’s Parti Togolais du Progrés (Togolese Progress Party) 
in favour of Sylvanus Olympio’s Comité de l'Unité Togolaise 
(Togolese National Unity Party). Independence was celebrated 
on April 27, 1960. 

After the 1961 elections, which established a presidential form 
of government, Olympio became the first president. He main- 
tained economic cooperation with France. In 1963 Togo became 
a member of the Organization of African Unity and in 1965 sub- 
scribed to the renewed Joint African and Malagasy Organiza- 
tion, which provided for economic, political, and social coopera- 
tion among French-speaking African states. 

Ghanaian pressure for the integration of Togo with Ghana was 
resisted by the Togolese and led to strained relations between the 
two republics, including a trade embargo imposed by Ghana. 
Olympio, who was accused of giving sanctuary to refugees opposed 
to the Ghanaian president, Kwame Nkrumah, was assassinated at 
Lomé on Jan, 13, 1963, presumably the victim of an army coup 
d'état. Grunitzky, who had withdrawn to Dahomey in 1958, re- 
turned to assume the presidency and to form a provisional civilian 
government. On May 5 Togolese voters approved a new constitu- 
tion, elected a new legislature, and confirmed Grunitzky in office. 

Togo’s first five-year development plan with. expenditure of 
$115,000,000 for 1966-70 was approved by the National Assem- 
bly in 1965. Relations with Ghana improved in 1966 after 
Nkrumah’s fall from power, and the borders between the two 
countries, which had been closed, were reopened. An attempt on 
Nov. 21, 1966, to overthrow Grunitzky’s government was foiled. 
Another, which took place without bloodshed in January 1967, 
was successful, Col. Etienne Eyadema, chief of staff of the 
Togolese Army, acting, as he said, to put an end to the political 
confusion in the country, suspended the constitution. He ap- 
pointed Col. Kleber Dadjo as head of a Reconciliation Committee 
to rule Togo temporarily. 

Population.—In the south of Togo are the Kwa-speaking Ewe 
(q.v.), Watyi (Ouatchi), Ga-Adangme (q.v.), and Mina, farmers 
with strongly organized clans, and akin to the Ashanti, Fon, and 
Yoruba. In central Togo, with a similar culture, are mountain 
peoples, including the Akposo, Adele, Guang, and Ana-Yoruba. 
In the north are two principal groups, the Tem-Kabre (eastern 
Grunshi), and the Paragurma. The former comprise the Kabre, 
Namba, Naudeba, Tribu, and Tem (Kotokoli); in the northwest 
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the Paragurma include the 
Gurma-speaking Basari, Nganga, 
Gurma, Konkomba, Moba, Nat- 
chaba, Soruba, Tamberma, and 
Chamba. At Sansanné Mango 
live about 10,000 Chakosi, de- 
scended from former feudal 
chiefs who came from the Ivory 
Coast in the 18th century, and 
who still speak a Baule (q.v.) di- 
alect. The Tem and Chakosi are 
largely islamized, as are several 
commercial centres, but the bulk 
of the population remains pagan, 
with many communities in proc- 
ess of christianization. These 
peoples often obtain remark- 
able yields from farming. Their 
traditional round huts are giving 
place to more modern buildings. 

By the 1960 census Togo had a 
population density of 60 persons 
per square mile (25.4 per square 
kilometre) which ran more than 
four times higher in the hinter- 
land of Anécho and in Lama-Kara 
and Dapango; but mountainous 
Adele, Fasao, and east Mono had 
wide empty areas. The popula- 
tion increased by about 75% be- 
tween 1940 and 1960, and under 
such pressure many Togolese used 
to work on Gold Coast cocoa 
plantations. After World War I the French administration en- 
couraged migration from the overpopulated Kabré country around 
Lama-Kara to the Atakpamé, Sokodé, and Bassari areas. Large- 
scale migration also occurred from the Parahoue region into east 
Mono. Increasing urbanization was exemplified by the rapid 
growth of the capital, Lomé, to 73,646 inhabitants in 1958-59. 

Administration and Social Conditions.—The 1963 consti- 
tution provided for a president, a vice-president, and a National 
Assembly elected for five years. The president chooses his min- 
isters, who are responsible to him. The constitution provided for 
a Supreme Court analogous with the French Conseil d’Etat. The 
administration follows the French model, but the former cercles 
(administrative divisions) were replaced by four regions subdi- 
vided into circonscriptions: (1) the Maritime Region, comprising 
Anécho, Lomé, Tabligbo, and Tsévié circonscriptions; (2) the 
Plateau Region, including Atakpamé, Akposso-Plateau, Klouto, 
and Nuatja; (3) the Central Region, with Sokodé, Bafilo, Bas- 
sari, Lama-Kara, Pagouda, and Niamtougou; and (4) the Savanna 
Region, with Dapango, Kandé, and Mango. Each region is under 
i inspector who supervises administration by chefs de circonscrip- 
ion. 

Taxation is still based on the capitation tax. The system of la- 
bour continues to be that introduced in 1954-56 by the French 
labour laws for overseas possessions. The Ministry of Public 
Health controls the hospital at Lomé, the central service of hy- 
giene, and medical subdivisions for 13 outlying auxiliary hospitals, 
numerous bush and rural dispensaries, maternity homes, and two 
leper settlements. Education is supervised by the Ministry of 
National Education, There is a high rate of primary school at- 
tendance and missionary endeavour has given the south a decided 
lead in literacy. There are teacher training colleges at Atakpamé 
and Togoville, a technical college at Sokodé, lycées at Lomé and 
Sokodé, and several secondary schools. Instruction is in French, 
the official language, which is spoken by nearly 300,000 Togolese. 

Defense is entrusted to a national army (equipped and trained 
by the French) aided by the police. 

Economy.—Agriculture is the principal basis of the economy, 
and the chief products are cocoa, oil palm products, coffee, cassava 
and other vegetables, peanuts, copra, and cotton. Kapok and 
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(Above) Kabre farmers of northern Togo; (top 
right) Ewe fishermen near Lomé on the Gulf of 
Guinea coast; (right) women bargaining in a 
cloth shop in Lomé; (far right) Mina woman 
making an offering to twin household fetishes 


shea butter (from the shea butter tree, Butyrospermum parkii) 
are also produced. Cattle, sheep, goats, and pigs are raised in the 
north and on the plateaus. Fishing is carried on around the coast, 
and the inland rivers and ponds are well stocked. The bulk of the 
catch, mainly sardelles, is consumed locally. 

One of the world’s major phosphate deposits (about 50,000,000 
tons unexploited) is being worked at Akoumapé, the ore being 
transported by rail to Porto Seguro for processing and export. 
Tron ore exists at Bassari. Other minerals include chromite (Mt. 
Ahito) and bauxite (Mt. Agou). Industrial development is con- 
fined to a few ginneries for cotton and kapok, a spinnery, and fac- 
tories for starch and sugar. 

Most trade is with the franc area; France takes about half the 
Togolese exports and contributes about one-third of the imports. 
The monetary unit is the franc CFA (50 fr. CFA = 1 fr. French; 
246 fr. CFA = $1 U.S.). In the late 1960s finances were balanced 
with foreign assistance, backed by a policy of austerity. In Octo- 
ber 1962 Togo joined the West African Monetary Union of former 
French African states; in 1964 it became an associate member of 
the European Economic Community. 

The state-owned metre-gauge railways connect Lomé with 
Anécho, Palimé, and Blitta. About 750 mi. (1,200 km.) of good 
roads (mostly untarred) exist, with about 2,200 mi. (3,540 km.) of 
secondary roads usable only in the dry season. Scheduled air 
services link Lomé with Paris and centres in West Africa. Mod- 
ernization of the port of Lomé was begun in the 1960s. There 
are normal postal services and a telephone system with an ex- 
change at Lomé. Radiotelegraphy services, including interna- 
tional, are handled by a station at Lomé, and there are five sta- 
tions with 50-w. radiotelegraph and radiotelephone receivers. The 
government-controlled Radiodiffusion du Togo at Lomé broadcasts 
chiefly in French but also in vernacular languages. 

Brstrocrapuy.—R. J. H. Church, West Africa (1961); H. Klose, 
Togo unter deutscher Flagge (1899) ; H.M.S.O., Togoland, Peace Hand- 
book no. 110 (1920); L. Péchoux, Le Togo (1939); G. Spitz, L’Ouest 
Africain français (1947); R. Cornevin, Histoire du Togo, 2nd ed. 
(1962), Le Togo: Nation-Pilote (1963) ; H. Debrunner, A Church Be- 
tween Colonial Powers (1965). Current history and statistics are sum- 
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TOGO HEIHACHIRO, Marquis (1848-1934), Japanese 
admiral who led the Japanese fleet to victory in the Russo-Japanese 
War, was born in Satsuma (now Kagoshima prefecture). He en- 
tered the naval service at an early age and was later sent for 
further training to England, where he stayed for seven years 
(1871-78). During the Chinese-Japanese War (1894-95) he ren- 
dered distinguished service as captain of the warship “Naniwa.” 
Soon after the war he was promoted to the rank of admiral and in 
1904 at the outbreak of the Russo-Japanese War was commander 
in chief of the combined fleet. He directed the ten-month naval 
blockade of the great Russian base at Port Arthur, helping to bring 
about its surrender on Jan. 2, 1905. With the war entering a deci- 
sive stage the Russians then dispatched their Baltic fleet to the 
Far East, under command of Vice Adm. Z. P. Rozhdestvenski.. It 
was skilfully intercepted and annihilated by Tégo in the Tsushima 
Strait on May 27-28. As a reward for his victory in this decisive 
naval battle he was created count in 1907. He lived quietly there- 
after, was created marquis in 1934, and died the same year. See 
further Russo-JAPANESE WAR. (Hy. Ky.) 

TOGRUL (Tucurit) BEG (c. 990-1063), founder of the 
dynasty of the Seljuks (g.v.) who ruled in Iran, Syria, and Asia 
Minor during the 11th—-14th centuries, was the grandson of Seljuk, 
the chief of a group of Oghuz (Ghuzz) Turkmen tribes established 
on the lower Syr-Dar’ya River. Togrul and his brother Chagri 
(Chakir) Beg were born c. 990-995 and entered civilized Muslim 
Transoxiana shortly before 1016. There they joined their uncle 
Arslan-Israil, who, with his men, was in the service of a Turkish 
Qara-Khanid prince of Bukhara. 

Their forces were defeated by Mahmud of Ghazni in 1025 and 
they later took refuge in Khwarizmia (Khorezmia), while Arslan’s 
men settled in Khurasan. Later, however, after their cousins in 
Khurasan had been driven into western Iran by Mahmud, Togrul 
and his brother, under threat from other Turkish tribes, them- 
selves entered Khurasan. There they saw that aided by the local 
Persian nobles, they had a chance to detach the province from the 
Ghaznavid state. In 1040, at Dendenkan (Dandanqan) near 
Mery, they inflicted a decisive defeat on Mahmud’s son Mas‘ud, 
who had seen his danger too late. Khurasan was then formed into 
a principality for Chagri Beg while Togrul, with Iran lying practi- 
cally open before him, set out to conquer an empire of his own 
which, at his death, was to include the whole of central and west- 
ern Iran and Mesopotamia. 

Togrul was undoubtedly a clearheaded and methodical leader, 
who won success by careful planning. The first conquests were 
generally made by his Turkmen pillagers, led by his foster brother 
Ibrahim Ynal. He himself then followed to administer the con- 
quered country. In central and western Iran the government was 
in the hands of the Buyids and of other petty Shi‘ite dynasties, 
whose rule was ill tolerated by the orthodox Sunnis and by the 
Abbasid caliph in Baghdad. As a result, after conquering the prin- 
cipalities to the east and north of Iraq, Togrul reached Baghdad 
itself in 1055 without any fighting. He was welcomed there by the 
vizier Ibn al-Muslima and by the caliph, al-Ka’im, who bestowed 
on him the official title of “sultan,” with the mission of over- 
throwing the Shi‘ite Isma‘ilian anticaliphate of the Fatimids in 
Egypt and of restoring, under Abbasid sway, the religious and 
political unity of the Muslim world. 

This achievement was beyond Togrul’s powers, as he was ha- 
rassed by both internal and external dangers. The conversion of a 
Turkish tribal chieftainship into an imperial Irano-Arabic sultanate 
led to great discontent among the Turkmen tribesmen to whom 
Togrul owed his victories. Seljuk princes, such as Ibrahim Ynal, 
found themselves insufficiently rewarded for their services. The 
former general of the Buyid troops, the Turk al-Basasiri, was anx- 
ious to recover his previous power and wealth, The Arabs in 
Mesopotamia and even in Syria felt threatened by the new sultan- 
ate. The result was a general uprising which Togrul was able to 
overcome only through his remarkable gift of leadership and 
through the fidelity of his vizier al-Kunduri. While Ynal with his 
Turkmens raised the standard of revolt in Mesopotamia and Iran, 
a coalition of Arab and Buyid forces, financed and controlled by 
the Fatimids, was organized by Basasiri. Basasiri entered Baghdad 
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in 1058, the caliph was taken prisoner, and prayers were said in the 
name of the Fatimid caliph. Nevertheless, Togrul crushed the re- 
bellion (1060), regained Baghdad, and pacified the Arabs of Meso- 
potamia. His last years he spent fighting with the petty princes 
in northwest Iran, and he forced the caliph to give him a daughter 
in marriage. He died at Ray on Sept. 4, 1063, and was succeeded 
by his nephew, Alp Arslan (q.v.). (Cx. Ca.) 

TOJO HIDEKI (1884-1948), prime minister of Japan during 
World War II, was born in Tokyo on Dec. 30, 1884, the son of Lt. 
Gen. T6jo Eikyé. After graduating from the Imperial Military 

ree WE Academy and the Military Staff 
ay ~ College, he was appointed mili- 
j tary attaché to the Japanese em- 
bassy in Germany in 1919, Es- 
teemed as an administrator and 
skilful field commander, and 
noted as a stern disciplinarian, he 
became known for his positive 
views and his taciturn ways. By 
1937 he had advanced to the in- 
fluential position of chief of staff 
of the powerful Kwantung army 
in Manchuria. After being ap- 
pointed yice-minister of war in 
the first cabinet of Prince Konoe 
(1938-39) and holding top posts 
in the army aviation services, he 
was designated minister of war 
in the second and third Konoe 
governments (1940-41). On Oct. 
16, 1941, he became prime minister and also served as minister of 
war. 

Tojo was determined to consolidate and extend Japanese power 
in Asia and the Pacific. As leader of his country’s war effort after 
the attack on the U.S. base at Pearl Harbor, Dec. 7, 1941, he was 
single-mindedly dedicated to the establishment of a “New Order 
in Asia.” Under his direction smashing victories were initially 
scored throughout southeast Asia and the Pacific. When Japanese 
military and naval forces were unable to sustain their gains in the 
face of the Allied counteroffensive and, especially, when the 
Mariana Islands were lost in 1944, Tōjō was held responsible and 
was compelled to resign. Following Japan’s surrender in August 
1945 he was arrested as a war criminal. After an unsuccessful 
suicide attempt he was tried before the international military tri- 
bunal for the far east, found guilty, and hanged on Dec. 23, 1948. 

(Hy. Kn.) 

TOKAJ (Toxay), a town of northern Hungary in Borsod- 
Abatij-Zemplén megye (county), near the confluence of the Bod- 
rog and Tisza rivers, 148 mi. (238 km.) ENE of Budapest. Pop. 
(1960) 5,031 (mun.). The most striking local feature is Mt. 
Tokaj, southwest of the Bodrog, a spur of the low volcanic 
Hegyalja Hills (trachyte formations). On its slopes and on the 
plateau above: Tokaj, viticultural conditions are excellent, and 
Tokaj is the most important of many wine-producing centres. It 
is the home of the famous Tokay wine. Production there dates 
from the 12th century, and the specialized skill is ascribed to im- 
migrant farmers from Italy and the Morea, 

Rail and road routes cross the Tisza at Tokaj, and the town 
remains notable in Magyar history because of its associations with 
Imre Thököly (g.v.). (H. G. S.) 

TOKAT, a town of northern Anatolia, Turkey, capital of the i 
(province) of the same name, is situated at an altitude of about 
2,000 ft. (610 m.) on the Behzat Deresi, a tributary of the Yeşil 
Irmak, about 149 mi. (240 km.) SSE of the Black Sea port of 
Samsun by road. Pop. (1960) 32,654. Overlooked by hills on 
which stand the remains of its ancient citadel, the town is sur- 
rounded by orchards and gardens. Noteworthy among several 
mosques and other buildings of the Seljuk and later periods is the 
Gok (Blue) Medrese, a 13th-century theological college (now a 
museum of local antiquities), with its blue tiled interior. Tokat 
is on the Sivas-Samsun highway; Artova, 13 mi. (21 km.) SW, is 
the nearest railway station. Local industries include the manu- 
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facture of copper utensils, tanning and calico printing. The town 
rose to importance under the Danishmends (Danismendids) and 
Seljuks, but the citadel occupies a site probably fortified since 
remote antiquity. 

Toxar I is one of the most important fruit-growing regions of 
Turkey. Area 3,844 sq.mi. (99,560 sq.km.). Pop. (1960) 437,- 
590. Tobacco, cereals, vines and sugar beets are also cultivated. 
There is a sugar refinery at Turhal. The province has some min- 
eral resources (antimony, marble, lignite). 

(N. Tu.; S. Er.; E. Tu.) 

TOKUGAWA IEYASU (1542-1616), founder of the third 
and last military dynasty, or shogunate, in Japan. Son of Mat- 
sudaira, a castle lord in Mikawa fief (now in Aichi prefecture), 
he adopted the family name of Tokugawa in 1567. At an early 
age he was drawn into the gigantic feudal struggles which wracked 
Japan in the late 16th century. 

Able and ruthless, he first fought and then allied himself with 
the mighty Oda Nobunaga and, after Oda’s death in 1582, chal- 
lenged and then supported Toyotomi Hideyoshi, who became 
master of the land by 1590. For his efforts Ieyasu acquired ex- 
tensive lands and power. Upon Hideyoshi’s death in 1598, he 
organized a feudal coalition to support his bid for supremacy 
and won the historic Battle of Sekigahara in 1600. Establishing 
his headquarters at Edo, renamed Tokyo in 1868, he obtained the 
title of shogun, or generalissimo, in 1603. 

The Tokugawa shogunate lasted for 265 years. As the first of 
15 Tokugawa shoguns, Ieyasu was a political genius. By reor- 
ganizing the system of fiefs and devising a pattern of political 
and military checks and balances, the almost 300 feudal lords were 
brought under effective control. No serious challenge to To- 
kugawa authority was raised for over two centuries. To ensure 
the power of his house, Ieyasu acquired vast wealth and estates. 
Though he abdicated as shogun in 1605, he dominated the Toku- 
gawa regime until his death in 1616. See also Japan: History. 

See A. L, Sadler, The Maker of Modern Japan (1937). (Hw. Ky.) 

TOKUTOMI SOHO (pseudonym of Toxutom1 IicH1Rd) 
(1863-1957), usually known by his pen name, was a Japanese 
historian, critic, journalist, and essayist and the leading national- 
ist writer before World War II. Born at Tsumori in Kumamoto 
Prefecture on March 13, 1863, he received an American-style edu- 
cation at Doshisha University, Kyoto, and immediately entered a 
literary career, 

He was particularly concerned with Japan’s future political and 
moral position, and his book Shorai no Nihon (“The Future Ja- 
pan,” 1886) attracted much attention. He started a periodical, 
Kokumin no Tomo (the “Nation’s Friend”), in 1887 and a news- 
paper, Kokumin Shimbun (the Nation”), in 1890. 

Of Tokutomi’s numerous publications on matters relating to 
Japanese history and politics the most important is his Kinsei 
Nihon Kokumin-shi (“A History of the Japanese People in Modern 
Times”), 77 volumes (1918-46), a journalistic rather than histori- 
cal work, which, despite its ultranationalistic bias, is an invaluable 
compendium of events in Japan from 1534 until the late 19th cen- 
tury. Tokutomi died on Nov. 3, 1957. 

See Sources of the Japanese Tradition (1958) in W. T. de Bary (ed.), 
Introduction to Oriental Civilizations Series, an English translation of 
part of Tokutomi’s commentary on the imperial rescript declaring war 
on the U.S. and Great Britain. (Dp. K.) 

TOKYO, the capital of Japan, located at the head of Tokyo 
Bay, is the political, economic, and cultural centre of the country. 
Formerly called Edo, or Yedo (“estuary”), it was named Tokyo, 
or eastern capital,” in contradistinction to Kyoto (then known as 

aikyō, “western capital”), when it was proclaimed the residence 
of the emperor and official capital of Japan in 1868. 

Greater Tokyo is claimed to be the most populous city in the 
world. The population of the city in 1965 was 8,901,341, and the 
Population of the urban prefecture was 10,348,975. The urban pre- 
fecture includes a number of towns around Tokyo city but not 
the satellite cities which extend around Tokyo Bay and onto the 
Tokyo Plain, (See Urban Prefecture, below.) Within 37 mi. 
(60 km.) of the centre of Tokyo there are more than 25,000,000 
Persons. The hinterland of the city includes all of northern Japan. 
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Tokyo is also one of the world’s most modern cities, having been 
repeatedly rebuilt after destruction by fires, earthquakes, and 
World War II air raids. At the beginning of the 20th century one 
important means of transportation was by jinrikisha, a man-drawn 
carriage, but this has vanished completely except as a curiosity for 
tourists. The city is served by an efficient net of subways, buses, 
electric cars, and electric or diesel trains, Automobile freeways, 
connecting the heart of the city with the suburbs and the airport, 
were completed in time for the 1964 Olympic Games, which were 
held in Tokyo. Some sections of the freeways are built two or 
three stories over the disused canals which were originally con- 
structed as part of the defenses of old Edo. The space below the 
elevated highways is often filled by stores and offices. 

The city is built on low alluvial plains, called Shitamachi, and 
a diluvial upland, called Yamanote. The Shitamachi lowland is 
less than 17 ft. (5.2 m.) above sea level and most of it has been 
reclaimed from the sea since 1600. This section is slowly sub- 
siding as ground water is pumped for industrial purposes. In 
general, business and industrial districts are located on the 
Shitamachi (downtown) and the better residential districts on the 
Yamanote or Yamate (uptown). Temperatures are lower on the 
Yamanote which has from 60 to 100 days of frost a year while 
in the vicinity of the delta of the Sumida River there is frost 
from 30 to 40 days. 

The mean annual temperature for central Tokyo is about 14° C 
(58° F). The hottest month, August, has a mean temperature of 
about 26.4° C (79.5° F) while the coldest month, January, has a 
mean temperature of about 3.3° C (38° F). From June through 
September the mean temperatures are over 20° C (68° F) and the 
relative humidity is nearly 80%. The average annual number of 
days of precipitation is 101.8, of which 13 are snowy. The Yama- 
note temperatures are often 5° C (9° F) cooler at night. 

History and Growth.—wWhile there is a questionable record 
of Edo as early as 1180, its real history begins in 1456 when Ota 
Sukenaga (Dokan) built the first Edo castle on the site of the 
present imperial palace. Toward the end of the 16th century Edo 
was a small fishing village with about 100 houses. The castle 
changed hands many times until Toyotomi Hideyoshi gave it to 
Tokugawa Ieyasu, along with extensive fiefs in the Kanté area 
in 1590. Ieyasu made Edo his principal castle because it was so 
located that it could control the critical land and sea communica- 
tions of the Kant6 Plain with the west, and yet was not closely 
connected with the feudal family that he was displacing. When 
Ieyasu became shogun, he made Edo the administrative centre of 
the military government, bakufu, which in actuality made it the 
real capital of Japan although the emperor continued to maintain 
a shadowy court in Kyéto. (See Jaran: History.) 

The bakufu energetically reclaimed land from the sea and 
drained marshes. The Tone River, which had emptied into Edo 
Bay, was diverted to its present course which empties directly into 
the Pacific Ocean. The population grew rapidly. About 80,000 
warriors, or samurai, who were direct retainers of the Tokugawa, 
were soon moved to the new city. All the daimyd, or feudal 
lords, were required to establish residences in Edo and spend part 
of their time there. This alternate residence in their fiefs and 
in the capital was called sankin-kotai. The quarters of craftsmen, 
tradesmen, and commoners were called the machiya. Numerous 
temples and shrines were established. 

The plan of the Tokugawa City resembled a spider web, a plan 
closely reflected in the modern Tokyo. The Tokugawa Castle be- 
came the site of the imperial palace and the céntre of the city plan. 
Parallel moats and streets encircled the castle and, with the spoke- 
like streets which radiated out from the castle, formed the basis of 
the present network of streets, Some of the moats were filled to 
form new streets or were eventually covered with buildings. The 
inner circle of houses of retainers and daimyo was inside the outer 
moats; this was named the Marunouchi or “inner circle” and 
is now an important business and shopping district. The trades- 
men had their houses outside the moat where the Ginza, or silver 
shops, were located; this continues to be a main shopping district. 
Temples and shrines were strategically located to reinforce the 
defenses of the moats. 
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Edo’s population is estimated to have been 150,000 in 1613 but 
by 1721 it was 1,300,000. Until the end of the 18th century it was 
the largest city in the world with the exception of Peking, and it 
probably exceeded 1,500,000 during the period 1800-50. The city 
became a centre of communications, Rice, fish, and timber were 
moved to Edo by sea and unloaded along the banks of the Sumida 
River and the net of canals. Merchants carried their goods over 
the five great highways that concentrated on the city. All distances 
on these highways were measured from a bridge in the centre of 
Edo, the Nihon Bashi. By the beginning of the 18th century the 
main features of the city were fixed and there were few changes 
until after the imperial restoration of 1868. Some temples and 
shrines moved to the suburbs where there was more land for ex- 
pansion and many daimyé established palaces and parks on the 
cooler terraces of the Yamanote section of the city. Some parks 
of the daimy6 palaces later became sites of universities or public 
parks, Because of frequent fires some new detached machiya 
quarters were built separate from the main city. Fires were always 
serious in Tokyo because of the crowding of houses and the mate- 
rials used in their construction. Little was left of the city after 
the great fires of 1657, 1668, and 1825. Smaller sections of the 
city were burned more frequently and it is estimated that the 
city was completely rebuilt on an average of every 11 years. Earth- 
quakes, followed by fires, also took a serious toll, The most serious 
earthquakes have been in 1633, 1650, 1703, 1855, and 1923. 

The bakufu was overthrown in 1868 and Edo was renamed 
Tokyo. Although the emperor moved to Tokyo and it continued 
to be the administrative centre of Japan, the restoration was ac- 
companied by an immediate decline in the population because the 
dispossessed samurai and daimyo had owned about 60% of the 
city. By 1872 the population had dropped to 520,000, It was 
not until 1880 that the city again passed the 1,000,000 mark. The 
new city was an industrial, commercial, and cultural centre as 
well as a political and administrative centre, such as it had been 
under the Tokugawa. The subsequent growth of the city was 
closely connected with the development of modern communica- 
tions. A railroad built in 1872 linking Tokyo and Yokohama was 
the beginning of an efficient rail system which has Tokyo as its 
centre. A circular electrified line called the Yamate Loop was 
completed within the city in 1910. This was the beginning of a 
system of electric lines, subways, and buses which permit large 
numbers to be moved about the city quickly. 

The main shopping street with its great department stores de- 
veloped in the Ginza district while business concentrated in the 
Marunouchi district. Wherever the Yamate Loop was joined by 
a rail line leading away from the city, a secondary shopping dis- 
trict developed, such as Shibuya, Shinjuku, and Ikebukuro. The 
eastern lowland between the Sumida River and the Arakawa de- 
veloped as the first industrial area. Later the entire coast line 
between Tokyo and Yokohama became an industrial area known 
as the Keihin. 

On Sept. 1, 1923, a disastrous earthquake struck the city. The 
fire which followed it was fanned by strong winds and did most 
of the damage. The loss of life was estimated at 74,000 and 64% 
of the surviving population was left homeless, This disaster 
accelerated the move of the residential areas to the Yamanote 
upland which had not suffered as much damage as the Shitamachi 
lowland. The heavy damage in the eastern industrial area was 
followed by the building of new factories on reclaimed lands 
near the mouth of the Sumida River, in the Keihin area, and to 
the west along the Chūō Railroad, The area of the city began to 
expand in 1932 when neighbouring communities were absorbed 
to increase the area from about 33 to 214 sq.mi. (85 to 554 sq.km.). 
Continued expansion gave the city about 223 sq.mi. (578 sq.km.) 
by the 1960s. 

During the 1930s the military adventures in China were ac- 
companied by an increase in the factories, industries, and popula- 
tion of Tokyo. In 1942 the population reached 6,916,000, Dur- 
ing World War II the destruction of homes and emigration was 
so great that by September 1945 the population was reduced to 
2,777,000. Little was left standing in the heart of the city except 
some of the foreign-style buildings in the Marunouchi district. 
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Recovery was rapid after the war with the return of refugees, re- 
building of old factories, and establishment of new industries. By 
the mid-1950s the population was greater than before the war, 
The continued expansion gave rise to many problems of housing 
and congestion. After 1951 the government subsidized low-cost 
housing units. Large modern apartment houses became a feature 
of the city after the war. 

Yokohama developed in the last half of the 19th century as 
Tokyo’s outer port because the upper part of Tokyo Bay is shal- 
low. However, in the late 1930s a channel was dredged to Tokyo 
which enables large ocean-going vessels to dock in the extensive 
Tokyo harbour area. After World War II industry expanded 
along the northern end of Tokyo Bay. This new industrial zone, 
which includes the iron and steel industry of Chiba, is called 
Keiyd. The Tokyo International Airport at Haneda is the focal 
point of the domestic airlines and the chief Japanese airport for 
the international airlines. 

The grounds of the imperial palace form the core of the city. 
The palace itself was destroyed by fire in the past and almost 
completely destroyed in World War II. Most of the important 
government buildings are close to the core. The diet building 
where the Japanese legislature meets is a magnificent structure 
which survived the war. : Nearby are the supreme court building, 
the prime minister’s official residence, and offices and the offices of 
the various government ministries. >The Tokyo city government 
and police also have their offices in the vicinity of the palace. 
The greatest concentration of the government buildings is in the 
Kasumigaseki area to the southwest of the palace. 

Culture.—A concentration of universities, libraries, and mu- 
seums makes Tokyo the cultural leader of Japan. The city con- 
tains 146 of the 465 universities and colleges of the country. In 
the 1960s there were about 250,000 full-time college students be- 
sides those attending night school. Many of the older univer- 
sities were established on the grounds of daimyé palaces after the 
restoration of 1868. The constant increase in students coupled 
with high land values in the vicinity of the existing campuses 
forced the establishment of branch or new campuses on the periph- 
ery of the city. Bookstore districts are found near the chief uni- 
versities. 

Tokyo contains major museums of Japanese and world art, such 
as the Tokyo National Museum (formerly the Imperial House- 
hold Museum), the National Museum of Modern Art, the Met- 
ropolitan Fine Art Gallery, the Bridgestone Gallery, the Okura 
Museum of Antiques, and the Folkcraft Museum, Science is 
represented by the Communications Museum, the Electric Science 
Museum, the National Science Museum, and the Transportation 
Museum. In addition, the big department stores are famous 
for their special exhibits of contemporary and ancient art. 

Tokyo has four types of theatres: the classical nd, the Kabuki, 
modern drama, and moving pictures (Japanese and foreign). 
While the nō plays were for the upper classes of old Japan, the 
Kabuki were for the common people. Tokyo has continued to 
be the centre of Kabuki as it was in the Edo Period. (See No 
DRAMA; KABUKI THEATRE.) 

The Tokyo dialect of Japanese was made the standard for the 
schools of all Japan. 

Parks and Shrines.—There are more than 250 parks used for 
recreation. Some of these are famous gardens which were at- 
tached to daimyé palaces in the Tokugawa Period, such as the 
Kiyosumi and Korakuen gardens. Ueno and Shiba parks, which 
contain the tombs of most Tokugawa shoguns, were opened to the 
public as parks after the restoration, The shrines and temples of 
Shiba Park represented some of the finest Tokugawa architecture 
but were completely destroyed during World War II. Nearby, 
the third highest man-made structure in the world, a TV tower 
erected in 1958 and modeled on the Eiffel Tower, dominates all 
Tokyo. Ueno Park contains the Academy of Science, the Science 
Council, the Ueno Library, the Tokyo National Museum, the Sci- 
ence Museum, the Art Gallery, and the Ueno Zoo, The Meiji Park 
contains extensive gardens, the shrine to the memory of the Meiji 
emperor, and athletic fields. After World War II some gardens 
and parks owned by the imperial family were opened to the pub- 
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Ginza Park, fringed by modern office buildings; one of many parks scat- 
tered throughout the metropolis 


A nightti Harumi Street, Ginza district. Ginza is one of Tokyo's prin- 
cipal shop d is situated in the eastern part of the city 


Japanese girls in traditional dress practising Ikebana, the art of flower 
arranging, in a Tokyo school 


By miast in the Asakusa district, noted for its amusements and di- Marunouchi business centre, a city location favoured by finance and business. Only 
sions; a popular tourist centre partially shown here, the modern centre stands in marked contrast to the classic moats 
of the Imperial Palace in the foreground. The traditional building at left is part of 
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The gate of the Z6j6ji Temple built near the end of the 16th century. In the 
background is the television tower, a city landmark built in 1958 to a height of 
more than 1,000 ft. 


The Kodama Express of the Japanese National Railway, one of the fast- 
est trains in the world, passing through the centre of Tokyo on its run 


south to Osaka. Seen on the right is a modern express highway 
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The Nijû-bashi (Nijû Bridge). Built in the mid-16th cen 
leads to the main gate of the Imperial Palace and is openec 
on formal state occasions and on national holidays. One ¢ 
palace buildings is shown in the background 


Hibiya Park, one of the largest in Tokyo, is noted for its flow 
shows. It is situated in the heart of the city 


Heavy traffic on Uchibori Street, one of the many broad thoroughfares in the city. 
Lying to the right are, in the foreground, a moat and building of the Imperial Palace 
complex; in the middle ground, the Imperial Palace plaza and, in the background, 
at far right, the House of Councillors and Representatives of the National Diet, of 


which only the dome is visible 
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lic: Shinjuku Gyoen, Hamatikyi, and Shiba Rikyū. 

Urban Prefecture.—Tokyo-to, the prefecture, was formed 
after the restoration of 1868 from eight counties of Musashi 
province, the Izu-Shichito and the Bonin (Ogasawara) Islands. 
The prefecture covered an area of 828 sq.mi. (2,145 sq.km.) in 
1940 but this was reduced to 780 sq.mi. (2,020 sq.km.) with the 
loss of the Bonin Islands after World War II. In addition to the 
city of Tokyo, the prefecture contains other industrial and resi- 
dential cities of importance which are closely tied to Tokyo. 
Hachidji and Ome are textile centres. Tachikawa is a military and 
air base. Musashino, Fucht and Chofu are tourist and recreational 
centres. Musashino is also noted for its artists’ colony. 

Administration.—The city is divided into 23 wards (ku), 
four of which (Bunky6, Chiyoda, Shinjuku, and Minato) are in 
the Yamanote district, and four (Chūō, Taito, Sumida, and Koto) 
in the Shitamachi district. Fifteen other wards were incor- 
porated into the city in 1932, namely Katsushika, Edogawa, 
Arakawa, Adachi, Itabashi, Nerima, Kita, Meguro, Shinagawa, Na- 
kano, Shibuya, Setagaya, Ota, Toshima, and Suginami. Tokyo-to 
is administered by a governor and a metropolitan council of 120 
members, who are elected to office. See also references under 
“Tokyo” in the Index. (C. A. Mr.) 

TOLAND, JOHN (1670?-1722), British philosopher and 
freethinker sometimes classified as an exponent of deism (q.v.), 
was born on Nov. 30, probably in the year 1670, near Londonderry, 
in Ireland. Brought up as a Catholic, he early became a Protestant 
and between 1687 and 1695 attended Glasgow, Edinburgh, Leiden, 
and Oxford universities. In 1696 he published Christianity Not 
Mysterious, purporting to show that all facts or doctrines of the 
Scriptures or Christian revelation are amenable to reason and per- 
fectly intelligible. This gave great offense. Prosecuted in Mid- 
dlesex, Toland went to Dublin, but the Irish Parliament condemned 
his book and ordered his arrest, whereupon he returned to England. 
The philosopher John Locke, whose views Edward Stillingfleet, 
bishop of Worcester, had equated with Toland’s as anti-Trinitarian, 
took pains to disavow the connection. 

Toland’s Life of Milton (1698) provoked further outcry by its 
reference to “the numerous suppositious works under the name of 
Christ and His apostles,” apparently impugning the authenticity 
of the New Testament. In Amyntor, or a Defence of Milton’s 
Life (1699), he explained his meaning by furnishing a catalogue 
of works long excluded from the canon as apocryphal. In 1700 the 
bishops in Convocation decided not to proceed against him for 
Christianity Not Mysterious or for Amyntor. 

By his Anglia Libera (1701), arguing for the Hanoverian suc- 
cession to the British throne, Toland earned himself a place on 
an extraordinary embassy to Hanover, where the electress Sophia 
received him with favour. On his return he published Vindicius 
Liberius (1702), justifying the bishops’ decision of 1700 and de- 
claring Christianity Not Mysterious to have been an indiscretion. 

A visit to Hanover and to Berlin was followed by the philosophi- 
cal Letters to Serena (1704), designed for the queen of Prussia, 
Sophia Charlotte of Hanover, and containing arguments later ex- 
ploited by materialists; and by the historically interesting Account 
of the Courts of Prussia and Hanover (1705). 

After another mission to Germany (1707), Toland lived in Hol- 
land till 1710. There, in 1709, he produced Adeisidaemon (“The 
Unsuperstitious Man”), on prodigies reported by the Roman his- 
torian Livy, and Origines Judaicae, giving an Egyptian origin to 
the Jews. His later years, in London and in Putney, were spent 
largely in political pamphleteering: financial embarrassment put 
him in need of patronage, but his high opinion of himself and his 
refusal to compromise on principles handicapped him. In 1713 he 
Published Reasons for Naturalizing the Jews. 

i Toland’s Nazarenus, or Jewish, Gentile, and Mahometan Chris- 
tianity (1718), called attention to the role of the Ebionites (g.v.) 
in the development of the early Christian Church. His Tetradymus 
(1720) contained an essay providing natural explanations of the 
miracles in the Old Testament. Pantheisticon (1720), which he 
circulated privately, was a project for a liturgy in imitation of the 
Anglican, incorporating texts from pagan authors. He died in 
Putney on March 11472 


BrstiocraPHy.—P. Des Maizeaux, “Memoirs of . . . Mr. John 
Toland,” in A Collection of Several Pieces of . . . Toland (1726; re- 
issued 1747); F. H. Heinemann, “Prolegomena to a Toland Bibliog- 
raphy,” Notes and Queries (Sept. 25, 1943), and “John Toland and the 
Age of Enlightenment,” Rev. Eng. Lit., xx, 78 (1944). 

TOLBUKHIN (formerly Dogricx), a town and regional cen- 
tre of northeastern Bulgaria, lies in the great fertile plain of the 
Dobruja. Pop. (1961 est.) 47,348. It was part of Rumania from 
1913 to 1940, when it was known as Bazargic. The town is con- 
nected by rail to the port of Varna and to Medgidia, Rumania; 
and it is on the main road from Varna to Constanta, Its indus- 
tries are largely connected with the agriculture of the fertile neigh- 
bouring regions and include ensilage, flour milling, baking, and 
vegetable oil extraction. There are also factories for cotton and 
woolen fabrics, furniture, bricks, and tiles. The city was renamed 
in 1949 for the Soviet marshal Fyodor Ivanovich Tolbukhin, who 
took it from the Germans in World War II. (An. BE.) 

TOLEDO, capital of the Spanish province of the same name 
and see of the archbishop primate of Spain, on the right bank of 
the Tagus River, is 42 mi. (67 km.) SSW of Madrid by road 
(47 mi. [75 km.] by rail). Pop. (1960) 40,651. The city stands 
on a rugged promontory washed on three sides by the Tagus and 
only accessible from the north, toward which the suburbs extend. 
To the south the river forms a deep ravine with steep sides; to 
the north and northwest there are wide plains. The city is con- 
sidered most representative of Spanish culture, and the whole 
urban area has been declared a national monument. Its terrain 
has resulted in narrow, winding streets, with steep gradients and 
rough surfaces. The centre of Toledo is formed by the Plaza de 
Zocodover (reconstructed on one side), the starting point of the 
main street, the Comercio, which leads to the cathedral, and the 
Plaza del Ayuntamiento. The districts de la Juderia, del Cristo 
de la Luz, de Santiago, and de la Antequeruela are particularly 
interesting. Two bridges cross the Tagus: in the northeast that of 
Alcántara, at the foot of the medieval castle of San Servando, parts 
of which date from Roman and Arab (10th century) times and 
from the 13th, 15th, and 18th centuries; in the northwest that of 
San Martin, dating from the end of the 13th century, with addi- 
tions in the 14th century and later. Parts of the walls are of 
Visigothic origin, although most are Arab or Christian. There 
are well-preserved gateways from various periods, including the 
Puerta Vieja de Bisagra (10th century), traditionally the gate used 
by Alfonso VI in 1085; Alcantara (11th century); the Puerta del 
Sol (14th century), a fine Mudéjar work; the Puerta Nueva de 
Bisagra (16th century), by Alonso de Covarrubias; and the Puerta 
del Cambrén, reconstructed in 1576. 

There are also important buildings showing Islamic influence, 
such as the former mosques of Bib-al-Mardom (Cristo de la Luz), 
10th century, with interesting cross vaulting, and of Las Tornerias; 
the Mudéjar synagogues of Santa Maria la Blanca (13th century) 
and del Tránsito (14th century) which is to house the Museo 
Sefardi; and the Mudéjar churches of San Román, of Cristo 
de la Vega, of Santiago del Arrabal and of San Tomé, the lat- 
ter having a fine tower and chapel containing the famous “Burial 
of the Conde de Orgaz” by El Greco. The cathedral is the most 
Hispanic of Spanish Gothic cathedrals. King Ferdinand ITI and 
Archbishop Jiménez de Rada began the construction on Aug. 14, 
1226. Building went on until the end of the 15th century, though 
later additions were made up to the 18th century. Architecturally 
it is important because of the solution of the technical problem 
of vaulting by the double girola, with alternating triangular and 
trapezial spaces, and because of the placing of the choir in the 
centre of the main nave, which was to become customary in Span- 
ish churches, It is 395 feet long and 187 wide, with five spacious 
naves, surrounded by chapels and innumerable works of art of 
the highest quality. Especially important are the stalls of the 
choir, the large retablo mayor, the ornate chapel of Don Alvaro 
de Luna, the Mozarabic chapel (where the Mozarabic rite is cele- 
brated), the Chapter House, and the Baroque Transparente behind 
the choir, apart from a rich museum which has the processional 
custodia by Enrique de Arfe (1524) and a series of paintings by 
El Greco, Goya, Van Dyck, Morales, and others. The elaborate 
Franciscan fhonastery of San Juan de los Reyes, founded in 1476 
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by Isabella I the Catholic and constructed by Juan Guas, is in 
Hispano-Flemish style. Of the same period is the Casa de la 
Santa Hermandad, now partly a museum. Dating from the begin- 
ning of the 16th century is the Hospital de Santa Cruz, designed by 
Enrique Egas, restored and now used for the Museo Arqueológico 
Provincial y de Bellas Antes. Construction of the Alcázar, which 
dominates the city, began about 1530 to a design by Alonso de 
Covarrubias and with a fine patio by Francisco de Villalpando; 
it will hold the Army Museum from Madrid. At the end of the 
Alameda is the Hospital de Tavera, dating from the mid-16th 
century and now in part the Museo de la Fundación Lerma. Other 
buildings such as the Ayuntamiento (early 18th century), the nu- 
merous Baroque churches, the neoclassical Hospital del Nuncio 
and the Instituto de Enseñanza Media, the museums of El Greco’s 
house and of the Taller del Moro, and the modern Academia de 
Infantería, parks, and paseos justify the city’s prestige and fame. 

Toledan steel and particularly swords have long been famous, 
being mentioned as early as the 1st century B.C. (the Cynegetica 
of Grattius). There is an important Fabrica de Armas and work- 
shops for damask and engraving, which produce metalwork deco- 
rated in the Mudéjar tradition. A characteristic product is marzi- 
pan, a Christmas sweet made from almonds and sugar. 

Of very remote origins, Toledo is mentioned by Livy as urbs 
parva, sed loco munita. It was conquered by Marcus Fulvius 
Nobilior in 193 s.c. and became an important Roman colonia and 
the capital of Carpetania. It was the residence of the Visigothic 
court from the middle of the 6th century and was the meeting 
place of the famous councils, the third of which (589) was par- 
ticularly important because of Reccared’s conversion to Catholi- 
cism. During the Arab period (712-1085), when it was known as 
Tolaitola, it enjoyed a great preponderance and housed an impor- 
tant Mozarab community. It was taken by Alfonso VI on May 25, 
1085, from which time it became the most important political and 
social centre of Castile. It was the scene of a fusion of Christian, 
Arab, and Jewish culture, an example of which was the Escuela de 
Traductores (“School of Translators”) established by Alfonso X 
in the 13th century. The abduction and martyrdom of the Santo 
Nifio de la Guardia which occurred in Toledo at the end of the 
15th century brought about the expulsion of the Jews from Spain 
in 1492. Its importance declined after the decision of Philip II 
to make Madrid his capital (1560). During the War of Spanish 
Succession (1701-14) it suffered severely. The French occupied 
it from 1808 to 1814. In 1936 the defense of the Alcazar by the 
Nationalists was one of the most heroic episodes of the civil war. 

ToLEpo Province, a province of New Castile, is bordered in the 
north by Avila and Madrid, in the east by Cuenca, in the south 
by Ciudad Real, and in the west by Cáceres. Area 5,934 sq.mi. 
(15,369 sq.km.). Pop, (1960) 521,637. Most of it is crossed 
by the Tagus and its numerous tributaries. In the northwest there 
is a mountainous area which joins up with the Sierra de Gredos; 
in the south there are the steep mountains of Toledo which sepa- 
rate the basin of the Tagus from that of the Guadiana; in the 
east lies part of La Mancha which extends to the south; in the 
centre there are wide plains, well-watered by the Tagus. Climate 
tends to be dry and extreme, with cold winters and hot summers. 
The province has 12 judicial districts and 206 municipalities, of 
which the most important are Talavera de la Reina, Ocaña, Orgaz, 
Quintanar de la Orden, El Toboso, Torrijos, Mora de Toledo, 
and Illescas. It produces iron, lead, silver, cinnabar, copper, 
kaolin, phosphates, graphite, wheat, oats, oil, wine, fruit, vege- 
tables, timber, coal, saffron, and potatoes. There are sheep, swine, 
horses, and abundant game. Communications are good by both 
road and rail. The province has important religious monuments 
of the 7th—-18th centuries and numerous castles. (J. M. Az.) 

BrstiocrapHy.—Amador de los Rios, Toledo pintoresca (1845); 
Parro, Toledo en la mano (1857); J. Ibañez Marin, Recuerdos de 
Toledo (1893); H. Lynch, Toledo (1898); A. F. Calvert, Toledo 
(1907); J. Ainaud, Toledo (1947); J. M. Azcárate, Monumentos 
Espanoles 3 vol. (1954). 

TOLEDO, a city of northwestern Ohio, U.S., a port of entry 
and the seat of Lucas County, is on Maumee Bay (the southwest- 
ern tip of Lake Erie) at the mouth of the Maumee River, 60 mi. 
(97 km.) SW of Detroit, Mich. Toledo is at the head of modern 
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navigation on the Maumee; bridges connect the two parts of the 
city but most of the land area lies on the west side of the river, 
The population of the city in 1960 was 318,003, an increase of 
4.7% in the decade; that of the standard metropolitan statistical 
area (SMSA; Lucas county) was 456,931, an increase of 15.5%. 
In 1963 Wood County, O., and Monroe County, Mich., were added 
to the SMSA, making the population (1960 figures) 630,647. (For 
comparative population figures see table in On10: Population.) 
Suburban communities in the metropolitan area are Ottawa Hills, 
Maumee, Oregon, Sylvania, Perrysburg, and Rossford. 

History.—The Indian title to land in the Toledo area was trans- 
ferred to the United States in a series of treaties negotiated from 
1795 to 1817. From 1803 to 1805 there was an occasionally occu- 
pied government supply post for the Indians (Ft. Industry) at 
the mouth of Swan Creek in what is now downtown Toledo. Set- 
tlement began about 1807, although a few French families were 
living in the area among the Indians prior to that time. After 
the War of 1812 a permanent settlement was made on the north- 
west side of the Maumee River near the mouth of Swan Creek, at a 
point where the river channel was close to shore. As the size of 
lake ships increased, the river traffic became confined to the Toledo 
area because of low water a few miles above Swan Creek. In 1825 
the opening of New York’s Erie Canal and the beginning of work 
on the Ohio Canal system gave rise to expectations that the har- 
bour would be a commercial centre. Toledo came into formal 
existence in 1833 with the union of two villages, Port Lawrence 
(founded in 1817) and Vistula (founded in 1832). It was char- 
tered as a city in 1837. Through canal traffic was opened in 1843 
to Indiana and in 1845 to Cincinnati. 

Ohio’s decision to include the Toledo area in the state’s canal 
system led to the so-called Toledo war of 1835. Residents of 
Toledo in 1835 organized to transfer the political jurisdiction 
of the lower Maumee from Michigan territory to Ohio. Michigan, 
led by Gov. Stevens T. Mason, opposed this and sent troops. 
Ohio Gov. Robert Lucas called out the militia and the legislature 
organized most of the disputed area into Lucas County, with 
Toledo as the county seat and the present Ohio line as the north- 
ern boundary. The dispute was settled when the Democratic state 
administration sent delegates to Washington to persuade Pres. 
Andrew Jackson to favour Ohio, whose influence as a state was 
greater than Michigan’s as a territory. In 1836 Congress compen- 
sated Michigan for the loss by awarding it the upper peninsula 
and admission to statehood, Toledo’s subsequent political history 
has been characterized by a flare for independence: in 1848 it 
elected a Free-Soil congressman; in 1879 a Greenback mayor; and 
in 1899 and in 1913 Independent Mayors Samuel M. (“Golden 
Rule”) Jones and Brand Whitlock. 

Population Characteristics—Migrants from New England 
and New York predominated in Toledo at first. A large German 
and Irish element settled prior to the American Civil War and had 
much influence in political, economic and cultural life. So, like- 
wise, did the later coming of Polish, Hungarian, Balkan, and near 
eastern elements. In 1960 the population was 82.5% native-born 
white, 4.8% foreign-born white, and 12.6% Negro. 

Government.—Toledo has a council-manager form of govern- 
ment, in effect since 1936. The Toledo-Lucas County Port Au- 
thority was established in 1955, in anticipation of the opening of 
the Great Lakes-St. Lawrence Seaway in 1959, with power to own, 
operate, develop, promote, levy taxes on, and acquire property and 
issue revenue bonds. 

Commerce, Industry and Transportation.—Toledo is a 
major freshwater port and one of the largest bituminous coal ship- 
ping ports in the world. The harbour has 35 mi. of shore with a 
17-mi. long, 400-500-ft. wide, 27-ft. (82-m.) deep straight channel 
leading to Lake Erie. Foreign commerce receipts consist mostly 
of grain, wood pulp, paper, pig iron, iron ore, stone, sand and 
gravel, aluminum ingots, and structural steel. Exports are mostly 
coal, petroleum products, iron ore, scales, and automobiles. Do- 
mestic receipts are largely iron ore, coal and petroleum products; 
domestic shipments consist mainly of coal from Ohio, Kentucky 
and West Virginia. 

Glass, automobiles and parts, weighing machines, industrial 
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furnaces, machinery, machine tools, and shipbuilding are among 
the important products of Toledo’s diversified manufacturing in- 
dustries. Transportation facilities, in addition to the port (which 
has benefited from the St. Lawrence Seaway), include good rail 
connections and service by several airlines. Toledo is on several 
federal highways as well as the Detroit-Toledo Expressway and 
the Ohio Turnpike, two of whose interchanges (the Maumee- 
Toledo and Stony-Ridge-Toledo) are within the metropolitan area. 

Education and Cultural Activities—In addition to an ex- 
tensive public school system, Toledo has Roman Catholic, 
Lutheran, and Seventh-day Adventist parochial schools. The 
University of Toledo is a municipal institution chartered in 1872; 
Mary Manse College is a Roman Catholic college for women, 
chartered in 1873. The city has a public library with numerous 
branches, a well-endowed museum of art, an orchestra and a zoo- 
logical park with an open-air amphitheatre. There are more than 
2,000 ac, in the city park system. (R. C. Do.) 

TOLEDO, COUNCILS OF. Councils of great importance 
for the Spanish kingdom gathered in Toledo 18 times from the 
Sth century to the 8th. At least 11 of these councils were con- 
sidered national or plenary, the rest being provincial. The acts 
of all except the 18th have been preserved. The conciliar proce- 
dure is found in the acts of the fourth council. The bishops al- 
ways constituted a majority of those present, but some abbots, 
priests, deacons, and members of the lay nobility also attended. 
Though ecclesiastical in nature, these councils were of considerable 
importance in civil and political affairs. Nearly all were convoked 
by kings, sometimes with the primary purpose of gaining political 
support. 

The third council of Toledo, summoned by King Reccared in 
589, was the occasion of the conversion of the king and the nobil- 
ity from the Arian heresy to the Catholic faith. There followed 
the unification of Visigothic Spain, the establishment of Catholi- 
cism as the state religion, and a strong union between the Catholic 
Church and the Visigothic state. The greatest theological signif- 
icance is found in the 11th council, held in 675. Its trinitarian 
creed and its Christological doctrine have interested later theolo- 
gians, 

From the 11th to the 16th century at least ten other councils, 
some national, some provincial, were held in Toledo. Their im- 
portance was great for the canonical history of Spain. The last 
council of Toledo was that of 1582-83. 

BIBLIOGRAPHY.—A. K, Ziegler, Church and State in Visigothic Spain 
(1930); E. H. London, A Manual of the Councils of the Catholic 
Church (1893) ; El Concilio III de Toledo, base de la nacionalidad y 
civilización Espanola (1891) ; J. Madoz, S.J., Le Symbole du XI Con- 
cile de Tolède, ses sources, sa date, sa valeur (1938); J. de J. Pérez, 
La Cristologia de los simbolos toledanos IV, VI, y XI (1939). 

(J. R. Ga.) 

TOLLER, ERNST (1893-1939), German dramatist, one of 
the exponents of the left-wing revolutionary movement after 
World War I, was born at Szamocin on Dec. 1, 1893. In 1914 he 
volunteered, but the war turned him into a pacifist. He became 
a radical socialist, joining the Independent Socialist Party, and 
was imprisoned for five years for his part in the Munich rising 
of 1919. In prison he won fame with revolutionary plays in the 
expressionist style with rousing mass scenes, and with two books of 
lyrics, Gedichte der Gefangenen (1921) and Das Schwalbenbuch 
(1923; The Swallow-Book, 1924). Toller left the Independent 
Socialist Party in 1923 though he kept the idealism and pity that 
drew him into the movement. His later plays (Hoppla! wir leben, 
1927; Feuer aus den Kesseln, 1930; etc.) were more realistic than 
the earlier work, In 1933 he emigrated to New York. He com- 
mitted suicide there on May 22, 1939. 

Most of his plays have been translated into English. For a 
selection see Seven Plays (1935). He also wrote an autobiogra- 
phy, Eine Jugend in Deutschland (1933; I Was a German, 1934). 

See P. Singer, Ernst Toller (1924); W. A. Willibrand, Ernst Toller 
and His Ideology (1945). 

TOLMAN, EDWARD CHACE (1886-1959), U.S. psy- 
chologist who developed a form of behaviouristic psychology 
known as purposive behaviourism, or molar behaviourism, was 
born in West Newton, Mass., April 14, 1886. He studied at the 
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Massachusetts Institute of Technology, Cambridge, and received 
the Ph.D. degree from Harvard in 1915, afterward teaching at 
Northwestern University, Evanston, Ill., until 1918 and then at the 
University of California, Berkeley, until his retirement in 1954, 

Tolman believed that the molecular behaviourism of John B. 
Watson (g.v.) was too limited because it selected the conditioned 
reflex as the unit of habit, For him the unit of behaviour is 
molar, a total goal-directed act, using varied muscular movements, 
organized about the purposes served and guided by cognitive (i.¢., 
perceptionlike or ideational) processes. His system remained a 
behaviourism (g.v.) by retaining an anchorage throughout on ob- 
jective observations. It has acknowledged relationships with the 
philosophical positions of C. D. Broad and Ralph Barton Perry, 
and with the psychological systems of William McDougall, Wolf- 
gang Köhler, Kurt Lewin, and Egon Brunswik. Tolman’s major 
work is Purposive Behaviour in Animals and Men (1932). He 
died Nov. 19, 1959, in Berkeley, Calif. 

See also PSYCHOLOGY, EXPERIMENTAL; Later Period: Theorists. 

See B. F. Ritchie, “Edward Chase Tolman,” in National Academy of 
Sciences, Biographical Memoirs (1964). (E. R. H.) 

TOLMAN, RICHARD CHACE (1881-1948), U.S. phys- 
ical chemist and physicist and one of the principal scientific figures 
in the first half of the 20th century, was born on March 4, 1881, 
in West Newton, Mass. He received his Ph.D. from the Massa- 
chusetts Institute of Technology (1910) and taught at the uni- 
versities of Michigan, Cincinnati, and California. From 1922 un- 
til his death he served as professor at the California Institute of 
Technology, and for many years was also dean of graduate studies 
there. He died in Pasadena, Calif., on Sept. 5, 1948. 

With T. D. Stewart, Tolman was the first to measure the mass 
of the electric carrier in common conductors. The great part of 
his work was theoretical; he published two authoritative treatises 
on statistical mechanics (1927; 1938) and two on the theory of 
relativity (1927; 1934). 

During World War I he was chief of the dispersoid section of 
the chemical warfare service. During World War II he was vice- 
chairman of the National Defense Research Committee, chairman 
of its armour and ordnance division, and scientific adviser to 
Brig. Gen. L. R. Groves, head of the Manhattan Project which 
developed the atomic bomb. After the war he was principal scien- 
tific adviser to Bernard M. Baruch, United States representative 
on the United Nations Atomic Energy Commission. (J. R. O.) 

TOLPUDDLE MARTYRS, the name given to six English 
labourers who were sentenced in March 1834 to seven years’ 
transportation to a penal colony for organizing trade union activi- 
ties in the small Dorsetshire village of Tolpuddle. The two main 
leaders of the labourers, who established a lodge of the Friendly 
Society of Agricultural Labourers at Tolpuddle in October 1833, 
were George and James Loveless (or Lovelace), both active Meth- 
odists. They were drawn into trade unionism during the great 
national wave of trade union activity in 1833 and 1834, The Whig 
government, alarmed at the dimensions of working-class discon- 
tent, was determined to check trade union growth. Six Dorchester 
labourers—the Loveless brothers, James Brine, Thomas Stanfield 
and his son John, and James Hammett—were arrested in February 
1834 for administering unlawful oaths, but their real offense was 
that they were concerned to maintain their already inadequate 
agricultural wages. “They said we were as brothers,” one of the 
witnesses at their trial testified, “that when we were to stop for 
wages we should not tell our masters ourselves, but that the 
masters would have a note or a letter sent to them.” 

The authorities hurried forward their trial to the next Dorches- 
ter assize in March, the jury found them guilty, and the judge 
deliberated for two days before sentencing them. The govern- 
ment, particularly concerned about rural disorder, confirmed the 
sentence, hurried the prisoners to the convict hulks at Portsmouth 
and dispatched them after six weeks to Australia. There was an 
immediate public reaction in all parts of the country, and the six 
labourers became popular heroes. In London, in particular, there 
were large-scale demonstrations, in which many of the future 
Chartist leaders took part. After a huge demonstration on April 
21, the home secretary, Viscount Melbourne, agreed to present 
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a petition to William IV, but it was not until March 1836 that the 
sentences were remitted. The labourers subsequently returned to 
England but five later emigrated to Canada. Their place in the 
history of the labour movement was assured and in 1934 the 
Trades Union Congress built them a memorial at Tolpuddle. 

(A. BRI) 

TOLSTOI, ALEKSEI KONSTANTINOVICH, Count 
(1817-1875), Russian poet, novelist, and dramatist, an outstand- 
ing writer of humorous and satirical verse. A distant relative of 
Lev Tolstoi, he was born of an aristocratic family at St. Peters- 
burg on Sept. 5 (new style; Aug. 24, old style), 1817, and was 
brought up on his uncle’s estate in the province of Chernigov, 
which he inherited in 1836, and at St. Petersburg, where he was 
a childhood friend of the future tsar Alexander II. After study- 
ing at the University of Moscow he was attached to the Russian 
legation at Frankfurt am Main. He held various honorary posts 
at court and spent much time in Western Europe. He died on his 
Chernigov estate, Krasnyi Rog, on Oct. 10 (N.S.; Sept. 28, 0.S.), 
1875. 

Tolstoi started his literary career with Upyr (“The Vampire”; 
1841), a fantastic prose romance influenced by German Romantic 
writing. In the 1850s, in collaboration with his two cousins, the 
Zhemchuzhnikovs, he began to publish comic verse under the 
joint pseudonym “Kozma Prutkov.” “Prutkov” is portrayed as a 
clerk in the ministry of finance, a self-satisfied, naive, pompous 
person who devotes his spare time to writing; his “works” include 
fables, plays, and anecdotes, many of them complete nonsense, and 
they gave rise to an entire school of Russian nonsense poetry. 
Other satirical verses were written under Tolstoi’s own name: 
Son statskogo sovetnika Popova (“The Dream of Councilor 
Popov”; 1878) makes fun of Russian bureaucracy and political 
careerism; Istoriya Gosudarstva Rossiskogo (“History of the Rus- 
sian State”; 1868) ridicules the imperial autocracy. These works 
reflect the liberal views of an aristocrat who has turned his back 
on the court career which might have been his. 

Together with his humorous gift went a deep interest in Rus- 
sia’s past, which he tended to contrast with the unsatisfactory 
and absurd present. Among his most popular historical works is 
Knyaz Serebryanyi (1862; Eng. trans., Prince Serebrenni, 1874), 
a novel about 16th-century Russia inspired by Walter Scott and 
the German Romantics; the hero is a gallant nobleman who is 
matched against the cruel Ivan the Terrible. His dramatic trilogy 
about the late 16th and early 17th centuries belongs to Russia’s 
best historical dramatic writing. The three plays—Smert Joanna 
Groznogo (1866; The Death of Ivan the Terrible, 1869), Tsar 
Fëdor Ioannovich (1868; Czar Feodor Ioannovitch, 1924), and 
Tsar Boris (1870)—are written in blank verse and inspired to some 
extent by Shakespeare. Tsar Fédor, the character study of a good 
man but a weak ruler, is probably his masterpiece. In the same 
historical vein he also wrote ballads, using the subject matter of 
Russian folk songs (bylinyi), or idealized historical figures. 

As a lyrical poet Tolstoi had a considerable range of style and 
feeling: he could write grand and sonorous verse as well as non- 
sense poetry. In addition to many love and nature poems, he 
wrote a very effective paraphrase of St. John Damascene’s prayer 
for the dead in Joann Damaskin (1859; trans. by M. Baring in the 
Oxford Book of Russian Verse, 1925). His narrative poems in- 
clude “Portret” (“The Portrait”; 1874), the humorous story of a 
young poet’s love for a lady’s portrait, and the majestic “Drakon” 
(“The Dragon”; 1875). Though his verses occasionally seem 
facile or oversentimental, he was a versatile master of Russian 
poetic techniques. Much of his poetry has been set to music by 
Tchaikovsky, Mussorgsky, Rimski-Korsakov, and others. 

For portrait, see article RUSSIAN LITERATURE. 

BIBLIOGRAPHY.—Polnoe sobranie sochineni, collected works in 4 vol., 
with introduction by S. Vengerov (1907-08) ; A. Lirondelle, Le Poète 
Alexis Tolstoï: Vhomme et Poeuvre (1912). (R. F. Hi) 

TOLSTOI, ALEKSEI NIKOLAEVICH (1883-1945), a 
leading 20th-century Russian novelist and short-story writer, was 
born on Jan. 10, 1883 (new style; Dec. 29, 1882, old style), at 
Nikolayevsk (now Pugachév).’ The son of a count, he was brought 
up on his stepfather’s provincial estate. He took up writing when 
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studying engineering at St. Petersburg, publishing a volume of 
Symbolist poems (Lirika, 1907), a book of short stories (Zavolzhe, 
1910), and two short novels Chudaki (“The Eccentrics”; 1910) 
and Khromoi barin (“The Lame Squire”; 1912). After five years 
in emigration (1919-23) he decided to settle in the U.S.S.R., where 
he became one of the most widely read and highly paid Soviet 
novelists. He died in Moscow on Feb. 23, 1945. 

Tolstoi’s most extensive work is the trilogy of novels, Khozh- 
denie po mukam (translated as Road to Calvary, 1946). Con- 
sisting of Sestry (‘“Sisters”; 1920-21), Vosemnadtsatyi god (“The 
Year 1918”; 1927-28), and Khmuroe utro (“A Dull Morning”; 
1940-41), it is a study of Russian intellectuals converted to the 
Bolshevik cause during the Civil War. For this, and for his long, 
unfinished, historical novel Petr Pervy (1929-45; Peter the First, 
1956), Tolstoi received Stalin prizes. His masterpiece, however, 
is probably Detstvo Nikity (1921; Nikita’s Childhood, 1945), the 
partly autobiographical study of a small boy’s life. A prolific 
writer, Tolstoi also pioneered Soviet science fiction with Aelita 
(1922), wrote a short propagandist novel Khleb (1937; Bread, 
1938), and adapted a popular children’s story Zolotoi klyuchik 
(1936; The Golden Key, 1947). 

See D. Fedotoff White, “An Aristocrat at Stalin’s Court,” The Amer- 
ican Slavic and East European Review, vol. ix; no. 3 (1950); V. 
Shcherbina, A. N. Tolstoi: tvorcheski put (1956). (R. F. Hi.) 

TOLSTOI, LEV (Leo) NIKOLAEVICH, Count (1828- 
1910), Russian author, reformer, and moral thinker, and one of 
the world’s greatest novelists. He was born on Sept. 9 (new style; 
Aug. 28, old style), 1828, on the family estate at Yasnaya Polyana, 
about 100 mi. (160 km.) south of Moscow, in the Tula province. 

Life.—Tolstoi’s parents, who 
belonged to the nobility, died 
when he was a child, and he was 
brought up by relatives. Private 
tutors took charge of his early 
education, At 16 he entered the 
University of Kazan, but, disap- 
pointed with the formal instruc- 
tion there, he returned to Yas- 
naya Polyana in 1847, to manage 
his estate and conduct his own 
education. In neither did he 
achieve much success, preferring 
the social whirl of Moscow and 
St. Petersburg to life in the coun- 
try. In his diary, which he kept 
during most of his life, he re- 
corded his moral transgressions, 
and in the story Utro pome- 
shchika (1856; translated as A 
Landowner’s Morning) he tells of 
his failure at estate management. 

Disgusted with this shiftless existence, Tolstoi in 1851 joined 
his soldier-brother Nikolai in the Caucasus. In the following year 
he also entered the army and acted with bravery in several engage- 
ments against the hill tribes. Much of his leisure he spent in 
writing, completing his first published work, Detstvo (1852; 
Childhood), which appeared in Nekrasov’s magazine Sovremennik 
(“The Contemporary”). Transferred to the Danube front in 
1854, Tolstoi participated in the siege of Sevastopol during the 
Crimean War. He describes these experiences in his Sevastopol 
sketches (1855-56), in which he contrasts the simple heroism of 
the common soldier with the false heroics of military leaders, At 
the end of the fighting in 1856 he left the army and went to 
St. Petersburg, where he became the idol of the competing literary 
groups that sought his support of their social and aesthetic views: 
A pronounced individualist, he rebuffed the coteries and left for 
Yasnaya Polyana. 

He went abroad in 1857, to France, Switzerland, and Germany. 
The criticism of stories based on his travels (e.g., Lucern, 1857) 
caused him to lose interest in literature. Besides, he had become 
concerned with the poor state of education among the peasantry, 
and on his return he started a school for peasant children at 
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Yasnaya Polyana. The success of his original teaching methods, 
which anticipated modern progressive education, drew him deeper 
into pedagogical studies. He journeyed to Europe again in 1860- 
61, visiting Germany, France, Italy, England, and Belgium, and 
investigating educational theory and practice. Absorbed by this 
interest, he published an educational magazine, in which he de- 
veloped his pedagogical theories, and compiled textbooks that won 
wide acceptance because of their simplicity and attractive ap- 
roach. 

In 1862 Tolstoi married Sonya (Sofiya) Andreevna Bers, a girl 
who came from a good family. He dropped his educational ac- 
tivities and for the next 15 years devoted himself with all his 
ardent nature to married life. For the most part it was an intense 
but happy existence, and 13 children were born. He now managed 
his estate with much success and resumed writing, creating his two 
greatest masterpieces, Voina i mir (1863-69; War and Peace) and 
Anna Karenina (1873-77). 

Though happily married, famous as a novelist, and enjoying a 
large income, Tolstoi had become dissatisfied with himself by the 
time he finished Anna Karenina. An incessant probing into the 
purpose of life, which had troubled him since his youth, now drove 
him to a state of spiritual crisis. In Jspoved (written 1878-79, 
publ. 1882; A Confession) he poignantly relates the moral and 
spiritual suffering he endured in his search for an answer to the 
meaning of life. The crisis came to a head in 1879. At one point 
he contemplated suicide. He found little help in the writings of 
philosophers, theologians, and scientists which he systematically 
examined, but the peasants, for whom he felt a deep sympathy, 
gave him a clue. One must serve God, they told him, and not live 
for oneself. 

Ultimately, Tolstoi became convinced that the teachings of 
Christ, as revealed in the New Testament, contained the answer 
to his question about the meaning of life. There is a power in 
each of us, he declared, which enables us to discern what is good, 
and we are in touch with that power. Our reason and conscience 
flow from it, and the purpose of our conscious life is to do its 
will: that is, to do good. From what he believed to be Christ’s 
real utterances, corrected as he felt they should be if they were to 
retain their original substance, he formulated five commandments 
to guide him: do not be angry; do not lust; do not bind yourself 
by oaths; resist not him that is evil; be good to the just and the 
unjust. These commandments, with some modifications, became 
the basis for his future activities and teachings. 

Tolstoi’s new convictions took a form of Christian anarchism 
that led him to disavow immortality and reject the authority of 
the church which in turn was to excommunicate him in 1901. 
Further, he opposed organized government because it maintained 
itself through coercion, and he condemned private property since 
ownership was secured by force. He would have preferred to 
divest himself of his own property, but, bowing to the wishes of 
members of his family, he legally transferred his estate to them. 
And though he now refused to accept money for his writings, he 
made an exception in the case of his last long novel, Voskresenie 
(1899; Resurrection), the income from which he assigned to aid 
the Dukhobors (q.v.), a pacifist sect persecuted by the Russian 
government. 

After his “conversion” Tolstoi strove, by no means with com- 
plete success, to bring his daily existence into conformity with 
his altered views. He abandoned smoking and drinking, became a 
vegetarian, and often dressed in simple peasant clothes. Since 
he now believed that no one should depend upon the labour of 
others, he became as self-sufficient as possible, cleaning his own 
room, working in the fields, and making his own boots. In the 
hope of approaching closer to his ideal of chastity, he tried to 
conquer fleshly desires in his relations with his wife. He also 
wrote books and articles to explain his faith, and he engaged in 
philanthropic activities, such as the organization of relief in the 
Severe famine of 1891-92. The eloquence of Tolstoi’s moral and 
religious writings, his fame, and his vital personality attracted 
Many adherents. Disciples organized colonies in which they en- 

eavoured to live together according to his precepts. Tolstoi 
distrusted such organized efforts. The truth that brings happiness 
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cannot be preached, he declared; it can only be achieved by indi- 
viduals who honestly look within themselves. As his own reputa- 
tion increased and knowledge of his views spread throughout Rus- 
sia and abroad, hundreds of people from all over the world made 
their way to Yasnaya Polyana to see and talk with this modern 
sage. 

The older sons, and especially his wife, had little sympathy 
for Tolstoi’s views and his altered way of life. Endless visits of 
“converts”—the “dark people,” his wife called them—and the 
interference of one of them, V. G. Chertkov, in family affairs, 
caused frequent quarrels between husband and wife. Contrary to 
his hopes, she refused to surrender her possessions and join him 
in a life of comparative asceticism. In fact, to secure the family’s 
comfortable existence, she obtained, much against his will, the 
copyrights of his works printed before 1880, and these writings 
provided considerable income from editions which she herself 
published. The aging Tolstoi felt keenly the painful contradiction 
between the life of ease which the family lived and the life he 
wanted to live—the simple existence of a religious hermit, free 
of worldly goods and dedicated to service to others. He realized 
that his position made a mockery of his professed faith. Finally, 
the worsening domestic situation forced him to leave home stealth- 
ily one night, accompanied by his doctor and youngest daughter, 
Alexandra, in search of a refuge where he could live quietly and 
come closer to God. A few days later, on Nov. 20 (N.S.; Nov. 7, 
O.S.) 1910, he died of pneumonia at the remote railway junction 
of Astapovo, in the Ryazan province. 

Works.—The development of Tolstoi’s creative art seems to 
have been a matter of trial and error. One detects no dependence 
on preceding Russian authors, although he may have been influ- 
enced by foreign writers, such as Rousseau, Sterne, Stendhal, and 
later, Thackeray. In his youthful diary there is evidence of an 
unusual analytical talent in his realistic probing into the sup- 
pressed motives of his own behaviour. Yet the material of Child- 
hood (1852) is treated with conventional realism, except for 
digressive lyrical passages in the manner of Sterne, whose Senti- 
mental Journey Tolstoi partially translated at this time. He is 
autobiographical in this and in other works, for he often draws 
upon his own life, or the lives of those he knew well, for the 
content of his fiction. However, what captivates readers of 
Childhood is its fresh and precise choice of significant detail and 
the amazing reliving of forgotten common experiences of child- 
hood, which, once recalled, nostalgically charm us all, Sequels 
to Childhood—Otrochestvo (1854; Boyhood) and Yunost (1857; 
Youth)—lack this special charm, perhaps because an analysis of 
the moral failings of youngsters tends to dominate these two works. 

Tolstoi’s experiences in the Caucasus are reflected in Nabeg 
(1853; A Raid) and Rudka lesa (1855; The Woodfelling), his first 
short stories dealing with war. The theme is treated in a youth- 
ful spirit, but the exacting realistic analysis of military activity is 
tinged with that critical awareness of false heroics which later 
became a central feature of his Sevastopol sketches. 

Between 1855 and 1863 he wrote a series of short stories—in- 
cluding Zapiski markera (1855; The Memoirs of a Billiard- 
Marker), Dva gusara (1856; Two Hussars), Lucern (1857), Al- 
bert (1858), Tri smerti (1859; Three Deaths), Semeinoe schaste 
(1859; Family Happiness), Polikushka (1863), and Kholstomer 
(not published until 1886)—in which he concentrates mainly on 
moral problems. They anticipate his later concern with the harm 
a materialistic society inflicts on the natural, unspoiled man, but 
fail to represent an artistic advance on his earlier writing. In 
fact, the subjective moralistic emphasis is a defect, although many 
passages are persuasively argued. Only in the Two Hussars does 
he avoid this pervasive subjectivism. Here the evil influences of 
society on the son are artistically suggested rather than didactically 
argued. Kholstomer, a satire on human beings from the point of 
view of a horse, is also something of an exception, for by his art 
Tolstoi somehow convinces the reader that the noble horse’s 
natural life is superior to man’s absurd, unnatural existence. The 
contrast between the natural man and the spoiled product of 
sophisticated society deeply interested Tolstoi, and he treated the 
theme with brilliant artistry in Kazaki (1863; The Cossacks). 
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The highly civilized Olenin suffers in comparison with the free- 
dom-loving uninhibited Cossacks of the village in which he lives. 
Several of them, especially old daddy Eroshka, are among Tolstoi’s 
most memorable characterizations. 

It took Tolstoi almost seven years to write his vast epic War 
and Peace, one of the two or three greatest novels in world litera- 
ture. In this supreme effort he went far beyond his previous 
writings both in scope and treatment. All the stuff of life is woven 
into this enormous tapestry, and the rich material and numerous 
characters are handled with unsurpassed objectivity. Perhaps 
in no other novel does the mastery of realistic detail and the 
amazing subtlety and variety of psychological analysis so success- 
fully create the total impression of life being lived completely 
and naturally. 

War and Peace covers the period 1805-14 and is primarily con- 
cerned with the histories of five families: the Rostovs, the Bolkon- 
skis, the Bezukhovs, the Kuragins, and the Drubetskois. The 
members of these families are portrayed against the vivid back- 
ground of Russian social life and the titanic struggle of clashing 
armies during Napoleon’s invasion of Russia. In this huge panoply 
appear the aristocracy and the peasantry, officers and privates of 
the army, the Russian and French emperors, diplomats and cour- 
tiers, town life and country life, and realistic pictures of war, The 
theme of war, however, is subordinated to the story of family 
existence, which at that time involved Tolstoi’s optimistic belief 
in the life-asserting pattern of the natural stages of man—birth, 
childhood, maturity, love, marriage, birth again, and death. For 
the Rostovs and Bolkonskis, Tolstoi drew upon members of his 
own family, and the unforgettable heroine Natasha is modeled on 
his sister-in-law Tanya Bers. However, one has only to read her 
published diary to realize how the witchery of his art has trans- 
formed her into the vital, poetic, “natural” woman of the novel. 
Bumbling, questing Pierre Bezukhov is the foil of the polished, 
intellectually proud Andrei Bolkonski. Their moral conflict was 
also Tolstois—Andrei’s conviction that one should live for the 
sake of doing good for oneself being opposed to Pierre’s ultimate 
belief that one should live for the sake of serving others. Tolstoi 
varies his realistic method of individualizing characters in ac- 
cordance with the human types portrayed. It may be brilliant 
externalization, as in the case of the shallow Princess Hélène, 
or psychological analysis in depth with the emotionally complex 
Princess Marie. Or it may be acutely symbolic, as in the creation 
of the peasant Platon Karataev, who exists as a personification 
of the simplicity and truth living in the gray masses of Russia. 

The sections of the novel that have been objected to are those 
where Tolstoi exposes his philosophy of history and theorizes about 
war and its architects. He anticipated these objections, for in 
1868 he published an article explaining his views on these matters. 
There are two kinds of actions, he declared: those that do, and 
those that do not, depend upon individual will. In the historical 
process, he wrote, there is a minimum of freedom; the actions of 
so-called makers of history and leaders of war depend on the 
actions of countless other people and to this extent are predeter- 
mined. What troubled him was the historians’ practice of fixing 
responsibility for what occurs in life upon individuals whom they 
call “great men” and endow with heroic virtues and vices, On 
the contrary, Tolstoi argued, natural law determines the lives of 
human beings no less than the processes of nature itself. There 
is no free choice; all is ruled by an inexorable historical determi- 
nism. Butit can hardly be denied that his labouring of such sub- 
jects interferes with the unity of War and Peace and represents 
an artistic lapse. 

Though it is similar to War and Peace at least in narrative 
method and style, Anna Karenina has more artistic unity. Tol- 
stoi’s philosophy of life was in the process of changing between 
the writing of the two books: War and Peace is a life-loving 
optimistic novel, and its main characters are morally robust and 
masters of their inner conflicts; Anna Karenina, which deals with 
Russian society in the 1860s, is pessimistic, and the inner conflicts 
of its characters are often unresolved and bring about human dis- 
aster. There is an inevitability about the tragic fate that hangs 
over the adulterous love of Anna and Vronski. “Vengeance is 
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mine, I will repay” is the epigraph of the novel and the leitmotiv 
of the whole story. Anna pays not so much because she trans- 
gresses the moral code, but because she refuses to observe the 
proprieties customarily exacted in such liaisons by the hypocritical 
high society to which she belongs. Her love for Vronski is a deep 
and lasting passion. Unable to play the hypocrite, she unhesitat- 
ingly confronts this high society with the sincerity of her love, 
Society's smug condemnation assures the tragic consequences of 
the affair. The sinful romance of Anna and Vronski is effectively 
contrasted with the happy love and marriage of Kitty and Levin, 
which appears to have been inspired by Tolstoi’s own experiences 
in marriage. Further, Levin’s anguished doubts about the mean- 
ing of life, his haunting thoughts of suicide, and his desire to 
sympathize with the peasants are clear echoes of Tolstoi’s own 
struggle at this time. 

After 1880 Tolstoi devoted much time to writing books, pamph- 
lets, and articles on various aspects of his religious, social, moral, 
and artistic views. Though they lack the absorbing interest of 
the personal experience he related in A Confession, they are writ- 
ten in the same clear prose and often reveal his remarkable gift 
for logical and persuasive argumentation, The most important of 
these many discursive writings are Kritika dogmaticheskogo 
bogoslaviya. (written 1880-84, publ. 1891; An Examination of 
Dogmatic Theology), a powerful attack on the Russian Orthodox 
Church; V chem moya vera (written 1883, banned 1884; What J 
Believe), an attempt to systematize his views on religion; Tak 
chto zhe nam delat? (finished 1886, publ. 1902; What Then Must 
We Do?), a vivid account of his experiences in the slums of Mos- 
cow and an analysis of the causes of poverty; and Tsarstvo boshie 
vnutri nas (1894; The Kingdom of God Is Within You), the full- 
est statement of his Christian anarchism, in which he develops his 
belief in nonresistance to evil, reaching the conclusion that gov- 
ernments exist largely for the sake of the rich and powerful, and 
by their use of force persecute the masses of mankind and murder 
them in the violence of war. Some essays attack specific social 
and governmental practices, such as the use of intoxicants and to- 
bacco in Dlya chego lyudi odurmanibayutsya? (1890; Why Do 
Men Stupefy Themselves?), and the execution of revolutionists in 
Ne mogu molchat! (1908; I Cannot Be Silent!). Others call for 
reforms, advocating, for instance, the land tax proposed by the 
U.S. economist Henry George (Pisma o genre dzhorshe, Letters on 
Henry George, 1897). 

In 1897 Tolstoi completed Chto takoe iskusstvo (1898; What 
Is Art?), an attempt to develop an aesthetic system in terms of his 
religious, moral, and social views. He maintained that a work is 
art only when it “infects” the reader, hearer, or viewer with the 
condition of the artist’s soul. If there is no union between the 
artist and his audience through “infection,” that is, if a communi- 
cation of sympathetic feelings is not conveyed, then the work has 
failed as art. Among the several degrees of art which Tolstoi 
recognizes, the highest is “religious art,” that which infects people 
with feelings “flowing from the love of God and man.” On the 
basis of his criteria he rejects as art some of the works of, for 
example, Shakespeare and Wagner. With that maddening con- 
sistency which is as much the hallmark of pride as of humility, 
he relegates his own great works of fiction up to this point to the 
category of “bad art,” because they do not conform to the moral 
purpose of his new theory. 

After his spiritual crisis Tolstoi wrote several tales with a moral 
purpose, in a bare style devoid of the abundant details of his 
previous fiction. Chem lyudi zhivi (1881; What Men Live By), 
Dva starika (1885; Two Old Men), Brazhe lepko, a bozhe krepko 
(1885; Evil Allures but Good Endures), Mnogo li cheloveku zemli 
nuzhno (1886; How Much Land Does a Man Need?), and Tri 
voprosa (1903; Three Questions) are cast in this new manner. 
These little masterpieces of construction, which focus on peasant 
life, belong to his category of “good universal art.” Though a 
moral is present, it is never allowed to obtrude on the artistic unity 
of the story. Another series of tales, different in manner because 
they are intended to appeal to educated readers, are closer to the 
style of his earlier fiction. The finest are the unfinished Zapiski 
sumashed-shego (written 1884; The Memoirs of a Madman), & 
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mystical treatment of man’s despair in the face of life’s defeats; 
and Smert Ivana Ilyicha (1886; The Death of Ivan Ilyich), in 
which the hero, a symbolic Everyman, discovers the inner light of 
faith and love only when confronted by death. The problem of 
sex, which deeply concerned Tolstoi in his new belief that man’s 
moral health depended on his ability to approach closer to the ideal 
of chastity, becomes the central theme of Kreitserova sonata 
(1891; The Kreutzer Sonata), a convincing artistic study of jeal- 
ousy and an ill-tempered polemic against society’s sexual educa- 
tion of young men and women. Sex is also the main concern of 
Dyavol (written 1889; The Devil), a story inspired by an episode 
in Tolstoi’s life: a man, deeply in love with his young wife, can- 
not overcome his lust for a pretty peasant girl. The husband’s 
despairing struggle with carnal desire is told with all Tolstoi’s 
psychological mastery. 

The full-length novel Resurrection (1899), written when he 
was 71, is Tolstoi’s major artistic effort after his “conversion.” 
It is the story of the nobleman Nekhlyudov who seduces a young 
girl, Katya Maslova. She becomes a prostitute, is convicted of 
a crime which she did not commit, and the conscience-stricken 
hero, determined to marry her, follows her to Siberia. Though his 
love redeems her, in the end she refuses to marry him. There are 
many fine things, especially in the first part where the account 
is cast in a bewitching poetic atmosphere. And the trial scene 
is a brilliant piece of realistic narrative. But Resurrection repre- 
sents a marked falling-off, artistically, from War and Peace and 
Anna Karenina. It bears evidence of haste, and the moral preach- 
ing and sharp attacks on the judicial and penal systems, however 
deserved, and on the religious services of the church are in the 
spirit of Tolstoi the polemicist rather than the literary artist. 

During the last part of his life Tolstoi withheld from publication 
various works, either because he was dissatisfied with them or be- 
cause he wished to avoid quarreling with his wife over copyright 
ownership. In 1911, a year after his death, several of them ap- 
peared; they are among his best creations. One is the short novel 
Khadzhi Murat (completed 1904), the story of a brave Caucasian 
warrior who deserts to the Russians and is killed attempting to see 
his son in secret. The vivid narrative method and psychological 
revelation of mutual misunderstandings entitle it to a place among 
the most superb examples of his art. Equally effective, though 
shorter, are Otets Sergii (completed 1898; Father Sergius), the 
story of an aristocrat who conquers his lust and spiritual pride and 
becomes a hermit-monk; Falshivy kupon (completed 1904; The 
False Coupon), a study in fictional form of how the example of 
goodness, in contrast with the evil-begetting power of evil, in- 
spires good deeds; and Alesha gorshok (written 1905; Alyosha 
Gorshok), a perfect short story of a peasant youth who finds con- 
tentment with his lot through submission to all adversities. 

In the first posthumous collection of his works several plays are 
included, Tolstoi believed that drama was “probably the most in- 
fluential province of art,” and at various periods he devoted much 
effort to writing plays. However, he lacked certain of the quali- 
fications necessary to the dramatist, and though in some instances 
he succeeded, his plays are inferior, artistically, to his fiction. 

Vlast tmy (1887; The Power of Darkness), Tolstoi’s highest 
achievement in drama, is a realistic tragedy of peasant life con- 
ceived as an illustration of one of his favourite later themes, sug- 
gested by the subtitle “If a Claw is Caught, the Bird is Lost.” 
The initial evil action of Nikita—his seduction of another man’s 
wife—leads him to commit further sins, including the final sin 
of murder, A striking contrast is Plody prosveshcheniya (1889; 
The Fruits of Enlightenment), a comedy which genially satirizes 
the foibles of aristocratic society, Tolstoi never finished J svet 
vo tme svetit (The Light Shineth in Darkness), but this play has 
4 special autobiographical importance, for it concerns the hero’s 
failure to convince his family of the wisdom of his beliefs. Zhivoi 
trup (written 1902; The Living Corpse) deals with the tragedy 
of a drunkard. Conscience-stricken over the harm he has caused 
his long-suffering wife, he pretends to have died in order that she 
may marry the man she loves. When the police reveal that he 
1S actually alive, he kills himself. The moralizing that appears in 
Tolstoi’s writing in his old age is entirely absent from this play, 
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which is filled with kindness and sympathetic understanding of the 
erring ways of mankind. 

Assessment.—Tolstoi’s eminence as a literary artist has never 
been seriously questioned by critics; he is universally accepted as 
one of the greatest writers of fiction in the world. But there has 
never been unanimity about his reputation as a thinker. How- 
ever, the dualism of Tolstoi’s moral and intellectual development 
has come to be more thoroughly understood by modern students 
of his thought. In his tireless search for truth he sought for ab- 
solutes in a world of incomplete knowledge and imperfect men, 
and hence his unwillingness to compromise, his compulsive need to 
achieve the ultimate rational explanation, often led him to push 
theory to the limits of absurdity, which he comes very close to 
doing in his views on history, nonviolence, education, and art. 
But any systematic study of his thought reveals its relation to 
the concepts of 19th-century liberalism. He believed that the 
whole history of the last 2,000 years has been shaped essentially 
by the moral development of individuals and the demoralization 
of governments. Tolstoi placed his faith in the moral develop- 
ment of the people, as a final answer to what he regarded as the 
universal oppression of the many by the few. For him, the pro- 
gressive movement toward a classless and stateless condition of 
mankind depended, contrary to the economic determinism and 
violent class struggle of Marxism, upon the growing moral per- 
fection of each individual through observance of the supreme law 
of love and the consequent repudiation of every form of violence. 
Despite the extreme to which he carried his rationalism, con- 
sidered opinion today tends to place Tolstoi among the foremost 
thinkers of the 19th century. 
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TOLSTOI, PETR ANDREEVICH, Count (1645-1729), 
Russian statesman, collaborator of Peter the Great in diplo- 
matic affairs. The son of Andrei Vasilievich Tolstoi, who had been 
an okolnichi (court official) of the tsar Michael, he became a 
stolnik, or steward of the tsar. In May 1682 he helped to secure 
the regency for Sophia (g.v.) Alekseevna by whipping up the fury 
of the streltsy (q.v.), or musketeer troops, with the false report 
that the tsarevich Ivan, her brother, had been murdered by the 
family of Naryshkin (g.v.), to which the mother of the newly 
chosen tsar Peter I (g.v.) belonged. Though Tolstoi deserted 
Sophia’s party in 1689, Peter distrusted this 11th-hour proselyte 
and for years kept him out of Moscow. Finally, in 1697, to con- 
vince the tsar of his right-mindedness, Tolstoi volunteered to learn 
seamanship in Italy, where he remained for two years (his diary 
for this period was published in Russki Arkhiv in 1888). 

In 1702 Peter sent Tolstoi as the first permanent Russian envoy 
to Turkey. There Tolstoi discharged successfully for a whole 
decade the difficult task of preserving peace between the two coun- 
tries. In November 1709 he secured the renewal of the peace 
treaty of 1700; but in November 1710, after a reversal of Turkish 
policy, he was imprisoned—an act equivalent to a declaration of 
war on Russia. Released in April 1712 on the conclusion of a 
truce, he was next confined to his residence from October 1712 to 
March 1713, when he was set free for the discussions that led to 
the Treaty of Adrianople in June. 

On his return to Russia, Tolstoi was appointed senator, presi- 
dent of the board of trade, and member of the commission for 
foreign affairs, Having accompanied Peter during his travels in 
1716, he was sent in the summer of 1717 to Vienna with instruc- 
tions to effect the return to Russia of the disgraced tsarevich 
Alexis (g.v.), who had found sanctuary in the territory of the 
Holy Roman emperor Charles VI. By obtaining the latter’s per- 
mission to go to Naples and see the tsarevich, Tolstoi averted the 
embarrassment that would have been caused if Charles himself 
had undertaken mediation. Tolstoi’s threats and blandishments 
induced Alexis to go back to Russia. This affair earned Tolstoi the 
distinction of being appointed head of the Secret Chancellery (the 
political police) in 1718. In 1719, as envoy to Berlin, he tried to 
prevent Prussia from concluding a defensive alliance with Great 
Britain, but only delayed its signature. 

On the day of the coronation of Peter’s consort Catherine (see 
CATHERINE I), in 1724, Tolstoi was created count. After Peter the 
Great’s death (1725) he supported Prince A. D. Menshikov (q.v.) 
in his efforts to make Catherine empress and became a member of 
the Secret Supreme Council. He fell out with Menshikov over 
the choice of a successor to Catherine. Since his past conduct 
toward Alexis precluded him from supporting the latter’s son 
(the future Peter II), Tolstoi favoured the candidature of one of 
Peter I’s daughters by Catherine; but Catherine, a few hours be- 
fore her death, on May 17 (N.S.) 1727, signed at Menshikov’s be- 
hest a decree banishing Tolstoi to the Solovetski monastery. He 
died there in 1729. (L. R. Lr.) 

TOLTEC. The Toltecs (“reed people”) were a Nahua- 
speaking tribe of Chichimec stock who dominated the centre of 
Mexico between the 10th and 12th centuries a.D. The name is 
derived from their capital, Tollan, which means “place of rushes 
or reeds,” situated near the modern town of Tula, 80 km. from 
Mexico City. They have been identified by some investigators 
with the Teotihuacanos and Teotihuacán itself was considered to 
be the city of Tollán. Others have refused to acknowledge their 
actual existence, maintaining that the Toltec were an Aztec inven- 
tion for the purpose of claiming a distinguished heritage. Neither 
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view, however, has been accepted by most modern authorities, 

The first Toltecs, arriving under the leadership of Mixcoatl, 
“Cloud Serpent,” were responsible for the collapse and end of 
Teotihuacán. Mixcoatl left a posthumous son, Ce Acatl Topiltzin, 
who built Tollán and founded the Toltec empire, a federation of 
several small kingdoms of diverse ethnic and linguistic origins, 
Topiltzin is without doubt the most famous hero-god in Meso- 
American history. He is better known as Quetzalcóatl, “Feathered 
Serpent,” the name of the god which he introduced and whose 
high priest he was. He is credited with being a remarkable leader 
and educator, and was responsible for some of the most impressive 
temples in Middle America. In A.D. 999 he was compelled to leave 
Tollan during a religious upheaval and emigrated with some of 
his followers to Yucatan, There he was known as Kukulcdn, 
which means “feathered serpent” in Maya, and exercised an im- 
portant influence over the cities of Chichén-Itz4 and Mayapan, 

The Toltecs have been credited with the invention of agricul- 
ture and the calendar system, but all available evidence shows that 
these cultural traits developed much earlier. But they did pro- 
duce several important innovations such as monumental porticoes, 
serpent columns, gigantic atlantean statues, human and animal 
standard bearers, and peculiar reclining Chac-Mool figures. Be- 
cause of their high reputation as builders and craftsmen the term 
Toltec became synonymous with “artificer.” 

The Toltec empire came to an end during the reign of Huemac, 
and Tollan was destroyed (A.D. 1168) by waves of barbarous in- 
vaders known as Aztecs or Mexicas. 

See also ARCHAEOLOGY: Mesoamerica; Aztec; Maya INDIANS. 

(J. R. Ac.) 

TOLUCA (Totwca ne Lerpo), capital of the state of México 
and municipality seat, is located 45 mi. (72 km.) WSW of Mexico 
City by highway on the road to Morelia and Guadalajara. Founded 
in 1530, renamed Toluca de Lerdo in 1861 in honour of Sebastián 
Lerdo de Tejada, Mexican statesman, the city (pop. [1960] 
77,124) is a commercial and communications centre in the valley 
of Toluca. The basin, highest of the great valleys in the plateau 
region of central Mexico, has an elevation of about 8,500 ft. (2,591 
m.); it is ringed by impressive mountains, among them the snow- 
capped Nevado de Toluca or Xinantecatl (15,167 ft. [4,623 m.]). 
Agriculture and livestock raising are of major significance. In- 
dustries include textile manufactures, brewing and distilling, and 
food processing; commercialized household crafts include weaving 
and the making of baskets and pottery. The Friday market is one 
of Mexico’s largest and most interesting. An airfield and rail- 
way facilities serve Toluca. Its oldest church was founded soon 
after the conquest and rebuilt in 1585; governmental buildings are 
post-1870. G.T 

TOLUENE (METHYLBENZENE), an aromatic hydrocarbon 
with many industrial uses; its formula is CHCH. It is a 
colourless liquid which boils at 110.63° C and has a specific grav- 
ity of 0.8669 and an index of refraction of 1.4969 at 20° C. Its 
vapours are poisonous, Toluene is insoluble in water but is soluble 
in all common organic solvents. Two commercial grades are pro- 
duced: a nitration grade (the purer grade) and an industrial grade. 

Toluene is one of the important constituents of coal-tar light 
oil (see Coat Tar), composing 12-20% by volume of the light oil; 
it is also present in petroleum, the toluene content usually being 
less than 0.5%. Prior to 1917 toluene was produced almost ex- 
clusively from coal-tar light oils. During World War I toluene was 
in such great demand for the manufacture of the high explosive 
trinitrotoluene (TNT; g.v.) that the production from coal-tar light 
oil was supplemented to a small extent by toluene isolated from 
petroleum. Between World Wars I and II the processes for re- 
covering toluene from petroleum were so improved that the petro- 
leum industry became a major source of toluene. 

Toluene is used in the manufacture of benzoic acid, saccharin, 
dyes, photographic chemicals, and pharmaceuticals. Its principal 
use, however, is as a solvent. Toluene has antiknock properties 
and for this reason is an important constituent of high-octane 
aviation gasoline. 

See also references under “Toluene” in the Index, 

(F. E. C1; X.) 
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TOM’, a river of the U.S.S.R., is one of the main tributaries 
of the Ob’. It is 522 mi. (840 km.) long and its basin covers an 
area of 23,629 sq.mi. (61,200 sq.km.). It rises near Mt. Verkhniy 
Zub in the Kuznetskiy Alatau Range and flows westward in a nar- 
row valley to Novokuznetsk (formerly Stalinsk), where it is 
joined by the Kondoma River and where navigation begins. From 
Novokuznetsk, the Tom’ flows in a sinuous course through the 
Kuznetsk (Kuzbass) coalfield, following a broadly north-north- 
westerly direction, to join the Ob’. The average annual discharge 
is 45,909 cu.ft. (1,300 cu.m.) per sec., but variation is great; at 
Novokuznetsk the maximum recorded, in spring, is 356,678 cu.ft. 
(10,100 cu.m.) per sec., and the minimum, in summer, 1,342 cu.ft. 
(38 cu.m.). Freeze-up begins in October and is complete by early 
November. The breakup of the ice in late April is accompanied 
by huge ice jams and floods, The large number of towns and in- 
dustrial undertakings in its basin cause considerable pollution. 
Three major towns, Novokuznetsk, Kemerovo, and Tomsk, stand 
onits banks. (R. A. F.) 

TOMAHAWK, commonly understood to be the war hatchet 
of the North American Indians (Algonkian otomahuk, “to knock 
down”). ‘The earliest known objects of tomahawk shape were celt- 
hatchets of chipped stone, sharpened to a point at each end, some- 
thing like a pickax, and passed through a hole bored in a stout 
wooden cudgel. In the more primitive types the stone head was 
simply tied to the handle by animal sinews, or a flexible twig was 
doubled over the head and fastened below to form a handgrip. 
Some authorities consider them to have been tools rather than 
weapons. Sometimes deer antlers were used instead of stones. 
After the arrival of Europeans, the heads were often of iron and 
were commonly obtained from whites as trade goods. Where the 
stone head was sharpened only at one end, the blunt end was 
sometimes cut out into a pipe bowl, the handle, hollowed, serving 
as the stem. The weapon was at once symbolic of war and peace 
and was ceremoniously buried at the termination of hostilities, to 
be as formally exhumed when the feuds revived. Globe-headed 
clubs, often ornately incised and decorated with feathers, and used 
for ceremonies as well as war, have also been called tomahawks. 

See also FLINT AND OTHER STONE Toots: New World. 

See “Tomahawk” in F, W, Hodge (ed.), Handbook of American 
Indians North of Mexico (1959). 

TOMAR, a city of Portugal on the Nabao River, a tributary of 
the Zezere, 4 mi. (6.4 km.) from Paialvo railway station, which is 
80 mi. (129 km.) NE of Lisbon by the main line to Oporto. Pop. 
(1960) 14,118, Its principal agricultural products are olive oil, 
wine, fruits, and vegetables; it is also a heavily timbered region. 

Tomar contains examples of the best Portuguese architecture 
from the 12th century to the 17th. The ruined castle of the 
Knights Templar is said to occupy the site of the ancient Nabantia. 
On the suppression of the Templars, King Diniz of Portugal 
founded the Order of Christ in 1314 that played an important part 
in the Discoveries. The convent palace of the Knights of Christ 
includes a church and cloister dating from the 12th century, two 
Cloisters and a chapter house added in the 15th century by Prince 
Henry the Navigator, and a very fine 16th-century church built 
in the Manueline style by Joao de Castilho. 

Other interesting buildings include the churches of Santa Maria 
do Olival, rebuilt in the Gothic style on the site of an older 
Templar foundation; Sao Joao Baptista, also Gothic but with 
Manueline additions; and Nossa Senhora da Conceição, Renais- 
sance of 1579. The ruined palace of Prince Henry the Navigator 
was restored in the 16th century. 

TOMASZOW MAZOWIECKI, a town in Lodz wojewodz- 
two, central Poland, 30 mi. (48 km.) SE of Lodz on the left bank 
of the Pilica river. Pop. (1960) 49,000. Round about are woods 
Which are a survival of the Spala forests, now containing nature 
reserves, Founded in 1788, Tomaszów Mazowiecki acquired town 
rights in 1830. Weaving and artificial silk manufacture were estab- 
lished in the first half of the 19th century. The town now has the 
largest factories of artificial textiles in Poland and also manufac- 
tures silk, felt, fabrics for technical use, carpets, and leather and 
silk fancy goods. The town is on the Warsaw-Piotrkow road and 
has rail links with Lodz and other towns. (T. K. W.) 
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TOMATO, an herbaceous plant and its succulent, acid fruit, 
of the family Solanaceae. All cultivated forms of tomato belong 
to the species Lycopersicon esculentum except the tiny currant 
tomato (L. pimpinellifolium). 

History.—The wild species originated in the Peru-Ecuador- 
Bolivia area of South America. Cultivated forms were developed 
before Columbus in Mexico and possibly in Central and South 
America. Definite records are lacking but evidence indicates that 
the tomato reached Europe from Mexico. The first definite de- 
scription, in Italy in 1554, carried the common name pomi d’oro, 
or apple of gold. Thus the first form known to Europeans was 
yellow. Before the end of the 16th century the tomato, in both 
yellow and scarlet forms, was known in the gardens of England, 
Spain, Italy, France, and mid-Europe chiefly as a curiosity called 
“love apple” (pomme d’amour), probably because of its supposed 
aphrodisiacal properties. 

Although there was some resistance to its use as food, by the 
mid-1700s the tomato was consumed in several European countries. 
There is no record of its culture in the U.S. until Thomas Jefferson 
grewitin 1781. It was used for food in Louisiana as early. as 1812 
but not in the northeastern states until about 1835. Until nearly 
1900 many still believed it to be poisonous, possibly because some 
members of the family Solanaceae are poisonous, The genus name, 
Lycopersicon, meaning “wolf peach,” is probably in allusion to 
that once held belief. 

Plant Characteristics.—The tomato plant is a frost-tender 
perennial that is cultivated as an annual. The plants are generally 
much branched, spreading two to six feet, and recumbent when 
fruiting, but a few forms are compact and upright. The leaves 
are more or less hairy, strongly odorous, pinnately compound, up 
to one and one-half feet long. The flowers are yellow, three- 
quarters of an inch across, pendant, and clustered. Fruits vary in 
diameter from one-half to three inches or more, are usually red, 
scarlet, or yellow, but some varieties are almost white and others 
pink or purple; they vary in shape from almost spherical through 
oval and elongate to pear shaped. The fruit is a soft, succulent 
berry containing two to many cells of small seeds surrounded by 
jellylike pulp. Silvery hairs thickly covering the seeds become 
evident when they are dry and free of pulp. 

Botanically, the tomato is a fruit, but in the U.S. it is considered 
a vegetable for purposes of-trade. It was so classified in a decision 
of the U.S. Supreme Court in 1893 because of its common use 
in the main part of a meal, prepared either alone or mixed with 
other vegetables. 

Although it is extensively used in America in the form of juice 
as an appetizer, and in salads, as some fruits are used, it is not 
used as a dessert. Use in soups and in sauces and catchup for 
meats contribute to its classification as a vegetable. It is an excel- 
lent source of vitamins A and C. 
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Cultivation and Harvesting.—The tomato is a major crop in 
the U.S., where it is grown commercially in every state (except 
Alaska) for use fresh, for canning whole or as juice, or for making 
a variety of sauces. In the winter, tomatoes are grown in Florida 
and Texas and shipped all over the country; they are also imported 
from Mexico for use fresh. They are grown under glass but in 
small quantities compared with field and garden cultivation. Since 
the plant requires relatively warm weather (and much sunlight) 
it is grown chiefly in hothouses in Alaska, Great Britain, and north- 
ern Europe, although a few varieties are cultivated out of doors. 
Tomatoes are grown extensively in southern Europe, particularly 
in Italy, where they are used for paste and other canned products. 

In most of the United States and in Europe, tomato seed is 
sown under glass or cloth protection about six weeks before the 
frost-free date, when the plants can be set in the open. The 
seedlings are grown singly in pots and other containers or so spaced 
in boxes or beds of soil—from 2 X 2 to 4 X 4 in—that sturdy 
plants about 8 in. tall may be produced for setting in the field. For 
winter crops in the south, seed is sown in open beds in the fall. 
Frequently in gardens, and in large fields in some areas, the tomato 
plants are pruned to a single stem and each tied to a stake to keep 
the fruits off the soil. In this system plants are set 2 to 24 ft. apart 
in rows 3 to 4 ft. apart. Most of the crop in America is grown by 
allowing the plants to grow naturally upon the ground, spaced 3 
to 5 ft. apart in rows 5 to 6 ft. apart. The fruits are highly perish- 
able when ripe and should be harvested every three or four days. 
For long-distance shipment, the fruits are harvested when fully 
grown but still green in colour. They will ripen later only if ma- 
ture. Green-harvested tomatoes never develop the high quality 
and high vitamin content characteristic of well-grown, vine-ripened 
fruit. 

Diseases and Pests.—Disease control is a major problem in 
producing tomatoes. The plant is susceptible to many serious dis- 
orders caused by fungi, bacteria, viruses, nematodes, insects, and 
unfavourable environment. Breeders have developed many vari- 
eties that are resistant to fusarium wilt and a few resistant to 
verticillium wilt, two soil-borne 
fungus diseases not controllable 
in the field by artificial means. 
Little success has been attained in 
breeding varieties resistant to 
fungus diseases of the foliage, 
to viruses, bacteria, and nema- 
todes. 

Extensive production is not 
feasible in certain parts of the 
western U.S. because of curly top, 
a virus disease that is carried 
from infected desert plants to to- 
matoes by the beet leafhopper. 
Insect pests include the tomato 
hornworm, a large green caterpil- 
lar of a hawkmoth (Protoparce 
quinquemaculata); and the to- 
mato fruitworm, corn earworm, 
or bollworm, a yellowish caterpil- 
lar of a noctuid moth (Heliothis 
zea) ; they are controlled with dif- 
ficulty by the chemical pesticides. 

Production and Use—Most 
of the tomato fields of the central 
and northern part of the United 
States are set with plants grown 
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14 to 16 in. apart, about 15 to 20 seeds per foot of row. All grow- 
ing operations are done by motorized equipment; but pulling the 
plants from the soil, counting, wrapping in wet moss, and packaging 
for shipment must be done by hand. About 70,000 to 100,000 
plants are usually obtained per acre. In many districts having long 
growing seasons, tomatoes for midseason or late harvest are planted 
by sowing seed directly where the plants are to mature, Seed is 
grown at one-quarter to one-half pound per acre and the plants 
thinned to the desired spacing. 

In the U.S. about 225,000 ac. of tomatoes are grown annually 
for fresh market and 300,000 to 400,000 ac. for processing. An- 
nual production is about 1,000,000 tons for fresh market and 
3,000,000 to 4,000,000 tons for processing. In a year of high 
production the total of processed tomatoes is as much as 30,000,000 
cases of canned tomatoes, 36,000,000 of juice and 48,000,000 cases 
of catchup, pulp, paste, and sauces. (V: R. B.; X.) 

TOMB in the strict sense implies some idea of a home or house 
for the dead, although the term is applied loosely to all kinds of 
graves, funerary monuments and memorials. In many primitive 
cultures the dead were buried in their own houses, and the tomb 
form may have developed originally out of this practice, as a re- 
production in permanent materials of primeval house types. Thus, 
prehistoric tomb barrows were usually built around an actual round 
hut, in which the body was placed, along with tools and other 
personal effects for use in the next life. With the more advanced 
technology of early civilizations, brick and stone tombs appeared, 
often of great size, but still preserving primitive house forms. 
They were sometimes domical and sometimes rectangular, depend- 
ing on which form had come into commonest domestic use by the 
time tombs began to be built. Being thought of as houses, such 
tombs were often lavishly provided with clothes, utensils and fur- 
niture, so that they arè major sources of archaeological knowledge 
about the cultures that built them. 

In very early times, royal dead were apparently provided not 
only with all manner of necessary objects, but also with actual 
servants, who were put to death at the time of the burial, so 
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in large “plant fields” in the 
southern states and shipped 
northward by fast motor truck or 
rail express at planting time. 
About 5,000 to 6,000 ac. in the 
state of Georgia are devoted to 
growing tomato plants for this 
purpose. Seed is sown in March 
at four pounds per acre in rows 
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that they might continue to serve their master in his tomb house. 
Typical is the tomb of Queen Shub-Ad of Ur (Early Dynastic 
period in Mesopotamia, c. 3000 B.c.), which contained the bodies 
of more than 60 of the queen’s attendants. It became more com- 
mon, however, to substitute statues or painted images for human 
beings; this was the practice in most Egyptian tombs, and from 
such painted pictures and statuettes, particularly in old and middle 
kingdom tombs, a vivid idea of every phase of ancient Egyptian 
life can be gained. Lavish furnishings continued to be placed in 
tombs throughout ancient Egyptian history, the most famous ex- 
ample being the tomb of Tutankhamen of the 18th dynasty, dis- 
covered intact in the 1920s. (See PYRAMID.) 

The use of the tomb as a house for the dead persisted into early 
classical times (e.g., the Treasury of Atreus at Mycenae; the 
Etruscan tombs at Volterra and elsewhere). By the 5th century 
B.c., however, the Greeks superseded it with monuments or me- 
morials to the dead; the actual bodies were burned and the ashes 
put in funerary urns, The Romans, however, revived the use of 
the tomb; later emperors particularly set the example of building 
great tumuli of domical shape (e.g., the tombs of Augustus and 
Hadrian), as symbols of the divine ruler’s heavenly home. 

In medieval Christian thought, the tomb was considered an 
earthly prototype and symbol of a heavenly home. This concept 
appeared in the Roman catacombs, the walls of which were deco- 
rated with scenes of the resurrected dead in paradise. The church 
building itself sometimes functioned as a tomb (e.g., the Hagia 
Sophia in Istanbul was the tomb of Justinian). Throughout the 
middle ages it was common to inter bodies in churches, monas- 
teries and chapels, with depictions of them on carved or painted 
plaques, or as life-size gisants (figures lying on their backs) placed 
above them, The deceased were represented not as corpses, but 
as souls living in paradise, with their hands pressed together in 
adoration and the symbols of their salvation beside them. 

During the 15th century, however, it became common to repre- 
sent such figures as dead (usually on biers); typical examples are 
the funeral cortège of Philippe Pot in the Louvre, and Donatello’s 
tomb of the schismatic pope John XXIII in the Florence baptis- 
tery. This foreshadowed a general revival of the Greek practice of 
erecting funerary monuments, rather than tombs proper, during 
the 16th century. Since the Renaissance, the idea of the tomb as 
a home has died out, except as a faint reminiscence in the mauso- 
leums sometimes erected above graves or serving as burial vaults 
in modern cemeteries. 

See Barrow; CEMETERY; FUNERARY RITES AND CUSTOMS; 
SARCOPHAGUS; SCULPTURE, SEPULCHRAL; MONUMENTS AND ME- 
MORIALS; SCULPTURE; and references under “Tomb” in the Index. 

(An. G.) 

TOMBIGBEE, a river formed in northeast Mississippi by 
the junction of Old Town Creek and the East Fork which arises 
in eastern Prentiss County. The river flows south and southeast 
for nearly 450 mi. (724 km.) toa junction with the Alabama River, 
to form the Mobile River, about 45 mi. (72 km.) N of Mobile, Ala. 
The chief tributary of the Tombigbee is the Black Warrior, which 
flows southwest through Alabama, joining it at Demopolis, Ala. 
The Tombigbee drains about 19,500 sq.mi. (50,505 sq.km.). 

During the 19th century the Tombigbee was important for 
Navigation to and above Aberdeen, Miss.; only the 185 mi. (298 
km.) below Demopolis were important after 1900. In 1915 the 
last of a series of 17 locks and dams was opened on the lower Tom- 
bigbee and Black Warrior, providing a 426-mi. (686-km.) nine- 
foot channel from Mobile to Port Birmingham, 18 mi. (29 km.) 
from Birmingham. By the second half of the 20th century, most 
of the ‘original locks and dams had been, or were being, replaced 
by the Jackson, Demopolis, Warrior, Oliver, and Bankhead locks 
and dams, 

The Tennessee-Tombigbee waterway linking the two river sys- 
tems was provided for by interstate compact between Alabama and 
Mississippi, signed in 1958. Development of the waterway is ad- 
ministered by the Tombigbee Valley Authority. Tuscaloosa, Ala., 
is the chief city on the Black Warrior; Aberdeen and Columbus, 

Ss., and Demopolis are the chief cities on the Tombigbee. 

(M. W. M.) 
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TOMBOUCTOU (Trsvxrv), an ancient African city, 
terminus of one of the great trans-Saharan caravan routes, now 
the administrative centre of the Tombouctou district of the Repub- 
lic of Mali. It lies on the southern edge of the Sahara Desert, 
about 800 ft. (244 m.) above sea level and 8 mi. (13 km.) N of the 
main bed of the Niger River. Pop. (1960) 6,600, including over 
100 Europeans. It is surrounded by large sand dunes and rough 
sandy terrain, Vegetation is limited to thorn trees and spiny 
bushes, among which mimosas are predominant. Annual rainfall 
averages 8 in. (203 mm.), the rainy season being June-August. 

The few ancient landmarks in the town include the largest 
mosque, Dyingueré (Djingari) Ber, built in the early 14th century. 
Under the Tuareg the mosque of Sidi-Yahia, near the present large 
marketplace and centre of the town, was completed in 1440 after 
40 years of construction. To the northeast is the Sankoré mosque, 
built in 1469 and reconstructed about 100 years later. Except for 
newly constructed buildings, the town consists mainly of flat-roofed 
houses built of sun-baked mud bricks, Many walls have been 
constructed within the town and across the desert areas of the 
township. A modern hotel (1958) on the west side of the town 
overlooks a lake fed by the Niger in time of flood. 

The majority of the inhabitants of the many suburban villages 
are the local Songhai (g.v.), but Tombouctou itself is mainly popu- 
lated by Tuareg and Moors. All three groups are Muslim. There 
is also a large floating population of nomads (varying between 
2,000 and 3,000), who come to the town for trading purposes, 
(See also Matt, REPUBLIC or: The People.) 

Under French administration the town prospered in education, 
public health, and agriculture and in occupational trades such as 
masonry and carpentry. There are three government schools with 
about 1,000 students, the largest being the Regional School. The 
Medresseh, or Arab college, founded in 1910, conducts classes in 
French and Arabic. The Nomad School, or Ecole Fondamentale, 
founded in 1947, is for children who are brought in from the hinter- 
land, most of them from within a 60-mi. radius of Tombouctou 
but some from greater distances. The town has a dispensary and 
a maternity home, In 1958 two hospital units were built, includ- 
ing an operating room with X-ray equipment and beds for in- 
patients. 

Agricultural land was enlarged in 1956, when 12 mi. (19 km.) 
of dikes were built 6 mi. (9.7 km.) S of the town, along an inlet 
of the Niger, to provide 3,750 ac. (1,518 ha.) of fertile land for 
rice fields. Hayni grain (a type of millet) is also raised locally, 
but it is not sufficient for the entire population. Many large 
marigots, or water holes, on the outskirts of the town provide wa- 
ter for market gardening, the main crop being onions. The area is 
rich in livestock (cattle, sheep, and goats), owned by Tuaregs 
or Moors but herded by the Bellah, originally slaves of the Tuareg. 

Tombouctou has two markets. The large one in the centre of 
the town is encircled by small shops owned mainly by Arab and 
Songhai merchants, with a few Europeans. The smaller, chiefly 
animal market, known as the “lower market,” to the northwest, 
also has trade in firewood, charcoal, and a variety of products (pot- 
tery, watermelons, peanuts, etc.) from the river villages. 

Tombouctou has no industries. More than anything else, as in 
past centuries, it is a trading centre, with salt as the main product. 
The salt, mined in open pits at Taoudenni (Taodeni), a small 
town about 410 mi. (700 km.) N, is brought to Tombouctou by 
Moorish- and Tuareg-owned caravans—an estimated 25,000 camels 
annually. Throughout the caravan season (October-May) ‘cara- 
vans of 100-300 camels arrive in the town during the night. The 
bars of salt are stored in private houses and finally sold to salt 
merchants, who ship a large quantity to the interior and to the 
west coast from Kabara, the port of Tombouctou on the Niger 
River. The rest is sold in the local market and travels long dis- 
tances to other African markets. With the money received from 
the sale of salt the merchants buy grain which is either sold locally 
or transported to desert towns and even back to Taoudenni. The 
main imports are grain, sugar, tea, and cloth. Local handicrafts 
include weaving and leatherwork. The women also make golden 
straw jewelry known as “Tombouctou gold,” which has become the 
main souvenir attraction for tourists. 
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Tombouctou, once almost a synonym for remoteness, is some- 
what isolated even from the modern world. Communication is 
principally by river traffic and air services from Goundam Airport, 
49 mi. (79 km.) SW (Air Mali Services based on Bamako). There 
are weekly boat services between Kabara and Gao, downstream, 
and Koulikoro (near Bamako), upstream. Channels and mari- 
gots connecting Kabara to Tombouctou enable dugouts, usually 
overloaded with goods to be sold at the harbour and in the lower 
market, to enter during the high-water season (July-March). An 
airfield 5 mi. (8 km.) SW of the town can handle light aircraft. 
Well-beaten sand roads lead westward to Goundam and eastward 
to meet the Tanezrouft Road which crosses the Sahara north-south 
from Colomb-Béchar in Algeria to Gao on the Niger. 

History.—Tombouctou was originally a meeting place for the 
nomads of the Sahara and the tribes of the Sudan, who went there 
to trade with one another. Around a.D. 1000 it was only a well by 
a sand dune called Amadia. It is said to have derived its present 
name from that of a female Bellah slave, Bouktou (or Buktu), who 
was left behind by the well to guard the possessions of her Tuareg 
masters when they returned north to Araouane after their annual 
migration south in the dry season to find pasture for their flocks 
and to buy grain. “Tin” in the Tuareg language means “the place,” 
hence “Tinbuktu.” The town was founded around 1100 when the 
tents were replaced by straw huts which in turn gave place to 
houses. 

Because of its position near the Niger, on the doorstep of 
the Sahara, and as the gateway to the fertile Sudan zone to the 
south, it gradually grew to be one of the most important commer- 
cial settlements in that part of the Sudan. In the 12th century 
the merchants of Djenné (or Genné) made Tombouctou a trade 
centre and began to use its port, Kabara, and the town became a 
thriving market for the Sahara and all Barbary. In 1310 the 
powerful Mandingo king Kankan (Gongo) Musa had a new mosque 
built and Tombouctou became a centre of Muslim learning and cul- 
ture. Its fame as a market for gold and salt spread to Europe, 
“Timboutch” being marked on a Catalan map dated 1373. In 1434 
the Tuareg conquered the town, which in 1468 was captured by the 
Songhai king Sonni Ali. In the days of Sonni’s successor, Askia 
Mohammed (c. 1493-c. 1528), Tombouctou rose to great splen- 
dour, with a population said to have reached about 1,000,000. The 
“university” of Sankoré (1469) became a chief centre of Muslim 
culture for the peoples of western Sudan. 

The riches of Tombouctou attracted the sultan of Morocco, who 
in 1591 captured it and broke up the Songhai Empire completely. 
For the next 20-25 years the pashas of Tombouctou were nomi- 
nated from Morocco. Then this nominal suzerainty was thrown 
off, and the soldiers (the Niger Moors) acclaimed or assassinated 
pashas, quarreled continually among themselves, and oppressed the 
Negro tribes. By the end of the 18th century 200 years of op- 
pression had reduced Tombouctou to comparative desolation and 
poverty and the whole area was in a state of anarchy. In 1800 
the Tuareg captured the town, to be in turn dispossessed (1813) 
by the Fulani, who in 1840 gave place to the Tukulor. During 
the next 50 years the Tuareg were the virtual masters of Tombouc- 
tou although they did not live in it. The townspeople were at the 
mercy of all comers and had to pay tribute to each in turn, some- 
times to more than one at the same time. In 1893 when the French 
conquered Tombouctou it was a ruined town with a population of 
only 6,000, all Muslim. 

Tomsouctou District has an area of 126,680 sq.mi. (328,100 
sq.km.). Pop. (1958) 107,052. It has one subdivision of Gourma- 
Rharous (pop. [1958] 1,480), which lies to the east along the 
Niger River. (F. H. Ma.) 

TOMBSTONE, a town of Cochise County in southeastern 
Arizona, U.S., on a mesa between the Huachuca and Dragoon 
mountains, is about 30 mi. (48 km.) from the Mexican border. 
Pop. (1960) 1,283. Noted for its colourful history, the town was 
named, as an ironic gesture, by a prospector, Ed Schiefflin, shortly 
after his discovery of silver deposits near the site in 1877. 
Schieftlin, who did not profit greatly from the discovery, reported 
that an acquaintance told him that all he would find in the area 
would be his tombstone. The strike was rich, some of the assays 
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running as high as $5,000 a ton. By 1881 a silver rush had set in 
and 7,000 persons were estimated to be living in the region. In- 
numerable claims were staked out within a radius of eight miles of 
Tombstone; mining companies such as the Contention Consoli- 
dated and the Grand Central were soon making fabulous profits, 
In 1880 an enterprising businessman, John P. Clum, founded the 
Tombstone Epitaph, a weekly and daily journal. Along with pros- 
pectors, miners, and businessmen came adventurers and outlaws, 
among whom were “Doc” Holliday and Johnny Ringo. Feuds 
were common; the most notable of them culminated in the gun 
battle at the O.K. Corral in 1881 between the Earp and Clanton 
families. In 1881 Tombstone became the seat of the newly created 
county of Cochise. 

Floodwaters in the mines, labour strikes, and low prices for 
silver spelled the end of the boom days. In 1902 and 1916 there 
were short periods of renewed hope for the mines but, when the 
seat of Cochise County was removed from Tombstone to Bisbee in 
1931, the colourful epic of the town was ended. With a popula- 
tion of about 1,000 in the second half of the 20th century, the town 
was of interest for its preserved and restored historic sites and 
monuments, such as Boot Hill Cemetery, the Bird Cage Theatre, 
the Epitaph Office, and the original city hall. An annual festival 
is held in the town in October. 

See D. Martin, Tombstone’s Epitaph (1951); F. Waters, Earp 
Brothers of Tombstone (1960). (R. C. E.) 

TOMLINE, SIR GEORGE PRETYMAN (1750-1827), 
English prelate, bishop of Winchester, tutor and secretary to Wil- 
liam Pitt the Younger, was born at Bury St. Edmund’s, Suffolk, 
on Oct. 9, 1750, the son of George Pretyman. He took the name 
Tomline in 1803 in accordance with the terms of the will of a 
slight acquaintance, Marmaduke Tomline, of which he was. the 
beneficiary. Educated at Pembroke Hall, Cambridge, he was made 
fellow and tutor of the college in 1773. When Pitt went up to 
Pembroke in 1774, Pretyman was appointed his tutor and thus be- 
gan a lifelong friendship between the two men. Pretyman re- 
mained at Cambridge until 1782, serving as moderator of the uni- 
versity in 1781. He received the sinecure rectory of Corwen, 
Merioneth, in 1782. 

When Pitt became prime minister in December 1783, Pretyman 
became his secretary, a position he held until 1787. Concurrently 
he was for a short time (1785) rector of Sudbourne with Orford, 
Suffolk. In 1787, probably through the influence of Pitt, he was 
appointed dean of St. Paul’s and bishop of Lincoln, and in 1820 
he became bishop of Winchester where he remained until his death. 
In 1805 Pitt failed to persuade George III to appoint Tomline 
archbishop of Canterbury. Tomline established his claim to a 
Nova Scotia baronetcy in 1823. He died at Wimborne, Dorset, 
on Nov. 14, 1827. 

Tomline was much consulted by Pitt and had, perhaps, more in- 
fluence on him than any other of his friends and advisers. It was 
largely through Tomline’s advice that Pitt finally withdrew his 
support from Henry Addington’s ministry of 1801-04. He was 
with Pitt only a few hours before his death and was made his 
literary executor. Tomline’s most important books were Elements 
of Christian Theology, two volumes (1799), A Refutation of 
Calvinism (1811), and Memoirs of the Life of . .. William Pitt, 
two volumes (1821). = 

TOMONAGA, SHIN’ICHIRO (1906-  ), Japanese 
physicist, won the 1965 Nobel Prize for Physics (with J. S. 
Schwinger and R. P. Feynman; gq.v.) for his achievements in 
quantum electrodynamics. Tomonaga made independent contri- 
butions that helped overcome earlier difficulties that had effectively 
prevented calculation of mass and charge changes that occur when 
elementary particles interact (see PARTICLES, ELEMENTARY: Re- 
normalization; Dispersion Theory). He was born in Kyoto on 
March 31, 1906. He earned an Sc.D. in atomic physics from 
Kyoto University (1929), and took additional studies under W. K. 
Heisenberg in Germany. In 1941 he became professor of physics 
at Bunrika University (remaining with that institution when it be- 
came Tokyo Kyõiku University). The most important of Tomo- 
naga’s works in English translation is Quantum Mechanics ay ). 

(C. CE. 


TOMPION—TONALITE 


TOMPION, THOMAS (1639?-1713), English clockmaker, 
known as the “father of English watchmaking,” was baptized at 
Northill, Bedfordshire, on July 25, 1639. It is thought that he 
first worked as a blacksmith and that in 1664 he was apprenticed 
to a London clockmaker. In 1671 he was admitted to the Clock- 
makers’ Company, of which he became master in 1704. In 1676 he 
was chosen clockmaker for the newly established royal observa- 
tory. He was responsible for a number of improvements in the 
construction of watches, notably for his collaboration in the inven- 
tion of the cylinder escapement with horizontal wheel, which first 
made possible the construction of flat watches. He also made, with 
the aid of its inventor, Robert Hooke, one of the first English 
watches with a balance spring. Many of his clocks still exist, in- 
cluding several constructed to run for a year without being re- 
wound, There is a barometer which Tompion made for William 
III at Hampton Court, and other examples at Windsor Castle and 
Buckingham Palace. Tompion died in London on Nov. 20, 1713. 

See R. W. Symonds, Thomas Tompion (1951). 

TOMPKINS, DANIEL D. (1774-1825), U.S. vice-president, 
was born at Scarsdale, Westchester County, N.Y., on June 21, 
1774. He graduated from Columbia College in 1795 and was 
admitted to the bar in 1797, He had no middle name but adopted 
the initial “D” to distinguish himself from another Daniel Tomp- 
kins. 

In 1803 he was a member of the New York State Assembly, 
and in 1804 he was elected to the 
national House of Representa- 
tives, but resigned to become a 
justice of the state supreme 
court, a post he held until 1807. 
He was governor of New York 
from 1807 to 1817; from 1817 
to 1825, during both terms of 
Pres. James Monroe, he was vice- 
president of the United States. 
In March 1812, under the author- 
ity of the New York constitution 
of 1777, he prorogued the legisla- 
ture—the only instance of the 
exercise of this power in the his- 
tory of the state. 

During the War of 1812 Tomp- 
kins was active in equipping and 
arming the New York militia. 
For this purpose he borrowed 
much money on his personal se- 
curity, and sometimes neglected 
to secure proper vouchers. Later the state comptroller announced 
a shortage of $120,000 in the military accounts, “but Tompkins 
claimed that the state owed him $130,000, Later investigations 
disclosed that the state actually owed him more than $90,000. 
During his years as vice-president he was greatly troubled by 
the charges brought against him and was absent from duty much 
of the time. He died on Staten Island, N.Y., on June 11, 1825. 

_ TOMPKINS, SALLY LOUISA (1833-1916), U.S. human- 
itarian who, during the Civil War, became the only woman to hold 
4 commission in the Confederate Army, was born in Mathews 
County, Va., on Nov. 9, 1833. Before the war she used her rather 
Considerable fortune to assist worthy causes. In 1861, after the 
first Battle of Bull Run, Jefferson Davis asked that private homes 
be converted into hospitals. Miss Tompkins was able to obtain 
Judge John Robertson’s Richmond home for the purpose, and with 
er own funds equipped and maintained it as a hospital until 1865. 
Soon after Bull Run, Davis ordered that all nonmilitary hospitals 
e discontinued, Miss Tompkins was loath to abandon her project 
and Davis wished to retain her as head of the hospital. To cir- 
Cumvent his own order Davis commissioned her a cavalry captain 
(Sept. 9, 1861), a rank she retained until her death, although she 
Would not accept pay. During the nearly four years her hospital 
existed, Miss Tompkins, known as “Captain Sally,” cared for 1,333 
Patients, of whom only 73 died. Miss Tompkins died in Richmond 
on July 25, 1916, and was buried with military honours. 
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TOMSK, an oblast of the Russian Soviet Federated Socialist 
Republic, U.S.S.R., was formed in 1944 from Novosibirskaya 
(Novosibirsk) Oblast’. It lies in the basin of the middle Ob’, 
which bisects it, occupying the southeastern part of the vast West 
Siberian Lowland. Area 122,355 sq.mi. (316,900 sq.km.). Pop. 
(1959) 746,802. The relief is flat and monotonous, rising only 
slightly in the neighbourhood of the administrative centre, Tomsk. 
The climate is strongly continental, with a January average tem- 
perature of —19° C:(—3° F) anda July average of 18° C (64° F). 
Almost the whole area is in the taiga, or coniferous forest region, 
dominated by pine, fir, stone pine, larch, and birch. There are 
extensive swamp areas, occupying the level watersheds. 

The severe climate and the swamps greatly hinder agriculture, 
which takes up only 7% of the total area and which is largely 
concentrated in the southeast. Rye, oats, and potatoes are the 
chief crops. Some wheat and maize (corn) are also grown, while 
flax has increased in importance. Over most of the oblast timber 
working is the chief occupation, and this is well developed, helped 
by the rivers which provide easy rafting routes. Fur trapping 
and fishing are important in the forested north. Of the 360,000 
urban dwellers, over two-thirds live in Tomsk, where all significant 
industry is concentrated. The other two towns and nine urban 
districts are small. Lignite and iron ore have been discovered in 
the oblast, but are not yet exploited. (R. A. F.) 

TOMSK, a town and administrative centre of Tomskaya 
(Tomsk) Oblast’ in the Russian Soviet Federated Socialist Re- 
public, U.S.S.R., stands on the right bank of the Tom’ River, 
about 35 mi. (56 km.) above its:confluence with the Ob’. Pop. 
(1959) 248,823. A fort was founded there in 1604 to protect the 
river crossing, and the town developed as a regional administrative 
centre. Its function as a focus for a wide area of Siberia has now 
largely been usurped by Novosibirsk (g.v.) on the Ob’, where it is 
crossed by the Trans-Siberian Railway. Although the railway 
passes south of Tomsk, there is a connecting branch line from 
Tayga, which continues northeast of Tomsk to Asino. The town 
is a major engineering centre, producing motors and other elec- 
trical equipment. Matches, pencils, paints and dyes, rubber tires, 
and rubber footwear are also made. Tomsk is the site of the first 
Siberian university (founded 1888) and several higher educational 
institutes, including a technological institute (1900) and institutes 
of pedagogy, medicine, transport, and constructional engineering. 

(R. A. F.) 

TONALITE, in petrology, a name originally applied by Ger- 
man mineralogist Gerhard vom Rath (1830-88) to a rock con- 
sisting largely of quartz, andesine, biotite, and hornblende, with 
a little interstitial orthoclase. The name is from Mt. Tonale, in 
the Italian Tirol. In the type area the rock is apparently streaky 
and inhomogeneous, with clots and patches of intergrown green 
hornblende and brown biotite. The plagioclase feldspar is con- 
spicuously zoned, the cores being sometimes spongy and irregular 
in outline, and usually more calcic than the mantles or rims. 
Pyroxene is sometimes present in the centres of hornblende crys- 
tals. Apatite, sphene, and magnetite are abundant. As originally 
described, tonalites are ordinarily far richer in dark silicates and 
often far poorer in quartz than granite. The type is of world- 
wide occurrence, excellent examples being known from Norway, 
the southwest upland, and Grampian Highlands of Scotland, the 
British Columbia and southern California batholiths, and numerous 
other localities. 

Originally defined without satisfactory quantitative limits, the 
name tonalite has been so differently used in different classifica- 
tions as to obscure any meaning it may originally have possessed. 
In various rock classifications it appears as a synonym for quartz 
diorite, granodiorite, and plagioclase granite (see DIoRITE; GRAN- 
Ire). Despite its popularity among taxonomists it has never at- 
tained wide usage in petrography; of 53 rocks listed as tonalites 
by the author of one well-known classification, for instance, only 
three are actually called tonalite in the original descriptions. 

Probably the term is best reserved for rocks richer in dark 
silicates and poorer in quartz than granite, and in which orthoclase 
is low or lacking. This is suitably close to the original definition. 
Rocks satisfying it rarely form independent masses of batholithic 
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dimensions. They sometimes occur in separate small plutons, but 
more commonly they are marginal facies of gabbro, or norite, or 
members of an intrusive cycle of gabbroic parentage. (F. Cs.) 

TONBRIDGE, a market town and urban district in the Ton- 
bridge parliamentary division of Kent, Eng., 14 mi. (22.5 km.) SW 
of Maidstone by road. Pop. (1961) 22,146. Tonbridge stands 
at the navigable head of the Medway. Its castle (now town prop- 
erty) was built by Richard de Clare in the 11th century to guard 
the bridge over the river there. Tonbridge School was founded 
in 1553 by Sir Andrew Judd and was rebuilt in 1865. The town 
is an educational, residential and agricultural centre and a railway 
junction; its industries include printing, sawmills and the making 
of cricket balls, bricks and plastic goods. 

TONDER, an amt (county) of southwestern Jutland, Den- 
mark, Area 537 sq.mi. (1,391 sq.km.) ; pop. (1960) 42,457. The 
chief town is Tønder (pop. 7,192), with its Christ Church (me- 
dieval tower), museum, and old houses and streets. The county 
is a part of the borden region of Sønderjylland (Nord Slesvig) 
which has been since early times a battleground of conflicts be- 
tween the Danes and the Germans. See SCHLESWIG; SCHLESWIG- 
HOLSTEIN; SCHLESWIG-HOLSTEIN QUESTION. (Ro. H. T.) 

TONE, THEOBALD WOLFE (1763-1798), Irish repub- 
lican and rebel, was a leader of one of the French expeditions to 
Ireland during the insurrection of 1798. He was born in Dublin 
on June 20, 1763, the son of Peter Tone, a coach maker. Edu- 
cated at Trinity College, Dublin, he went to London in 1787 to 
study law at the Middle Temple. He was called to the Irish bar 
in 1789 but soon gave up his practice, He published several 
pamphlets which pleased the Whigs, but he found wider scope in 
the Society of United Irishmen, which he helped to found in Oc- 
tober 1791, collaborating with Thomas Russell and James Napper 
Tandy. The society aimed at uniting the Roman Catholics and the 
Protestants on a joint program of parliamentary reform. Tone 
also won the approval of the Catholics when he published in 1791 
under the signature “A Northern Whig” his pamphlet An Argu- 
ment on Behalf of the Catholics of Ireland, and in July 1792 he 
became secretary of the Catholic Committee. 

Tone’s energy and his ardent admiration for the democratic doc- 
trines of the French Revolution soon galvanized the Catholic move- 
ment into a formidable agitation. He organized in December 1792 
in Dublin a Catholic convention of elected delegates which forced 
the government into passing the Catholic Relief Act of 1793. (See 
further IRELAND: History.) His connection with the Catholic 
agitation gave added impetus to the activities of the United Irish- 
men, who made equal rights for the Catholics a main objective. 
Tone’s private convictions, however, were strongly anticlerical; 
his diaries show he counted upon a general revolt against religious 
creeds in Ireland as a sequel to attaining political freedom. 

By 1794 the triumph of the Catholic convention had lost its 
impact and Tone and his friends in the United Irishmen began to 
look for armed aid from Revolutionary France to overthrow En- 
glish rule, An English clergyman, William Jackson, went to Dublin 
in April 1794 as the representative of the Committee of Public 
Safety in Paris to conduct negotiations with the United Irishmen, 
and Tone prepared a memorandum in which he declared that Ire- 
land was ripe for revolution. On April 28, 1794, Jackson was ar- 
rested for treason and the government discovered Tone’s report, 
but after making a confession Tone was allowed to remain in Ire- 
land until after Jackson’s trial and suicide (April 1795). In June 
he emigrated to the United States and in August arrived in Phila- 
delphia, Pa., where the French minister gave him letters of intro- 
duction to the Committee of Public Safety in Paris. 

Arriving in Paris in February 1796, Tone had interviews with 

Lazare Carnot and Charles Delacroix, who were greatly impressed 
by his energy and intelligence when he submitted plans for a 
French invasion of Ireland, and he prepared two memoranda on a 
proposed expedition. He claimed that the Irish people generally 
would rise in revolt if supported by a substantial force from France. 
The Directory appointed Gen. Lazare Hoche, one of the most 
brilliant young generals of France, to command the expedition and 
Tone was made an adjutant general in the French army. 

Tone sailed with the expedition from Brest on Dec. 15, 1796, 
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with 43 ships and nearly 14,000 men. The ships were badly. han- 
dled and after reaching the coast of west Cork and Kerry they were 
dispersed by a storm. Tone returned to France in Jan. 1797, 
When an expedition from Holland, with similar objectives, had 
been abandoned in Sept. 1797, Tone went to Paris in October to 
find that Napoleon Bonaparte, the principal military leader since 
the death (Sept. 19) of Hoche, took little interest in the proposals 
for a naval and military expedition to Ireland. 

When the insurrection in Ireland broke out in May 1798 Tone 
could only obtain enough forces to arrange for small raids on dif- 
ferent parts of the Irish coast. In September he accompanied the 
expedition of about 3,000 men under Adm. J. B. F. Bompard, which 
entered Lough Swilly, County Donegal, and which was captured 
there. Made prisoner on Oct. 12 on board the “Hoche,” he was 
taken to Dublin and at his trial on Noy. 10 he made a defiant 
speech proclaiming his undying hostility to England and his desire 
‘än fair and open war to procure the separation of the two coun- 
tries.” As a military officer he demanded execution by a firing 
squad, but was sentenced to be hanged on Noy. 12. Early in the 
morning of that day he cut his throat with a penknife and died 
on Nov. 19, 1798. His grave at Bodenstown churchyard, County 
Kildare, has been for many years a place of republican pilgrimage. 

Brsviocrapny.—The Autobiography of Theobald Wolfe Tone, 1763- 
1798, ed. by R. B. O’Brien, 2 vol. (1893); R. Hayes, Ireland and 
Irishmen in the French Revolution (1932); F. MacDermot, Theobald 
Wolfe Tone (1939). (D. G.) 

TONE POEM (Symruonic Porm): see Procram Music, 

TONGA ISLANDS, a British-protected Polynesian kingdom 
in the South Pacific Ocean, comprises an archipelago of more than 
150 islands lying east of Fiji and south of Samoa. Area 270 sq.mi. 
(700 sq.km.), The capital is Nukualofa on Tongatapu Island. 

Physical Features.—tThe islands lie in two parallel lines from 
north to south, those to the west being of volcanic origin and those 
to the east of coral limestone formation. They are divided into 
three groups: Vavau in the north, Haapai in the centre, and 
Tongatapu in the south, with a few isolated islands, of which 
Niuafoo and Niuatoputapu, to the north of Vavau, are the most 
important. The climate is subtropical and pleasant, with tempera- 
tures varying between 23° C (74° F) in the south and 2750, 
(80° F) in the north and a mean daily range throughout the group 
of 6° to 7° C (10° to 12° F). It is hottest from January to March 
and coolest from July to September. The mean annual rainfall 
varies from 67 in. (1,702 mm.) in Tongatapu to 86 in. (2,184 
mm.) in Vavau. Hurricanes may occur between November and 
March, particularly in the northern islands. Vegetation is lux- 
uriant, and now includes the chief cultivated tropical plants. 

The People.—The Tongans are Polynesians. In physical type 
and language they are more closely allied to Samoans than to the 
other Polynesians, and in the period immediately preceding the 
arrival of the Europeans their contacts were almost entirely with 
Samoa and Fiji. They live in a society which, while still based 
on traditional patterns, has incorporated many elements of West- 
ern civilization. Particular importance is paid to the rights and 
obligations dependent on kinship and on rank. 

History.—From at least the 10th century A.D. Tonga was ruled 
by a line of sacred kings, the Twi Tonga. About 1470 the then 
Twi Tonga transferred his temporal power to his brother under 
the title of Tu'i Ha’a Takalaua. A similar transfer of power about 
1600 resulted in the creation of a third line of kings, the Tu'i 
Kanokupolu, who eventually became the effective rulers. 

European contact began in 1616 with the discovery by the Dutch 
navigator, Jakob Lemaire, of the northernmost islands, and was 
followed by more extended visits by Abel Tasman in 1643 an 
Capt. James Cook between 1773 and 1777 to Tongatapu and 
Haapai. In 1797 an attempt to establish a Christian mission was 
frustrated by a series of civil wars, which continued until Chief 
Taufa’ahau became paramount ruler under the name of King 
George Tupou I. During his long reign (1845-93) Tonga became 
a unified and independent nation with a modern constitution, legi 
code, and administrative structure. Missionary activity, renewe 
by Methodists in 1822, abolished heathenism and led to the estab- 
lishment of an educational system. George I was succeeded by his 
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great-grandson George II, who died in 1918. He was followed by 
Queen Salote Tupou IIT who during a long reign (1918-65) not 
only endeared herself to her own subjects but also won the affec- 
tion of the British people when she visited London for the corona- 
tion of Queen Elizabeth II in 1953. She was succeeded by her 
son Prince Tungi as Taufa’ahau Tupou IV. 

Population.—The Tongan population has increased from an 
estimated 25,000 in pre-European times to 56,838 (including 277 
Europeans and 1,405 other non-Tongans) in 1956. In 1964 the 
total estimated population was 71,472. The population is pre- 
dominantly rural, the only two towns being Nukualofa, on Tonga- 
tapu, pop. (1956) 9,202, and Neiafu on Vavau Island (2,873). 

Administration and Social Conditions—The government 
consists of the sovereign, Privy Council, cabinet, and the Legisla- 
tive Assembly (comprising the members of the Privy Council, 
seven nobles elected by their peers, and seven representatives 
elected by the people). By a Treaty of Friendship and Protection 
with Great Britain, made in 1900 and revised in 1959, Tonga be- 
came a self-governing British-protected state, the United Kingdom 
possessing the right to be consulted on legislation relating to de- 
fense, banking, currency, and exchange, and being responsible for 
external relations other than the making of tariff agreements and 
the appointing of overseas commercial agents. 

The main source of revenue is from customs duties, although 
there are poll and income taxes. Medical and dental treatment, 
and education in government schools, are free, education being 
compulsory between the ages of 6 and 14. 

The Economy.—Tonga is an agricultural country, farmed by 
peasant proprietors, and without significant secondary industries. 
Every male over the age of 16 is entitled to an allotment of 8} 
ac. for cultivation, together with a building site in his village. 
Copra is the main export crop, followed by bananas. -The unit of 
currency is the Tongan pound (£ Tongan = 16s. sterling = $2.24), 
There is a savings bank but there are no commercial banks. Nu- 
kualofa has a broadcasting station. 

Bisyiocraruy.—A, H, Wood, A History and Geography of Tonga, 
tev, ed. (1963) ; E. W. Gifford, Tongan Society (1929) ; Sir Harry Luke, 
Queen Salote and Her Kingdom (1954). See also the Colonial Office 
Biennial Report on Tonga; and the Pacific Islands EREM s 

E. Ma. 

TONGKING (French Tonkin), the historic province of In- 
dochina, now forming the largest part of North Vietnam (Demo- 
cratic Republic of Vietnam) and containing a population of more 
than 12,000,000. It lies north of the Song Ma (river), Ninh Binh 
being its southernmost major town, and extends northward to the 
South China border. It became a French protectorate in 1883 
after years of dispute between the French and Chinese govern- 
ments regarding its suzerainty which had alternated for centuries 
between Annam and imperial China. Centring on the Red River 
delta, the most densely peopled and intensively cultivated region 
of Indochina, Tongking has a long history of struggles between 
feudal rivals, of disasters from erratic river floods, and of popu- 
lation pressure. Strongly influenced by the Chinese historically, 
Tongking was the chief focus of anti-French fighting after World 
War II. See also INDOCHINA; VIETNAM. (E. H. G. D.) 

TONGUE, a movable, muscular organ, found in most verte- 
brates, located on the floor of the mouth (q.v.).. The tongue in 
man is a very mobile structure and is an important accessory or- 
gan in such motor functions as speech (see PHONETICS) and chew- 
ing and swallowing (see DIGESTION). In a mammal, such as the 
whale, that does not chew its food, the tongue is greatly reduced 
in size, The mobility of the tongue aids mammals in creating a 
Negative pressure within the oral cavity, enabling them to suckle. 
In the horse this negative pressure is great enough to lift a column 
of water three feet, so that the animal can easily drink from a 
stream without raising its head to swallow. 

The mucous membrane which covers the tongue is likewise con- 
cerned with seizing, holding, and grinding food and with the re- 
ception of liquids. Its relief varies greatly, In man it is not so 
highly differentiated as in other mammals because he has learned 
to use artificial means in procuring and preparing his food. The 
mucous membrane is especially important as a peripheral sense 
Organ. It contains groups of specialized epithelial cells, known 
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as taste buds, which are the special sense organs of taste, and many 
nerve fibres which carry stimuli from the oral cavity to the central 
nervous system. The tongue informs individuals of changes which 
occur within the oral cavity and at times aids in locating particles 
of food lodged between the teeth. The central nervous system is 
kept informed by this membrane as to the consistency and state 
of salivation of the food. Furthermore, the tongue’s glands pro- 
duce some of the saliva necessary for swallowing (deglutition), 
The general appearance of the mucous membrane has interested 
physicians for centuries, and the custom of having the patient pro- 
trude his tongue during an examination is not without meaning 
since certain changes in its appearance reflect disturbances in other 
organs and systems. A paralysis of one-half of the tongue would 
also show on examination, for the tongue would deviate toward 
the affected side when protruded. 

The mammalian tongue consists of a mass of interwoven, stri- 
ated muscles covered with mucous membrane and interspaced with 
some glands and a variable amount of fat. By its extrinsic 
muscles, the tongue is attached to the mandible, the hyoid bone, 
the skull, the soft palate, and the pharynx. It is bound to the floor 
of the mouth and to the epiglottis by reflections of its mucous 
membrane. 

The tongue presents on its upper surface (see fig. 1) a median 
sulcus (groove), which traced posteriorly ends in a small pit, the 
foramen caecum, which is the point of origin of the thyroid gland 
and forms the apex of a V-shaped groove, the sulcus terminalis. 
The median sulcus and the terminal sulcus form an arrow, the tip 
of which is directed toward the oral pharynx. The terminal sulcus 
indicates the division of the tongue into two parts. The larger 
anterior part, or body, belongs to the floor of the mouth, while 
the smaller posterior part, or root, forms the anterior wall of the 
oral pharynx. 

The upper surface of the body is called the dorsum. It is sep- 
arated from the inferior surface by the lateral margins, which meet 
anteriorly at the apex (tip). The dorsum has a rough appearance 
because of numerous small projections, the lingual papillae, which 
are of five kinds (see fig. 2). Filiform papillae are slender, thread- 
like, cornified epithelial projections arranged in V-shaped rows, 
parallel with the terminal sulcus; the largest and longest of these 
papillae are called conical papillae. They are numerous over the 
whole of the dorsum and contain an axial core of vascular fibrous 
tissue. Fungiform papillae are similar in structure but less numer- 
ous than the last and are easily distinguished by their larger size 
and reddish colour. Taste buds occur on most of the fungiform 
papillae. Circumyallate papillae, usually 7 to 11-in number, are 
found immediately in front of, and parallel to, the sulcus ter- 
minalis. Each papilla consists of a flat central mound surrounded 
by a moatlike furrow, On the sides of the moat are taste buds, 
and into the bottom of the moat open the ducts of the serous 
glands of Ebner. 
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FIG. 1.— TONGUE VIEWED FROM ABOVE 
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FIG, 2.—SCHEMATIC STEREOGRAM OF SECTION OF THE TONGUE 


Foliate papillae, rudimentary in man, are represented by a few 
(three to eight) vertical folds on the lateral margin of the dorsum 
at its hinder part (see fig. 1). Taste buds occur on the opposite 
sides of these papillae. 

The undersurface of the body is covered in its free portion by 
a thin, smooth mucous membrane. It presents a prominent median 
fold, the fraenulum, which connects the tongue with the mandible 
and the floor of the mouth; on each side of this structure is an 
irregular, fringed fold, the plica fimbriata, extending from near 
the apex, backward approximately parallel with the lateral margin 
of the tongue. Between the fraenulum and the plicae fimbriatae, 
the lingual vein on each side is seen through the mucosa. 

The root of the tongue differs fundamentally from the body. 
Topographically, the root belongs to the oral pharynx, and devel- 
opmentally its mucous membrane arises primarily from the second 
branchial arches but receives additions from the third and fourth 
as well, while that of the body develops from the first and (per- 
haps) second branchial arches. Ultimately, the sensory portions 
of the trigeminal and facial cranial nerves (the nerves of the first 
and second branchial arches) innervate the epithelium of the body 
of the tongue, while the glossopharyngeal and vagus nerves (the 
nerves of the third and fourth arches) supply chiefly the root of 
the tongue. 

In appearance the mucous membrane of the root is warty be- 
cause of the underlying nodules of lymphoid tissue, the lingual fol- 
licles, which collectively are designated as the lingual tonsil. The 
mucosa is not firmly adherent to the underlying structures, and a 
loose fold of mucous membrane, the median glossoepiglottic fold, 
passes from the root to the epiglottis and separates the valleculae, 
or little valleys, where foreign bodies often become lodged. The 
lateral boundaries of the valleculae are two folds of mucous mem- 
brane, the lateral glossoepiglottic folds. 

The substance of the tongue is composed chiefly of interlacing 
striated muscle fibres arranged symmetrically on each side of a 
median fibrous septum. They are derived from cervical myo- 
tomes and innervated by the hypoglossal nerve. The muscles 
which lie entirely within the tongue are the intrinsic muscles, four 
on each side—the superior and inferior longitudinal, the vertical 
and transverse muscles. On contracting they change the length, 
width, and breadth of the tongue and protrude it. Moreover, when 
contracted on one side only, they effect a contralateral deviation 
of the tongue’s tip. A special branch of the hypoglossal nerve, 
known as the end branch, innervates the intrinsic muscles. Other 
muscles, the hyoglossus, chondroglossus, styloglossus and genio- 
glossus, come from skeletal parts and insert into the substance of 
the tongue. They are the extrinsic muscles, and there are four on 
each side. With the exception of the genioglossus muscle, they 
are retractors of the tongue. The genioglossus muscle can pro- 
trude the tongue a small amount, but its main function is to build 
a fulcrum around which the intrinsic muscles function. The 
arteries of the tongue are derived mainly from the lingual branches 
of the external carotid arteries (see ARTERIES). The lingual veins 
return the blood from the tongue to the internal jugular veins 
(see VEINS). 
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Comparative Anatomy.—The tongue in fishes is rudimentary 
and practically immobile since it is composed mostly of thickened 
epithelium. In some fishes teeth are developed on the tongue. In 
the tailed forms of the amphibians the tongue resembles that of 
the fishes, but in frogs, toads, and other tailless amphibians it con- 
tains muscles and is quite movable. In reptiles the tongue is gen- 
erally very movable, though this is not true in crocodiles, alligators, 
and turtles. Many variations of tongue form are encountered in 
reptiles, and the forked tongues of snakes are familiar. In birds, 
the tongue posseses no intrinsic muscles, and its mobility varies, 
When it is very protrusible, as in the woodpecker, the movement 
is due to the hyoid bone’s moving forward. 

In mammals (other than whales) the tongue is movable and 
protrusible. In the lemurs an undertongue is found, which prob- 
ably is represented by the plica fimbriata under the human tongue, 

See also TONGUE, DISEASES OF. 

BIBLIOGRAPHY —L. Arey, Developmental Anatomy, 6th ed. (1954); 
Sir Henry Morris, Human Anatomy, 11th ed., eds by J. P. Schaeffer 
(1953); R. Weidersheim, Comparative Anatomy, tr. by W, N. Parker 
(1907) ; P. P. Grassé, Traité de Zoologie, Anatomie, Systématique, Biol- 
ogie (1950). (G. A, Br.) 

TONGUE, DISEASES OF. Diseases arising primarily in 
the tongue are, in order of their severity: cancer, leukoplakia, 
syphilis, and actinomycosis. The tongue is also subject to second- 
ary manifestations of disease elsewhere in the body, and to con- 
genital maladies. 

Cancer of the tongue typically begins as a firmly walled-in ulcer. 
Cancer, however, is so variable in appearance that inspection and 
observation alone do not permit a responsible distinction between 
serious and harmless states. Presence or absence of pain bears no 
relationship to the nature of a lesion of the tongue. Cancer of the 
tongue must be suspected whenever a lesion develops gradually 
and persists. Any such lesion requires medical investigation; 
microscopic examination of a small piece of tissue is the quickest 
and most reliable means for early detection or safe exclusion of 
cancer. In its early stage, cancer of the tongue can safely be 
removed by surgical treatment, possibly combined with radiation. 
The incidence of tongue cancer is about twice as great in men 
(smokers and nonsmokers alike) as in women. 

Leukoplakia consists in a thickening of the mucous membrane 
that covers the tongue and it appears as a sharply outlined uni- 
formly whitish patch. Although it may be produced by any num- 


- ber of irritants (tobacco, faulty teeth, ill-fitting dentures), syphilis 


should be suspected as the cause and cancer anticipated as its 
possible outcome. It therefore requires treatment even if it should 
remain painless or fail to spread. Syphilitic leukoplakia often 
involves the entire surface of the tongue. Leukoplakia is also 
observed without any of the above-named causes. 

Syphilis of the tongue appears either as a primary lesion (chan- 
cre) or as a tumour (gumma) associated with the tertiary stage; 
the latter can be extensive and greatly impair the function of the 
tongue. Treatment is antisyphilitic or, if necessary, surgical. 

Actinomycosis, also called lumpy jaw, is a fungus infection 
which may cause hard, flat lesions that subsequently become soft 
and produce a characteristic discharge. Treatment with anti- 
biotics is usually successful. 

The tongue as part of the digestive system often reflects gas- 
trointestinal disturbances through changes in colour, evenness of 
surface, or degree of moisture. The well-known coating, however, 
provides no diagnostic clues since it also depends on diet habits 
and factors like breathing through the mouth or smoking. One of 
the earliest symptoms of systematic diseases may concern the 
tongue; e.g., the fiery redness of pellagra, or the smoothness and 
burning in pernicious anemia. The appearance of the tongue 1 
usually affected during fever. Various infections of the mout 
often involve the tongue, which may become predominantly pain- 
ful because of the muscular efforts required for speaking, chewing, 
and swallowing. 

The tongue may be abnormally small or large congenitally; 
largeness may result from a tumour spread diffusely through the 
substance of the tongue (lymphangioma) or from acromegaly: 
The tongue may deviate from its normal position; the tip of the 
outstretched tongue may point asymmetrically to either i e 
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instead of remaining in the midline. This deviation is found most 
often in persons who have suffered a stroke (apoplexy) but occurs 
occasionally in healthy persons as a result of uneven development 
or nerve supply of the musculature of the tongue. 

The normal tongue has an evenly coloured finely granular sur- 
face. Two variations of this normal appearance may cause need- 
less alarm: (1) the evenness of colour is disturbed by irregular 
grayish markings best described by the designation “geographic 
tongue”; (2) the surface shows deep irregular indentations and 
furrows (scrotal or beef tongue). The tongue can be the distress- 
ing site of allergic reactions; in some persons who are sensitive 
to certain drugs, the tongue can react with pain or burning or 
changes of appearance. 

BrByrocRAPHY.—Eduard Kaufmann, Pathology for Students and 
Practitioners (1929) ; John H. Stokes, Herman Beerman, and Norman 
R. Ingraham, Modern Clinical Syphilology (1944); E. T. Bell, Text- 
book of Pathology, 8th ed. (1956); Louis I. Grossman, Handbook of 
Dental Practice (1948); John B. Erich in R. Cecil and R. F. Loeb 
(eds.), Textbook of Medicine, 8th ed. (1951). (M. Hx.) 

TONGUE RIVER, in the northwestern U.S., rises in the pre- 
cipitous eastern slopes of the Bighorn Mountains near Sheridan, 
Wyo. From elevations of 8,000-10,000 ft. (2,400-3,000 m.), it 
drops to an area of low, rugged mountains and badlands and flows 
northward about 246 mi. (396 km.) to its junction with the Yellow- 
stone River at Miles City, Mont. Below the mountains, the stream 
occupies a long, narrow valley confined by high bluffs and terraces. 
Tongue River reservoir, in Montana near the Wyoming border, 
furnishes irrigation water for downstream areas. 

Custer National Forest, lying east of the river near Ashland, 
Mont., occupies the centre of the drainage basin, 71% of which 
isin Montana. West of Ashland and extending out of the basin 
is the Tongue River Indian Reservation, home of the northern 
Cheyenne. (G. V. Sx.) 

TONGUES, GIFT OF (Grossorara; Gr. glossa, “tongue,” 
lalia, “talking”), utterances approximating words and speech, usu- 
ally associated with intense religious excitement. The speaker is 
considered to be possessed by a supernatural spirit, in conversa- 
tion with divine beings or the channel of a divine proclamation. 
The speaker’s statement is presumed to contain a message despite 
the unintelligibility of the sounds. Only infrequently do these 
“words” have any meaning in themselves, hence it becomes neces- 
sary to have the message translated into the vernacular of the 
audience either by the speaker or by persons believed to possess 
a similar gift, “the interpretation of tongues.” 

Tonguespeaking manifested itself early in the Christian experi- 
ence. At Pentecost (Acts ii) the gift appeared as a sign of the 
indwelling of the Holy Spirit which marked the character of the 
earliest Christians. On this occasion it probably was an unpremedi- 
tated, unprecedented manifestation of “genuine” glossolalia, in- 
coherent except for ejaculatory words and phrases recognized by 
the crowds. The apostle Paul referred to it as a spiritual gift 
(charisma ; I Cor. xii-xiv) and claimed that he possessed excep- 
tional ability in that gift (I Cor. xiv, 18). The account in Acts 
(iv, 31; viii, 14-17; x, 44-48; xi, 15-17; xix, 1-7) indicates that 
in the beginning of the Christian Church the phenomenon re- 
appeared wherever conversion and commitment to Christianity oc- 
curred. In time the church began to expect and very nearly de- 
mand its manifestation to verify the possession of the Holy Spirit; 
the gift was well on its way toward becoming a sacrament. Thus 
Paul (I Cor. xiv, 26) shows that tonguespeaking early entered the 
Christian service of worship at times other than conversion and 
baptism. The longer ending of Mark (xvi, 17) also has a later 
reference to the phenomenon. 

Although the gift of tongues took on new importance in the early 

hristian period, a similar phenomenon has manifested itself in 
o historical circumstances. In the Old Testament there are 
i ee to ecstatic speech (cf. Num. xi, 26-30, and references 
Ki e sons of the prophets” in I and II Samuel and I and II 

Ings). In the intertestamental writings (cf. I Macc. iv, 46 and 
one 40-41) there are also references to such a gift. 
poa a Judaeo-Christian literature, references to ecstatic 
heki an oracular pronouncements can be found, for example, in 

classical writers, and in the Greek language before the Chris- 
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tian period the phrase Jalein heterais gléssais referred to glossolalia. 
The utterances of the Pythian priestess of Apollo at Delphi may 
be considered examples of it. Various observations of the phe- 
nomenon have also been made in peoples of primitive cultures. 

The history of tonguespeaking among Christians indicates a 
strong influence by the instructions of the earliest missionaries and 
by the later written records, such as Acts and I Corinthians. Paul 
urged restraint in the practice, since such a spectacular spiritual 
gift is clearly subject to abuse. Not more than two or three 
glossolalists should speak at any service; then only one at a time, 
and only if an interpreter was present (I Cor. xiv, 26-30). Edifi- 
cation, as opposed to personal satisfaction, was set as the test of 
acceptable glossolalia; if the meaning could not be disclosed, he 
regarded it with suspicion, and he “would rather speak five words 
with my mind, in order to instruct others, than ten thousand words 
in a tongue” (xiv, 19). 

The greatest emphasis upon the gift in the apostolic church was 
made by the adherents of Montanism (q.v.). Montanus’ excom- 
munication about A.D. 175 and the later decline of the sect un- 
doubtedly contributed to a climate of opinion unfavourable to 
tonguespeaking. During later church history, glossolalia occurred 
among the mendicant friars of the 13th century, the little prophets 
of Cévennes, the Camisards, the Jansenists and the Irvingites. 
Tradition has it that the gift of tongues was found also among 
the early Quakers and Shakers, as well as among the converts 
of John Wesley and George Whitefield; and St. Francis Xavier 
and St. Vincent Ferrer are said to have possessed it. In modern 
times glossolalia has been found chiefly among Holiness and Pen- 
tecostal groups, though in the 1960s there was an upsurge of the 
practice among the more orthodox branches of Protestantism, 
(See also PENTECOSTAL CHURCHES.) 

Accepting the gift of tongues as an event involving divine inter- 
vention, the following religious interpretations have been sug- 
gested: (1) inspired organs of speech; (2) miraculous hearing; 
(3) archaic poetic utterance; (4) a revival of prophesying; (5) 
permanent linguistic ability; (6) temporary linguistic endowment; 
(7) the awareness of deity; and (8) speaking in a celestial lan- 
guage. Psychological explanations of glossolalia as a natural mani- 
festation have tended to classify it as: (1) a partially aborted form 
of epilepsy; (2) a charlatan’s technique; (3) a neurotic or psy- 
chotic symptom; or (4), most commonly, a hypnotic phenomenon 
resulting from religious excitement. Present-day tonguespeakers 
recognize at least some forms of the gift as natural, calling it the 
second blessing when they believe it to result from inspiration. 

BrsriocrarHy.—Walter Bauer, A Greek-English Lexicon of the New 
Testament, ed. by W. F. Arndt and F. W. Gingrich (1957) ; M. Barnett, 
The Living Flame (1953); C. Brumback, “What Meaneth This?” 
(1947); G. B. Cutten, Speaking With Tongues (1927); R. C. Dalton, 
Tongues Like as of Fire (1945); D. A. Hayes, The Gift of Tongues 
(1913); A. Mackie, The Gift of Tongues (1921); I. J. Martin II, 
Glossolalia in the Apostolic Church (1960); D. Walker, The Gift of 
Tongues (1906) ; Fuller Theological Seminary Library Bulletin, no. 11 


(July-Sept. 1951) ; M. T. Kelsey, Tongue Speaking (1964). 
(I. J. M.) 


TONIC (in music): see SCALE. 

TONK, a town of Rajasthan state, India, and the headquarters 
of the district of the same name, lies just south of the Banas 
River and about 50 mi. (80 km.) S of Jaipur. Pop. (1961) 41,413. 
The old part of the town, picturesquely situated on the slope of 
a small range of hills, is surrounded by a wall and is somewhat 
closely packed. The straggling new town, which lies to the south, 
contains various districts named after successive nawabs (nabobs). 
To the south again is the fort and on the east are the remains of 
the cantonment of Amir Khan (see below). ‘Tonk has several 
modern schools and a hospital for women. 

Tonx District has an area of 2,765 sq.mi. (7,161 sq.km.) and 
a population (1961) of 497,729. The country is flat and open, 
with an occasional ridge of bare, rocky hills. Principal rivers are 
the Banas and tributaries, the Mashi and the Sohadra. 

The former princely state of Tonk (area 2,543 sqmi. [6,586 
sq.km.]; pop. [1941] 353,687) consisted of six isolated areas in 
Rajputana and Central India. The nawab was of Afghan or 
Pathan descent. The founder of the family was the notorious 
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Pindari leader, Amir Khan, who submitted to the British in 1817. 
Tonk state acceded to Rajasthan in March 1948. (S. M. T. R.) 

TONKAWA, a nearly extinct Indian tribe and language of 
south-central Texas, usually considered as a distinct linguistic 
stock. They belonged to the Plains group of nomadic bison- 
hunting Indians, lived in tepees, and bore a reputation for can- 
nibalism. At one time or another the Tonkawa fought most of 
their neighbours, from the Apache to the Caddo (gq.v.). They 
received prominent mention in French, Spanish, and U.S. historical 
records during the 18th and 19th centuries. Satellite groups in- 
cluded the Ervipiame, Mayeye, and Yojuane. The original popu- 
lation of perhaps 1,500 at the time of their first contact (1691) 
with Europeans decreased as a result of warfare and disease; by 
the 1960s the Tonkawa reservation in Oklahoma was reported to 
have a total population of about 55. See also PLAINS INDIANS. 

See F. W. Hodge (ed.), Handbook of American Indians North of 
Mexico (1959). 

TONNAGE AND POUNDAGE, the name of two subsidies 
on exports and imports which from medieval times were granted 
to the English crown by Parliament. When levied by Charles I 
without Parliament’s consent, they became an important issue in 
the conflict between crown and Parliament. Tonnage was a sub- 
sidy on each tun (cask) of wine imported, levied first at 2s. and 
later at 3s. a tun; poundage was a subsidy on general merchandise, 
both exported and imported, and took the form of an ad valorem 
tax, levied at 6d., 8d., or 1s. in the £. The two subsidies were 
normally granted as one, They were first levied by the crown in 
agreements with merchants (poundage in 1347 and tonnage in 
1350) and were first granted by a full Parliament in 1373 for a 
limited period. Originally they were raised for the protection 
of trade at sea. They were granted for life to all kings from 
Henry VI to James I, although only Richard II and his suc- 
cessors received the grant in their first regnal year. 

The Parliament of 1625 voted the subsidies to Charles I for 
one year only, and when the king later collected them without its 
consent, the Commons passed two resolutions in 1629 forbidding 
their collection and payment. In 1641, when the Long Parliament 
granted them for two months, it declared their levying to be 
illegal without consent of Parliament. At the Restoration of 
Charles II in 1660 they were granted to the crown for life, and by 
acts under Anne and George I were made perpetual and mort- 
gaged for the public debt. They were finally abolished in 1787. 

See N. S. B. Gras, The Early English Customs System (1918). 

TONSILLITIS is an inflammation of the tonsils; it may be 
acute or chronic, Uncommonly, swelling of a tonsil may be in- 
dicative of cancer. 

Acute Tonsillitis.—This is an acute infection of the tonsils and 
throat caused by invasion of the mucous membrane by micro- 
organisms, usually hemolytic streptococci. Because the tonsils 
contain deep folds of mucous membrane, the inflammation is 
greatest in these structures. On examination, the throat appears 
red, and the tonsils are swollen and often covered with small white 
patches. 

The symptoms of acute tonsillitis are sore throat with diffi- 
culty in swallowing, fever, malaise, and frequently enlarged lymph 
glands on both sides of the neck. The infection is self-limited 
and lasts about five days. The treatment includes bed rest until 
the fever has subsided, isolation to protect others from the in- 
fection, and warm throat irrigations or gargles with a mild anti- 
septic solution. Antibiotics (penicillin) or sulfonamides or both 
are prescribed in severe infections to prevent complications. 
Throat cultures and investigations of the white blood count aid 
in determining the treatment. 

Scarlet fever, diphtheria (gq.v.), and trench mouth (see PERIO- 
DONTAL DISEASES) may also produce acute tonsillitis. In diph- 
theria, the tonsils are covered with a thick whitish adherent 
membrane, in trench mouth with a grayish membrane that wipes 
off readily. 

The complications of acute tonsillitis are proportional to the 
severity of the infection. The infection may extend upward into 
the nose, sinuses, and ears or downward into the larynx, trachea, 
and bronchi. Locally, virulent bacteria may spread from the 
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infected tonsil to the adjoining tissues, resulting in a peritonsillar 
abscess (quinsy). More serious are two distant complications— 
acute nephritis and acute rheumatic fever, with or without heart 
involvement. 

A peritonsillar abscess, or quinsy, may follow an acute tonsil- 
litis; it is usually confined to one side. This massive swelling 
displaces the involved tonsil toward the median line. Extreme 
pain interferes with swallowing and talking. High fever and gen- 
eral prostration accompany the infection. Early administration 
of antibiotics may obviate the necessity of surgical incision and 
drainage. 

Chronic Tonsillitis——This is a chronic inflammation of the 
tonsils caused by repeated acute infections. Enlargement of the 
tonsils is accompanied by the accumulation of purulent secretions 
in the tonsillar crypts. In children, chronic tonsillitis may be 
evidenced by frequent or persistent sore throats and large lymph 
glands in the neck. The treatment is surgical removal (tonsil- 
lectomy). 

Tumours.—Benign neoplasms of the tonsils are rare. A grad- 
ual swelling of one tonsil with or without ulceration may indicate 
cancer. Early diagnosis by biopsy must be followed by immedi- 
ate irradiation or surgery. (H. V: v: L.) 

TONSURE, a religious ceremony in which some of the hair 
is clipped from the head while a prayer is recited. It is used in 
both the Roman Catholic and Orthodox Eastern churches on occa- 
sions of solemn personal dedication to God, the occasions varying 
in the different rites. Thus, for example, in the Latin rite of the 
Catholic Church tonsure is the ceremony by which a man is ini- 
tiated into the clerical state (as distinct from the minor orders). 
In certain of the Eastern Catholic rites tonsure forms a part of 
the ceremony admitting a man to the monastic life. And in the 
Byzantine rite tonsure is one of the ceremonies following infant 
baptism. 

Clerical and monastic tonsure are found in the Eastern Church 
as early as the 4th century. By the end of the 5th monastic ton- 
sure likewise existed in the Western Church, and from the 6th 
century onward numerous references to the ceremony are found. 
Its origins as a Christian religious ceremony are obscure. Among 
the Greeks and Semites there was a religious practice, older than 
Christianity, of cutting some of the hair and offering it to a deity 
as a sign of dedication. Again, a closely cropped head was a matk 
of slavery and subjection among the Greeks and Romans, whereas 
in his first letter to the Corinthians St. Paul indicated that he 
considered long hair effeminate for a man (I Cor. 11:14). What- 
ever factors may have been responsible, tonsure as a Christian 
religious rite was fixed as early as the 9th century, and the prayer 
formulas that accompanied the ceremony at this period attest that 
tonsure was regarded as an outward manifestation of renunciation 
of purely secular values in order to dedicate oneself to the service 
of God. 

Three tonsures have been more or less in use, the Roman, the 
Greek, and the Celtic. The Roman or St. Peter’s tonsure, which 
prevailed in France, Spain, and Italy, consisted in shaving the 
whole head, leaving only a fringe of hair supposed to symbolize 
the crown of thorns. Late in the Middle Ages this tonsure was 
lessened for the clergy but retained for monks and friars. In the 
Roman Catholic Church today—where the tonsure must be worn 
by Latin rite clerics provided there is no approved local custom 
to the contrary—a small round area at the crown of the head is 
rants by the secular clergy; the tonsure of the religious is much 
larger. 

In the Greek (Eastern or St. Paul’s) tonsure the whole head 
was shaved, but as now practised in the Eastern Church this ton- 
pos is held to be adequately shown when the hair is merely shorn 
close. 

In the Celtic tonsure (tonsure of St. John, or, in contempt, of 
Simon Magus) all the hair in front of a line drawn over the top 
of the head from ear to ear was shaved. 


See P. Gobillot, “Sur la tonsure chrétienne et ses prétendues origines 
paiennes,” in Revue d'histoire ecclésiastique, vol. xxi, pp. 399-451 
(1925); F. E. Warren, in Dictionary of Christian Antiquities, vol. ii, 
p. 1989 ff. (1880). (E. A. Dr.) 
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TOOKE, JOHN HORNE (1736-1812), English radical, sup- 
porter of the movement for parliamentary reform, and philologist, 
was born in Westminster, London, on June 25, 1736, the third son 
of John Horne, a poulterer. In 1782 he assumed the additional 
surname of Tooke, his wealthy friend William Tooke apparently 
having made him his heir. John’s father supplied the household 
of Frederick, prince of Wales, and although the prince did not 
pay his bills, the tradesman made enough money to send his son 
to Westminster School, to Eton, and to St. John’s College, Cam- 
bridge. He entered the Inner Temple as a student in 1756, but, 
changing his mind, he took holy orders and became vicar of New 
Brentford, Middlesex, in 1760. While touring France in 1765 he 
met John Wilkes, became his attached friend, and helped him 
with his Middlesex election struggles in 1768, saying that in such a 
cause he would “dye his black coat red.” But in 1771 the two 
men quarreled violently, and Horne’s supporters, seceding from 
the Bill of Rights Society (formed in 1769), founded the Consti- 
tutional Society to agitate for parliamentary reform and self- 
government for the American colonists. 

Horne signed an advertisement in 1775 soliciting subscriptions 
for the relief of the relatives of the Americans “inhumanly mur- 
dered by the king’s troops” at Lexington, and in 1777 he was tried 
and found guilty of seditious libel. He was fined £200 and im- 
prisoned for one year in the King’s Bench prison, where, like other 
well-to-do political prisoners, he lived in comfort and freely enter- 
tained his friends. In 1779 he made an application to be called 
to the bar, but was unsuccessful because he was in holy orders. 
He then tried his hand at farming, but without success. Between 
1782 and 1790, as a parliamentary reformer, he opposed the 
coalition of Charles James Fox and Lord North and naturally sup- 
ported William Pitt the Younger. At the general election of 1790 
he stood for Westminster in opposition to Fox, but was defeated, 
and he was equally unsuccessful there in 1796. 

Meantime the progress of the French Revolution toward anarchy 
and violence turned the government in England against the re- 
formers, and a policy of repression was adopted. Horne Tooke 
himself was arrested in May 1794 and charged with high treason, 
but the London jury acquitted him in November. He was re- 
turned to parliament in February 1801 for Lord Camelford’s 
pocket borough of Old Sarum, Wiltshire. A protest was made by 
the marquess of Buckingham against the eligibility of a person in 
holy orders, and the Addington ministry secured the passing of an 
act (1801) which declared clergy of the Church of England and 
ministers of the Church of Scotland incapable of being elected. 
The ground of exclusion on which the act was justified was that, 
as the benefices of many clergy were in the direct gift of the 
crown or of the aristocracy, the admission of clergymen would 
impair the independence of the House of Commons. Horne Tooke 
was allowed to retain his seat until the general election in 1802. 

Horne Tooke’s curious book, The Diversions of Purley, was 
published in 1786, with a second part added in 1805. This work 
was the forerunner, in crude form, of much later philological work. 
The author was among the first to regard languages as historical 
developments instead of fixed structures. 

His last years were spent in retirement at Wimbledon, Surrey, 
and his Sunday parties at his house, attended by such celebrities 
as Jeremy Bentham, Thomas Erskine, Samuel Coleridge, and Wil- 
PE Godwin, became a legend. He died at Wimbledon on March 

, 1812, 

Many of Horne Tooke’s wittiest sayings are contained in S. T. 
Coleridge, Table Talk (1884) and S. Rogers, Recollections (1856). 

BIBLIOGRAPHY.—A, Stephens, Memoirs of John Horne Tooke, 2 vol. 
gni; J. E. T. Rogers, Historical Gleanings, 2nd series (1870) ; M. C. 

arborough, John Horne Tooke (1926). (A. AL.) 

TOOL: see Hanp Toots, History oF; MacHne Toots; and 
articles on specific tools; for the tools of prehistoric man see 

RCHAEOLOGY; FLINT AND OTHER STONE TOOLS, 

TOOL STEEL designates steels used for machine tools, hand 
tools and cutlery and, loosely, includes alloys other than of 
iron, and even ceramic combinations. Prior to 1870 these were 
exclusively high-carbon steels made by crucible or cementa- 
tion Process; since then alloy steels have been introduced for 
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cutting metals. Plain carbon steels of high quality are still pre- 
eminent for woodworking, stonecutting and cutlery. The amount 
of carbon ranges from 0.6% to 1.3%, the lower carbon content 
giving a moderate hardness but great toughness. Sledges, chisels, 
picks, rock drills, axes, woodworking tools, files, cutlery and razors 
—each item needs greater and greater hardness and more ability 
to maintain a cutting edge, with toughness progressively less im- 
portant as the carbon content increases. 

If carbon steels are worked at high rates of speed, the friction 
between chip and tool nose generates enough heat to draw the 
temper of the tool, i.e., to soften it to a lesser hardness than the 
material being cut. This is avoided by using special alloys that 
temper very slowly, retain their hardness at high heats, or are in- 
trinsically hard and thus require no heat treatment, Mushet steel 
(introduced by R. F. Mushet in 1871) is of the first category of 
low-alloy tool steels. It was a high-carbon steel containing 5% 
tungsten and 1% chromium. (See SteELs, Attoy,) High-speed 
steel (g.v.), which has the property of hardness at a red heat and 
contains much more tungsten and chromium, is widely used in ma- 
chine shops for mass production of iron and steel parts. Stellite 
(although really not a steel) is an example of a third class of hard 
tool materials. Discovered by Elwood Haynes, it is one of a 
family of intrinsically hard alloys of tungsten, chromium and co- 
balt. It enjoyed wide popularity in the 1920s and 1930s for ma- 
chining hard cast iron (semisteel) and for rough turning medium 
steels. Another material of great hardness, introduced in 1928, 
is a mixture of powdered tungsten (and tantalum) carbide with 
about 12% of metallic cobalt for binder, pressed together and 
sintered by processes of powder metallurgy (g.v.). This idea was 
commercialized in Germany in 1946 and the material marketed as 
Widia; in the United States a well-known brand is called Carbo- 
loy. Tips of this sort are brazed to steel tool shanks, Starting 
with an ability to cut tough or abrasive substances like Hadfield’s 
manganese steel and nonmetallic electrical insulation, they rapidly 
have expanded in their utility to almost all machine shop opera- 
tions on mass-produced articles. Other hard carbides, such as 
boron carbide, consolidated by powder metallurgy methods, have 
also been introduced as cutters for special services. Cutting edges 
of steel tools also are formed by vapour deposition of pure titanium 
carbide. 

This trend toward the use of nonmetallics as cutting tools has 
its latest example in the use of bonded and sintered hard oxides. 
Artificial corundum or emery (crystallized alumina) is an example 
of material long used in grinding wheels or polishing cloths and it 
is formed into cutting tools for those uses suggested above for 
hard carbides. 

Steel is essentially a crystalline alloy of iron and iron carbide. 
Tron is naturally a soft and malleable metal, primarily because the 
iron atoms in the microscopic crystallites are arranged in a very 
simple geometric space pattern. Carbide, on the other hand, is 
hard and brittle because of its exceedingly complex crystalline 
architecture. Hardening of steel consists of (1) heating the metal 
to a point where the carbide particles dissolve and the carbon 
atoms diffuse uniformly in the solid iron, then (2) quenching so 
rapidly that the reverse action is inhibited. What results is a 
highly strained (hard) iron matrix shot through with an infinite 
number of submicroscopic iron carbide particles. The maximum 
possible hardness is related to the carbon content. See IRON AND 
STEEL Inpustry: Metallography and Heat-Treatment, 

A little heat relaxes the internal strain and permits carbide par- 
ticles to grow by joining together, softening the hard steel. Hence 
properly hardened plain carbon tool steels cannot be run at high 
speeds because they are quickly softened by the heat generated. 
Mushet found that the metals tungsten and chromium combined 
with high-carbon steel slowed down the softening reactions, so that 
such alloy steel tools could be run at much higher speeds (and 
frictional temperatures). Research after 1900 also proved that 
another prime function of alloys in steel is to slow down the re- 
versionary actions during quenching; i.e., to retard the transfor- 
mation from the hot solution which is soft and ductile into a hard 
mixture of strained iron and carbide crystals. If the optimum 
combination of carbon and alloying metals such as nickel, chro- 
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mium and molybdenum is used, the transformation is caught mid- 
way, and the hardening effects are fairly permanent. The resulting 
metal resists tempering and retains its hardness even after being 
subjected to the heat of a tempering furnace, of friction in cutting 
or from contact with hot metal as in a forging die. 

A great variety of tool steels have been marketed containing 
various combinations of alloying elements, either for economics 
or for the sake of special properties. For example, shortage of 
tungsten in World War I turned attention to the use of molybde- 
num (a close cousin) as a substitute, with the subsequent de- 
velopment of high-speed steel in which 6% to 8% of molybdenum 
replaces nearly all of the tungsten. Some tools—especially 
gauges with hard surfaces to resist normal wear—must be hard- 
ened with a minimum of size change; high manganese (1.5% to 
1.75%) gives “nondeforming” tool steels. Dies for contact with 
hot metal, either molds in die-casting machines or forging dies, 
need to retain hardness at high temperatures to resist scour. The 
former may contain up to 7.5% chromium and an equal amount 
of tungsten. Tungsten in the latter formerly ran as high as 10%, 
but economics have forced the metallurgists to economize in al- 
loy content. Very successful hot die steels contain 0.40% carbon, 
5% chromium, 1.25% molybdenum and 0.5% vanadium. 

Since there is a nearly constant relationship between hardness 
and strength, it may be appreciated that a steel which is hard, 
even when hot, will simultaneously be strong at high temperature. 
Hence it is that sheets rolled of hot die steel are most useful for 
high-speed aircraft and missile parts where working temperatures 
do not exceed 950° F. Its tensile strength at 800° F., for example, 
is 220,000 Ib. per square inch. By comparison, the best of the 
higher alloy stainless steels has a tensile strength of 150,000 p.s.i. 
at 800° F. i 

Bwerrocrarny.—The standard work is J. P. Gill, et al., Tool Steels 
3rd ed. (1962). See also L. H. Seabright, Selection and Hardening of 
Tool Steels (1950); F. R. Palmer and G. Luerssen, Tool Steel Simpli- 


fied 3rd ed. (1961); P. Payson, Metallurgy of Tool Steels (1962). 
(E. E. T.) 


TOP, a toy having a body of conical, circular or oval shape, 
often hollow, with a point or peg, usually metal, on which it turns 
or is made to whirl. If given a knock, a spinning top will go round 
in a circle at a slant; if spun with a slant at the start, it will quickly 
stand upright till halted by friction. Some tops, as the common 
peg top, are spun by means of a cord. Whipping tops are kept 
spinning by whips with a lash. Other tops are spun by a twist of 
the hand or the action of a spring or a plunger. Some hollow tops, 
such as the thunder tops of Japan, have holes cut in them to pro- 
duce a hum or roar. 

Tops were known to the ancients. The Greek bemble mentioned 
in Aristophanes’ Birds was evidently a whipping top. Plato, in the 
Republic, mentions stoblos, a humming top spun by a string. In 
Homer the word stombos seems to point to a humming top. The 
Latin word turbo and the Greek rhombos are sometimes translated 
by “top” when they refer to the instrument used in the Dionysiac 
mysteries, something like a bullroarer (g.v.), which was whirled in 
the air by a string to make a booming noise. The Romans made 
tops out of boxwood or terra cotta. Virgil, in the Aeneid, compares 
Queen Amata, poisoned by a Fury, to a “whip-top whirling under 
the twisted lash.” 

Tops have also long been known in the east where they were 
made out of such natural materials as conch shells, gourds, nuts, 
bamboo and stone. In Japan, top spinning or koma asobi has for 
centuries been a pastime of adults as well as children. 

Potaka, or top playing is a favourite pastime of Maori men and 
boys. These tops, often beautifully inlaid with shell, are some- 
times pointed at both ends and made to reverse by means of a whip. 
Potaka takiri or humming tops were made from small gourds and 
because of their loud wailing sound, were used in ceremonial 
mourning of the dead or to avenge a defeated clan. In Borneo very 
large wood tops often have a spindle seven inches long. In the 
Solomons, they are made of large hard nuts. 

The top was known in Europe as early as the 14th century and 
in Shakespeare’s day a large village top was often kept for use 
in cold weather as a warming-up exercise. During Napoleon’s time 
a Chinese game known for centuries as Koen-gen was introduced as 
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diabolo and became the rage. The spool or devil was whipped 
up by a cord, tossed up by the player and caught again on the cord, 
During the 18th century the hexagon teetotum (known to the an- 
cient Greeks and Romans) was used in place of forbidden dice, 
Tops are still popular and a top of plastic and metal often plays 
choral reeds and changes colours while spinning. 

For scientific properties of the top, see GYROSCOPE. 

BisriocraPHy.—J. B. Strutt, Sports and Pastimes of the People of 
England (1801) ; F. Nevill Jackson, Toys of Other Days (1908) ; Lesley 
Gordon. Peepshow into Paradise (1953). (P. Fr.) 

TOPAZ is a mineral used as a gem stone, and is of some in- 
dustrial value as a raw material for refractories, sharing with 
kyanite and similar minerals the property, when heated to the 
proper temperature, of conversion to mullite (g.v.). Chemically 
it is a fluosilicate of aluminum in which part of ‘the fluorine may 
be replaced by hydroxyl, the formula being Al,SiO,(F,OH).. With 
this range in chemical composition there is a slight variation in 
the specific gravity (3.5-3.6) and in the optical properties. Topaz 
is the standard for hardness of 8 on the Mohs’ scale (q.v.). It is 
infusible and is insoluble in acids. It is formed through the agency 
of fluorine-bearing vapours given off during the last stages in the 
crystallization of igneous rocks, and typically occurs in cavities in 
rhyolites and granite, in pegmatite dikes and in high-temperature 
veins. It is often associated with the tin-bearing mineral cassiter- 
ite and can be useful as an indication of the presence of tin ore. 

Topaz is orthorhombic, and the crystals are usually prismatic 
in habit, with several dome and pyramid faces. The prism faces 
are striated vertically, in contradistinction to quartz in which the 
prism faces are striated horizontally. Usually the crystals are 
attached at one end in the rock cavities in which they were formed, 
and when detached from the matrix they often break along a flat 
surface parallel to the basal plane. This perfect cleavage is an 
important character, and enables topaz to be distinguished at sight 
from other minerals of similar appearance. The cleavage flakes 
when examined in convergent polarized light show a good biaxial 
interference figure. 

The crystals are often perfectly colourless and water clear, but 
owing to the presence of traces of various colouring matters they. 
may show a wide range of colours—red, yellow, brown, green, 
blue. Further, some of these colours are not stable. The fine 
brown crystals from pegmatite veins in Transbaikalia, Siberia, 
and the smaller wine-yellow crystals occurring in rhyolite in 
Colorado and Utah, fade on exposure to light; and the sherry- 
yellow crystals from Brazil assume a fine pink colour when they 
are heated. 

The sherry-yellow crystals of topaz, which in the past have 
been cut and extensively used in jewelry, are all from the neigh- 
bourhood of Ouro Preto, in Brazil; and it is this material that 
has supplied the pink (“burnt”) topaz. Brazil also supplies colour- 
less and pale-blue topaz. Good crystals of pale-blue and green 
colours have come from the Ural mountains and from Nerchinsk 
in Siberia. Colourless waterworn crystals and clear pebbles re- 
sembling rock crystal are abundant in the alluvial deposits of tin 
ore in northern Nigeria, and small colourless crystals are well 
known from the Cornish tin mines. Some crystals are large; one, 
of transparent material, weighing almost 600 lb., from a pegmatite 
in Brazil, is on exhibition in the American Museum of Natural His- 
tory, New York. See also Gem. (AJAS Bo. M.; XY 

TOPEKA, capital city of Kansas, U.S., and the seat of Shaw- 
nee County, is in the east-central part of the state 70 mi. (11 km.) 
W of Kansas City. The name Topeka is of American Indian ori- 
gin; one version meant “Smoky Hill.” The present site was chosen 
in 1854 by a group of antislavery colonists from Lawrence, Kans., 
under the direction of Charles Robinson, a resident agent of the 
New England Emigrant Aid Company. Cyrus K. Holliday helped 
to found the city which later became headquarters for the building 
of the Atchison, Topeka and Santa Fe Railway system, of which 
he was first president. Prior to the Civil War Topeka was the 
scene of several conflicts between the free soil and slave interests M 
Kansas Territory, of which it was the temporary capital. The city 
became the permanent capital of Kansas in 1861 and was desig- 
nated a first class city in 1881. 


TOPOLOGY, 


Topeka is known for its wide streets and avenues which are 
well shaded in the residential areas. The population has three 
main sources of income: a rich agricultural area, manufacturing, 
and governmental services. Goodyear Tire and Rubber, the Du- 
pont Company, and Forbes Air Force Base are leading employers, 
and several insurance companies have home and regional offices 
there. The area is served by the Topeka Capital and the State 
Journal. 

The Menninger Foundation has made Topeka a national centre 
for the treatment of mental illness. The foundation has become 
an important psychiatric training school for the medical profession. 
There are six major hospitals in the city. Washburn Municipal 
University, founded in 1865 and made municipal in 1941, is known 
for its law school. The Mulvane Art Museum is located on the 
Washburn campus. The state capitol, modeled after the national 
capitol (1866-1903), is in the centre of the business district. The 
J. Steuart Curry and the David Overmeyer murals are in the 
capitol. The Kansas State Historical Society’s memorial building, 
located east of the capitol, has an extensive historical collection 
for research and a modern museum. The city has many churches 
and is the seat of an Episcopal diocese. 

Topeka maintains a year-round supervised recreational program. 
There are many spacious parks. Lake Shawnee is a boating and 
picnic area. Gage Park has the Reinsch collection of over 20,000 
roses. The city is the site of the Kansas free fair. The municipal 
auditorium of Topeka is used for the civic theatre and symphony 
concerts, 

Pop. (1960) city, 119,484; standard metropolitan statistical area 
(Shawnee County) 141,286. For comparative city population fig- 
ures see table in Kansas: Population. (A. B. Sr.) 

TOPOLOGY, ALGEBRAIC. This branch of topology, 
also described as “combinatorial,” is characterized by the ex- 
tensive use of algebraic techniques for the solution of topological 
problems. Although isolated examples of its methods may be 
found in the work of various mathematicians of the 19th century, 
the first person to attempt to develop the subject systematically 
was the French mathematician Henri Poincaré in a series of papers 
written from 1895 to 1905. Since then the subject has grown at 
an increasing rate and has had important influence on the other 
principal branches of mathematics. 

The aim of this article is to consider some typical problems in 
the field and then apply homology theory, the core of algebraic 
topology, to the solution of these problems. For a general back- 
ground in the subject and an explanation of technical terms see 
ToroLocy, GENERAL. 

Typical Problems.—The following examples were chosen as 
representative yet not too tech- 
nical, 

Example 1—By a plane do- 
main is meant an open, connected 
Subset of the plane of ordinary 
Euclidean geometry. Given any 
two plane domains, one can ask f 
whether or not they are homeo- 
morphic, or topologically equiva- 
lent (see Torotocy, GENERAL: 
Homeomorphism). Examples of 
Plane domains are shown in fig. 
1. It seems reasonable to conjecture that the domains represented 
in 1A and 1B are homeomorphic, as are those in 1C and 1D, but 
that no other pair of these domains is homeomorphic. The use 
of homology theory to verify the last part of this statement is 
indicated below. 

Example 2.—In a similar manner, given two closed surfaces in 
ordinary Euclidean three-dimensional space (3-space), one can ask 
ie or not they are homeomorphic. Examples of closed 
SGN in 3-space are those of a sphere, an egg, a cube, a torus 
a deena shaped surface, see fig. 2A) and the surfaces pic- 
thea in fig. 2B and 2C. Later it will be shown that no two of 
ee losed surfaces given in fig. 2 are homeomorphic and that none 

em is homeomorphic to the surface of a sphere. 

Examples 1 and 2 both have higher-dimensional:analogues. In- 
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FIG. 
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stead of considering domains in 
the plane, one could consider do- 
mains in Euclidean 3-space, or 
more generally, in Euclidean n- 
space for any integer 7. Instead 
of closed surfaces, one could con- 
sider their three-dimensional ana- 
logues, which are called closed 
three-dimensional manifolds, or 
even their n-dimensional ana- 
logues, called closed n-dimen- 
sional manifolds (see MANI- 
FOLDS). 

In order to describe the next example it is convenient to in- 
troduce some conventions of notation and terminology. Recall 
that a circle of unit radius with centre at the origin of a given co- 
ordinate system in the plane is the set of all points (x, x2) that 
satisfy the equation xı? + x= 1. Similarly the unit sphere 
with centre at the origin of a given coordinate system in 3-space 
is the set of all points (x1, tə, xg) that satisfy the equation 
x1? + X? + x3? = 1. In an analogous manner the unit n-sphere 
S” is defined to be the set of all points (x1, %,... , %, 43) in 
Euclidean (n + 1)-space that satisfy the equation x12 + x3? + 
-.++2%,41° = 1. Thus S! is a unit circle and S? is the unit 
sphere in 3-space. The set of points in (m+ 1)-space that lie in- 
side or on the unit m-sphere will be called the (7 + 1)-dimensional 
ball E"*+1. To be precise, Æ”+1 is the set of all points (x1, %2, 
++ + %,41) in (n + 1)-dimensional space that satisfy the in- 
equality x4? + x3? + ... +%,4127<1. Thus Æ? is the disk 
in the plane that is bounded by the unit circle, and Æ? is the 
solid ball in 3-space bounded by the unit sphere. Note that accord- 
ing to the definitions stated above S” is a subset of £"*1. 

Example 3.—Consider the following question: Does there exist 
a continuous map f of the (n + 1)-dimensional ball Æ”+1 onto 
the 2-sphere S” such that for any point p of S", f(p) = p? If one 
tries to visualize geometrically what the existence of such a con- 
tinuous map would mean for n = 1 and m = 2, geometrical intui- 
tion strongly suggests that such a map cannot exist in these two 
cases. In fact it is a theorem of algebraic topology that such a 
map cannot exist for any value of n. 

Why should there be any interest in such a theorem of a nega- 
tive nature? One reason is that it is representative of one of the 
most important problems of algebraic topology (see Homotopic 
Maps, below); another is that it implies one of the classical 
theorems of algebraic topology, the fixed-point theorem of L. E. J. 
Brouwer. This theorem asserts that any continuous map g of the 
n-dimensional ball Æ” into itself has at least one fixed point; i.e., 
a point x such that g(x) =x. To show this assume the contrary: 
that there exists a continuous map g of Æ” into itself that has no 
fixed points; i.e., the points x and g(x) are always distinct. Then 
define a continuous map f of Æ” into the boundary sphere S*~+ 
as follows: for any point x of Æ”, f(x) is to be the point of inter- 
section of the straight line through x and g(x) with the sphere 
S"~1, Moreover f(x) is to be chosen so that either x lies between 
f(x) and g(x), or f(x) and x coincide. (The situation for n = 2 
is illustrated as fig. 3.) It can be shown that the map f is con- 
tinuous and it is clear that for any point x of S"~1, f(x) = x. 
But the existence of such a map f of Æ” into S"~1 contradicts the 
theorem above. Thus the assumption that g has no fixed points 
is inconsistent and Brouwer’s theorem is confirmed. Although 
Brouwer’s theorem is plausible 
for the cases n = 1, 2, or 3, the 
advantage of the methods of al- 
gebraic topology is that it is veri- 
fied for all integers # at once. 

There is great interest in fixed- 
point theorems such as Brouwer’s 
because they apply to other 
branches of mathematics (¢.g., 
differential equations, the theory 
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of games) to establish fundamen- 
tal existence theorems. 


FIG. 3.—VERIFICATION OF BROUWER 
FIXED-POINT THEOREM 
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The Homology Groups.—In homology theory one studies 
closed curves, closed surfaces, and similar geometric configurations 
in a given topological space. Simple examples show that such a 
study is likely to reveal important topological information about 
the space in question. For example, the spherical surface S? has 
the property that any simple closed curve separates it into two 
domains. On the other hand, on the torus there are simple closed 
curves that do not separate it into two domains. These are basic 
topological properties of the sphere and torus and show that they 
are not homeomorphic. 

Orientation—The curves, surfaces, and so on, considered in 
homology theory are usually oriented. To orient a curve or line 
segment, place an arrow on it indicating the positive direction. 
To orient a surface or domain on a surface one much choose which 
direction of rotation (around small circles in the surface) is to 
be considered positive. There are two possible ways of orienting 
a curve or surface and the choice is purely arbitrary. The two 
orientations possible for a certain plane domain are indicated in 
fig. 4. (Nonorientable surfaces 
exist but are not considered here; 
see MANtFoLps.) If one assigns 
an orientation to a piece of a sur- 
face bounded by one or more 
curves, then the orientation of Fic. 4.—THE TWO POSSIBLE ORIEN- 
the surface in turn induces an TATIONS OF A PLANE DOMAIN AND 
orientation of the bounding THE INDUCED ORIENTATIONS OF THE 
curves in an obvious way. In fig, POVNPARY CURVES 
4 the induced orientations of the boundary curves of the region 
are indicated in the two possible cases. 

Considerations of orientation can be extended to regions in 
3-space, or more generally; to three-dimensional manifolds and 
regions in three-dimensional manifolds. There are various ways of 
doing this. One way is by consideration of screw threads or 
spirals (like a spiral staircase) in the given region. Spirals may be 
right-handed or left-handed. In orienting the region one of the 
two types of spiral is designated positive; again the choice is en- 
tirely arbitrary. 

It is easy to devise rules for specifying the induced orientation 
of the bounding surfaces of an oriented three-dimensional domain; 
it is assumed here that this has been done. The situation is similar 
to that of the induced orientation of the boundary curves of an 
oriented two-dimensional domain on a surface. 

Questions of orientation occur in branches of mathematics other 
than topology—as, for example, in the discussion of line integrals, 
surface integrals, and volume integrals in calculus. The proper 
statements of the theorems of Gauss, Green, and Stokes theorems 
about these integrals require certain assumptions regarding orien- 
tation. These definitions of orientation can be extended.to 
n-dimensional manifolds or regions in such manifolds; but for 
values of n > 3 ordinary geometric intuition is useless. The defi- 
nitions are of necessity of a more formal nature, based on analogy 
with the one-, two-, or three-dimensional case. 

Definition of Homology Groups: Cycles—The first step in the 
definition of the homology groups of a topological space X is the 
definition of a cycle in X. A one-dimensional cycle (1-cycle) in 
X is an expression of the form 


z = aC, + Co +... + AC 


where a}, Q,..., & are integers (positive, negative, or zero) and 
Cy, Co,..., Cy, are oriented closed curves in X. A two-dimen- 
sional cycle (2-cycle) in X is an expression of the form 


z = OS; + AS +... + OSe 


where æ values are integers and S,, So, . . . , Sy are oriented closed 
surfaces in X. A three-dimensional cycle (3-cycle) in X is an ex- 
pression of the form 


2 = 04M, + aM, +... + aM, 
where again the œ values are integers and M,, Mo,..., Mp are 
oriented closed 3-manifolds in X. One could define in an analo- 


gous manner n-dimensional cycles in X for any of the positive 
integers n. 
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These definitions call for two observations. First, the curves, 
surfaces, and 3-manifolds in the above definitions must be allowed 
to have self-intersections and various other singularities. Sec- 
ondly, a reversal of the orientation of a curve, surface, or 3-mani- 
fold occurring in the expression for a cycle is assumed to have the 
same effect as changing the sign of that particular term in the 
cycle. For example, if C, and C{ denote the same curve but with 
opposite orientations, then 


04 Cy + a C2 = — aCi + Cy 


Cycles are added and subtracted in an obvious way. For exam- 
ple, if z = aS; + @So+...+ aS, and 2 = afS; + aSa + 
... + aS; are 2-cycles in X, then 


a4 2 = (oy + a4)S1 + (ap + aa) S2 +... + (on, + af) 5, 


and 
3—7 = (x; — a4)S, + (@2 — @3)So +... + (ay, — a)S, 


With these definitions it is seen that the set of all 1-cycles in X is 
a commutative group (see Groups) under the operation of addi- 
tion. Similarly the set of all 2-cycles in X and the set of all 
3-cycles in X are commutative groups. 

Note that the set of boundary curves of an oriented domain on 
a surface in X may be considered as a 1-cycle in X if each of the 
boundary curves is given the orientation induced by the orienta- 
tion of the domain and assigned the coefficient + 1. Such a cycle 
will be called a bounding 1-cycle in X. More generally, a cycle 
that is a sum of cycles of this type will also be called a bounding 
1-cycle in X. Not every 1-cycle need be a bounding cycle; con- 
sider, for instance, the case in which X is a torus. 

Similarly, starting with the set of bounding surfaces of an ori- 
ented three-dimensional domain in X one can define the concept of 
a bounding 2-cycle. One could imagine the definition of a bound- 
ing 3-cycle, although there are complications when extending this 
concept to higher dimensions. The remarks about bounding 
1-cycles in the preceding paragraph also hold for bounding cycles 
of dimension 2 or 3. Note that by the very definition the set of all 
bounding cycles in any dimension is a subgroup of the group of all 
cycles in that dimension. 

Homology Classes —Two cycles z; and zg are said to be homolo- 
gous (notation: 2; ~ Zo) if their difference z; — zy is.a bounding 
cycle. This is an equivalence relation and may be used to separate 
all the cycles of any given dimension into homology classes: two 
cycles belong to the same homology class if, and only if, they are 
homologous. The homology relation has the important property 
of being compatible with the addition of cycles. By this is meant 
that if z4 ~Z and yı ~ yo, then yı + 2)~ Yo +29. Because 
of this the addition of cycles may be used to define the addition 
of homology classes. To be precise, if w and v are homology 
classes in X, to define their sum u + v one chooses representative 
cycles y and z from the homology classes w and v respectively and 
defines u + v to be the homology class of y + z. This definition 
is independent of the choice of the representative cycles. It is 
seen that the addition between homology classes thus defined satis- 
fies all the axioms of a group. Thus the following groups have 
been defined: the one-dimensional homology group of X, denoted 
by H,(X); the two-dimensional homology group of X, H(X); 
and so on. These groups are basic to all further developments in 
algebraic topology; it is hard to overestimate their importance. 
Actually there is not much interest in the cycles as such; it is 
rather the homology classes of cycles that are important. 

Now consider the homology groups of the spaces mentioned in 
Examples 1 and 2. In the plane domains considered in Example 1, 
the two-dimensional and all higher-dimensional homology groups 
are trivial groups (consisting of the zero element alone) because 
there are no bona fide two-dimensional (or higher-dimensional) 
cycles. Thus the main interest is in the one-dimensional homology 
group. In the domains illustrated in fig. 1A and 1B every 1-cycle 
is a bounding cycle; hence the one-dimensional homology group 
is trivial. This is not true of the domains illustrated in fig. 1C 
and 1D, however. In these cases the one-dimensional homology 
group is infinite cyclic (i.e., isomorphic to the group of integers 
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under addition). This situation may be described more precisely 
as follows: Choose an oriented closed curve C that goes around 
the hole in the domain exactly once; then every one-dimensional 
homology class contains a unique cycle a.C for some interger a. 

The one-dimensional homology group of the domain shown in 
fig. 1E has a slightly more complicated structure. If one chooses 
oriented closed curves C, and Cy in this domain such that C, goes 
around one of the holes exactly once and C goes around the other 
hole once, then every one-dimensional homology class contains a 
unique 1-cycle of the form a4C, + @2C2, where a and a» are 
integers. 

Since spaces that are homeomorphic must obviously have iso- 
morphic homology groups, these considerations show that the do- 
mains in fig. 1A and 1C cannot be homeomorphic, nor can the 
domains in fig. 1C and 1E, for example. 

For closed surfaces in 3-space, such as those considered in Ex- 
ample 2 above, the two-dimensional homology group is infinite 
cyclic. In each case the entire surface, when given an orientation 
and assigned a coefficient, is a 2-cycle that is not bounding. The 
three-dimensional homology group is trivial in each case because 
there cannot be nonzero 3-cycles in a 2-space. The one-dimen- 
sional homology groups are different in the different cases, how- 
ever. For the case of a spherical surface the group is trivial; 
every 1-cycle is a bounding cycle. In the case of a torus it is a 
group with two generators, isomorphic to the one-dimensional ho- 
mology group of the domain shown in fig. 1E. One may choose 
as generating cycles oriented circles C} and Ca which lie in planes 
perpendicular to each other, each of which goes around the torus 
exactly once and which intersect in a single point. Then any 
1-cycle is homologous to a unique cycle of the form aC, + &2C2. 

The one-dimensional homology group of the surface in fig. 1B 
has four independent generators, and that in fig. 1C has six. 

Note that these considerations show that no two of these sur- 
faces are homeomorphic since their one-dimensional homology 
groups are nonisomorphic. 

The Homomorphism Induced by a Continuous Map.— 
Suppose that X and Y are topological spaces and f is a continuous 
mapping of X into Y (notation: f:X —> Y). If C is a closed 
curve in X, then the image of C under f, denoted by f(C), is a 
closed curve in Y, Moreover if C is oriented, this orientation is 
carried over to f(C) by the map f in an obvious way, so that f(C) 
may be considered as an oriented closed curve. This suggests the 
following definition: If z= a,Cy + a@2Cy+...+ 0,C; is any 
1-cycle in X, then let 


fy (2) = ayf(Cy) + aof(Co) +... + arf (Cx) 


It is seen that fy (z+ 2’) = fy (2) + fx(2’) for any 1-cycles z 
and 2’in X. Thus fy is a homomorphism of the group of 1-cycles 
of X into the group of 1-cycles of Y. Furthermore this homo- 
morphism sends bounding cycles into bounding cycles. This fol- 
lows from the fact that the image of an oriented piece of surface 
In X bounded by several curves is carried by f into an oriented 
Piece of surface in Y bounded by the image curves. As a conse- 
quence homologous cycles are carried into homologous cycles by 
fy and all the cycles in any homology class are mapped into a single 
homology class. Thus f induces a homomorphism of the homol- 
ogy group H,(X) into the homology group H,(Y), denoted by f»: 
Ay(X) S H,(Y). 

In a similar manner the function f induces homomorphisms fe: 
H(X)  Ho(V), H(X) > H;(Y), and so on. The details are 
exactly the same as in the one-dimensional case. 

The homomorphisms of homology groups induced by continu- 
ous maps are as important as the homology groups themselves. 
Applications of this concept to one of the examples given above are 
shown below. First, it is necessary to note that these induced 
homomorphisms satisfy the following two important conditions: 
_ l. Let i:X¥ +X be the identity map of the space X; ie., 
i(x) = x for any point xin X. Then the induced homomorphism 
42H, (X) — H,(X) is also the identity; i.e., i.(u) = u for any 

omology class u. 

2. Let X, Y, and Z be topological spaces and f:X— FY, g: 

F — Z be continuous maps. Define a continuous map h:X > Z 
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by k(x) = g[f(x)] for any point x of X; for brevity one often 
writes 4 = gf. The map + is called the composition of f and g. 
Then the induced homomorphism h.:H,(X)—4H,(Z) is the 
composition of the homomorphisms f.:H,,(X) — H,(Y) and g.: 
H, (VY) > H,(Z); ie., hs(u) = gafe(u) for any homology class 
uin X, or more briefly, hs = gsf». 

As an application of these ideas the theorem mentioned in con- 
nection with Example 3, above, can be proved. Assume that 
there exists a continuous map f:E”+1—> S” such that f(x) =x 
for any point xin S”. It will be demonstrated that this assump- 
tion leads to a contradiction, thus establishing the theorem. In 
the course of the effort the following facts about the homology 
groups of the spaces £"*1 and S” are needed: (a) all the homology 
groups of £"*1 are trivial groups (i.e., they contain only the 
zero element); (b) the homology group H,,(S") is infinite cyclic. 
These two facts are certainly plausible in case n = 1 or n = 2; 
methods of verifying facts like these are discussed below. 

Now let g:S"—» E"*1 be the continuous map defined by g(x) 
= x for any point x of S”. Let h = fg denote the composition 
of g and f. The hypothesis that f(x) = for any point x of S” 
implies that :S"—> S” is the identity map of S". Then apply the 
two fundamental properties of induced homomorphisms men- 
tioned above. By property (1), 4«:H,(S") — H,,(S") is the iden- 
tity homomorphism. By property (2), h. is the composition of 
the homomorphisms g.:H,(S") > H,(£"*1) and fs:H,(E"*1) 
—>H,,(S"). But this is impossible since H,(S") has an infinite 
number of distinct elements, while H,,(£"*1) consists of the zero 
element alone. Thus the theorem is established. 

In the description of homology theory in the preceding para- 
graphs it may be observed that the definitions lack mathematical 
precision at certain points. This is especially noticeable when 
one tries to define n-dimensional homology groups for n > 2 by 
these methods, Although details cannot be given in the present 
article, there are methods of avoiding these difficulties. Com- 
pletely rigorous definitions of the terms n-dimensional cycle in X, 
bounding cycle, and n-dimensional homology group are given in 
textbooks. 

Determination of the Homology Groups of a Space.—In 
each of the preceding examples of the application of homology 
theory to a topological problem it was necessary to know the struc- 
ture of certain homology groups. The purpose of the present sec- 
tion is to give brief descriptions of methods of obtaining such in- 
formation. 

In certain cases a topological space can be cut into small pieces 
of very simple type. For example, a closed surface such as 
that shown in fig. 2 could be cut into small triangular pieces. 
Analogously, a closed 3-manifold could be dissected into small 
tetrahedra. Whenever it is possible to chop a topological space 
into sections (line segments, triangles, tetrahedra, and their higher- 
dimensional analogues) that fit together nicely, it is possible to 
determine the structure of the homology groups from the dissec- 
tion by following a routine procedure. The method is of great 
theoretical but little practical importance because of the lengthy 
computations involved. 

If A is a closed subset of a topological space X, and X — A is 
the complement of A (X — A is an open subset of X), then cer- 
tain relations must hold between the homology groups of A, X — A, 
and X. These relations are expressed by means of what is called 
an exact sequence of groups and homomorphisms, which is a 
concept of great importance in the further development of alge- 
braic topology. 

If A and B are closed subsets of a space X such that the union 
of A and B is the whole space X, then certain relations must hold 
between the homology groups of the four spaces X, A, B, and 
ANB (here ANB denotes the intersection of A and B). Once 
again this relation is expressed by means of an exact sequence 
of groups and homomorphisms, which is called the Mayer-Vietoris 
sequence in this case. 

Tf X is the product of two spaces A and B (ż.e., X = A X B), 
then the homology groups of X can be computed explicitly if the 
homology groups of A and B are known. The relations involved 
are called the Kiinneth formulas. 
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In the preceding paragraphs various ways have been mentioned 
of building topological spaces out of simpler spaces. It was as- 
serted in each case that certain useful relations hold between the 
homology groups of the various spaces involved. This is not the 
only type of information available for determining homology 
groups, however. For example, one of the most famous theorems 
of algebraic topology is the Poincaré duality theorem, which as- 
serts that for any closed, orientable, n-dimensional manifold X the 
homology group H,(X) is completely determined by the groups 
HAy_q(X) and Hy_¢1(X). 

Fibre Spaces —The notion of a fibre space is a generalization of 
that of a product space. Roughly speaking, a fibre space is like a 
product space locally, but it is not like a product space in the large 
because of some twisting. For example, the product of a circle 
and a line segment is a surface like a belt. Cutting such a surface 
and then gluing the edges together again with a twist produces a 
one-sided surface called a Möbius strip. Locally, the Möbius strip 
is the product of a segment with a piece of a circle, but it is not 
a product space in the large because of the twist. 

Another important example of a fibre space is the set of all 
tangent vectors to an n-dimensional differentiable manifold. The 
set of all vectors tangent to the manifold at any one point is a 
Euclidean space of dimension », and the set of all vectors tangent 
to the manifold at points of a small neighbourhood is homeomor- 
phic to the product of that neighbourhood with Euclidean n-space. 
However, only in special cases is the set of all tangent vectors 
to the manifold homeomorphic to the product of the manifold 
with Euclidean m-space; it is a fibre space but not a product space. 

This fibre space consisting of all tangent vectors to a given 
manifold is called the tangent bundle of the manifold. It is of 
great importance in both differential geometry and algebraic topol- 
ogy. Certain analogues are also important in modern algebraic 
geometry. 

Given two spaces A and B, there is only one way to form the 
product space A X B, but there are usually many ways to build 
a fibre space with the spaces A and B. In general, the possibilities 
for twisting are much more numerous and complicated than in 
the simple example of the Möbius strip described above. Corre- 
sponding to any fibre space Æ constructed from the spaces A and 
B, there are defined certain homology classes in the space B. 
These homology classes depend on the particular fibre space Æ, 
and may be looked on as giving a partial description of the twist- 
ing involved in the construction of Æ from A and B. They are 
called characteristic classes and play an important role in the 
general theory. The homology groups of a fibre space Æ con- 
structed from the spaces A and B depend on homology groups of 
A and B, the characteristic classes of Æ, and other considerations. 
The relations involved are much more complicated than the Kiin- 
neth formulas for product spaces mentioned above. 

Homotopic Maps—If X and Y are topological spaces, two 
maps f and g of X into Y are homotopic if there exists for each real 
number ¢ such that 0 = ¢=1 a map /;:X — Y such that hy = f, 
hy = g and the position of the image point h; (x) depends con- 
tinuously on both x and ¢. It is helpful to think of the variable ¢ 
as representing time. At time ¢=0, h; =f; at time ¢=1, 
h, = g; and during the time interval 0 < t <£ 1 the map f is con- 
tinuously deformed into the map g. The relation of being homo- 
topic is an equivalence relation between maps and it enables one 
to separate the set of all continuous maps from X into Y into 
classes, called homotopy classes; two maps belong to the same 
homotopy class if, and only if, they are homotopic. 

Homotopic maps have many properties in common. For ex- 
ample, if f and g are homotopic, then the induced homomor- 
phisms f. and ge of H„(X) into H,(Y) are the same. This may 
be seen in case n = 1 as follows: Let C be any oriented closed 
curve in X and let h,:X — Y be defined for 0 <£ t £ 1 and have 
the properties listed in the preceding paragraph. Consider the 
various image curves (C). As t varies from 0 to 1, these image 
curves sweep out a cylindrical surface in Y bounded by the curves 
ho(C) = f(C) and hy(C) = g(C). Taking account of orienta- 
tions, it is seen that the cycles f(C) and g(C) are homologous. It 
follows that if z = a,C, + &2C2 + . . - + &xCx is any 1-cycle in 
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X, then fy (z) and gg (z) are homologous; hence if wis the homol- 
ogy class of z, f«(u) = ge(u). 

As an example of homotopy classification of maps, consider the 
case in which X = S1, a circle, and Y is the plane domain shown 
in fig. 1C. A continuous map f:S*— Y defines a closed curve in 
Y. Two such maps (or curves) are homotopic if, and only if, 
they wind around the hole in the domain the same number of 
times. 

The Fundamental Group and Higher Homotopy Groups.—The 
notion of homotopic maps is involved in one of the oldest objects 
studied in algebraic topology, the fundamental group of a space 
(due to Poincaré), To define the fundamental group of a space 
X, one chooses a point x) of X and considers continuous maps f 
of the unit circle St in X such that f maps the point (1,0) onto 
the chosen point x9. Give the circle S! a definite orientation; then 
such a map may be considered as a closed path in X that begins 
and ends at the point x). Such maps are divided into homotopy 
classes, only now the additional requirement is imposed that dur- 
ing a deformation h,:S1— X, O=¢t=1, the point /,(1,0) shall 
remain at the base point x9; in symbols, /,(1,0) = xo for 
O0=t=l1. The set of all such homotopy classes of maps or 
closed paths is denoted by the symbol 7(X,x9). Given any two 
of these closed paths f and g, their product f +g is defined as the 
closed path traced in traversing first the path f and then the path g. 
With this definition of product, it can be shown that 7,(X,x9) is 
a group, called the fundamental group of X at the base point x, 
If the space X is connected, the fundamental groups 71(X 9) 
and 7,(X,x,) are isomorphic for any two base points x9 and #y 
in X. Unlike the homology groups, the fundamental group need 
not be commutative; thus it can have a much more complicated 
structure. For a connected space X the first homology group 
H,(X) is completely determined by the fundamental group 
m(X,%9); in fact H,(X) is the group 7;(X,x%)) made Abelian 
(see Groups). 

There are many problems in topology where the fundamental 
group plays an important role in the solution. A good example 
is the problem of classifying knots (i.e., knotted simple closed 
curves) in ordinary Euclidean 3-space, The first step in the study 
of this rather involved problem is the consideration of the funda- 
mental group of the complement of the knot in 3-space. 

The Polish mathematician W. Hurewicz (1935) showed how to 
define for each positive integer an n-dimensional analogue of the 
fundamental group of X, denoted by 7,(X,x9), and called the mth 
homotopy group of X. The elements of 7,(X,x9) are homotopy 
classes of continuous maps of the #-sphere S” into X such that 
the point (1, 0,..., 0) is mapped onto the base point xo. The 
definition of the product of two such homotopy classes is analogous 
to the definition of the product in 7,(X,x9). In contrast to the 
fundamental group, the group 7,(X,x9) is commutative for n=, 
These higher homotopy groups seem to arise quite naturally in 
many problems, and have many properties analogous to those of 
the homology groups. However, it is usually much more difficult 
to determine their structure than is the case for the homology 
groups. 

Homotopy Theory.—In general, the homotopy classification of 
maps of a given space X into another space Y is one of the most 
difficult (yet important) problems of algebraic topology. Any 
solution of particular cases of this problem is likely to have sig- 
nificant implications. 

Alongside the classification of continuous maps into homotopy 
classes there is a corresponding classification of topological spaces 
according to homotopy type. Two topological spaces X and 
are of the same homotopy type if and only if there exist con- 
tinuous maps f:X — Y and g:¥ — X such that the composed map 
gf is homotopic to the identity map of X onto itself, and the map 
fg is homotopic to the identity map of Y onto itself. If X and 
Y are homeomorphic, then they are of the same homotopy type 
However, spaces may be of the same homotopy type without 
being homeomorphic. A simple example is the circle S1 and the 
ring-shaped region in the plane shown in fig. 1C. 3 

Spaces of the same homotopy type haye many similar properties. 
For example, if X and Y are of the same homotopy type, the? 
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their homology groups are isomorphic. In fact if f:X —>Y¥ and 
g:Y — X are continuous maps such that the composed maps gf 
and fg are homotopic to identity maps, then the induced homo- 
morphisms f+:H,(X)—>H,(Y) and g.:H,(VY)—H,(X) are 
isomorphisms. This may be shown on the basis of the properties 
listed for the homomorphisms induced by continuous maps. 

As the subject of algebraic topology developed and matured, 
ideas involving the homotopy classification of mappings and the 
classification of spaces according to homotopy type became more 
prominent. For example, it was discovered that the problem of 
determining what fibre spaces could be constructed from two given 
spaces A and B was equivalent to a certain homotopy classification 
problem. The reexamination of many of the more significant 
theorems of algebraic topology showed that they actually con- 
cerned entire homotopy classes of maps or all spaces of a certain 
homotopy type, and so belonged to the domain of homotopy 
theory. Also the classical problem of trying to find sufficient 
conditions for two spaces to be homeomorphic seemed impossibly 
difficult except in a few favourable cases. On the other hand it 
seemed much more reasonable to try to obtain sufficient conditions 
for two spaces to be of the same homotopy type; many results of 
this kind are known. 

The Extension Problem—tThis is another leading problem of 
homotopy theory, and it may be stated as follows: Suppose X and 
Y are topological spaces; A is a closed subset of X ; and h:A > Y 
isa continuous map. Does there exist a continuous map g:X —> Y 
such that g is an extension of h; i.e., so that g(x) = h(x) for any 
point x of A? Example 3, considered above, is really an extension 
problem, In this example X = £"*1, Y = S", A = S", and 
h:A— Y is the identity map. The use of homology theory to 
show the nonexistence of an extension in this example is a typical 
method of attacking an extension problem. By this method one 
can obtain necessary conditions for the existence of an extension, 
which in certain cases are also sufficient. 

The homotopy classification problem and the extension prob- 
lem are inextricably linked together. Any progress on either im- 
plies corresponding progress on the other, They are the object of 
much research in algebraic topology. 

Other Topics.—A brief article such as this must of necessity 
omit many important features. One such topic is homology with 
Coefficients other than integers. A cycle, as defined above, is an 
expression of the form œC; + &2C2 +... + &kCr, where the 
Coefficients a, a», ... , a, are integers, One could equally well 
allow these coefficients to be rational fractions, real numbers, or 
complex numbers and an analogous homology theory could be 
developed. More generally, one could choose coefficients from 
any ring or even from any commutative group. In certain in- 
vestigations it is quite common to do this. 

Cohomology Theory —This represents another important modi- 
fication of homology theory. Although cohomology groups have 
Properties similar to homology groups, they have several important 
advantages. It is possible, for instance, to define a product of 
Cohomology classes (sometimes called the cup product). With 
this product and the usual addition of cohomology classes the direct 
sum of the cohomology groups of all dimensions becomes a ring, 
called the cohomology ring. This is definitely a richer algebraic 
Structure than the homology groups and enables one to obtain 
finer results in many cases. 

} One can go still further and define various other algebraic opera- 
tions on cohomology classes that have an invariant topological 
significance and lead to results not otherwise demonstrable. The 
most important of these cohomology operations are the Steenrod 
Squares and reduced powers (named after the U.S. mathematician 

orman Steenrod) and the Pontryagin powers (named after the 
Soviet mathematician Leon Pontryagin). The theory of these 
Operations is extremely complicated. Finally, in certain situa- 
tions cohomology groups definitely seem more natural than homol- 
By groups. For example, the Poincaré duality theorem mentioned 
earlier is easier to state precisely if cohomology groups are used; 
also it is more natural to consider the characteristic classes of 
bre spaces (noted above) as cohomology classes rather than 

omology classes. 
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POLOGY, GENERAL, (W. S. Ma.) 

TOPOLOGY, GENERAL. Topology is a branch of mathe- 
matics that deals with selected properties of collections of related 
physical or abstract elements; specifically, it concerns those prop- 
erties that endure when the collection undergoes distortion (as 
long as it remains intact). A lump of clay, for example, is a col- 
lection of physical points that can be squeezed (e.g., into a ball or 
egg shape) without changing topologically. Distance between 
points on the clay surface may change, but their positional (rela- 
tive) order is topological in that it stays the same. 

Topology is so fundamental that its influence is apparent in al- 
most every other branch of mathematics. It also has found uses in 
disciplines that until recently were not considered parts of mathe- 
matics proper. Thus an intimate relation exists between aspects 
of topology and symbolic logic. Applications of so-called fixed- 
point theorems (see ToroLocy, ALGEBRAIC) are made in me- 
chanics. Topology contributes to the design of geographical maps; 
of networks for the distribution of electrical power, water, and 
natural gas; of systems for industrial automation, guided missiles, 
and automobile traffic control (see Network THEORY). An ap- 
proach to problems of psychology has been based on the concept 
of topological space (see PERCEPTION: Representation in Kind), 
Since topology is not limited to quantitative problems, it may con- 
tribute to such fields as the social sciences, previously not con- 
sidered susceptible to mathematical treatment. 

Despite its basic character topology did not reach its present 
level of development until the 20th century, although its roots 
lie in the 19th-century researches of Georg Friedrich Bernhard 
Riemann, Georg Cantor, and Henri Poincaré. Principally because 
of its geometric aspects in the work of Riemann and Poincaré, 
topology became known as a type of geometry (formerly called 
analysis situs or position analysis) in which the shape and size of 
configurations are unimportant, the object of study being rather 
the connectivity of a figure (see GEOMETRY: Topology). For ex- 
ample, that a circle is round, a triangle has corners, or an ellipse 
is oval are not of interest from a topological point of view; what 
matters is that each of these figures is so constituted that (1) the 
omission of a single point leaves each of them connected (in a 
sense to be made precise below) ; and that (2) the omission of two 
points will in each case disconnect the figure. In topology all such 
figures are designated by the same term: simple closed curve. 

Imagine a circular figure made of some pliable material being 
stretched or bent in every conceivable way without being torn; 
the figure than is said to be unaltered topologically, remaining a 
simple closed curve throughout. Similarly the surface of a sphere 
and the surface of a cube are topologically equivalent (homeomor- 
phic) but differ topologically from the surface of a ring-shaped 
doughnut (torus) in the following manner: if S is the surface of a 
sphere or cube, then the omission of a simple closed curve in S$ 
disconnects S (this is part of the classical Jordan curve theorem); 
but a simple closed curve on a torus may or may not disconnect 
it, depending upon the particular simple closed curve chosen. 
Such properties of curves and surfaces as those exemplified here 
are topological. 

Advances in mathematical research during the first decades of 
the 20th century became increasingly feasible through concepts 
that are. not geometric in the older sense, but that are evidently 
topological. In topology itself a change was evidenced in dropping 
the term geometrical configuration and its synonyms in favour of 
the words point set and eventually of the designation topological 
space. The notion of a configuration made up of a finite set of 
pieces (¢.g., straight-line intervals, triangles, and so on), as em- 
phasized in the geometric combinatorial topology of Riemann and 
Poincaré, gave way to the Cantorian concept of an organization 
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of individual points, the number of points usually being infinite. 
It gradually became recognized that any collection (be it a set of 
numbers, algebraic entities, functions, or even nonmathematical 
objects) can constitute a topological space in some sense or other, 
the utility of such an interpretation depending on the number of 
topological properties exhibited by the collection. This realiza- 
tion underlies the fundamental importance of topology and its use 
as a tool even in investigations of such topics as the foundations 
of logic. Older, geometric aspects retain their importance; but, 
along with the rest of the subject, their importance is enhanced by 
the newer concepts. 

For a collection to be assigned a topological character it is suf- 
ficient that for each set M of its points the limit points of M be 
specified; then the collection may be called a topological space. 
The intuitive meaning of this may become clearer by returning 
to the well-known spaces of geometry for an illustration. Con- 
sider the space in which the figures of ordinary plane geometry are 
imbedded—the Euclidean plane denoted Æ?. If E? is regarded as 
a collection of points, a point p of E? may be called a limit point 
of a collection M of points of Æ? if every circle with centre p en- 
closes points of M (that are different from p if p happens to be- 
long to the collection M). For example, if M is the set of all 
points enclosed by a triangle 7, then every point of T is a limit 
point of M; also every point of M is a limit point of M. On the 
other hand, no point exterior to T is a limit point of M, since 
each such point can be enclosed in a circle whose interior con- 
tains no points of M. In three-dimensional Euclidean space, 
limit points may be defined similarly, using spheres instead of 
circles. The intuitive concept underlying the notion of limit point 
then is that of nearness (proximity), a point p being a limit point 
of a collection of points M if there are points of M arbitrarily 
near p. However, the latter would not be an adequate definition 
since in some topological spaces there is no such notion as dis- 
tance. In this manner, however, all the well-known spaces of the 
classical types of geometry become topological spaces (e.g., see 
Sors, Geometric). And an important part of topology is de- 
voted to the study of Euclidean spaces and their subsets, as well as 
their counterparts in more general topological spaces. 

Point Sets.—Since the configurations of topology are con- 
sidered as point sets (i.e., types of organization of their individual 
points; see Pornt Ser), a few of the terms and some of the sym- 
bols of set theory used in topology are given here (see Locic: The 
Set Theory of Zermelo). 

That a point p belongs to a point set A may be expressed by 
the relation p e A, which is read “p is an element (or point) of 
A.” A set that has at least two elements is called nondegenerate; 
if it has no elements it is called empty. If the cardinal number of 
the elements of a set is not greater than that of the infinite set of 
positive integers, then the set is called countable (see NUMBER). 
If A and B are two sets, their sum or union (in set-theoretic 
symbols A UB) is the set that consists of all elements x such that 
«eA, xeB, or both. The product or intersection of A and B 
(ANB) is the set that consists of all elements x such that xe A 
and «eB. (Thus if A and B are two nonparallel straight lines in 
the plane, their intersection is a set consisting of a single point.) 
By the difference A — B is meant the set of all elements of A that 
are not in B; in case B is itself part of A, then B is called a subset 
of A and A — B is called the complement of Bin A. If A and B 
have no point in common they are called disjoint. See also SET 
THEORY (THEORY OF AGGREGATES). 

Homeomorphism.—The basic notion of topological equiva- 
lence (homeomorphism) makes precise the sense in which all cir- 
cles, triangles, and so on, are considered topologically to be the 
same. Suppose that S and T are collections in which limit points 
have been specified (hence they are topological spaces). Suppose 
also that between the points of S and the points of T there is a one- 
to-one correspondence such that if in S a point is a limit point 
of a point set A, then in T the point g corresponding to p is a limit 
point of the point set B that corresponds to A ; and conversely if in 
T a point q is a limit point of a point set B, then in S the point p 
corresponding to g is a limit point of the point set A that corre- 
sponds to B. Under these conditions S and T are called topologi- 
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cally equivalent and the one-to-one correspondence just described 
is called a homeomorphism (between S and 7). 

The congruences of elementary plane geometry (see Concru- 
ENCE) are particular cases of homeomorphisms; likewise, similar 
figures (g.v.) are homeomorphic. But homeomorphisms consti- 
tute a much larger class than these types of correspondence. In- 
deed, a simple closed curve may be defined as any topological space 
that is homeomorphic with a circle; and, since in assigning limit 
points for all subsets of Euclidean space every subset is itself 
turned into a topological space, this definition permits identifica- 
tion of those configurations in Euclidean space that are simple 
closed curves, In particular it is seen that every polygon is ho- 
meomorphic with a circle and hence is a simple closed curve, 
Similarly, in three-dimensional Euclidean space, the surface of a 
sphere is homeomorphic with the surface of a cube. 

Topological Properties—Any property that is definable in 
terms of the notion of limit point may be called topological. For 
example, suppose A and B are disjoint, nonempty point sets (in 
a topological space) neither of which contains a limit point of the 
other; then A and B are called separated. If a space is not the 
union of separated sets, it is called connected. The property of 
being connected is topological and is one of the most fundamental 
in topology. All the ordinary configurations of Euclidean geom- 
etry are connected. In the third paragraph of this article, prop- 
erty (1) means precisely that the point set remaining when a point 
is removed from a circle is connected in the sense here defined; and 
property (2) means that when any two points are removed the 
resulting point set is not connected; that is, it is the union of sepa- 
rated sets. 

One of the most important statements concerning topological 
properties of Æ? is the Jordan curve theorem: if J is a simple 
closed curve in E?, then Æ? — J is the union of two separated con- 
nected sets A and B such that each point of J is a limit point of 
both A and B. In this theorem Æ? may be replaced by S? where 
S? denotes any homeomorph of the ordinary spherical surface. 

Properties that relate a subset of a space to the space are often 
termed relative (positional). For example, a point set M ina 
space S is called closed (relative to S) if it contains all its limit 
points in S. The set M of all points enclosed by a circle C in the 
plane Æ? is not closed (relative to Æ?) but the union of M and C 
is closed; and a subset of a space S is open (relative to S) if its 
complement in S is closed. Such properties are affected by 
changes in S; a point set that is closed in S may fail to-be closed 
if new points are added to S, for example. 

Topological properties of spaces form the basic tools and objects 
of study in topology. Their significance is made clearer by the 
concept of topological invariant. Suppose R is a class of topologi- 
cal spaces (see Topological Spaces, below) and consider properties 
that have significance for the spaces of R. Any such property 
which, if it holds for one space S of R, holds for every space of R 
that is homeomorphic with S may be called a topological invariant 
of Sin R. The properties defined above (indeed, all topological 
properties) are topological invariants no matter what the class R 
of topological spaces may be. However, properties that are in- 
variant in certain classes of spaces may cease to be invariant in 
larger classes; sometimes properties are investigated in topology 
when the total class of spaces for which they are invariant is not 
known. 

An important type of problem is the recognition (by means of 
topological invariants) of the class of configurations to which 4 
given point set belongs. Thus in Æ? the simple closed curve may 
be characterized by topological invariants as follows: every non- 
degenerate point set in Æ? which is (a) connected, (b) closed, an 
(c) has properties (1) and (2) of the third paragraph of this ar- 
ticle, is homeomorphic with a circle. Similarly, if in addition to 
(a) and (b) it is known of a point set in $2 that the removal of 
any one of its points (with the possible exception of two) dis- 
connects it, then it must be homeomorphic with a finite closed 
interval of a straight line. (Such a point set is called an arc, the 
two special points that do not disconnect it being called its end 
points.) 

Some invariants are of a numerical nature. Let M be a point 
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set in a topological space and pe M. Then a point x of M may 
be said to be connected to p in M if some connected subset of M 
contains both p and x. The set of all points x that are connected 
to p in M is called a component of M; any point of such a com- 
ponent will serve instead of the point p to determine the com- 
ponent. For example, if M consists of two circles having no 
common point then M has two components (the circles). The 
number of components of a point set is an excellent example of a 
numerical topological invariant. Numerical invariants occur fre- 
quently in algebraic topology. 

Topological Spaces.—Recall that to give an arbitrary collec- 
tion S a topological character (a topology) it is only necessary to 
specify the limit points for each subcollection M of S; że., to each 
subset M of S is assigned a subset of S called the set of limit 
points of M. It was shown above how this is usually done for the 
Euclidean spaces and their subsets. But topological spaces are 
not limited to a Euclidean framework since any collection at all 
may be made a topological space by assigning to each subcollection 
M the set of its limit points. These assignments are usually 
made with a definite object in view (such as an application to 
some particular problem in mathematics, physics, or technology), 
and ordinarily require more than the mere assignment of limit 
points for the various point sets. Consequently in practice the 
term topological space is usually applied in a slightly more re- 
stricted sense than that indicated above, the particular sense being 
set forth in axiomatic form as a rule. Some of the more important 
types of topological space are described below. 

Hausdorff Spaces—A favourite method for giving the topology 
of a space is to specify its open sets. From this point of view 
if E is any collection and it is quite arbitrarily specified that cer- 
tain subsets of Æ are to be open—in such a manner, however, that 
(1) Z itself is open and the empty set is open; (2) if A and B are 
open sets, then ANB is open; and (3) the union of any number 
of open sets is open—then £ represents one of the most commonly 
employed types of topological space. A point p of Æ is a limit 
point of a subset M of Æ if every open set that contains p also con- 
tains at least one point of M distinct from p. (Compare the defi- 
nition given for limit point in Æ? in the sixth paragraph of this 
article.) If to the axioms just given it is added that (4) if p and q 
are distinct points of Æ, then there exist disjoint open sets P and 
Q containing p and q respectively, then the combined set (1)-(4) 
characterizes the so-called Hausdorff topological spaces. For ex- 
ample, if the interior of each circle in Æ? is called an open set, 
and every set obtained by taking unions (finite and infinite) of 
these is also called open, then the plane becomes a Hausdorff space. 

Metric Spaces—The Euclidean spaces are also special cases of 
the metric spaces. A metric space is a set S together with a dis- 
tance function d(x,y) that is defined as a unique real number for 
each pair of points x,y e S having the property that (1) d(x,y) = 0 
if and only if x and y are the same points, and (2) for every three 
points x, y, z of S, distinct or not, d(x,y) £ d(x) + d(y,z). 
These requirements imply that d(x,y) = d(y,x) and that d(x,y) is 
never negative. Condition (2) will be recognized as the triangle 
inequality of plane geometry, where d(x,y) is the usual distance 
between the points æ and y. Ina metric space a spherical neigh- 
bourhood U (xr), where x e S and r is a positive real number, is the 
Set of all points y such that d(x,y) <r. Thus in Æ? the interiors 
of circles are spherical neighbourhoods. If each spherical neigh- 
bourhood in a metric space is called open, and all unions of these 
spherical neighbourhoods are called open, then the space becomes 
a Hausdorff space. 

M etrizable Spaces—A Hausdorff space is called metrizable if 
there exists a distance function d(x,y) such that the open sets ob- 
bt as indicated in the preceding paragraph are identical with 

e original open sets of the space. An interesting metrization 
eet is to determine what topological properties (if any) of a 
pe dor space make it metrizable. If in Æ? there is allowed to 

€ open any circle interior from which has been deleted a countable 
Set of points, as well as arbitrary unions of such open sets, then a 
Hausdorff space results that is not metrizable. If it were met- 
Nzable, any set with a limit point p would contain a countable 
Subset that has p as a limit point. (This holds for all metric 
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spaces, but not for the space just defined. Note that the same set 
—that consisting of all points in the Euclidean plane—has been 
called a topological space in two different senses: first as the usual 
Euclidean plane, in which sense it is a metric space, and second 
as a nonmetric Hausdorff space. Thus the same collection may be 
converted into many different topological spaces.) 

One of many solutions of the metrization problem is obtained 
as follows: if a space S has the property that for arbitrary disjoint 
closed sets A and B there exist disjoint open sets containing A 
and B, respectively, then S is called normal. Using the properties 
of the distance function, it may be shown that every metric space 
is normal. In the definition of normal, if the set A consists of a 
single point, then the resulting (weaker) property is called regu- 
lar. Each property (regular, normal) strengthens axiom (4) used 
in defining a Hausdorff space. If a space contains a countable 
set G of open sets such that every open set in the space is the 
union of elements of G, then the space is called perfectly separable, 
or is said to have a countable base. A necessary and sufficient con- 
dition that a perfectly separable Hausdorff space be metrizable is 
that it be regular. As a corollary it follows that, among the per- 
fectly separable Hausdorff spaces, metrizability is a topological 
invariant since regularity is a topological invariant. Thus, al- 
though distance itself is not invariant, the ability to have a dis- 
tance function is invariant among such spaces. Separability is a 
property closely related to perfect separability, a space S being 
separable if it contains a countable set M such that every point of 
Sis either a point of M or a limit point of M. Every perfectly 
separable space is separable and every separable metric space is 
perfectly separable. 

Complete Spaces—An important class of metric spaces is that 
of complete spaces. In analogy with the Cauchy sequences of 
algebra and function theory, a sequence p1, po,..., Pry» +. Of 
points of a metric space is said to form a Cauchy sequence if for 
arbitrary positive number e there exists a number N (e) such that 
if m and » are both greater than N (e), then d(p»,p,) < €. A se- 
quence is said to converge if there is a point p such that d(p,,p) 
approaches zero as ” increases; a metric space in which every 
Cauchy sequence converges is called complete. (The Euclidean 
spaces are complete.) The set of all single-valued real functions 
defined over the interval (0x1) forms a complete space 
in which each function is a point and the distance between two 
functions f and g is taken to be the least upper bound of the ab- 
solute values |f(x) — g(x)|. Every metric space is homeomorphic 
with a subset of some complete space. 

Compact Spaces.—If G is a collection of open sets in a space 
S, and S is the union of the elements of G, then G is said to cover, 
or to be a covering of, S. A compact (sometimes called bicom- 
pact) space has the property that if U is a covering of it by open 
sets then a finite number of the open sets of U cover the space. 
The Euclidean spaces are not compact but every closed subset 
lying in a finite portion of such a space is compact. Not all com- 
pact spaces are metric; among the compact Hausdorff spaces 
metrizability is equivalent to perfect separability (since every 
compact Hausdorff space is normal). A nondegenerate space that 
is both compact and connected is frequently called a continuum; 
the term compactum is used to denote a space that is both com- 
pact and metric. 

Paracompact Spaces—More general than compact spaces are 
paracompact spaces, also defined in terms of coverings by open 
sets. Suppose U and V are coverings of a space by open sets; 
then V is called a refinement of U if for every element of V there 
is an element of U that contains it. A covering U is called locally 
finite if for each point « there is some open set containing x that 
intersects only a finite number of elements of U. ‘Then a space is 
paracompact if it is a Hausdorff space S and if for every covering 
U of S by open sets there is a locally finite covering V of S by 
open sets which is a refinement of U. In terms of paracompact- 
ness a solution of the metrization problem can be stated in more 
general terms. If a space is called locally metrizable provided 
each of its points is in an open set that is metrizable, then a lo- 
cally metrizable Hausdorff space is metrizable if and only if it is 


paracompact. 


86 


Product Spaces.—If A and B are any two sets, then the prod- 
uct set A X B is the set of all pairs (a,b) where a and b are ele- 
ments of A and B, respectively. Let S and T be any two topologi- 
cal spaces. Then by the product space of S and T is meant the 
space obtained from S X T by letting all products U X V be open, 
where U and V are open subsets of S and T, respectively; it is also 
denoted S X T. For example, the product space of two Euclidean 
straight lines is topologically equivalent to the plane (a principle 
used in Cartesian geometry); if S and T are circles, then S X T 
is topologically equivalent to the torus (surface of a doughnut- 
shaped solid). Products may also be defined for any number of 
spaces, and are an excellent source of topological configurations. 

Peano Spaces.—If S and T are topological spaces, then by a 
continuous mapping of S into T is meant a function f that assigns 
to each point x of Sa point f(x) of T, in such a manner that if A 
is a subset of S with limit point p, then f(p) is in f(A) or is a 
limit point of f(A) in T. It may be symbolized by the expression 
f:S—T. (If for every ye T there is at least one x€S such that 
f(x) = y, then f is called a mapping of S onto T.) 

The concept of a mapping of one space into another has proved 
one of the most important tools in topology, leading to important 
invariants such as the homotopy classes of algebraic topology, as 
well as to many interesting problems. An interesting type of 
topological space is obtained by mappings of the real number in- 
terval R ; more precisely, if P is a Hausdorff space and there exists 
a mapping f:R — P which is onto, then P is called a continuous 
curve or Peano space. Such spaces form a much larger class than 
might at first be suspected; for instance, a circle together with 
its interior in Æ? is a Peano space. (The name commemorates 
the work of the Italian mathematician and logician Giuseppe 
Peano in first proving [1890] the statement just made.) The 
Euclidean 2-sphere S? is a Peano space and is completely char- 
acterized among the Peano spaces by the Jordan curve theorem; 
a necessary and sufficient condition for a space S to be homeomor- 
phic with S? is that it be a Peano space that contains at least 
Hae simple closed curve, and in which the Jordan curve theorem 
holds. 

The first successful characterization of Peano spaces in terms 
of intrinsic topological invariants utilized the property of local 
connectedness: a space S is called locally connected if, given x eS 
and an open set U containing x, there exists a connected open set V 
containing x and lying in U. A Peano space is characterized as a 
locally connected metric continuum. 

The structure of the higher-dimensional Peano spaces may be 
made geometrically more attractive by the imposition of local- 
connectedness properties of higher dimensions. The local con- 
nectedness described above is then the 0-dimensional case of an 
n-dimensional type of local connectedness in which the homology 
theory of algebraic topology plays a part; specifically, given «eS 
and an open set U containing x, there exists an open set V contain- 
ing x and lying in U such that every #-cycle on a compact subset of 
V bounds on a compact subset of U. Peano spaces that are locally 
connected in this sense for all dimensions up to and including a 
given positive integer exhibit properties of which the correspond- 
ing properties of Peano spaces are the O-dimensional cases. In 
structure they begin to approximate the n-dimensional manifolds 
(see MANIFOLDS). 

Retracts.—Of special interest and importance among the spaces 
that are locally connected in higher dimensions are the retracts. 
A subset T of a space S is called a retract of S if there is a con- 
tinuous mapping f:S—>T such that if xeT, then f(x) =x. A 
space T is called an absolute retract if, for every normal space 
S and closed subset T’ of S that is homeomorphic with T, 7” is 
aretract of S. Many of the most important topological spaces are 
absolute retracts; for example, the n-dimensional Euclidean cube 
is an absolute retract for n = 1, 2,3.... For n= 1 this is any 
space homeomorphic with a closed line interval—an arc; for 
n = 2, the spaces homeomorphic with a circular disk; for n = 3, 
the spaces homeomorphic with the ordinary cube of Euclidean 
three-dimensional space. 

An elementary configuration such as the simple closed curve is 
> not an absolute retract. However, it does have a property that is 
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analogous to but more general than that which characterizes the 
retract: a subset T of a space S is called a neighbourhood retract 
of Sif there is an open subset U of S that contains T and such that 
T is a retract of U. For example, if S is a circular disk and T is 
its perimeter, then T is not a retract of S; but T is a neighbour- 
hood retract of S. Then a space T is an absolute neighbourhood 
retract if, for every normal space S and closed subset 7” of S that 
is homeomorphic with T, T” is a neighbourhood retract of S. The 
simple closed curve is an absolute neighbourhood retract; more 
generally, the Euclidean m-sphere is an absolute neighbourhood re- 
tract for n =1,2,3,.... 

Dimension Theory.—One of the most important contributions 
made by topology is embodied in solutions of the ancient problem 
concerning the nature of dimension. It may be expected that such 
a concept will (1) assign to each space a unique integer (its dimen- 
sion number); (2) in particular, it will assign to Euclidean 7-space 
the dimension number n; and (3) if S is a subspace of a space T, 
that the dimension of S will not exceed that of T. For a wide 
class of spaces, including all the ordinary spaces of mathematics 
and physics (indeed, all separable metric spaces), such a dimen- 
sion concept has been provided. This has been done in a variety 
of ways, some from the standpoint of pure point-set concepts of 
topology and some from the standpoint of algebraic topology. 

Such a dimension function, as it might be called, may be ex- 
emplified briefly by use of the coverings mentioned above. Sup- 
pose S is a separable metric space. Then the dimension of S is said 
to be at most » if every finite covering of S by its open sets has a 
refinement C’ such that not more than n + 1 elements of C’ have 
common points. The dimension of S is equal to if mis the small- 
est integer for which the dimension of S is at most #. Such a di- 
mension function is a topological invariant and has the required 
properties (1), (2), and (3) listed above. The following may be 
cited as examples of theorems of dimension theory: every separa- 
ble metric space is homeomorphic with a subset of a compactum of 
the same dimension; every such space that is of finite dimension 
n is homeomorphic with a subset of the (2m + 1)-dimensional 
Euclidean space. 

Special Applications.—In addition to applications cited 
above, many special applications of topology have been made to 
other fields of mathematics; for example, the proof of the funda- 
mental theorem of algebra (see Equations, THEORY oF: The Fun- 
damental Theorem of Algebra) which may be deduced from any 
of a number of theorems of plane topology; special properties of 
functions (e.g., existence of real continuous functions having no 
derivative); analytic functions; algebraic geometry; calculus of 
variations; harmonic integrals; and many others. The theory of 
topological groups and their applications has been extensively 
developed. 

See also CALCULUS OF VARIATIONS; ANALYSIS, ABSTRACT; ANAL- 
ysis, COMPLEX; INTEGRATION AND MEASURE. 
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TORADJA (Toraya), a group of tribes of central Celebes 
who, together with the closely related Sadang, are survivors of the 
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invading people that overran the island and absorbed or extermi- 
nated the aboriginal Negrito (g.v.). In later centuries they in 
turn have been driven back from the coasts by Muslim Indone- 
sians such as the Bugis (see Buct). Their warfare and headhunt- 
ing made it necessary to locate their villages on easily defended 
hilltops. 

There the houses, with saddle roofs resembling those of the 
Toba Batak of Sumatra, surrounded a square in which stone slabs 
were erected in honour of the nobility. The elaborate buffalo sac- 
rifices commemorated by these slabs assumed such proportions 
that the colonial government severely curtailed them to preserve 
the cattle stock. Rice cultivation on irrigated fields and warfare 
were also privileges of the nobility. 

Under Dutch control warfare was stopped and missionaries con- 
verted part of the population to Christianity. These changes led, 
in turn, to the abandonment of many of the hilltop strongholds 
and to the establishment of villages in the valleys. 

Early accounts tell of the elaborate bark-cloth garments of 
the women. Today their poncholike blouses of cloth are decorated 
with scroll designs made with shell disks, A sarong is worn, but 
below this the woman wears short trousers. It was a custom, now 
going out of style, for both sexes to have their front teeth broken 
off at the gums. Face painting in dots and lines is common. De- 
scent is reckoned bilaterally, Toradja population in the 1960s was 
estimated at 400,000, of whom 180,000 were Christians. 

See also CELEBES. 

Brstiocrapny.—N, Adriani and A, C. Kruyt, De Bare’e sprekende 
Toradjas van Midden-Celebes, 2nd ed. (1950-51); R. E. Downs, The 
Religion of the Bare’e-Speaking Toradja of Central Celebes (1956) ; 
A. C. Kruyt, De West-Toradjas op Midden-Celebes (1938) ; R. T. Mc- 
Vey (ed,), Indonesia (1963). (F.-C, CeE.; P. E. ve J. ve J.) 

TORAH, a Hebrew word which in Jewish tradition has come 
to signify both the Pentateuch (q.v.) and the entire body of Jew- 
ish teachings. The word is derived from a root which means, in 
its simplest conjugation, to cast, throw, or shoot; but which in one 
of the derived conjugations (the hif‘il; see HEBREW LANGUAGE) 
signifies, in addition to all the above meanings, to show the way, 
to give instruction, or to teach. It is in these latter senses that 
the noun torah is used throughout the Old Testament, where it 
signifies especially ethical instruction given by mortals (Prov. 
1:8; 3:1, passim), divine teachings (Isai. 30:9), or the divine 
laws-as incorporated in one or another of the sections of the 
Pentateuch (e.g., Ex. 24:12; Deut. 1:5, passim). 

Considered from a historical and text-critical point of view, it 
is evident that there were different ideas in ancient times about 
the actual content of the revelation on Sinai; contrast, for ex- 
ample, the various versions of the revelation in Exodus. Accord- 
ing to one version, the Lord only uttered the commandments while 
Moses wrote them down (Ex. 20:18 [21] ff.), whereas in another 
version God actually wrote them down himself (24:12; compare 
31:18 and 32:15-16). The term “ten utterances” (i.e., “Ten 
Commandments”) is used in Ex. 34:28 evidently with reference 
to the ten laws of the covenantal code in verses 12-26; whereas 
in Deut. 4:13 and 10:4 this term refers to the code given in Deut. 
5:6-21 (parallel to the code in Ex. 20:2-17, where, however, this 
term is not used). The latter code alone is the “Ten Command- 
ments” of both Jewish and Christian tradition (see also DECA- 
LOGUE), 

The early rabbis were the direct heirs of the literature incor- 
Porating the beliefs of ancient Hebrew religion. During the sev- 
eral centuries which intervened between the writing of the latest 
Portions of the Pentateuch and the rise of rabbinic Judaism, how- 
€ver, profound changes in religious practice and belief had oc- 
curred among the people in both Palestine and Babylonia. While 
many differences at first existed among the rabbis as to the actual 
Meaning of the various contradictory stories of the revelation, the 
overriding belief of the spiritual legislators that all of the five 

ooks of Moses were divinely inspired and thus incapable of self- 
Contradiction finally gave rise. to the consensus that every verse 
of those books had been revealed by God to Moses on Sinai. (The 
8yptian Jews of Hellenistic times, however, evidently believed 


t only the legal portions of the Pentateuch had been so re- 
vealed.) 
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An attempt was made to explain the seeming contradictions 
among the various versions of the revelation—as also among in- 
dividual laws—through the utilization of certain hermeneutic 
principles. One such principle, much employed by biblical exe- 
getes in the later Middle Ages, stated that “there is no chronologi- 
cal sequence in the Torah”; thus, stories and codes, or portions of 
them, located in Leviticus, Numbers, or Deuteronomy, could well 
have been revealed to Moses before similar passages in Exodus. 
Another such principle stated that “the Torah speaks in the [ordi- 
nary] language of people”—a rule developed to ameliorate the 
harshness of pentateuchal anthropomorphisms that in their literal 
meanings could offend the sensibilities of the religious Jews of rab- 
binic times. (This principle was much employed by Jewish phi- 
losophers and apologists in later times in explaining their assertion 
that the Torah was the basis of pure spiritual monotheism.) 
The apparent differences between the ritual practices laid down 
as mandatory in the Pentateuch and those of the Jews of early 
rabbinic times were explained on the basis of the belief that an 
unwritten (że., oral) law amplifying, explaining, and modify- 
ing the written Torah had been revealed to Moses along with 
the written Torah, and that this Oral Law had been transmitted 
from one spiritual leader to the next until it was finally incor- 
porated, at least in part, into the rabbinical legal codification 
known as the Mishna. (See Tatmup: Oral Law; The Mishna.) 
The classical formulation of this principle is given in the Mishna, 
Aboth 1:1: “Moses received torah from Sinai and committed it to 
Joshua, and Joshua to the elders, and the elders to the Prophets, 
and the Prophets committed it to the men of the Great Assembly.” 

As the study of the Law progressed, successive layers of com- 
mentary and interpretation were claimed to belong also to the 
sphere of the Oral Law; and in the course of time it became 
customary to refer to the entire body of Jewish lore as torah. In 
this sense the term torah is still widely used. The actual con- 
tent of the revelation on Sinai, which was the subject of much 
debate and explanation on the part of medieval Jewish exegetes, 
has not, however, been agreed upon by Jewish philosophers and 
theologians universally; some have adhered to the traditional 
rabbinic view of the revelation, while others have held that only 
the laws of the Pentateuch, or even the Ten Commandments alone, 
constituted the substance of the revelation. For theologians in 
the latter category, the term torah denotes much more than the 
actual content of the revelation at Sinai. 

The reading of the Torah has always constituted the core of the 
synagogue ritual (see Lirurcy, JewisH). For this ceremony, 
which was also in the past a form of study, only parchment Torah 
scrolls in good condition, and written in a special decorative He- 
brew hand, may be used. Until the Middle Ages, only those syna- 
gogues which adhered to the Babylonian rite finished the reading 
of the Torah in one year; those adhering to the so-called Pales- 
tinian rite allowed a three-year period for its completion. Since 
the Crusades, however, the Babylonian annual cycle has come to 
prevail in all synagogues, including those in the state of Israel. 
The cycle is completed, and a new one begun, on the day following 
the conclusion of the Feast of Tabernacles, the day known as 
Simhath Torah, “the [Day of] Rejoicing in the Torah.” 

BrsriocrapHy.—Hastings’ Dictionary of the Bible, vol. iii, pp. 64- 
73; The Jewish Encyclopedia, vol. xii, pp. 196-199 and 254-257; vol. 
ix, pp. 423-426; vol. xi, pp, 126-134 and 364-365, each with additional 
useful bibliography. For other meanings of the noun torah, see Brown, 
Driver, and Briggs, Hebrew and English Lexicon of the Old Testament, 
pp. 435-436 (1952). (N. Go.) 

TORBAT-E HEYDARIYEH (Tursat-1-Hawarr), the 
chief town of a shahrestan (district) in the ostan (province) of 
Khurasan, Iran, lies about 75 mi. (120 km.) S of Meshed on the 
motor road south to Zahedan. Other roads lead east and west 
through the valleys of Khurasan. The population (19,830 in 1956) 
is mostly of Qarai-Turkish stock, settled there by Timur in the 14th 
century; but many of the merchants and artisans are from Yazd. 

The town was formerly known as Zavah. It derived its new 
name from the turbeh, or tomb, of a holy man named Qutb ud-Din 
Heydar, the founder of the ascetic sect of dervishes known as 
Heydaris, who died c. 1230 and is buried in a domed building just 
outside the town. In the northeast are the ruins of an old citadel, 
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or the Ark of Ishak Khan, The bazaar is formed of four dome- 
vaulted streets radiating from a central dome. The surrounding 
district is fertile and large quantities of wheat and barley are grown, 
besides fruits. Silk production, once important, has largely de- 
clined. Trading activities are chiefly in agricultural products, but 
wool and carpets are also important trade items. (H. Bo.) 
TORBERNITE, one of the principal uranium minerals, is a 
hydrous uranium and copper phosphate of secondary origin (see 
Uranium: Occurrence). The crystals are tetragonal, thin to 
thick tabular; also in scaly or foliated aggregates. There is a 
perfect micaceous cleavage parallel to the base, and on this face 
the lustre is pearly; otherwise it is vitreous to subadamantine. 
The bright grass- to emerald-green colour is characteristic. The 
hardness is 2 to 2.5 and the specific gravity 3.22. The formula 
is Cu(UO,)9(PO4)o.12H2O. The water content varies with the 
temperature and humidity, and is normally less than the formula 
indicates. When torbernite loses four molecules of water it passes 
over to metatorbernite, with a change in optical properties. Tor- 
bernite is found in Bohemia and Saxony and is abundant in the 
Katanga district of the Democratic Republic of the Congo; the 
best specimens are from Cornwall. The name torbernite is 
after Torbern Bergman (1735-84), a Swedish chemist. 
(L. S. Rx.) 
TORCELLO, an island of the Veneto, Italy, in the lagoon 
5 mi. (8 km.) NE of Venice. Founded in A.D. 452 by refugees 
from Altinum on the mainland and a populous city in the early 
Middle Ages, it is now virtually uninhabited. Two notable 
churches survive. The cathedral (S. Maria Assunta), founded in 
639, was rebuilt except for the apse and ruined circular baptistery 
in 864-867, and again enlarged in 1008. The campanile is of the 
9th century, and the fine mosaics, including a dramatic Last Judg- 
ment on the west wall, are Veneto-Byzantine work of the 12th- 
13th century. The adjoining church of Sta. Fosca (c. 1011) is of 
unusual plan: internally a Greek cross with a projecting triapsidal 
sanctuary and externally enclosed on five sides of an octagon by an 
arcaded portico. The central dome was never completed. Adjoin- 
ing are two restored 14th-century palaces. (J. B. W.-P.) 
TORCH LILY, Rep-Hor Poker PLanT and FLAME FLOWER 
are common names for about 70 species of plants belonging to the 
genus Kniphofia of the lily family. About 40 species occur in 
South Africa, the remainder being native to tropical Africa and 
Madagascar. The plants possess a fleshy rootstock from which 
basal, persistent, lanceolate leaves arise, and usually a tall scape 
of red and yellow drooping flowers in a dense, terminal, spikelike 
raceme. The common names are appropriate because of the bril- 
liantly coloured pokerlike spikes. Some of the species, and par- 
ticularly some of the numerous hybrids available, make excellent 
hardy border plants that bloom from midsummer until late autumn 
and with a wide range of colour. (J. M. BL.) 
TORDESILLAS, TREATY OF, between Spain and Portu- 
gal, was signed on June 7, 1494, to settle conflicts arising from 
Columbus’ first voyage. In 1493 Pope Alexander VI had set up a 
line of demarcation from pole to pole 100 leagues west of the Cape 
Verde Islands. Spain was given exclusive rights to the region 
west of the line; Portuguese expeditions were to keep to the east. 
King John II of Portugal was dissatisfied because Portugal’s rights 
were not specifically affirmed and the Portuguese would not have 
sufficient sea room for their African voyages. Meeting at Tor- 
desillas in northwestern Spain, Spanish and Portuguese ambas- 
sadors reaffirmed the papal division, but the line itself was 
moved to 370 leagues west of the Cape Verde Islands. Papal 
sanction of this change was finally given on Jan. 24, 1506. Since 
the line now intersected South America from the mouth of the 
Amazon to Santos, Portugal successfully claimed Brazil after its 
discovery by Pedros Alvares Cabral in 1500. (M. D. BE.) 
TORELLI, GIUSEPPE (1658-1709), Italian violinist: and 
composer who helped to establish the form of the violin concerto, 
was born at Verona on April 22, 1658. He studied with G. A. Perti 
in Bologna, and in 1686 played the viola in the church orchestra 
of S. Petronio there. In 1695 he went to Vienna, and about 1696 
was appointed Kapellmeister at Ansbach, His oratorio Adam was 
given in Vienna in 1700. The following year he returned to 
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Bologna, where he played the violin in the orchestra. He died at 
Bologna on Feb. 8, 1709. 

Torelli wrote many concertos for stringed instruments; he was 
one of the first to write concertos for the solo violin. He also 
produced sonatas and concertos for brass instruments and strings, 
Many of his works were published in Bologna between 1686 and 
1692. Others survive in manuscript collections at Bologna and 
Modena. Among modern editions of his works are the Concerto 
a 4 in forma di Pastorale per il santissimo Natale (“Christmas 
Eve Concerto”), edited by A. Schering, and violin concertos edited 
by A. Schering and B. Paumgartner. 

See F. Giegling, Giuseppe Torelli (1949). (Cs. Cx.) 

TORGAU, a regional capital of East Germany in the Bezirk 
(district) of Leipzig, German Democratic Republic, lies on the 
Elbe River about 38 mi. (61 km.) NE of Leipzig. Pop. (1964) 
20,585. Among buildings which survived World War II is the 
Hartenfels Castle, built in the 16th and 17th centuries and now 
housing a museum, At the former Torgau fortress prisoners-of- 
war were held during World War II. The town is a railway junc- 
tion and has an inland transshipment harbour. Manufactures in- 
clude agricultural machinery, paper, glass, and ceramics. 

Torgau was first mentioned in the chronicles in 973 and received 
its municipal charter between 1255 and 1267. From the 15th 
century the town was frequently the seat of the Saxon princes. In 
1526 the federation of evangelical princes (Torgauer Bund) was 
formed against the Roman Catholic princes. During this period 
Martin Luther was active in the town; his wife, Katherine von 
Bora, is buried in the 16th-century Marienkirche. A monument 
on the Elbe near Torgau commemorates the first meeting between 
Soviet and U.S. troops during the closing days of World War II. 

TORNADO, the violently revolving funnel cloud of small 
diameter that is well known in the United States east of the 
Rockies, in southern and middle U.S.S.R., and in southern Aus- 
tralia. Rotation is either clockwise or counterclockwise. In West 
Africa, tornado is the local name for the violent squall that blows 
out of the front of thunderstorms and dust storms (equivalent to 
the haboob of the Sudan). Less commonly and in less violent 
form than in the U.S., tornadoes occur in nearly all other parts of 
Europe and America and locally in Africa and Asia, In the United 
States they are also popularly known as twisters or cyclones. 
North American tornadoes average 300-400 yd. (275-375 m.) in 
width, although some extend a mile or more. They often form in 
families of two or more in the same region at the same time. 
Paths are usually short, from several to 50 mi., but occasionally up 
to 300 mi. long; in the U.S. they generally run from southwest to 
northeast at 10-50 mph (16-80 km/hr). 

The funnel cloud results from the condensation of moisture 
through cooling by expansion and lifting of air in the vortex. 
However, the air for some distance outside the funnel cloud is 
also part of the vortex, and near the ground this outer ring be- 
comes visibly laden with dust and debris. The wind speed in the 
vortex has never been measured; but judging from the effects and 
from theoretical considerations, it is of the order of 100-500 
mph (160-635 km/hr). E. M. Brooks found that some tornadoes 
are centred in a larger, much weaker cyclone of about a five-mile 
radius, which he called “the tornado cyclone.” Because of cen- 
trifugal effects, very low barometric pressure occurs in the core of 
the vortex, creating a small “eye” that is clear and nearly calm. 
On radar, some tornadoes are located near a distinctive hooke 
echo that seems to revolve with the storm and may be associated 
with the tornado cyclone. (See RADAR METEOROLOGY.) 

The whirling funnel cloud appears to grow vertically or slant- 
ingly down from a dark heavy cloud of the cumulonimbus of 
thunderstorm type and to reach the ground while twisting and 
bending slowly, the base of the funnel dragging because of friction. 
It soon dies out in reverse order. Many tornadoes have bases ele- 
vated 50-100 ft. (135-275 m.) above the ground, in which case 
winds at the ground have speeds of less than 150 mph (240 km/hr). 
The funnels may extend down from as high as 25,000 ft. (68,580 
m.) (as reported in one instance). Rain and hail usually occur just 
before or after the tornado. There is considerable variation in de- 
tails of appearance of individual tornadoes. 
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The minute or so that it takes for the storm to pass results in 
fantastic destruction: buildings totally flattened, exploded to bits 
or moved bodily for hundreds of yards; straws driven through 
posts; some objects left unharmed amid complete wreckage. A 
safe refuge is a “cyclone cellar” with a stout door, such as pro- 
vided on many farms in the midwestern U.S. The roar of the tor- 
nado can be heard as far as 25 mi. (40 km.) away. 

The continental plains of North America and the U.S.S.R., 
reaching from polar regions to the tropics, are specially favour- 
able for tornadoes, and no season is free from them. In spring 
and summer, however, tornadoes are five times as numerous as in 
winter and fall. They are more likely to occur during the day 
than at night. In the U.S., the greatest number occur in a belt 
along the eastern edge of the Great Plains area, extending from 
Towa to northeastern Texas. The centre of maximum frequency 
moves north and south, in winter near the’Gulf Coast, in summer 
over Iowa. 

The high speed of the revolving winds in a tornado is a result 
of convergence of slowly rotating air. Usually tornadoes form in 
association with thunderstorms that are in the vicinity of either 
a squall line or a front which is invading a region where a layer of 
warm dry air overlies moist air. This sort of stratification is often 
tendered unstable by the lifting and convergent effects of a front, 
but apparently a very special combination of additional circum- 
Stances is required to produce a tornado, See also SQUALL AND 
SQUALL LINE; THUNDERSTORM. 

Brsriocrapuy.—A, K., Showalter and J. R. Fulks, Preliminary Re- 
port on Tornadoes, U.S, Weather Bureau (1943) ; E. J. Fawbush, R. C. 
Miller, and L. G. Starrett, “An Empirical Method of Forecasting Tor- 
nado Development,” Bull. Amer. Met. Soc, vol. 32, no. 1, pp. 1-9 
KOS M. Tepper, “On the Origin of Tornadoes,” Bull. Amer. Met. 

oc., vol. 31, no. 9, pp. 311-314 (1950); E. M. Brooks, “Tornadoes 
and Related Phenomena,” The Compendium of Meteorology, American 

eteorological Society (1951); H. T. Harrison, Notes on Certain 
ne and Squall-Line Features, United Air Lines (1952) ; T. Fujita, 
ie ‘a of Detailed Synoptic Studies of Squall Lines,” Tellus, vol. 7, 
Se 405 (1955); T. Fujita, H. Newstein, and M. Tepper, Meso- 
W, , an Important Scale in the Analysis of Weather Data, U.S. 

eather Bureau, Research Paper no. 39 (1956); F. A. Huff, H. W. 

iser, and S, G. Bigler, Study of an Illinois Tornado Using Radar, 
Sias eae and Field Survey Data, State of Illinois, State Water 
Tomaia nan Report of Investigation no, 22 (1954) ; S. D. Snowden, 

of the United States, rev. ed. (1958). 
(R. G. Se.; J. C. F.) 


TORNEBOHM, ALFRED ELIS (1838-1911), Swedish 
Beologist and pioneer in the study and analysis of mountain struc- 
ure, was born in Stockholm on Oct. 16, 1838. Graduating from 
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the Technological Institute in 1858, he joined the geological sur- 
vey of Sweden in 1859 but resigned in 1873. After travel in cen- 
tral Europe and a visit to Ferdinand Zirkel in Leipzig, he returned 
to Stockholm as professor of mineralogy and geology at the Royal 
Institute of Technology. 

He then became director of the geological survey from 1897 to 
1906. Törnebohm’s researches give him high rank in the annals of 
mountain tectonics. In 1888 he presented the first outlines of his 
theory of the overthrust of the Caledonian Chain onto a foreland 
to the southeast. Later (1896) he demonstrated that the over- 
thrusting applied to the entire extent of the mountain range and 
exceeded 80 mi. He illustrated his completed description, in which 
he had the assistance of A. G. Högbom, with a map covering 36,000 
sq.mi. Toérnebohm was an accomplished mineralogist and petrog- 
rapher. He gave special attention to the iron ores of Sweden and 
early presented an exhaustive account of the crystalline phases of 
portland cement clinkers (1897). He died at Strängnäs, near 
Stockholm, on April 21, 1911. (C. E. T.) 

TORO (Baroro, Waroro), a Bantu-speaking people of south- 
ern Uganda numbering about 200,000 in the 1960s who inhabit 
the area north of the Katonga River between the Ruwenzori 
Mountains and Mubende district of the Ganda kingdom. Cul- 
turally and linguistically Toro is a part of the Nyoro kingdom, 
from which it seceded early in the 19th century under a prince of 
the Nyoro royal lineage. It was later reconquered, but at the 
end of the 19th century was permanently detached by the British 
and Ganda conquerors of the Nyoro. Since then Toro has en- 
joyed local self-government under its own king, the Mukama (first 
within the Uganda Protectorate, and after 1962 when Uganda 
achieved independence). 

See also BANTU (INTERLACUSTRINE). 

Bretiocrapuy.—A. I. Richards, East African Chiefs (1960) ; J. Ros- 
coe, The Bakitara or Banyoro (1923) ; B. K. Taylor, The Western 
Lacustrine Bantu (1962). (L. A. Fs.) 

TORO, a town of Spain in the province of Zamora, on the 
right bank of the Duero (Douro) River, 20 mi. (32 km.) E of 
Zamora on the Valladolid road, and on the Zamora—Medina del 
Campo railway. Pop. (1960) 10,218 (municipal). It is an an- 
cient fortified town with narrow streets, and a fine bridge spans 
the river. The collegiate church is Romanesque, of the 12th cen- 
tury but partially restored. The palace of the Laws is reputed to 
be the meeting place of the Cortes of 1371, 1442, and 1505, which 
made Toro and its code of laws celebrated. There are also Renais- 
sance mansions and a central arcaded square with its 18th-century 
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Casa Consistorial, outside of which stands a primitive Iberian bull, 
similar to those in Guisando, Salamanca, and elsewhere. The red 
wine of Toro, with its high alcoholic content, has been famous since 
Roman times. (C. D.L.) 

TORONTO, capital of the province of Ontario and the second 
largest city in Canada, is situated on the northern shore of Lake 
Ontario. It lies on a level lake plain, bounded to the north by the 
40-ft. cliff of the glacial “Lake Iroquois” shoreline. The plain 
is traversed by the Don and Humber rivers. The city covers ap- 
proximately 40 sq.mi., including Toronto bay (2 sq.mi.) and the 
islands stretching to the south of the city. Pop. (1961) 672,407; 
Metropolitan Toronto 1,618,787. 

History.—Toronto is the old name the Hurons gave to their 
country and probably means “land of plenty.” In 1750-51 the 
French established a fortified trading post called Ft. Rouillé on the 
site of Toronto, but they burned it nine years later to prevent 
its use by the British. In 1787 the British purchased the site 
from the Missisauga Indians and in 1793 settlement began with 
its establishment as the capital for the newly formed province of 
Upper Canada. The site was well away from the U.S. border and 
possessed an easily defended natural harbour at the beginning of 
an overland route to the Upper Lakes. In 1797 the legislature 
met for the first time in the new capital, which was called York. 
During the War of 1812 York was captured by U.S. forces and 
the parliament buildings and archives were burned (1813), At 
first the settlement remained a small administrative and garrison 
town. In 1820 it numbered about 1,250 people. In the 1830s 
the population grew rapidly as a result of large-scale immigration, 
and commerce became more important than the administrative 
function. In 1834 York resumed its original name and was incor- 
porated as the city of Toronto, with a population of over 9,000. 
The centre of the city shifted from near the Don outlet to Yonge 
street. In the second half of the 19th century Toronto became 
the leading financial, commercial and industrial centre of the prov- 
ince and gradually became the focal point for the reorientated rail- 
way network. In 1885 the city included about 120,000 people and 
spread over most of the lake plain. 

The Municipality of Metropolitan Toronto.—Between 
1881 and 1914 the city expanded considerably by means of a num- 
ber of important annexations. After that the built-up area grad- 
ually spilled over into various municipalities, creating numerous 
problems in urban development. Accordingly, the provincial legis- 
lature in 1953 enacted legislation to provide for the federation of 
Toronto and its 12 suburban municipalities into a new municipality 
called Metropolitan Toronto, or Metro. The federated suburban 
municipalities have greatly contrasting economic structures. The 
towns of Leaside (pop. [1961] 18,579), New Toronto (13,384) 
and Weston (9,715) have heavy concentrations of manufacturing 
industries. Much larger industrial and commercial complexes are 
found in the townships of North York (269,959), Etobicoke (156,- 
035), Scarborough (215,641) and York (128,521) but their indus- 
trial assessment is not so high in relation to their residential as- 
sessment as in the first three municipalities. The town of Mimico 
(18,212) and the village of Long Branch (11,039) also have some 
important industries. Of a more residential nature are the town- 


(RIGHT) THE TORONTO DAILY STAR 


(ABOVE) MORANT—MILLER SERVICES LTD.; 


(ABOVE) DOWNTOWN AREA OF TORONTO SEEN FROM LAKE ONTARIO; 
(RIGHT) TORONTO’S NEW CITY HALL, BY FINNISH ARCHITECT VILJO REVELL 


TORONTO 


ships of East York (72,409), the village of Swansea (9,628) and 
especially the village of Forest Hill (20,489), which is almost en- 
tirely an upper-class, high-income residential district. 

The formation of the new municipality attracted worldwide 
attention. Each of the federated municipalities retains its au- 
tonomy in local matters and is represented in the metropolitan 
council, which has 25 members: a chairman, city of Toronto repre- 
sentatives (the mayor, two controllers, nine aldermen) and the 
suburban representatives (the heads of council of the 12 suburban 
municipalities). The chairman is elected annually by the council, 
which is empowered to elect him from among its membership or to 
elect any other person. The metropolitan corporation is responsi- 
ble for assessment, water supply, sewage disposal, air pollution 
control, certain roads and public transportation, education, health 
and welfare, administration of justice, housing, licensing, police, 
planning, parks, civil defense and finances. The metropolitan cor- 
poration collects the revenue for its budget from the 13 municipali- 
ties by a metropolitan tax rate on the assessment of each member 
municipality. The corporation also issues debentures required for 
permanent financing in the municipalities. The municipalities may 
appeal to the provincial government in cases of dispute. 

The new municipality functioned quite successfully, an achieve- 
ment which was due in large part to the energetic leadership of its 
first chairman, -Frederick G. Gardiner. Among its accomplish- 
ments were cheaper financing for the entire area, large-scale im- 
provements in water supply and sewage disposal, equalization of 
the financial burden for education, the establishment of a central- 
ized police force, improvements in parks and recreational facilities, 
the building of expressways and the inauguration of better welfare 
services, 

The metropolitan Toronto planning area comprises, in addition 
to Metropolitan Toronto, 13 other municipalities. The local plan- 
ning boards retain the right to formulate or amend their local offi- 
cial plans, provided they receive the approval of the metropolitan 
planning board and the provincial minister of planning and devel- 
opment. 

The Royal Commission on Metropolitan Toronto, established in 
1963, in 1965 recommended a number of changes to strengthen the 
metropolitan government, including the amalgamation of 13 mu- 
nicipalities into four new cities: Toronto (Toronto, York Town- 
ship, East York, Forest Hill, Leaside and Swansea); North York 
(North York and Weston); Etobicoke (Etobicoke, Long Branch, 
New Toronto and Mimico); and Scarborough. 

Economic Development.—Toronto is the second largest man- 
ufacturing centre of Canada; many U.S. and British branch plants 
are there. In the 1960s its 4,700 factories produced about 160 
different types of products; fewer than 175 plants employed 
more than 200 workers and. the average number of workers was 
43. Some of the more important industries are slaughtering and 
meat packing, printing and publishing, agricultural implements, 
aircraft, heavy electrical machinery and a wide variety of iron and 
steel products. The city is also a leading trade and financial cen- 
tre; it accounts for 19% of the wholesale trade in Canada, The 
Toronto stock exchange is in dollar value one of the largest 0n 
the continent, handling annually over 900,000,000 shares. Three 
of the nine Canadian chartered 
banks and about 45 life insurance 
companies have their head offices 
in Toronto. 

The city has excellent trans- 
portation connections, and hence 
is an ideal distribution point. 
Within a radius of 100 mi. lies 
one-third of the buying power 10 
Canada. The St. Lawrence sea- 
way gives Toronto the additional 
advantage of being an ocean port. 
Leading commodities are coal, 
petroleum, grain, general cargo 
and cement. Toronto Island air- 
port accommodates nonscheduled 
flights; Toronto International 
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airport, 13 mi. NW of the city, is one of the most important air 
terminals in Canada. A 44-mi. subway under and near Yonge 
street was opened in 1954 and in the 1960s was expanded with lines 
under and along University avenue and Bloor street. Road trans- 
portation was greatly improved in the 1950s and 1960s with the 
building of the Toronto bypass, its counterpart along the lake shore 
and a north-south connection via the Don valley. 

The City and Its Institutions.—The central business district 
of Toronto is located around the intersection of Yonge and Queen 
streets. Farther south are Union station and a centre for the per- 
forming arts, Lower Bay street is the financial district and also 
the site of the old city hall, completed in 1899 and well known for 
its great stained-glass window. In the 1950s a site was cleared to 
the west of the old city hall for a civic square and new city hall, 
opened in 1965. A fashionable shopping area extends along Bloor 
street between University avenue and Yonge street. Immediately 

‘east of it stands a concentration of modern buildings housing in- 
surance offices. The seat of the provincial government is in 
Queen’s park. It is an imposing structure of red sandstone; im- 
mediately opposite stands a large addition in blue dolomite, called 
the Whitney block, and other additions. 

Queen’s park is bounded to the west by the campus of the Uni- 
versity of Toronto (g.v.), founded in 1827. Just to the south 
of Queen’s park, along University avenue with its impressive array 
of modern office buildings, are Toronto General hospital, Hospital 
for Sick Children and Mount Sinai hospital. In addition to the 
university, Toronto has numerous other educational institutions. 
Upper Canada college, a boys’ school founded in 1829, in many 
respects resembles an English public school. Osgoode hall houses 
the higher courts of law and appeal and also a law school. The 
Royal Ontario museum is famous for its far eastern collection. 
Toronto has a large number of parks, totaling over 1,800 ac. Ex- 
hibition park, comprising 350 ac. with a lake frontage of 14 mi., 
is the site of the Canadian National exhibition. Fashionable resi- 
dential districts are found along the ravines to the north of Bloor 
street in Rosedale, in the northern part of the city, and in High 
park and Kingsway district in the west end. Don Mills is an 
attractively laid out and carefully planned community about 8 mi. 
NE of downtown Toronto. 

Population and Religion.—Until World War II the popula- 
tion of Toronto was predominantly British in origin; after the war 
there was a steady influx of immigrants from Europe and the city 
acquired a more cosmopolitan atmosphere. In the early 1960s the 
Anglican Church and the United Church had the largest member- 
ships, followed by Roman Catholics, Presbyterians, Jewish congre- 
gations and Baptists. Toronto is an archiepiscopal see of the An- 
glican and Roman Catholic churches and the headquarters of the 
United Church of Canada. 

Brstrocrapay.—D. C. Masters, The Rise of Toronto, 1850-1890 
(1947); J. Spelt, The Urban Development in South-Central Ontario 
(1955); City of Toronto, Municipal Handbook (annually); J. G. 

rumm, Metropolitan Area Government: the Toronto Experience 

(1959) ; F. Smallwood, Metro Toronto: a Decade Later (1963); Re- 
bort of the Royal Commission on Metropolitan Toronto Sees) 
B. >. 

TORONTO, UNIVERSITY OF. The University of To- 
ronto had its origin in the University of King’s College founded 
at Toronto (then called York) in 1827 by royal charter secured by 
Anglican bishop John Strachan, who served as its first president. 
King’s College had a brief and stormy history. Opposition to its 
Church of England character delayed its opening until 1843, fol- 
lowing which it offered instruction in arts, law, medicine, and 
theology, with a seven-man staff, until 1850 when it was trans- 
formed by legislative act into a secular institution called the Uni- 
versity of Toronto. After the confederation of the Canadian prov- 
inces in 1867 it became the provincial university of Ontario. In 
1887 there was passed the University of Toronto Federation Act 
and Immediately thereafter Victoria University, a Methodist in- 
stitution which received its charter in 1841, entered into federation 
with the University of Toronto, In 1904 the University of Trinity 
College, a Church of England institution founded in 1851, also 
one Into federation, and in 1910 St. Michael’s College, a Roman 

atholic institution dating from 1852 and affiliated since 1881, 
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was declared to be an arts college on the same footing as Victoria 
and Trinity. In general, the federation was based on the principle 
that the university should undertake instruction in the sciences 
and in the more advanced arts subjects, while the colleges, includ- 
ing the state college named University College, founded in 1853, 
would provide instruction in the liberal arts. 

From 1887 to 1906 the University of Toronto came directly un- 
der the Provincial Department of Education, but a 1906 act placed 
the university under the control of a Board of Governors and re- 
moved it from direct political control. This act marked the be- 
ginning of great growth and development. The Faculty of Medi- 
cine, abolished in 1850, had been revived in 1887. In 1906 the 
School of Practical Science, an outgrowth of the College of Tech- 
nology established in 1872, became the Faculty of Applied Science 
and Engineering. In 1907 a Faculty of Education was established, 
now known as the Ontario College of Education, and also faculties 
of Forestry and of Household Science. In 1918 a Faculty of 
Music was created; and in 1922 a School of Graduate Studies was 
organized, which transformed Toronto into a university of the 
modern type. Since then faculties or schools have been estab- 
lished in dentistry, pharmacy, law, social work, nursing, architec- 
ture, and business administration as well as centres of Linguistics, 
Medieval Studies, Russian and European Studies, Culture and 
Technology, and Criminology; institutes of Computer Science, 
Aerospace Studies, Biomedical Electronics, and Earth Sciences, 
and the Great Lakes Institute. The University of Toronto Press, 
established in 1901, has become one of the leading publishing 
houses in Canada. 

Two theological colleges, Knox (Presbyterian) and Wycliffe 
(Church of England), are affiliated with the university. Also 
closely connected with it are the Royal Ontario Museum, the 
Toronto General Hospital, the Royal Conservatory of Music, and 
the Connaught Laboratories, entrusted with the manufacture of 
insulin, discovered by Sir Frederick Banting and others at the 
university in 1921. 

When it entered into federation with Victoria University in 1887, 
the university had only one building, built in 1863, which is now 
the home of University College; now the university comprises over 
100 buildings. The academic staff has grown from 18 in 1887 to 
over 1,400; registration of full-time students from 412 to approxi- 
mately 15,000; the libraries from about 30,000 volumes (when 
University Library was destroyed by fire in 1890) to about 1,500,- 
000. 

BIBLIOCRAPHY.—Two histories of the university have been published: 
W. J. Alexander (ed.), The University of Toronto and Its Colleges 
(1906) and W. S. Wallace, A History of the University of Toronto 
(1927). See also University of Toronto sections in R. S. Harris and A. 
Tremblay, A Bibliography of Higher Education in Canada (1960), sup- 
plement (1965). (W. S. Wa.; X.) 

TORPEDO. The modern torpedo is a cigar-shaped, self- 
propelled, underwater missile designed for attacking surface ves- 
sels and submarines. It may be launched from a submarine, 
surface vessel, or airplane. Nicknamed “tin fish,” the torpedo is 
an underwater guided missile with intricate devices that control its 
travel in depth and direction according to a preset plan or in 
response to signals received from an outside source. A torpedo is 
fitted with an exploder that detonates the explosive-filled warhead 
when it strikes its target or comes close to it. Against surface 
vessels the great value of the torpedo lies in its ability to attack 
the target in the most' vulnerable area—below the water line. 
Against submarines the torpedo possesses an uncanny ability to 
seek and destroy its target regardless of the evasive action the 
target may take. 

Originally the word torpedo referred to any explosive charge, in- 
cluding the type of weapon known in modern times as a land or 
naval mine. During the Napoleonic Wars the American inventor 
Robert Fulton experimented with a naval mine and called it a 
torpedo. He apparently derived the name from a fish, variously 
known as crampfish, electric ray, or torpedo, that emits an electric 
discharge that incapacitates its enemies. During the 19th century 
some naval vessels used the spar torpedo, which was simply an 
explosive charge attached to the end of a long pole or spar; it 
exploded when it touched the hull of an enemy vessel. When 
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the modern self-propelled torpedo appeared it was called the auto- 
mobile or fish torpedo to indicate that it contained its own source 
of power. Some modern underwater mines, called mobile mines, 
resemble torpedoes in appearance and are self-propelled but they 
differ in function. After launching, they run for a certain distance, 
sink, and then operate the same as any other type of naval mine 
(see Mine, Navat). 

History.—Credit for the development of the torpedo belongs 
to Robert Whitehead (g.v.),.a British engineer who was manager 
of a firm of engine builders in Fiume (in modern Yugoslavia). In 
1864 an officer in the Austrian Navy, Giovanni Luppis, presented 
Whitehead with an idea for an explosive-carrying, self-propelled 
boat that could be steered from its launching site by means of 
long yoke lines. After building a model of the device Whitehead 
rejected the scheme as impracticable and began work on an idea 
of his own. By 1866 he had a successful torpedo; two years and 
some modifications later Whitehead was able to offer it for sale. 

One model of the Whitehead weapon measured approximately 
14 ft. in length and 14 in. in diameter and weighed about 300 1b., 
including an 18-lb, charge of dynamite in its nose. It was powered 
by a compressed-air engine driving a single propeller. Its depth 
was controlled by a hydrostatic valve that operated rudders on 
the horizontal tail surfaces; there was no provision for lateral 
steering. Most authorities credit this torpedo with a speed of 
6 knots; its range is given variously as between 200 and 700 yd. 

Modifications and adaptations of the Whitehead design were 
made by various nations. The most significant of these changes 
were the use of heat engines and gyroscopic control. British firms 
achieved the most notable success with propulsion units, introduc- 
ing both heat engines and contrarotating propellers and advancing 
to the high-performance, steam-driven Royal Naval Torpedo fac- 
tory Mark IV weapon of 1917. Concurrently with these devel- 
opments an American firm, E. W. Bliss Company (Brooklyn), 
successfully used a turbine to drive a modification of the White- 
head design. This torpedo, called the Bliss-Leavitt, was used ex- 
tensively in the U.S. Navy before World War II; the destroyers 
transferred to Great Britain early in that war were equipped with 
Bliss-Leavitts, 

An Austrian, Ludwig Obry, is generally credited with adapting 
the gyroscope for use in torpedoes for directional control (1895). 
Any deviation from the set course caused the gyroscope to react 
and apply corrective movement to the vertical rudders. Further 
modifications to the gyroscope permitted the introduction of a set 
angle (up to 90°) into the torpedo’s course before the steering 
rudders took full control. This feature allowed a ship to launch 
torpedoes at any point within a wide angle of heading and greatly 
opened up the field of torpedo tactics, 

To utilize the striking power of the torpedo small, fast boats 
were designed to carry and launch these weapons. These torpedo 
boats were highly maneuverable and presented difficult targets for 
larger, slower cruisers and battleships. To counter them, torpedo- 
boat destroyers were introduced; these ships were larger than the 
torpedo boats but possessed equal or greater speed. They were 
armed with both guns and torpedoes. From this type of ship 


evolved the large, heavily armed destroyer (see DESTROYER). 

Description and Operation.—Torpedoes may be grouped ac- 
cording to four general characteristics: (1) the source of pro- 
pulsive power; (2) the method of control during water travel; 
(3) the type of target against which the torpedo will be used; and 
(4) the type of craft from which the torpedo is launched. 

Torpedoes are driven by steam turbines or by battery-powered 
electric motors. Underwater travel is controlled in several ways. 
“Active-acoustic” torpedoes generate sound signals similar to 
sonar, and home on the echo received from the target. ‘Passive- 
acoustic” torpedoes home on noise generated by the target. Gyro- 
scopic-controlled torpedoes are, as the name implies, kept on 
course by means of gyroscopes; this course may be straight or'it 
may be a definite preset pattern. The pattern begins at a pre- 
determined distance from the launching vessel and is usually a 
spiral or a zigzag. 

Torpedoes are intended for use against either surface vessels 
or submarines, or occasionally both types, Torpedoes may be 
launched by submarines, surface vessels, aircraft, and as a com- 
ponent of a guided missile. Frequently torpedoes are described 
by terms which combine the names of the launching craft and the 
target, i.e., submarine-launched antisubmarine, or destroyer- 
launched antisurface vessel. 

A typical World War II torpedo designed for above-water 
launching from torpedo tubes was the U.S. Navy’s Mark 15. It 
was 24 ft. long and 21 in. in diameter; it weighed more than 3,500 
lb. and carried a charge of more than 600 lb. of the explosive 
torpex, which is particularly effective for underwater detonation. 
The Mark 15 was a three-speed, steam-driven weapon capable of 
traveling 15,000 yd. at a speed of 28 knots, 10,000 yd. at 34 knots, 
or 6,000 yd. at 46 knots. 

The Mark 18 torpedo had only one speed, was driven by 4 
battery-powered electric motor and was designed to be launched 
from a submarine. It had the same diameter as the Mark 15 but 
was somewhat shorter. It could travel 4,000 yd. at a speed of 29 
knots. Two major advantages possessed by the Mark 18 and other 
electric torpedoes were the absence of wake (caused by exhaust 
gases in the steam-driven type) and the freedom from change of 
weight throughout the run (steam torpedoes lose weight as their 
fuel is burned). After World War II the Mark 15 and Mark 18 
became obsolete. By the 1960s the standard U.S. torpedo for 
launching from submarines was the Mark 37 and for launching 
from surface vessels or airplanes the Mark 44. Both employed 
electrical propulsion systems and were guided by complex acousti- 
cal homing systems. 

The modern torpedo is divided into four major sections: the 
warhead; the air flask section or, for electric torpedoes, the bat- 
tery compartment; the afterbody; and the tail. The warhead 
carries the explosive charge and the exploder mechanism. In hom- 
ing torpedoes, the homing mechanism is located in a detachable 
nose section, forward of the explosive-filled part of the warhead. 
Torpedo exploders operate either on impact with a target or on 
passing within a certain range of the target. Since ships are 
not armoured on the bottom of the hull, an exploder that 
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detonates a torpedo directly beneath the bottom is especially 
effective. 

An exercise head is substituted for the warhead in test and 
practice firings. The exercise head is a hollow shell with the same 
dimensions as the warhead. Liquid ballast replaces the explosive; 
at the end of the torpedo’s run compressed gas blows the ballast 
out of the exercise head and the torpedo rises to the surface. A 
light and a smoke pot in the exercise head assist in locating the 
torpedo so that it may be recovered and used again. 

The air-flask section of a steam torpedo is the main body of 
the torpedo and carries highly compressed air, water, and fuel. 
The fuel is an alcohol-and-water mixture in some torpedoes, al- 
cohol and Navol (a hydrogen-peroxide mixture) in others. 

The afterbody is the “engine room” of the torpedo; it contains 
the gyroscope, the depth-regulating mechanism, the combustion 
flask, and the turbine. The combustion flask converts the fuel- 
air-water mixture into steam, which drives the turbine at high 
speed. Reduction gears connect the turbine to the coaxial propel- 
ler shafts. The shafts pass through the tail section to the pro- 
pellers. Other parts of the tail section are the tail blades and 
rudders. 

In electric torpedoes the battery compartment replaces the air- 
flask section. Current from the batteries drives electric motors, 
which in turn drive the propellers. Compressed air to power the 
gyroscope is stored in small air flasks in the afterbody. To mini- 
mize noise, homing torpedoes are electrically powered throughout; 
the gyroscope is brought up to speed by an electric motor, and 
both vertical and horizontal rudders are electrically operated. As 
a further noise-reduction measure homing torpedoes are usually 
equipped with but a single propeller. 

Most surface ships and submarines launch their torpedoes from 
tubes. In submarines and the most advanced surface vessels, 
these tubes are built into the vessel’s structure. In older surface 
vessels, the torpedo tubes are mounted so that they can be trained 
to either side of the ship. Many above-water torpedo tubes are 
fired by means of a charge of black powder. Compounds to sup- 
press flame and smoke are frequently added to the powder charges, 
and above-water tubes are often equipped with flash-hiders. Most 
submerged tubes and fixed, above-water tubes are discharged by 
means of high-pressure air. Submarines are often equipped with 
devices to eliminate the air bubble caused by firing. Some sub- 
merged tubes are designed to be flooded after the torpedo is 
loaded; upon firing, the torpedo “swims” out of the tube. This 
method reduces noise and other indications of firing to a minimum. 
After launching, torpedoes must run for a short distance before 
they become “armed,” or ready to explode. This provides a de- 
gree of safety for the launching vessel, particularly in the use of 

oming torpedoes, 

Aircraft torpedoes are virtually identical to submarine and 
surface-ship torpedoes except in size. They are designed to be 
launched from aircraft flying at low or medium altitudes and 
moderate to high air speeds. Aircraft-launched homing torpedoes 
are usually equipped with small parachutes designed to reduce the 
shock of impact with the water and thus protect the sensitive 
homing mechanism, 

Torpedoes must be built to overcome essentially the same prob- 
lems of underwater propulsion as those faced by submarines. The 
principal problem is to provide an adequate self-contained power 
Supply within a vehicle of small size. Ideally torpedoes should 

ave high speed and great endurance and should function silently, 
but no torpedo possesses all these characteristics. Steam torpedoes 
with high speeds (40 knots) and long range (10,000 yd.) have been 
built by using a hydrogen-peroxide solution to provide the oxygen 
for combustion but these advantages are partially offset by the 
noise of the turbine and the contrarotating propellers and the tell- 
tale wake left on the surface, Electric torpedoes are silent but 
their batteries restrict either their speed or their range. 

Employment and Tactical Use.—The earliest recorded use 
of torpedoes in combat was in an engagement between HMS 

h,” an unarmoured British frigate, and the Peruvian ironclad 
turret ship “Huascar.” The “Huascar” had been seized by a re- 
llious faction and was operating in a piratical manner. In an 
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engagement on May 29, 1877, HMS “Shah” fired a single tor- 
pedo at “Huascar.” The target ship maneuvered clear with no 
difficulty. Authorities disagree on the earliest successful use of the 
automobile torpedo; it probably occurred in the war between Rus- 
sia and Turkey (1877-78). It was in World War I, however, that 
the torpedo came of age. 

During the years of the weapon’s development, experiments in 
its tactical use were being tried. Small, fast torpedo boats, espe- 
cially intended for firing torpedoes, were designed and built. As 
a countermeasure larger, equally fast torpedo-boat destroyers were 
constructed and armed with the very weapon they were intended 
to defeat. Large ships, up to and including battleships, were equip- 
ped with torpedo tubes, some above water and others submerged. 
To protect against torpedoes, armour belts were extended below 
the water line on major combatant vessels and antitorpedo nets 
were designed for underway use. 

Maneuvering to avoid the weapon’s course and to present the 
smallest possible target became the best means of torpedo defense, 
To counteract this tactic and to compensate for possible firing 
errors, ships usually launched several torpedoes set to run on 
slightly divergent courses. These “spreads” were intended to in- 
crease chances of a hit regardless of evasive maneuvers. 

The submarine was the naval vessel that used the torpedo most 
successfully, In the four years of World War I, German U-boats 
sank more than 11,000,000 tons of merchant shipping. The un- 
restricted submarine campaign came close to success in its attempt 
to defeat the Allies. (See Wortp War I.) 

Between World Wars I and II, the torpedoplane was developed. 
An airplane carrying a torpedo, it extended a fleet’s striking range 
far beyond that of its big guns. For inshore operations small, 
high-speed motor torpedo boats (U.S. PT’s, British MTB’s, Ger- 
man E-boats, Italian MAS-boats) were built. Submerged torpedo 
tubes in surface vessels fell into disuse. Cruisers and destroyers 
were commonly equipped with above-water tubes. Torpedo nets 
for underway use disappeared. Extensive watertight compartmen- 
tation and the use of double and triple bottoms on large warships 
were adopted as protective measures against torpedo damage. 

As in World War I, the submarine in World War II achieved its 
greatest success with the torpedo. In the Atlantic submarines 
sank more than 14,000,000 tons of Allied merchant shipping and 
nearly 200 naval vessels. United States submarines in the Pacific 
destroyed more than 5,000,000 tons of Japanese naval and mer- 
chant shipping. (See WorLD War II: The War at Sea.) 

Torpedoplanes scored notable victories for each side in World 
War II. British naval aircraft sank or heavily damaged several 
major units of the Italian fleet in a torpedoplane attack on Ta- 
ranto, It. Japanese torpedo bombers sank HMS “Prince of Wales” 
and “Repulse” and contributed heavily to the damage done at 
Pearl Harbor. U.S. torpedoplanes played a major part in sink- 
ing the world’s largest battleships, “Yamato” and “Musashi.” 

The homing or acoustic torpedo was introduced in World War II. 
The German acoustic torpedo, called “Gnat” by the British and 
“Wren” by the Germans, was designed to home on the high-pitched 
sound of an escort vessel’s propellers. With the escorts sunk or 
crippled by “Wrens,” U-boats could attack a convoy with con- 
ventional torpedoes at leisure. The Allies, however, anticipated 
the “Wren,” and were prompt in introducing a countermeasure. 
This was an expendable noisemaker, called “Foxer,” that was 
towed astern of a ship and provided a better attraction for “Wren” 
than the vessel’s propellers, 

In the 1960s torpedoes were considered to be valuable chiefly 
in antisubmarine warfare. They were launched from submarines, 
from surface vessels, or from aircraft. Most had electrical pro- 
pulsion and relied for guidance on acoustical homing systems. 

Bistrocrapuy.—G, E. Armstrong, Torpedoes and Torpedo Vessels 
(1901) ; Bernard Brodie, Sea Power in the Machine Age (1941) ; Peter 
Bethell, “The Development of the Torpedo,” in Engineering, vol. 159- 
161 (1945-46); Buford Rowland and William B. Boyd, U.S. Navy 
Bureau of Ordnance in World War II (1953) ; Stephen W. Roskill, The 
War at Sea, 1939-1945, 3 vol. (1954-61). (H. P. Dy.; X.) 

TORQUAY, a seaport, holiday resort, and municipal borough 
in the Torquay parliamentary division of Devon, Eng., on Tor Bay, 
22 mi. (35 km.) S of Exeter by road. Pop, (1961) 54,046. The 
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beauty of its setting and the equability of its climate have gained 
for it a high repute as an all-year-round resort where palms and 
other Mediterranean plants grow. It is also a well-known confer- 
ence centre. 

A village existed at Torre before the foundation of the abbey 
for Premonstratensians by William, Lord Briwer, in 1196; the 
abbey remains now house an art gallery. South of the gateway is 
a 13th-century building known as the Spanish barn. After the de- 
feat of the Armada, Don Pedro’s galley was brought into Tor Bay, 
and William of Orange landed there on Nov. 5, 1688. The cliff 
railway at Babbacombe, to the southeast, was reconstructed. 
Cockington Court, which is Elizabethan and later, and its fine 
estate, are part of the 1,330 ac. of parks and open spaces owned 
by the corporation. 

TORQUE CONVERTER, a fluid device for connecting two 
shafts with a change in torque, i.e., a change in turning force or 
rotary motion. 

Sometimes the fluid torque converter is called a hydraulic, hy- 
drodynamic, hydrokinetic or fluid transmission, inasmuch as power 
is transmitted from one shaft to another by fluid. One of the com- 
monest applications of the fluid torque converter is in automotive 
transmissions as a replacement for the gearbox. The fluid torque 
converter provides an automatic torque variation at different car 
movements and speeds and eliminates the gearshift and clutch. 
The converter is essentially a combination of a pump, turbine and 
fixed guide vanes. Oil is usually used in commercial units for the 
circulating fluid because of its lubricating properties, availability 
and stability. 

Various methods can be used for joining or connecting two ro- 
tating shafts, such as for connecting an engine or motor to some 
load. In many cases purely mechanical, rigid or flexible connec- 
tions are most suitable: gears, chain drives and other devices can 
be used. In various applications, however, service requirements 
are best met with some form of fluid connector. 

As indicated in the figure, the 
input shaft A (driven, for ex- 
ample, by an internal-combustion 
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engine) drives the pump impeller, 
which is usually a centrifugal 
pump runner with curved blades. 
Energy is transferred from the 
impeller to the fluid as the pump 
builds up speed; fluid flows from 
the inlet radius to the outlet ra- 
dius. Leaving the impeller, the 
fluid enters the turbine runner, 
which usually has curved blades. 
After sufficient energy has been 
developed by the pump, the fluid 
rotates the turbine runner and 
turns the output shaft B, which 
is connected to some load. Fluid 
leaving the turbine runner then 
passes through the fixed guide 
vanes before returning to the 
pump impeller, The fluid moves 
through a closed circuit shaped 
like a vortex ring. There is no rigid or mechanical connection be- 
tween the input and output shafts; the connection between these 
shafts is solely by means of a fluid. 

The fixed or stationary vanes (which are curved) change the 
flow direction of the fluid; thus there is a torque and speed trans- 
formation. The fixed guide vanes take some reaction, carrying it 
to the fixed casing or foundation; thus the turbine torque does not 
equal the pump torque. This explains the term “torque converter.” 
Different blade arrangements are possible. For example, the pump 
impeller action may be in separate stages. Similarly the turbine 
action or the fixed guide vane action may be in two or more 
stages. 

The torque converter provides smooth starting of the load and 
absorbs torsional shocks and vibrations. If extreme loads on the 
output shaft of the converter stall the output shaft during opera- 


OUTPUT 
SHAFT 
B 


TORQUE CONVERTER—TORQUEMADA 


tion, the input shaft will not stall but will continue running, In 
some converters the speed of the input shaft is almost constant, 
regardless of the speed of the output shaft. 

In some torque converters the starting output torque is about 
five times the input torque. The efficiency of a converter is de- 
fined as the ratio of the power at the output shaft divided by 
the power at the input shaft. Converters have been built with 
maximum efficiencies ranging from 85% to 87%. In general, the 
efficiency of a torque converter is maximum at intermediate 
speeds, with zero efficiency at zero output shaft speed and when 
the input and output shafts rotate at the same speed. 

Two rotating shafts could be coupled by an arrangement which 
includes a separate pump and a separate turbine connected by in- 
termediate piping. The fluid torque converter, however, provides 
a real saving in weight and space because of the concentric ar- 
rangement of pump impeller and turbine runner, Also, the con- 
centric arrangement eliminates the friction loss in the intermediate 
piping. 

A distinction should be made between a fluid coupling and a fluid 
torque converter. Sometimes the fluid coupling is called a fluid 
flywheel. If there were no fixed guide vanes in the flow circuit, 
then the unit would be a fluid coupling. Thus a fluid coupling is 
simply a combination of a centrifugal pump and a turbine, The 
action of the fluid coupling can be illustrated by means of two 
common electric fans which are set facing each other. One fan, 
connected to a supply of electricity, is put into motion by turning 
on the electric current. As the fan blades rotate, the air current 
turns the blades of the other fan, which is not receiving any elec- 
tric current. Since there are no torque reacting elements in the 
fluid coupling besides the pump impeller and the turbine runner, 
under steady operating conditions the output torque always equals 
the input torque; this explains the term “fluid coupling.” The 
efficiency of a fluid coupling increases from zero at zero output 
shaft speed to a maximum when the output and input shafts rotate 
at the same speed. 

A torque converter can be arranged to operate as a fluid cou- 
pling if the fixed guide vanes are arranged with a free wheeling 
device so that the vanes do not give any reaction to the fluid at 
certain speeds. Thus, in an automotive unit, the fluid transmis- 
sion can act as a torque converter with the guide vanes fixed at 
low speeds; at high speeds the guide vanes can freewheel with 
no torque reaction, allowing the unit to operate as a fluid coupling. 
Thus the unit utilizes the principles of both the torque converter 
and the fluid coupling in their most efficient speed ranges. 

See AUTOMOBILE: Transmission System; PowER TRANSMIS- 
SION. 

See P. M. Heldt, Torque Converters or Transmissions, 5th ed. (1955) į 
R. C. Binder, Advanced Fluid Mechanics, vol. i (1958). 

p (R. C. Br.) 

TORQUEMADA, TOMAS DE (1420-1498), Spanish theo- 
logian and inquisitor general, whose name has come to symbolize 
all the worst aspects of the Spanish Inquisition and to be a syno- 
nym for religious bigotry and cruel fanaticism. He was born at 
Valladolid or Torquemada in 1420, a nephew of the celebrated 
Dominican cardinal and theologian Juan de Torquemada. He 
joined the Dominicans and in 1452 became prior of the monastery 
of Santa Cruz at Segovia, an office he held for 22 years. He was 
closely associated with the religious policy of Ferdinand and Isa- 
bella, to whom he was both confessor and adviser. He was con- 
vinced that the existence of the marranos (Jewish converts), the 
moriscos (converts from Islam), the Jews, and the Moors was 4 
threat to the religious and social life of Spain, and his influence 
with the Catholic monarchs enabled him to affect their policies. In 
August 1483 he was appointed grand inquisitor for Castile and 
León, and on Oct. 17 his powers were extended to Aragon, Catalo- 
nia, Valencia, and Majorca. 

In his capacity as grand inquisitor Torquemada reorganized the 
Spanish Inquisition, which had been set up in Castile in 1478, set- 
ting up local tribunals at Seville, Jaén, Cordoba, Ciudad Real, and, 
later, Saragossa. In 1484 he promulgated 28 articles for the guid- 
ance of inquisitors, whose competence was extended to include not 
only crimes of heresy and apostasy but also witchcraft, bigamy, 
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blasphemy, usury, and other of- 
fenses; torture was authorized in 
order to obtain evidence. These 
articles, with others promulgated 
between 1484 and 1498, were 
gathered together and published 
by Cardinal Manrique at Madrid 
jn 1576 under the title Compila- 
ción de las instrucciones de Pof- 
ficio de la santa Inquisición. In 
June 1498, owing to Torque- 
mada’s advanced age and poor 
health, and also owing to com- 
plaints about his severity, Alex- 
ander VI appointed four assistant 
inquisitors. 

Torquemada’s implacable hos- 
tility to the Jews probably exer- 
cised an influence on the decision 
of Ferdinand and Isabella to 
expel from their dominions all 
Jews who had not embraced 
Christianity; under the edict of 
March 31, 1492, over 160,000 
Jews left Spain, 

In his private life Torquemada seems to have been pious and 
austere, but his official career as inquisitor was marked by a harsh 
intransigence, which, while it was supported by the public opinion 
of the times, is impossible to justify. Within his own order he 
was influential as visitator of the reformed Dominican priories of 
Aragon (1481-88), and his interest in the arts is evidenced in the 
monastery of St. Thomas at Avila, where he died on Sept. 16, 1498. 
See also Inquisition: Spanish Inquisition. 

See E. Lucka, Torquemada und di mische Inquisition W. 
T. Walsh, Isabella of Spain, ch. 19 (4930) si Teka, ie 

TORRANCE, an industrial and residential city on the south- 
western coastal plain of Los Angeles County in southern California, 
U.S., 15 mi. (24 km.) from downtown Los Angeles (q.v.). It was 
founded in 1911 by Jared Sidney Torrance and associates, who 
purchased 3,500 ac. (1,400 ha.) of the Rancho San Pedro for 
slightly more than $1,000,000, Torrance was planned as an indus- 
trial community; a tool company began operations late in 1912, 
with 280 employees, and was soon joined by an ironworks. By the 
second half of the 20th century there were more than 200 manu- 
facturing plants in the city. 

Torrance was incorporated in 1921; it established a council-man- 
ager form of government in 1948. After discovery of oil in the 
nearby area, the city expanded rapidly. The population in 1960 
was 100,991; for comparative population figures see table in CAL- 
IORNIA: Population, Through a series of annexations after 1950, 
a large residential district, with modern housing, was added to the 
city. This stimulated construction of marketing centres, moderni- 
zation of municipal facilities, including recreational areas, and the 
completion of a new civic centre. (R. C. Gu.) 

TORRE ANNUNZIATA, a town in the province of Napoli, 
Italy, lies on the Bay of Naples and at the foot of Mt. Vesuvius, 
14 mi. (23 km.) SE of Naples by rail. Pop. (1961) 57,292 (com- 
mune), The town has a fine beach and a small port. It is rich 
ìn garden and fruit produce, and its macaroni industry is impor- 
tant, with a large export. In 1319 William of Nocera built a 
chapel and a hospital there, dedicating them to the Virgin of the 
Annunciation, From this act the town obtained its name. Nearby 
are the ruins of ancient Pompeii. (M.T.A. N.) 

, TORRE DEL GRECO, a town of Campania, southern Italy, 
in Napoli (Naples) province, 8 mi. (13 km.) SE of Naples, is 
below Vesuvius and on the coast of the Bay of Naples. Pop. 
(1961) 74,382 (commune). Two-thirds destroyed by the earth- 
are of Vesuvius in 1631, it was rebuilt on the lava. It suffered 
‘urther Severe damage in the eruptions of 1737, 1794, and 1861, 
pe during the earthquake of 1837. Torre del Greco is essentially 
Paces town and a great number of its citizens are engaged in 

anng and, to a lesser extent, fishing. Industry is not impor- 
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tant, but craftsmanship is highly developed, especially in coral and 
cameo work. (Ao. M.) 

TORRENS, SIR ROBERT RICHARD (1814-1884), 
Irish-born member of the South Australian Assembly and author 
of the simplified system of transferring land known as the Torrens 
Title System. Born in Cork, the son of the economist Col. Rob- 
ert Torrens, he was educated at Trinity College, Dublin. In 
1839 he emigrated from London to South Australia and was ap- 
pointed collector of customs, probably on his arrival. Torrens 
was one of four official nominees in the enlarged Legislative Council 
in 1851, and when responsible government was introduced in 1856 
he was elected to the Assembly for Adelaide and became treasurer. 
In September 1857 he was premier for one month. 

In 1858 his celebrated bill for the transfer of real property re- 
ceived assent. The principle of this bill was conveyance by 
registration and certificate instead of by deeds, and the system 
was widely adopted, first in the other Australian colonies and 
later throughout the world. There has been argument as to who 
first thought of the method, which may have owed something to a 
report of the English House of Commons in May 1857, but it was 
Torrens who first put it into law and practice, against violent 
opposition from the legal profession. Torrens resigned his seat in 
the Assembly in June 1858 and went to England in 1863. He was 
member of Parliament for Cambridge from 1868 to 1874 and was 
knighted in 1872. He died at Falmouth, Cornwall, on Aug. 31, 
1884. He was the author of several books on the transfer of real 


property. (J. F. C.) 
TORRENS, LAKE: see SOUTH AUSTRALIA: Physical Geog- 
raphy. 


TORREÓN, a modern city of Mexico in the state of Coahuila, 
is located on the Río Nazas 788 mi. (1,268 km.) NW of the federal 
capital. Pop. (1960) 179,901. Opposite is the picturesque colo- 
nial city of Gómez Palacio in the state of Durango. Torreón is an 
important railway juncture served by the El Paso to Mexico City 
line of the National Railroad of Mexico, and by branch lines to 
Durango and Monterrey. It is also served regularly by bus and 
air lines. Torreón’s industries, such as cotton and flour mills, and 
iron and steel works, make it one of the most important manufac- 
turing centres in northern Mexico. It is also the commercial centre 
for the cotton- and wheat-growing region known as La Laguna, one 
of the largest state-operated agricultural cooperatives in Mexico, 
begun in 1936 under Pres. Lázaro Cárdenas. (R. B. MCCK.) 


, 

TORRES NAHARRO, BARTOLOME DE (?1484- 
?1520), the most important Spanish dramatist before Lope de 
Vega, and author of the first published Renaissance theory of 
drama (1517), was born at La Torre de Miguel Sesmero (Bada- 
joz). After ordination he spent some years, from c. 1507, in the 
service first of Giulio de’ Medici in Rome, and then of Fabrizio 
Colonna in Naples, where his collected works were printed in 1517 
(facsimile 1936), He died apparently in Seville. In the preface 
to his collected works, he classifies his plays as comedias “a 
noticia,” treating “things noted and seen in true reality”; and 
“a fantasia,” concerning those “fantastic or feigned, which though 
not true have the colour of truth”: an implicit granting of equal 
validity to observation and imagination that represents a major 
advance in literary theory. His best play, the Comedia Ymenea, 
based on La Celestina (q.v.), has been said to constitute the great- 
est single step toward the creation of the Golden Age comedia, and 
to contain in embryo the whole of Calderonian drama; but his work 
differs radically in spirit from that of his successors, and is, indeed, 
unique in the glimpses it affords of an archaic substratum of pre- 
Christian ritual society, pervaded by almost hieratic bawdry. 

See Propalladia and Other Works by Bartolomé de Torres Naharro, 
ed. by J. E. Gillet, 4 vol. (1943-61). (F. S. R.) 

TORRES VEDRAS, a town of west-central Portugal, lies 
about 30 mi. (48 km.) N of Lisbon by road. Pop. (1960) 13,196. 
Wine growing is important. Roman inscriptions were found there, 
but the Latin name of the town’ Turres Veteres, is probably medie- 
val. It was frequently a royal residence until the 16th century. 
Wellington constructed his famous “lines” (a defense system to 
protect Lisbon) there in 1810 (see PeninsuLAR War). There, 
also, in December 1846 General Saldanha defeated the rebel forces. 
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TORREY, CHARLES CUTLER (1863-1956), U.S. Se- 
mitic scholar who held independent and stimulating views on cer- 
tain biblical problems, was born at East Hardwick, Vt., on Dec. 20, 
1863. After studying at Bowdoin College and Andover Theologi- 
cal Seminary and in Europe he taught Semitic languages at An- 
dover (1892-1900) and Yale (1900-32). He was founder and first 
director (1900-01) of the American School of Archaeology (sub- 
sequently renamed the American School of Oriental Research) at 
Jerusalem. His Islamic studies are represented by The Moham- 
medan Conquest of Egypt and North Africa (1901), based on the 
Arabic work of Ibn ‘Abd al-Hakam, of which he subsequently pub- 
lished an edition (1922), and by The Jewish Foundation of Islam 
(1933). He offered a fresh critical appraisal and rearrangement 
of the books of Ezra and Nehemiah in The Composition and His- 
torical Value of Ezra-Nehemiah (1896), which was followed up by 
his Ezra Studies (1910) and by The Chronicler’s History of Israel 
(1954). In The Second Isaiah: A New Interpretation (1928), he 
argued that Isa. 34-35 and 40-66 should be dated c. 400 B.c. His 
Pseudo-Ezekiel and the Original Prophecy (1930) presents his 
theory that the canonical book of Ezekiel is a revision of a 3rd- 
century pseudepigraph. In The Translations Made from the Origi- 
nal Aramaic Gospels (1912), The Four Gospels: a New Translation 
(1933), and Our Translated Gospels (1936), Torrey held that the 
four Gospels were Greek translations from Aramaic originals. The 
posthumous Apocalypse of John (1958) argues that Revelation 
was a translation of an Aramaic original written in A.D. 68. Torrey 
died in Chicago on Nov. 12, 1956. (G. W. An.) 

TORREY, JOHN (1796-1873), U.S. botanist and chemist, 
originator of the monumental Flora of North America, was born 
in New York City, Aug. 15, 1796. He graduated (M.D.) in 1818 
from the College of Physicians and Surgeons in New York but 
practised medicine only a short time. While he was a student 
he joined with several colleagues in founding the Lyceum of Natu- 
ral History (established in 1817), forerunner of the New York 
Academy of Sciences. After holding various professorships (chem- 
istry, geology, mineralogy, and natural history), in 1836 he became 
New York State botanist. Torrey’s Flora of the State of New 
York was produced in 1843, and from 1838 to 1843 he collaborated 
with his pupil Asa Gray (q.v.) on the earlier portions of Flora of 
North America. From 1853 he was chief assayer to the U.S. 
Assay Office when it was located in New York City. In or about 
1860 he gave his valuable herbarium and botanical library to Co- 
lumbia College. A tribute to Torrey was the founding, during his 
lifetime, of the Torrey Botanical Club. Torrey continued to take 
an interest in botanical teaching until his death at New York City 
on March 10, 1873. 

See A. D. Rodgers, John Torrey (1942). 

TORREY, REUBEN ARCHER (1856-1928), U.S. evange- 
list, one of the successors of Dwight L. Moody, was born in Hobo- 
ken, N.J., Jan. 28, 1856. He was distinguished among the other 
revivalists of the period by his educational background: he gradu- 
ated from Yale University (1875) and from the Yale Divinity 
School, was ordained minister in the Congregational Church 
(1878), and studied theology at Leipzig and Erlangen in 1882-83. 
Torrey joined Moody in his evangelistic work in Chicago in 1889, 
and later became superintendent of the Moody Bible Institute 
there. In 1902-03 he made an evangelistic tour, preaching in many 
parts of the world, and with Charles McCallon Alexander con- 
ducted revival services in Great Britain in 1903-05. He later 
conducted similar campaigns in U.S. and Canadian cities (1906- 
11) and in England, Scotland, and Ireland (1911), and visited 
Japan and China (1919). In 1912 he moved to Los Angeles, where 
he was dean of the Bible Institute (1912-24) and pastor of the 
Church of the Open Door (1915-24). Included among his many 
religious works are The Fundamental Doctrines of the Christian 
Faith (1919), The Christ of the Bible (1923), and Lectures on 
First Epistle of John (1928). He died in Asheville, N.C., on Oct. 
26, 1928. 

TORRICELLI, EVANGELISTA (1608-1647), Italian 
physicist and mathematician who discovered the principle of the 
barometer, was born at Faenza on Oct. 15, 1608. In 1627 he went 
to Rome to study science under the Benedictine Benedetto Castelli, 
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professor of mathematics at the Collegio di Sapienza. The perusal 
of Galileo’s third dialogue of the Discorsi . . . a due nuove scienge 
(1638) inspired him with many developments of the mechanical 
principles there set forth, which he embodied in the treatise De 
motu (printed among his Opera geometrica, 1644). In 1641 he 
went to Florence, where he met Galileo and acted as his assis- 
tant during the three remaining months of Galileo’s life. After — 
Galileo’s death Torricelli was nominated grand-ducal mathema. 
tician and professor of mathematics in the Florentine Academy, 
The discovery of the principle of the barometer (q.v.) which 
has perpetuated his fame (“Torricellian tube,” ‘Torricellian — 
vacuum”) was made in 1643. Torricelli was brought into con- 
troversy with G. P. de Roberval as to the priority of the solution 
of a problem on the properties of a cycloid. Torricelli wrote on 
fluid motion, on the theory of projectiles, and on the motion of 
two bodies connected by a string passing over a fixed pulley, He 
used and developed B. Cayalieri’s method of indivisibles: He died 
at Florence, Oct. 25, 1647. a 
See P. Tats Giants of Science (1959); W. E. K. Middleton, “The 
Place of Torricelli in the History of the Barometer,” Isis, vol, 54 (1963), 
TORRIGIANO, PIETRO (1472-1528), Italian sculptor, 
whose greatest achievements were the tombs he executed in En+ 
gland, was born in Florence and studied sculpture under Bertoldo 
in the Medici Academy. He became notorious after a brawl with 
Michelangelo in which the latter’s nose was broken, and thereafter 
spent most of his life as a wanderer. He carved stucco decorations 
(1493) in the Borgia apartments of the Vatican and later worked 
in Bologna and in Siena Cathedral on the Piccolomini altar (¢. 
1501). Subsequently he traveled to Antwerp, where he engaged in 
unspecified work for Margaret of Austria (1509-10), and there- 
after went to England. In the chapel of Henry VII in West- 
minster Abbey, London, are his masterpieces: the double tomb of 
Henry VII and Elizabeth of York (1512-18), whose gilded bronze. 
effigies lie upon a black-marble base decorated with bronze reliefs; 
and the tomb of the king’s mother, Margaret of Richmond, These 
works introduced the full Italian Renaissance idiom into English 
sculpture, The high altar (1517-22) of the same chapel, also 
commissioned of Torrigiano, was destroyed in 1641. During 1519 
and 1520 Torrigiano returned to Florence in an unsuccessful at- 
tempt (of which there is an account in Benvenuto Cellini’s auto- 
biography) to engage other sculptors as his assistants in London, 
An ambitious project for the tomb of Henry VIII was thereby 
frustrated. Some time after 1522 he went from England to Spain, 
and the large terra-cotta statue of St. Jerome in the Seville Mu- 
seum was executed then. He died in July or August 1528 while in 
prison at Seville, held under charge of heresy by the Inquisition. 
(H. E-W.) 
TORRINGTON, ARTHUR HERBERT, Earr or (1647- 
1716), English admiral, commanded the Anglo-Dutch fleet at the 
Battle of Beachy Head (1690). He was a son of Sir Edward Her- 
bert, attorney general to Charles I. He served in the Second Dutch 
War (1665-67) and then against the Barbary pirates in the Medi- 
terranean. He was appointed rear admiral of England in 1684, 
but as member of Parliament his refusal in March 1687 to vote 
for the repeal of the Test Act led to his dismissal. He then entered ` 
into communication with William of Orange (afterward William 
Ill), to whom he carried the letter of invitation to invade England 
in 1688, and was in command of the fleet which brought William 
to England. As a reward he became first lord of the admiralty in 
March 1689. When in command of the English Channel fleet he 
fought an action with the French in Bantry Bay, Ireland (May 
1689), but failed to prevent the French troops from landing; never- 
theless he was created earl of Torrington later in the month. In 
1690 his Anglo-Dutch fleet was confronted in the English Channel 
by a superior French force under the comte de Tourville., Tor- 
rington wished to retire, but was ordered to give battle. He there- 
fore attacked on July 10 (new style; June 30, old style), but was 
compelled to retire into the Thames (see BracHy Heap, BATTLE 
or). For this retreat he was tried by court martial in December 
1690, but was acquitted on his defense that he maintained his 
“fleet i in being,” so that no invasion could be attempted while it 
remained intact. This strategic doctrine has subsequently been 
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frequently invoked, Torrington never served at sea again. He 
died on April 14, 1716, and was buried in Westminster Abbey. 


See J. K. Laughton (ed.), Memoirs Relating to the Lord Torrington 
(1889); J. Tramond, Manuel d’histoire maritime de la France, 2nd. ed. 


(1927). (C. C. L.) 

TORRINGTON, GEORGE BYNG, Isr Viscount (1663- 
1733), English admiral, was born at Wrotham, Kent, on Jan. 27, 
1663, the son of John Byng. He joined the navy in 1678. At the 
Revolution of 1688 he helped to win the fleet over to William of 
Orange (afterward William III). In 1702 he was appointed to 
command the “Nassau” and was present at the burning of the 
French fleet in Vigo Bay. He served at the battle off Malaga 
(1704), after which he was knighted. In 1708, as admiral of the 
blue, he prevented James, the Old Pretender, from landing in Scot- 
land, and in 1718 he destroyed the Spanish fleet off Cape Passero, 
Sicily. It was largely through his efforts in Sicily that Spain was 
brought to withdraw its forces from the island in 1720, as part 
of the terms imposed by the Quadruple Alliance. Byng returned 
to England in 1721 and was created Baron Byng of Southill and 
Viscount Torrington. He became first lord of the admiralty in 
1727, and died in London on Jan. 17, 1733. His fourth son was 
Admiral John Byng, who was executed in 1757. 

BIBLIOGRAPHY. —An Account of the Expedition of the British Fleet 
... to Sicily . . . 1718, 1719, and 1720, compiled by Thomas Corbett 
(1739) ; J. K. Laughton (ed.), Memoirs Relating to the Lord Torring- 
ton (1889) ; Pattee Byng (Torrington’s son), Journal 1718-1720, ed. by 
J. L. Cranmer-Byng (1950) ; B. Tunstall (ed.), The Byng Papers, 3 vol. 
(1930-33). IEICE) 

TORRINGTON (GREAT), a market town and municipal 
borough in the Torrington parliamentary division of Devon, Eng., 
on the Torridge, 36 mi. (58 km.) NW of Exeter by road. Pop. 
(1961) 2,920, From early times Torrington, or Toritone as it is 
called in the Domesday survey, has occupied a prominent place 
among the borough towns of Devon, for it was a self-governing 
community at least three and a half centuries before it received its 
first royal charter of incorporation from Mary I in 1554. Some 
precharter mayors or praepositi are recorded, the first in 1183. 
The borough had a fair in 1221. Recognition of its early impor- 
tance is shown by the fact that it had been granted a parliamentary 
franchise from 1295 to 1369, when the borough sent two members 
to Parliament. On the petition of the burgesses, the town was 
relieved of the burden. Of Torrington Castle nothing remains. 
It was probably first erected by the baronial owner of the manor, 
William de Toriton (1130-c. 1185). A royal mandate was issued 
in 1228 for its destruction, the castle having been built without a 
royal licence. It was rebuilt by De Toriton’s successor, Sir 
Richard de Merton, who was licensed to crenellate it in 1338-39. 
During the Civil Wars, the parish church suffered severely by an 
explosion of gunpowder on Feb. 16, 1645, when approximately 200 
Persons perished; and at the eastern end of the town the victorious 
parliamentarians, under Sir Thomas Fairfax, fought a battle in 
which several hundred royalists were slain and the town captured. 
The parish register contains the names of many of those who 
perished and were buried in the churchyard. The chief manufac- 
tures are milk products and gloves. 

_ See J. J. Alexander and W. R. Hooper, The History of Great Tor- 
rington. .., (1948). 

TORRINGTON, a city of Connecticut, U.S., is 23 mi, (37 
km.) W of Hartford on the Naugatuck River, surrounded by the 
Litchfield Hills in a region of great natural beauty. First settled 
In 1735 as part of the town of Windsor, Torrington was organized 
as a town in 1740, incorporated as a borough in 1887, and chartered 
as a city in 1923. At the time of first settlement the community 
Was isolated and in danger of attack by the Mohawk Indians; a 
fort was erected in 1744 at a cost of £70. During the American 
Revolution the entire male population over 20 years in age (169 in 
all) enlisted in two companies for service in the Continental Army. 
Samuel J. Mills (1783-1818), founder of the American Board of 
~oMmissioners for Foreign Missions (Congregational), was born 
i Torrington, In the 19th century Torrington was a centre of 
abolitionist sentiment and was, appropriately enough, the birth- 
Place of John Brown (q.v.). Torrington’s earliest industry was 
shipmast production, This was the town’s industrial mainstay 
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until the exhaustion of the pine forests about 1813 when the first 
textile mill was built. Abundant waterpower led to production of 
brass articles (particularly kettles and wire), German silver, and 
other metal products. Torrington is the market and banking 
centre for west-central Connecticut. For comparative population 
figures see table in Connecticut: Population. (Gu. W.) 

TORSTENSSON, LENNART, Count or Ortara (1603- 
1651), Swedish field marshal, the greatest artillerist of his age, 
who transformed the use of field artillery, making it mobile to 
a degree thitherto unknown, won many victories in the Thirty 
Years’ War (g.v.). Born at Torstena, Västergötland, on Aug. 17, 
1603, the son of Torsten Lennartsson, a Swedish officer, he became 
a page to Gustavus II Adolphus in 1618, and accompanied him on 
his campaigns in Livonia from 1621 to 1623, when he went to Hol- 
land to study war in the school of Maurice, prince of Orange. 
Returning in time to fight at Wallhof in 1626, he took part in 
Gustavus’ Prussian campaigns until 1629. He had already become 
an artillery specialist, and in 1629 he was made colonel of the first 
purely artillery regiment to be formed in any army. In 1630 he 
was given command of the field artillery for Gustavus’ German 
expedition, fought with distinction at Breitenfeld (1631), and in 
1632 was promoted general. Captured in the assault on Wallen- 
stein’s camp on the Alte Veste in August 1632, he was exchanged in 
1633. In 1635 he was made chief of staff to Field Marshal Johan 
Banér; took part in Banér’s great victory at Wittstock (1636); 
and in his celebrated retreat from Torgau (1637). When the 
Swedish armies in Germany were threatened with disintegration 
on Banér’s death (1641), Torstensson, though his health was al- 
ready undermined, was induced to assume the command and given 
the rank of field marshal and the post of governor of Swedish-oc- 
cupied Pomerania. He restored discipline in the mutinous army; 
in 1642 won a notable victory at Leipzig; in 1643 launched the 
Swedish attack on Denmark by an invasion of Jutland from the 
south; and in 1645 won the brilliant victory of Jankov by his abil- 
ity to shift his guns quickly in the course of the battle. He retired 
from the command for health reasons in 1646; and was created 
count in 1647. In his last years he played a part in Swedish domes- 
tic politics, opposing in the council (of which he had been made a 
member in 1641) the policies of Axel Gustafsson Oxenstierna, and 
enjoying the favour and confidence of Queen Christina. He died 
in Stockholm on April 7, 1651. 

BIBLIOCRAPHY.—A. Aberg, De svenska filtherrarna under tretio- 
åriga Kriget (1944); L. H. Tingsten, Faltmarskalkarna Johan Baner 
och Lennart Torstensson såsom härforare (1932); P. Sörensson, Krisen 
vid de svenska arméerna i Tyskland efter Baners död (1931) ; General- 
staben, Sveriges krig 1611-1632, Supp. vol. ii (1938) ; Försvarsstabens 
krigshistoriska avdelning, Slaget vid Jankow (1945) ; L. Hammarskiéld, 
“Ur svenska artilleriets hävder,” Artilleri-Tidskrift, (1941-44). 

(Mı. R.) 

TORT, in effect a civil wrong for which the law supplies re- 
lief, is a shorthand term for a multitude of situations for which 
an action for damages, and frequently equitable relief, may be 
maintained on behalf of the injured party. The term is usually 
contrasted with contract and crime, though many contracts and 
most crimes may be the basis of tort actions. Tort law has a broad 
range exceedingly difficult to classify. It protects the interests 
of personality, property, and relations against physical, appro- 
priational, and defamatory harms of many types. Its chief remedy 
is money damages, actual and punitive, but it may also be the 
basis of equitable remedies of injunction, accounting, rescission, 
and restitution. 

Tort law in the United States operates through actions for tres- 
pass, nuisance, ultrahazardous risks, negligence, conversion, deceit, 
slander and libel, privacy, interference with trade, family, employ- 
ment, community and political relations, and abuse of govern- 
mental power and process. It is primarily courthouse or litigation 
law and is peculiarly environmental. Of all the areas of U.S. law 
it is least controlled by the principle of stare decisis (that of 
following rules laid down in previous legal decisions), though as 
precedents tort decisions have high value as arguments in analo- 
gous cases. The English doctrine is that precedent is binding in 
tort cases as elsewhere, though English judges use many of the 
same techniques employed by U.S. courts to avoid the doctrine. 


98 
The situations which arise are infinitely variable, and these differ- 
ences are reflected ever so imperceptibly by the reactions of court 
and jury in the particular case. Tort law is thus always in the 
making, with the scope of its actions being constantly extended 
or modified. What has been developed by the courts is a process 
of litigation adaptable to any case that may arise, with parties, 
witnesses, lawyers, jurors, and judges—sometimes a succession 
of judges—each exercising an influence in the composite judg- 
ment, binding on the parties to the litigation, and a basis of argu- 
ment in the next case but only with such binding effect on it as 
the particular court may give it. It is the processes of modern tort 
law that are of primary significance. 

Trespass.—The actions for trespass, nuisance, ultrahazardous 
risks, and negligence are designed to protect person, property, 
trade, and family relations from physical harms. The actions are 
overlapping; i.e., similar situations may be dealt with under the 
doctrines of any one of the other actions. Trespass, the oldest of 
the tort actions, has a long and intricate history but is currently 
more generally restricted to intended harms such as assaults, 
batteries, false imprisonment, restraints of the person, and vio- 
lent invasions of tangible property. The more important defenses 
are those of protection of one’s self or property or that of an- 
other person, and in some cases the consent of the victim. (See 
further TRESPASS.) 

Nuisance—The action for nuisance is primarily for the pro- 
tection of the land occupier against activities on neighbouring 
premises that impair the enjoyment of the occupant’s premises 
and the well being of those who occupy them. Activities that 
produce excessive dust, noise, stenches, insects, fumes, seepage, 
gases, smoke, vibrations, or severe emotional disturbances—in- 
vasions more subtle and more persistent than those required for 
trespass—may give rise to an action for nuisance. The more con- 
gested the community the more need for the action, but also the 
more difficult to maintain, for the interests of the respective 
parties and of the community as a whole must be weighed and 
balanced. The courts’ remedial powers are flexible. They may 
give damages, or injunction plus damages, or limited injunction, 
and may keep the action on the docket (under consideration) 
awaiting further developments. 

The U.S. action for ultrahazardous risks is but an extension of 
the trespass and nuisance actions, available for extremely dan- 
gerous activities such as the storage of explosives, blasting, the 
manufacture and use of chemicals, the eseape of harmful sub- 
stances to neighbouring premises, subsurface operations resulting 
in surface and subsurface injuries, and pollution of water and min- 
eral strata, streams, and the like. As the dangers of modern in- 
dustry increase beyond the control of the enterpriser and beyond 
any protection the neighbour can provide for himself, the courts 
are more inclined to place the risks upon the enterpriser without 
reference to the value of the enterprise to the community or the 
precautions taken by it against the dangers. Liability is strict 

whether under an action of trespass, nuisance, ultrahazardous risk, 
or negligence and is frequently called absolute. (See also Nur- 
SANCE.) 

Negligence.—The action for negligence is designed primarily 
to give protection against unintended physical harm to person and 
property. With little difficulty many trespass and nuisance cases 
can be translated into cases of negligence—the failure, in view of 
the danger, to use reasonable care under all circumstances of the 
situation. It includes injuries arising out of the operations of 
railway, highway, waterway, and skyway traffic, public utilities, 
construction projects, manufactures, hospitals, landowners’ ac- 
tivities causing injuries to highway travelers and persons entering 
upon their premises, medical and other professional practice, and 
many other activities. The extreme flexibility of its doctrines per- 
mits a plaintiff to present all pertinent facts and argument in his 
support, and permits a defendant to offer all relevant data and 
arguments in defense. In the United States, but not in England, 
it normally requires jury participation and gives wide play for 
resourcefulness, advocacy, and compromise, whether the case is 
tried by judge and jury or by judge alone. Its doctrines are more 
extravagant, more comprehensive, and more resilient than that 
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of any other tort action. The affirmative elements of causation, 
duty, violation of duty, and damage, together with the defenses 
of accident, assumption of risk, contributory negligence, last clear 
chance, and proximate cause, each with many refinements, and in 
many instances complicated by statutory provisions, may greatly 
extend or limit liability, Though the action provides the single 
remedy of damages, the various amounts assessed provide a very 
flexible means of limiting liability. (See NEGLIGENCE.) 

Conversion.—The action for conversion is designed to protect 
a person’s interest in tangible goods, money, negotiable instru- 
ments, and valuable papers from appropriation in any form, in- 
cluding destruction of the item. It is the successor to several 
earlier common-law actions and is complicated by vestiges taken 
over from those actions. The chief remedy is damages for the 
value of the thing appropriated. 

Deceit.—The action for deceit is designed chiefly for the pro- 
tection of the trader against fraud or misrepresentation. It is 
most important in the sale of goods, lands, and in credit and 
service transactions. Instead of the appropriation of tangibles 
by physical means as in conversion, in deceit the victim is made 
to give over his money or property, or to render his service, by 
falsehood, pretense, or sly maneuvering. The relevant doctrines 
have been developed primarily since the late 1700s, and during 
most of the 1800s these were not exacting enough to snare the 
resourceful cheat. However, with the great development of trade, 
the necessity for integrity and fair dealing became so urgent that 
the deceit doctrines were made strict. It is now difficult for the 
person who injures another through fraud to escape the toils of 
the law, and this is true in many instances even when he has 
done nothing more than make an honest misrepresentation. While 
damages are the chief remedy, equitable remedies of injunction, 
accounting, rescission, and restitution are available and not in- 
frequently employed. (See Frau.) 

Libel and Slander.—The action for slander or libel, or defa- 
mation, is many-sided. Slander of title involves the circulation 
of statements questioning a person’s title to property. Trade libel 
is the disparagement of the quality of a trader’s goods, products, 
or services. In both instances the plaintiff must show the actual 
economic loss as a basis of recovery of damages. In England 
and some U.S. states injunction is available in such cases, but in 
some states the courts refuse injunctive relief on the ground that 
it would constitute a denial of jury trial and hence censorship 
of speech and press. This attitude is mistakenly based on analogy 
to the defamation of a person in his community or political rela- 
tions and is slowly disappearing. 

Historically, the main purpose of the action for slander was 
the protection of the person in his employment, community, and 
political relations. It was based on narrow categories and has 
since lost most of its importance except when the scandalmonger 
goes so far in his charges that he interferes with his victim’s eco- 
nomic position in his profession or employment. The action is 
highly technical, seldom instituted, and rarely successful. 

Libel was originally a criminal action to protect the crown, 
church, and their dignitaries against seditious and heretical pub- 
lications of the press. With the abolition of the Court of Star 
Chamber in the middle 1600s its jurisdiction passed to the Court 
of King’s Bench, in which criminal prosecutions for libel con- 
tinued but steadily declined after crown and church became politi- 
cally secure and subservient to parliament. Criminal prosecutions 
are now rare in England and practically unknown in the United 
States. 

The civil action of libel developed out of the common-law 
action for defamation and the criminal libel action, but the ac- 
tion for spoken words came to be known as slander, while the 
libel action was for defamatory writings and publications. Libel 
law has had a peculiar development. It began as a means of sup- 
pression and censorship to protect the government against the 
press, but has come to be the basic support of free speech, free 
press, and free government. In early libel law there were no im- 
munities, not even the truth. Gradually immunities developed 
and grew in number and scope. 

Three great areas of immunities roll libel law back so far that 


TORT 


its effective value is primarily that of a threat. First, in the U.S. 
with minor exceptions, all officials have complete immunity for 
what they say or write even only if tangentially incidental to 
their- official functions. In England this branch of the law of 
defamation is governed by the doctrine of privilege, in some cases 
absolute, in others qualified. Second, the instruments of pub- 
lication (publishing companies, newspapers, radio, television, 
educational institutions, and their many editors, writers, com- 
mentators, critics, reporters, teachers) have almost complete im- 
munity for reporting and printing the substantial truth of any 
public or private affair, and for the publication of any full and 
fair report or comment upon any public statement, action, or 
proceeding. Third, the communication of a matter of common 
interest, however false and hurtful, among members of the nu- 
merous business, political, professional, religious, educational, cul- 
tural, fraternal, and other groups of our society, concerning any 
member of the group or any outsider is privileged unless malicious, 
and the burden of proving malice is on the victim. 

In brief it can be said that many immunities for defamatory 
publications have become rights which support the freedom of 
speech and press, and that liability is very exceptional, other than 
in England where the immunities are fewer and not so broad. 
The individual who cannot claim an immunity of some sort is 
rare, but when not, his liability is negligible unless he falsely 
charges his victim with crime, dishonesty, professional disabil- 
ity, or sex deviation. While libel may be enjoined in England it 
is rarely done, but English courts are more inclined to give heavy 
damages, The award of damages in the U.S., though they may 
be heavy in extreme cases, are mostly moderate, and the appel- 
late courts frequently scale down the judgments of trial courts. 
Libel actions in the U.S. are the most difficult of all tort actions 
to maintain and most of them are unsuccessful. In England, 
though the law is somewhat technical, the plaintiff’s prospects of 
success are considerably better. (See also DEFAMATION.) 

Relational Interests.—Within the last century tort actions 
have developed extensively in the protection of relational inter- 
ests. In Lumley v. Gye (1853) the English Court of Queen’s 
Bench awarded damages against the defendant for enticing the 
plaintiff’s artist singer away from his theatre to perform in that 
of the defendant. Out of this has grown universal protection 
against third persons inducing breach of contract between con- 
tracting parties, and is one of the important stabilizing principles 
of modern business, The older tort actions protecting traders 
against interference with their relations with customers and sup- 
pliers by violence, threats, intimidation, fraud, and defamation 
have also been extended. Moreover, appropriation of another’s 
trade interests by various subtle piratical methods under the guise 
of competition has given rise to a catch-all doctrine of “unfair 
competition” and unlawful practices. Also, it is out of the trade 
cases that the “prima facie tort” formula was developed and for 
which the noted English law historian, Sir Frederick Pollock, 
and Justice Holmes had such affection. The general idea is that 
one is liable for any willful wrong causing injury unless he can 
excuse his conduct on the basis of some equal or superior inter- 
est, In this sense the formula is merely that of self-defense in 
a different environment. In many cases the remedies of injunc- 
tion, accounting, and restitution are available. Modern trade could 
hot exist without the extensive protection provided by tort law, 
though it has been relieved of much of its burden by the Federal 
Trade Commission and anti-monopoly statutes. 

The protection of family relations has likewise been greatly 
broadened against interference by third persons. Especially in 
the U.S. the older actions of alienation of affections and crim- 
inal conversation have been extended to the wife’s protection 
and provide heavy damages against the family marauder. In 
Many states statutes have expanded the parents’ seduction ac- 
tion to give the daughter her own action, and some courts have 
extended the alienation action to the protection of the child whose 
one has been robbed of a parent. In a few states legislation 
ta abolished or curtailed some of these actions together with 
ae for breach of promise of marriage, but this curtailment is 

ready being balanced by the growing tendency to give injunctive 
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relief against the same type of conduct. The courts are also giv- 
ing greater relief to members of the family through the negligence 
action and more liberal construction of the death and survival 
statutes. The heavy casualties in traffic accidents and the greater 
coverage of liability insurance have great influence in this direc- 
tion. (See also HUsBAND AND WIFE, Laws CONCERNING.) 

In the U.S. the protection given labour relations by the law of 
torts has been largely superseded by legislation administered by 
various administrative boards. (See Lasour Law.) 

Right of Privacy.—An action for the violation of the right of 
privacy is a recent development of U.S. tort law. In one aspect 
it resembles the action of libel; in another it may be confused 
with the abuse of power by police officials. In the strict privacy 
cases involving the invasion of a person’s peace of mind or soli- 
tude, it is frequently nothing more than an extension of trespass— 
either personal assault or trespass upon the victim’s premises—by 
eavesdropping or “bugging” his house or office—with the personal 
injury indicated by way of aggravation of damages. It is gen- 
erally said to be “the right to be let alone,” but there is no such 
right in a group society. It is rather a right not to be disturbed 
emotionally by conduct designed to subject the victim to great 
tensions by baring his intimate life and affairs to public view, 
such as the excessive harassments employed by loan sharks and 
collecting agencies to force the payment of a debt, the tapping 
of his telephone, or the humiliating and annoying invasions of 
his solitude. If the concept of assault had been permitted full 
expansion, this phase of the privacy action would not have been 
necessary. 

The action of privacy has been used chiefly to protect a person 
against the appropriation of some phase of his personality, such 
as his likeness, creative art, history, name, or status for purposes 
of advertising or other commercial use. In this sense it is the 
value or “right of publicity” that is at issue—the opposite of 
privacy. In New York this right is protected by statute as a 
“civil right.” It is distinguished there and elsewhere from the 
exposure of a victim’s private life for news, cultural, or educa- 
tional purposes. In.privacy cases the court may award damages, 
require an accounting, or give injunctive relief. The action is 
not recognized in England, and in some states of the U.S., but 
relief for most of the same offenses is provided by other actions. 

Civil Rights.—Aside from the slight protection given commu- 
nity and political relations in the U.S. by the law of libel, tort law 
is increasingly providing protection, both by damages and by in- 
junction, against the interference with what are called the civil 
rights of individuals by third persons. The right to vote, to enjoy 
equality in sharing community services such as public schools, 
transportation, amusement facilities, choice of community, associa- 
tion, employment, profession, and other basic rights of citizen- 
ship are more and more protected by the courts either on the 
basis of common law or statute. 

Closely allied with this protection is that given for abuse of 
governmental power and process against litigants instituting mali- 
cious prosecutions of one type or another, citizen informers mak- 
ing false accusations, and against officials for false arrest and dep- 
rivation of rights guaranteed by the Constitution and laws of 
the United States. It is in this area of protecting the individual 
in his political relations—rights of citizenship—that U.S. tort law 
is developing most significantly. (See also CIvIL LIBERTIES.) 

In this brief survey of tort law, the processes by which each 
action is made effective have necessarily been largely ignored. 
Each action has its many and varied theories, doctrines, rules, 
and formulas. But the common tie among all tort actions in the 
U.S. is the mingling of the functions of judge and jury. It is 
often said that questions of law are for the judge and questions 
of fact are for the jury. We should be equally informed if it 
were said that what the judge decides is law and what the jury 
decides is fact. No such cliché gives any accurate indication of 
the dual functions operative in most tort actions. All that can 
be said here is that the process of sharing the power of judgment 
in cases under each tort action is similar, but not the same, and 
only careful study based on wide experience will disclose how the 
process works in each action, 
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See also references under “Tort” in the Index. 
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TORTOISE SHELL, an ornamental material obtained from 
the curved horny shields forming the shell of the hawksbill turtle 
(Eretmochelys imbricata). The marbled pattern of various col- 
ours and the deep translucence of the variegated shields, or plates, 
have long been valued for making decorative items such as combs, 
knife handles, and jewelry. 

Though the hawksbill turtle is found in most tropical and sub- 
tropical seas, the finest specimens are found in the warm coastal 
waters of the South Pacific. Large supplies are also obtained from 
the coasts of Brazil and the West Indies. The turtle’s large dorsal 
(top) shields (5 in the centre and 4 overlapping on each side) 
command a higher price commercially than the 24 marginal shields 
or the 12 ventral (underside) shields. The most sought-after 
colour is a warm yellow shot through with rich brown tints. 

In the ancient world the highly esteemed tortoise shell came 
to Rome by way of Egypt. During the 17th century in France, 
work in this medium was raised to a rare artistry. In a type of 
work known as piqué, tortoise shell was enriched by designs in 
gold and silver, with sometimes the added embellishment of 
mother-of-pearl. Because the materials were costly and the labour 
long and painstaking, French craftsmen produced chiefly small ar- 
ticles, such as jewel cases, trays, and snuff boxes. The art of 
tortoise-shell inlay in furniture will always be associated with 
André Charles Boulle (g.v.), who occupied a studio in the Louvre 
under the patronage of Louis XIV. 

French craftsmen, driven from France by the revocation of the 
Edict of Nantes in 1685, introduced piqué into England, and 
English and Dutch craftsmen soon rivaled the French in the ex- 
cellence of their tortoise shell productions. The art was also highly 
developed in Germany, Spain, and Italy. Most of the modern 
finished products are made in Italy, but the demand for tortoise 
shell has diminished with the increasing use of plastics as sub- 
stitutes. 

Tortoise shell is worked in a way similar to that used for horn 
(q.v.). Separated from the bony skeleton by heat, the shields are 
flattened out by heat and pressure, and all superficial irregularities 
are rasped away. Although tortoise shell resembles horn, it is 
harder, more brittle, and requires more careful handling. It is 
treated at as low a heat as practicable, since high heat tends to 
darken the colour. To add thickness or increased surface area to 
the tortoise shell the pieces are softened by heating and then 
joined by pressure. A film on the horny material softens and 

liquifies in the heat, causing the pieces to cohere when pressed 
together. Tortoise shell is easily molded by heat and pressure, 
and it can also be engine turned. It takes and retains a very 
high polish. (E. L. Y.) 

TORTOSA, a city of northeast Spain, in the province of 
Tarragona, lies on the banks of the Ebro River, 55 mi. (89 km.) 
WSW of Tarragona by road or rail. Pop. (1960) 43,267 (mun.). 
It commands a wide plain of rice plantations, orchards, and olive 
trees. Olive oil is the principal product. Manufactures include 
chemical fertilizer, soap, cement, pharmaceuticals, hats, and knit- 
wear; there are also rice-, flour-, and sawmilling. Tortosa has a 
Gothic cathedral (1347) with a Baroque facade, added in 1705; 
a Renaissance palace; and the remains of a medieval castle. 
Tortosa has a technical school of industrial studies and an observa- 
tory devoted to the study of the sun. 

Tortosa is the old Dertosa of the Iberians, replanned in the 
Roman way by Scipio Africanus, transformed into a municipium 
by Julius Caesar, and given the privileges of a colony by Augustus 
as Colonia Julia Augusta Dertosa. Under the Moors it was one of 
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the important frontier cities of the Caliphate of Cérdoba, and for 
some time the capital of a small independent Moorish kingdom, 
The count of Barcelona, Ramén Berenguer IV, captured Tortosa 
in 1148, and granted it a highly privileged charter, An attempt to 
recapture the city in 1149 was repulsed, due largely to heroic fight- 
ing by the women. In the War of the Spanish Succession it was 
taken by the duc d’Orléans (1708), and in the Peninsular War it 
fell to Suchet (1810). Tortosa was a fortified city until 1875, when 
its walls were destroyed. In the last period of the Spanish Civil 
War, it suffered serious damage, the Ebro being the front between 
the contending armies. (E. Pv.) 

TORTURE, a general term for modes of inflicting pain, is 
associated first with punishment of a peculiarly severe, excruciat- 
ing, and cruel kind and second, more specifically, with the use of 
such modes by judicial or quasi-judicial authorities for the pur- 
pose of forcing an accused or suspected person to confess to crime 
or of extracting evidence from reluctant or unwilling witnesses, 

The modes of inflicting pain have developed from crude or re- 
fined pieces of physical apparatus to elaborate psychological tech- 
niques, designed not only to break down resistance but to subvert 
personality. During the 19th century it was hoped that torture 
would disappear, along with other instruments of tyrannical or 
arbitrary rule. The idea of progress buttressed this hope. During 
the 20th century, however, torture has been efficiently organized 
and subtly refined as an instrument of totalitarian power. The 
parallel development of psychology as a subject of academic in- 
quiry has led to increasing attention being paid both to the modes 
of torture and to the motivation of the torturers. Interest in the 
psychology of inflicting pain has shifted scholarly concern from 
the history of law, with which the history of torture is inextricably 
bound up, to problems of individual and social psychopathology. 

Ancient Practices.—There is no trace of torture in Mosaic 
or Babylonian systems of law, but it was apparently practised in 
Egypt, Assyria, and the authoritarian Greek city-states. In Athens 
slaves and sometimes resident aliens were examined by torture: 
Demosthenes, indeed, described it as the surest means of obtain- 
ing evidence. Torture was also used to extract evidence from 
slaves in the Roman Republic, and under the empire from a wider 
group of citizens, particularly in cases of laesa majestas (treason). 
A wife also might be tortured, but only after her slaves had been 
tortured first, if she was accused of poisoning her husband. The 
amount of torture was at the discretion of the judge, but it was 
to be applied so as not to injure life or limb. Examinations were 
never to begin with torture, and in the hope of extracting speedy 
evidence those with the tenderest frames were tortured first. De- 
spite these safeguards, torture was regularly attacked both under 
the republic and the empire, by writers like Cicero and Seneca, 
the latter arguing that it caused even the innocent to lie. The 
Digest of Justinian described it as untrustworthy, perilous; an 
deceptive. 

Middle Ages.—The early church disapproved of torture, and 
there were few references to it until the late 12th and 13th cen- 
turies when it began to be used in cases of heresy. Judges were 
allowed to proceed per inquisitionem, and torture came to be used 
in the extraction of proof. Again there were safeguards. Priests 
were not allowed to administer it, and charity had to be shown: 
Little charity was shown, however, in the suppression of the Tem- 
plars (g.v.). Between 1307 and 1310, 36 Templars died under 
torture in Paris alone. 7 

In relation to ordinary criminal offenses, there was no prov 
sion for torture, so long as ordeal (g.v.) and trial by battle pro: 
vided acceptable means of securing confessions. No traces i 
torture can be found in Frankish law. It was-dissatisfaction WI 
earlier modes of securing reliable evidence and the developmen” 
side by side of organized systems of law and strong political au- 
thority which led to its increasing use at the end of the Middle 
Ages. The practice was strengthened by the propensity of late 
medieval jurists to turn increasingly to Roman law for guidance 
in their demand for rigorous proof. At first inquisitorial proc’ 
dures could only be followed if the accused person consented or 
had been caught red-handed. Later the practice spread, particu- 
larly in Germany and Italy, and torture began to be used for 4 
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twofold purpose: to force confessions from recalcitrant prisoners 
and to extract complete proof. Questioning under torture was 
recognized as holding dangers—it was for this reason that it was 
laid down that acceptable answers given under torture should con- 
tain facts “which no innocent man could know”’—but inquisitorial 
methods of trial relied more and more-on such evidence. A dis- 
tinction was drawn in the 14th century, however, between “ordi- 
nary” and “extraordinary” procedure. Both secrecy and torture 
were features of extraordinary procedure which became less ex- 
traordinary in the 15th and early 16th centuries. French ordi- 
hances of 1498 and 1539, for example, showed how well established 
was the procedure in extracting sufficient evidence to prove a 
Prisoner’s crimes (question préparatoire) and after sentence in 
extracting the names of accomplices (question préalable). 

In England, where torture had no place in the open and accusa- 
` torial system of law, in which the accuser had to prove the guilt 
of the accused rather than the accused his innocence, it was none- 
theless usual for prisoners who were unwilling to plead at all, 
either guilty or not guilty, to be forced to do so by peine forte 
et dure (q.v.). They were placed under a board and pressed with 
weights until they consented to plead. If they died under such 
treatment, their goods and estates could be inherited by their 
families instead of passing directly to the crown, as was the case 
with convicted felons. 

16th and 17th Centuries—The religious and political strug- 
gles of the 16th and 17th centuries led to an increase in the use 
of torture and a more open discussion of it. The Spanish Inquisi- 
tion had pointed the way in its regular use of torture in cases of 
heresy and proof of “Spanish blood.” Papal permission to revise 
ae Strengthen inquisitional institutions and methods was made 

nown in Spain in 1480, and a year later the first inquisitional 
tribunal was set up in Seville. The creation of a central court, 
Styled the Supreme Council, in 1483 was followed in the next year 
by the publication of Tomas de Torquemada’s Instructions, based 
on an earlier inquisitional manual but laying down detailed rules 
and Systematizing procedures, Accused persons were given three 
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“first audiences.” If they failed 
to confess, the fiscal in charge of 
the case could demand torture to 
secure confessions. Large num- 
bers of tortures took place not 
only in Castile but in all the areas 
controlled by Ferdinand and Is- 
abella. Torquemada’s work as 


inquisitor general was prosecuted 
just as fiercely by his successors, 
particularly by Cardinal Jiménez 
de Cisneros, and his system was 
further perfected by Fernando de 
a | £ Valdés in 1561. 
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Spain was not unique, however, 
and the Inquisition operated not 
only in all Spanish dependencies, 
including the Netherlands (1522), 
but in Portugal, in France 
(1557), where its hold was weak, 
and in Italy where its influence 
was usually unrestrained. Yet it 
would be misleading to identify 
torture too closely with the prac- 
tices of the Inquisition in an age 
of religious conflict and political 
struggle. In Italy, for example, 
torture was employed in the 16th 
and 17th centuries to extort evi- 
dence from political as well as 
religious prisoners. In Germany 
many elaborate refinements of 
torture were evolved. Cruel 
punishment and the use of torture 
to extract confessions went to- 
gether. Among the instruments 
in use were the Fass, a cradle with spikes on the inside of which the 
prisoner was rocked, the Kranz, a headband which was slowly 
tightened, and the Aufziehen, a machine which hoisted the pris- 
oner’s weighted body up into the air by a rope tied to his hands 
which were fastened behind his back. 

In England, despite the incompatibility of torture and the pro- 
cedures of the common law, the Tudor and early Stuart monarchs 
made frequent use of it by an exercise of prerogative through the 
Privy Council and special tribunals, particularly Star Chamber. 
The practice was justified, as in Europe, by reference to extraor- 
dinary considerations. ‘Exorbitant offences are not subject to the 
ordinary course of law.” ‘The same kind of argument could be used 
to justify cruel punishments, like the public boiling to death of 
the bishop of Rochester’s cook after a poisoning charge in 1531. 
Writs sent out under the privy seal were not subject to constitu- 
tional checks, nor was there statutory control of punishments. The 
council assumed the power of directing torture warrants to the 
lieutenant of the Tower of London and other officers of the crown. 
Torture had been employed in the Tower at least from Henry VI’s 
reign onward, when the rack, which stretched the victim’s limbs 
and body, was introduced. By the following century “the scav- 
enger’s daughter” (q.v.), a device which crushed the body, was 
alsoin use. Torture continued to be employed in the 17th century 
in state trials and in witchcraft cases. 

Because the rules of proof were not so rigorous as in France 
and other countries using the models of Roman law, torture in 
England, when applied, tended to be particularly arbitrary and 
capricious. “The rack is used nowhere as in England,” wrote John 
Selden; “they take a man and rack him I know not why or when.” 
There was no country, however, where the practice was so soon 
and so strongly attacked, first on the grounds that it was cruel— 
Sir Walter Ralegh complained of practices savouring of the Span- 
ish Inquisition—and second in legal terms, particularly after all 
exercise of the prerogative became suspect to common lawyers in 
the constitutional struggles of the 17th century. Sir Edward Coke 
became a critic of the system, and in an important indirect as- 
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sault upon it the judges trying the assassin of the duke of Buck- 
ingham in 1628 declared explicitly that it was illegal to use tor- 
ture to extract information from the assassin’s accomplices: “no 
such punishment,” they stated, “is known or allowed by our law.” 
The Bill of Rights (1689), drafted at the end of almost a century 
of struggle, provided ‘that cruel and unusual punishments ought 
not to be inflicted. 

The Enlightenment.—A strong humanitarian movement 
against the continuing use of torture gained ground in 18th- 
century Europe under the influence of the Enlightenment; resist- 
ance to it spread across state boundaries and the Inquisition also 
abandoned its use. To the claims of humanitarianism were added 
arguments derived from utilitarian theories of punishment which 
emphasized the inefficiency as well as the injustice of torture. 
Measures against the use of torture were adopted in Prussia (1740- 
54) on the orders of Frederick the Great, in the Holy Roman Em- 
pire (1776), and in France (1789). Pierre Bayle, Voltaire, and 
Cesare Beccaria (q.v.), representative of different schools of en- 
lightened thought, all condemned it. Beccaria’s influence was con- 
siderable, and, in particular, his argument that torture imposed 
unequal burdens on those who were tortured to extort evidence, 
since minds and bodies differed in strength. Jeremy Bentham was 
also a vigorous critic of torture, claiming that it produced the 
reverse effect from that intended. The interest of 18th-century 
thinkers and enlightened despots in limiting superstition undoubt- 
edly led to a decline of the use of torture in witchcraft cases in 
which popular prejudice was involved. Even in America there 
had been a notorious case of the application of peine forte et dure 
in 1692 on Giles Cory of Salem who refused to plead when ar- 
raigned for witchcraft: the United States Constitution later ex- 
plicitly provided that cruel and unusual punishments should not be 
inflicted. 

19th Century.—In other parts of the world torture had been 
inflicted on prisoners, including prisoners of war, often as a cruel 
punishment rather than simply as a means of extracting evidence. 
Mutilation, breaking on the wheel, burning, disembowelling, and 
other cruel punishments were practised freely, for example, in 
China and Japan. “A museum as curious as any to be found in 
Europe might be made of the now obsolete instruments of tor- 
ture,” wrote a visitor to Japan in 1880. There were signs that in 
colonial countries practices were sometimes condoned which would 
not have been permitted in the home countries. In 1806, for in- 
stance, Sir Thomas Picton was brought to trial for having per- 
mitted, while governor of Trinidad, a woman to be tortured under 
old Spanish laws. Sir William Holdsworth noted that in India 
there were sometimes stories of prisoners being tortured because 
their accusers were lazy in searching for evidence for guilt. “It is 
far pleasanter to sit comfortably in the shade rubbing red pepper 
into a poor devil’s eyes than to go about in the sun hunting up 
evidence.” Whereas torture in the Middle Ages had been associ- 
ated with the development of a “rule of law,” the existence of 
such a law in the 19th century made the practice of torture seem 
primitive, obsolete, cruel, and unreliable. Indeed, the improved 
“civilization” of Europe was often advertised in terms of the 
abolition of torture, and countries which had continued the prac- 
tice during the 18th century formally abolished it during the 19th 
—Russia, for example, in 1801, Baden in 1831, and Hanover in 
1840, Gladstone thundered against its continued existence in 
Naples in 1851. 

Modern Totalitarianism.—Nineteenth-century hopes that 
torture would disappear were belied by 20th-century facts. Total- 
itarian regimes depend upon instruments of terror and are tech- 
nically able to perfect them. Although efforts have been made to 
distinguish between “clinical” experiments and “disinterested” 
killing on the one hand and torture and murder on the other, 
neither facts nor motives have upheld the distinction. The first 
concentration camps (g.v.) in Nazi Germany were founded in 
1933: of these Orianenburg and Dachau survived for 12 years. 
System was introduced when all the camps passed under the con- 
trol of the SS. (Schutzstaffel) in 1934, and the population of the 
camps was nearly 300,000 in 1939. Buchenwald had been opened 
in 1937, and during World War II a number of other camps were 
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opened, including Auschwitz, Pol., and Bergen-Belsen. In the 
autumn of 1944, after large numbers of Jews had been murdered, 
the camp population still exceeded 600,000. There is ample evi- 
dence of individual excesses and aberrations in the conduct of the 
camps, even apart from the systematic and deliberate terror and 
murder. For prisoners who were regarded as less than men, Unter- 
menschen, there seemed to be no need to be restrained by ordinary 
human feelings. “The camp inmate is not a human being but per- 
sonifies the evil of this world, as a kind of animal,” wrote one of the 
warders at Auschwitz, “which one must punish and make suffer by 
every possible means before in the end one exterminates it.” 
Heinrich Himmler, the head of the SS., explicitly sought doctors 
who were not “inhibited by any Christian principles” to carry out 
“medical experiments”—infection with typhus, diets of sea water, 
use of poisoned bullets, etc., which represented modes of torture 
bitterly caricaturing the modes of science. 

National Socialist policy in Germany is better documented than 
the policy of other 20th-century totalitarian regimes, and it was 
also more systematically applied. There is ample evidence, how- 
ever, of torture persisting in various countries under different 
names. The psychological process of brainwashing (q.v.; see also 
Turd Decree), for example, marks the sharpest contrast between 
19th-century liberal individualism and 20th-century manipulation 
of the individual personality, and 20th-century treason trials have 
implied modes of extorting evidence which differ only in technique 
from extortion of evidence by physical torture in the treason trials 
of the 16th century. 

BIBLIOCRAPHY.—D, Jardine, Torture in the Criminal Law of England 
(1837) ; W. Lecky, Rationalism in Europe (1865) ; G, Ives, A History of 
Penal Methods (1914); G. R. Scott, The History of Torture Through- 
out the Ages (1940); Alec Mellor, La Torture, Son Histoire, son 
Abolition, sa Réapparition au XX" siècle (1949); H. Arendt, The Ori- 
gins of Totalitarianism, 2nd ed, (1958) ; G. Reitlinger, The SS: Alibi of 
a Nation (1956); R, Hilberg, The Destruction of the European Jews 
(1961). (A. BRI) 

TORUN (German Txorn), a town in Bydgoszcz wojewodztwo 
(province), Poland, lies on the right bank of the Vistula, 137 mi. 
(220 km.) above its mouth, about halfway between Warsaw and 
Danzig. Pop. (1960) 104,800. It has many fine old buildings, in- 
cluding the oldest Gothic town hall in Poland, containing the valu- 
able collections of the Pomeranian Museum, and three fine 13th- 
15th-century Gothic churches. Remains of the town walls survive 
along the Vistula. Numerous old granaries bear witness to the 
town’s share in the grain trade. A monument to Copernicus, who 
was born there in 1473, stands in the Market Place. In the town 
are Copernicus University (founded 1945), two museums, and two 
theatres. 

Torun is a river port and a junction of several railway lines and 
roads. It has been noted since the Middle Ages for its confec- 
tionery. Horticultural establishments export seeds; there are ma- 
chinery and chemical factories and printing and timber works. 

At a crossing of the Vistula used by the most important north- 
south trade routes, Torun became an important trade centre in 
the Middle Ages. The Teutonic Knights founded a castle there 
in 1230-31, and the settlement surrounding it obtained town rights 
in 1232/33, It was a member of the Hanseatic League in the 14th 
century. In 1454 Toruń rejected the rule of the Teutonic Knights 
and became subject to Poland, in its own economic interest. At 
the second partition of Poland, in 1793, it was seized by Prussia. 
It belonged to the Duchy of Warsaw between 1807 and 1815, 
and was again Prussian until 1919. It was returned to Poland by 
the Treaty of Versailles. (T. K. W.) 

TORY, GEOFFROY (c. 1480-c. 1533), French publisher, 
printer, author, orthographic reformer, and prolific engraver, was 
mainly responsible for the French Renaissance style of book deco- 
ration, and he played a leading part in popularizing in France the 
roman letter as against the prevailing Gothic. He was born in 
Bourges about 1480. His important publications include a num- 
ber of “Books of Hours” and his famous philological work Champ 
Fleury (1529). In this work Tory put forward the idea of accents, , 
the apostrophe, the cedilla, and simple punctuation marks. He was 
appointed imprimeur du roi (“printer to the king”) by Francis I 
in about 1530. He died in Paris about 1533. (J. C. Mx.) 
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TOSCANINI, ARTURO (1867-1957), Italian conductor, 
was one of the great virtuoso figures of the first half of the 20th 
century. Born at Parma on March 25, 1867, he studied at the 
conservatories of Parma and Milan, intending to become a cellist. 
At the age of 19, when playing at the opera house at Rio de 
Janeiro, Brazil, he was called upon to deputize for the conductor 
and performed Verdi’s Aida from memory. He came into promi- 
nence as a conductor in Italy and elsewhere, and was appointed 
musical director of La Scala, Milan, in 1898, and of the Metro- 
politan Opera, New York City, in 1908. He conducted the New 
York Philharmonic-Symphony Orchestra from 1928 to 1936, and 
appeared with orchestras all over 
the world, except those of Italy 
and Germany during the Fascist 
regimes. From 1937 to 1954 he 
directed the NBC Symphony, an 
orchestra sponsored by the U.S. 
radio network. He died in New 
York City on Jan. 16, 1957, 

Toscanini became principally 
known for his readings of the 
operas of Verdi and the sympho- 
nies of Beethoven, and, though he 
gave remarkable performances of 
the music of Wagner, his allegi- 
ances were not primarily to the 
Romantic tradition. His inter- 
pretations were notable for detail 
of phrasing, dynamic intensity, 
and an essentially classical con- 
ception of form. His phenome- 
nal memory stood him in good 
stead when, suffering from poor eyesight, he was obliged always 
to conduct from memory, He commanded from the artists. who 
worked under him a devotion that often made them reach some- 
thing like his own fervour. His interpretations, which developed 
in the course of his long career and became somewhat hard-driven 
toward the end, may be judged from his many phonograph record- 
ings, 

EIN C. Marsh, Toscanini and the Art of Orchestral Performance 

TOTEMISM, a term of Ojibwa Indian origin that denotes an 
animal or plant (e.g., Eagle, Otter, Bear, Catfish, White Oak 
Tree) Supposedly associated with a group of blood-related per- 
Sons, here inherited through the father, and prohibiting marriage 
between members of the same totemic group. A totem is not to 

e confused with an animal associated only with one person, 
whether as guardian spirit, animal familiar, or source of super- 
natural power. Neither is any random association (¢.g., human 
transformations as in the werewolf, shamanistic “possession” by 
an animal spirit, supernatural “owners” of animals) to be desig- 
nated as totemism (compare LycaNTHROPY; SHAMANISM). The 
term has been generalized from the Ojibwa instance to designate 
a cluster of traits in the religion and social organization of many 
Primitive peoples. 

Totemic traits are of widespread occurrence and properly refer 
always to the association of a group of persons with the totem 
Object. But association with a group is not a sufficient criterion; 
Secret societies of leopard-men in West Africa (see Leopard So- 
CIETIES) are no more totemic than is a university athletic team and 
its animal mascot or symbol. Adequate consideration of totem- 
ism also must account for its widespread (though not universal) 
Connection with exogamy (q.v.), requiring marriage outside the 
totemic group, 

i A ttibe may be said to exhibit totemism if it is divided into a 

ted, known, identifiable, and apparently fixed number of 
groups, each of which has a specific relationship to an animate 
or inanimate species (totem), the relationship being of the same 
eneral kind for each group; if a member of such a group ordinarily 
cannot change his membership; and if people living in the same 
colts belong to different totemic groups. A totem may be a 
eared, emulated, or dangerous hunted animal (e.g., the totemic 
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wild boar of early Semitic peoples, the wild aurochs [g.v.] 
bull of the ancient Near East), an edible plant (the Vegeta- 
tion God of Neolithic Eurasia), or any staple food. Ritual treat- 
ment of cattle in East Africa, or ceremonialism involving bears 
among circumpolar peoples in Asia and North America, are such 
inadequate fragments of totemism that they cannot be usefully 
treated as such. However, food tabus with respect to the totem 
(forbidden all year long, or eaten only in designated ritual or sa- 
cred contexts) are a common feature of totemism (see TaBu), To- 
temism need not stipulate marriage outside the totemic group 
or other marriage class; yet the totem usually is in some sense 
ancestral to the group and to the individual, being connected with 
the principle of kinship as against marriage. Very commonly con- 
nected with origin legends (see Myr#) and with instituted moral- 
ity, the totem is almost invariably hedged about with tabus of 
avoidance or of strictly ritualized contact. Membership in the 
totemic group is in some sense inherited and lifelong, regulating 
relationships of the child to his blood kin, and designating families 
that provide acceptable partners for procreation. Totem, tabu, 
and exogamy (whatever the variant patterns) are inextricably 
intertwined. 

No known primitive society may be said to meet all the criteria 
of ideal totemism, yet many groups show enough of them to war- 
rant the totemic designation. It is very doubtful (certainly un- 
proven) that what is called totemism on one continent has any 
necessary historical connection with that on another continent, 
even though diffusion of a specific type of totemism may be trace- 
able from one large area to another. Thus, theories in terms of 
unitary origin, or of evolutionary stages in development, have been 
largely replaced by psychobiological explanations. 

Distribution.—Totemism appears to occur universally among 
Australian aborigines, the western islanders of the Torres Straits, 
and coastal tribes of Australian New Guinea. It is common among 
Melanesians from the Admiralty Islands to Fiji. In Micronesia 
it is found in the Palau Islands, and in Polynesia in fragmentary 
form in Samoa, Rotuma, Tikopia, and elsewhere. The Batak 
(q.v.) of Sumatra have a typical form; elsewhere in Indonesia 
there are totemistic traces, Totemism is widespread in India and 
Assam; it once may have been universal among Dravidian-speakers 
in the south of India, In Africa it is characteristic of most Bantu 
tribes and occurs among Semi-Bantu and Nilotic groups of East 
and Central Africa; in West Africa a more or less usual form of 
totemism is found in the Gold, Slave, and Ivory Coasts, and in 
Senegambia; and among some Hausa (g.v.) groups, In North 
America totemism seems to have been universal among the sed- 
entary agriculturalists of the east and south, appearing occasion- 
ally in the Plains, but being relatively unknown west of the Rocky 
Mountains. Northwest Coast tribes had a form of totemism, but 
Eskimo lack any version. In South America totemism has been 
alleged for the Goajiro of Colombia, some Arawakans of Guiana, 
and perhaps among such groups as the Araucanians of Chile. 
Arguable traces of totemism are reported among Semitic peoples 
(W. R. Smith) and Indo-Europeans (A. C. Andrews), including 
the ancient Greeks (J. E. Harrison). 

Types.—The complexity of totemism is evident from the range 
of actual types. Although totemism is commonly associated with 
patrilineal or matrilineal descent groups, the central Australian 
Arunta (q.v.) are divided into totemic groups that are not exoga- 
mous. Totem membership depends on the geographic location of 
the mother at the time she first perceives fetal quickening. Arunta 
traditionally believe in reincarnation (see MretempsycHosis), and 
a woman is thought to be impregnated by a spirit from a ritual 
bullroarer (g.v.) hidden near where she is passing. A stock of 
souls fixed from ancient times is believed to abide between incar- 
nations in ritual objects secreted in the males’ territory and used 
in totemic rites forbidden to be seen by women or children, Initi- 
ation of boys, often with genital mutilation to indicate group mem- 
bership and marriageability, is prominent in Australian totemism. 
Since biological paternity is denied, initiation thus seems designed 
to forge magic bonds of blood brotherhood under a tutelary father; 
that is, fraternal societies are magic pseudofamilies. Mimicry and 
sympathetic magic may be performed to promote the increase of a 


104 


totemic food (e.g., witchetty grubs), though these edible larvae 
may be tabu to members of the witchetty grub totem itself. 

In Australia totemism has been said to exist in its most complete 
and original form, and it repeatedly has been called the most primi- 
tive religion since Australians are thought to be the most “primi- 
tive” people known. Both propositions can well-be disputed; 
there is no proof that contemporary “primitives” are authentic 
cultural fossils of early man. Indeed, the complex Arunta practices 
fail to offer the simplest or clearest example of totemism available. 

Nearby Melanesia shows a wide variety of totemisms. In the 
Santa Cruz Islands (Solomon chain) each exogamous clan has 
one or more totems (typically animals that may not be killed 
or eaten), and usually holds a belief in descent from the totem. 
In other parts of the Solomons totemism is absent; Banks Islanders 
(New Hebrides) while lacking totemic clans, individually avoid 
killing some animals or plants with which they have a supposed 
kinship; i.e., the mother is held to owe her pregnancy to spirit 
entry of the avoided animal. Polynesia has some religious systems 
(e.g., in Samoa) that may have developed out of totemism or that 
retain totemic features. 

Africans such as the Ganda (g.v.) have exogamous clans with 
principal and secondary totems that may not be killed or eaten 
by the clan, yet traditions of totemic descent are largely lacking. 
In much of aboriginal North America the frequent grouping of 
totemic clans into moieties suggests Australian totemism, but is 
otherwise quite different (e.g., the Oceanic theory of totemic souls 
is lacking). The American Indian totem is often hardly more than 
a clan badge, and the animal totem may be killed; but legends of 
origin from such animals are common enough. The Ponca Indians 
are divided into totemic and exogamous moieties, phratries, clans, 
and subclans, each with associated tabus. On the Pacific coast, 
totemism is not clearly distinguishable from the cult of guardian 
spirits; but guardian spirits are often acquired individually, some- 
times quite late in life by fasting and duress (not by birth) and 
have no relevance to marriage. As elsewhere in North America, 
initiation into a society that has a patron animal fails to meet the 
classic criteria of totemism. 

Theories.—The best-known theories hold that totemism origi- 
nated in: misinterpretation of nicknames (H. Spencer) ; a belief in 
transmigration of souls through men and animals (G. A. Wilken) ; 
individual guardian spirits believed inherited in the clan (F. Boas 
and others); outsiders giving local groups the name of their chief 
foodstuff (A. C. Haddon); and the totem as symbol of the mystic 
unity of a social ingroup (E. Durkheim). None of these theories 
accounts for food tabus or exogamy, both widespread aspects of 
totemism. J. G. Frazer, whose great Totemism and Exogamy, four 
volumes (1910) remains a classic source, at various times held three 
different theories : the totem was seen as the repository of separable 
souls repeatedly reincarnating in people; totemism was a system 
of magic designed to ensure a group its main food; when biological 
paternity was not understood, totemism was a primitive theory of 
human reproduction. 

While anthropologists and psychiatrists tend to reject parts of 
the theory of the group unconscious and primal horde presented by 
S. Freud in Totem and Taboo (1913; 1952), fears of children for 
specific animals often are cited as evidence for the “infantile 
recurrence of totemism” throughout all mankind. Freud and S. 
Ferenczi interpreted the fears of children (e.g., for horses or chick- 
ens) as a displacement to the phobic animal of the child’s attitudes 
toward his father. Psychoanalytic theories argue that totemisms 
represent projections onto animals of attitudes that originate in 
features of the family. This is in keeping with: the ancestral or 
procreative nature of the totem and its attachment to the blood- 
kin group; ambivalence about eating the totem despite a need to 
incorporate its qualities; the rules of exogamy, representing exten- 
sions of the universal nuclear family incest (g.v.) tabu. That a 
dangerous food animal (like a wild boar or bull) is totemized, can 
be interpreted in these terms; likewise, that the totem should be 
a guardian spirit or source of power; that the totem should so 
repeatedly be involved with legends of the creation of men and 
the world (since parents “create” the child) ; that the totem should 
be the source of sacred social rules and moral injunctions, as in 
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the family; that the totem should be inherited in blood-kin lines; 
and that the totem should be so imbued with mysterious tabus 
(parental prohibitions). Totemism is thus interpreted as ‘the mys. 
tique of the family projected and extended into larger social forms, 

See also references under “Totemism” in the Index. 

BrerrocrapuHy.—bh, Durkheim, Elementary Forms of the Religious 
Life, trans. by J. W. Swain (1947); J. G. Frazer, Totemism and 
Exogamy, 4 vol. (1910) ; C. Lévi-Strauss, Totemism (1964). 

(W. La, B.) 

TOTNES, GEORGE CAREW, Eart or (1555-1629), 
English soldier, statesman, and antiquary, who served in Ireland 
during the reign of Elizabeth I, was born on May 29, 1555, the 
son of George Carew, dean of Windsor. He was educated at 
Broadgates Hall (afterward Pembroke College), Oxford. In 1574 
he went to Ireland as a soldier, and after holding a number of 
responsible offices there, he was knighted in 1586 and made master 
of the ordnance in Ireland in 1588. He became lieutenant general 
of the ordnance in England in 1592. He accompanied the earl of 
Essex in the expedition to Cadiz in 1596, and Sir Robert Cecil on 
his embassy to France in 1598. 

In 1600 he was appointed president of Munster, where his vigor- 
ous measures enabled the new lord deputy, Charles Blount, Lord 
Mountjoy, to suppress the earl of Tyrone’s rebellion., He returned 
to England in 1603 and was well received by James I, who in May 
1605 created him Baron Carew of Clopton. In 1610 he revisited 
Ireland to report on the state of the country. Carew was created 
earl of Totnes in February 1626. He died in London on March 27, 
1629. 

Totnes had a considerable reputation as an antiquary. He made 
a large collection of materials relating to Irish history and pedi- 
grees, which he left to Sir Thomas Stafford, who was probably his 
illegitimate son, and who compiled from them an account of the 
Irish rebellion, Pacata Hibernia (1633). Most of the manuscripts 
are in the library of Lambeth Palace, London, and are listed in 
Calendar of the Carew Manuscripts . .. (1515-1624), edited by 
J. S. Brewer and W. Bullen, six volumes (1867-73). Of his corre- 
spondence, Letters from George, Lord Carew, to Sir Thomas Roe 
. . . 1615-1617 (1860) and Letters from Sir Robert Cecil to Sir G. 
Carew (1864) were both edited by J. Maclean for the Camden 
Society. 

TOTNES, a market town and municipal borough in the Totnes 
parliamentary division of Devonshire, Eng., on the Dart, 24 mi. 
(39 km.) SSW of Exeter by road. Pop. (1961) 5,502. It stands 
on the west bank of the river, and is joined by a bridge to the 
suburb of Bridgetown. It was formerly a walled town command- 
ing the lowest crossing of the Dart, and two of the four gates Te 
main, Many old houses are also preserved, and in High Street 
their overhanging upper stories, supported on pillars, form 4 
covered way for pedestrians. The castle, founded by the Breton 
Juhel, lord of the manor after the Conquest, was dismantled under 
Henry VII; but its keep and upper walls remain. Close by are 
the remains of St. Mary’s priory, which comprise a large Perpen- 
dicular gatehouse, refectory, precinct wall, abbot’s gate, and still- 
house, also the Perpendicular church of St. Mary. The guildhall 
is formed from part of the priory. Vessels of 200 tons can lie 
at the wharves near the bridge. The industries include brewing, 
flour milling and the export of agricultural produce, chiefly cor 
and cider. Trout and salmon are in the river. . 

Totnes (Totanes on Cnut coins of 979) was a place of consid- 
erable importance in Saxon times; it possessed a mint in the reig? 
of Aethelred, and was governed by a portreeve. In the Domesday 
Survey it appears as a mesne borough under Juhel (Judhael) © 
Totnes. Its earliest,charter dates from 1205. 

TOTONICAPAN, a department in the highlands of west- 
central Guatemala. Area 410 sqmi. (1,061 sq.km.). Pop. (1964) 
139,636. The capital is Totonicapán. Almost all of the inhabi- 
tants of the department are Maya Indians. They grow corn, 
wheat, and beans up to about 9,500 ft. above sea level, and abové 
that are dependent on the potato. The slopes above 10,500 ft. are 
too high for potatoes and are used for grazing sheep. The southern 
part of the department is served by the Inter-American Highway, 
but away from this road travel is by mule or on foot. Many % 
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the Indian village communities are connected with each other or 
the outside world only by steep, winding foot trails. These com- 
munities are almost entirely self-sufficient. 

Totonicapán, the capital of the department, is located on the 
highway about 12 mi. (19 km.) ENE of Quezaltenango, at an ele- 
vation of 8,215 ft. (2,504 m.). The chief industry is the milling 
of flour. Home industries produce woolen textiles, furniture, and 
pottery. The population of the city (1964) was 42,335 (mun.). 

(P. E. J.) 

TOUAT, a line of oases in the western part of the Algerian 
Sahara, sustained by the waters of a wadi called Saoura in the 
north and Messaoud in its southern course. Its channel intermit- 
tently carries the seasonal precipitation of the Atlas Mountains 
about 300 mi. (480 km.) southward from Figuig, at the foot of 
the Atlas, to Tidikelt, and the waters support not only the oases 
but also an important trade route between northern Algeria, Tom- 
bouctou (Timbuktu), and Sudan. 

The term “Touat” has two usages, a broader one that covers all 
the oases between longitude 2° W and 2° E and latitude 26° and 
30° N, and thus includes the Gourara group in the north and 
the Tidikelt group in the south; and a narrower one restricted 
to the group that borders the east side of Wadi Messaoud. The 
three are spoken of collectively as the Touat Archipelago. South 
of Foum el Kheneg through the Touat proper the Messaoud gradu- 
ally loses itself in the sands, and floods rarely reach the Touat; it 
receives some seasonal water, however, from the Tademait to the 
east. In these oases the foggara (man-made subterranean chan- 
nel) system of irrigation attains its highest development. Cereals, 
vegetables, and dates are produced, the latter from the best palms 
in the Sahara. 

The inhabitants live in ksours or fortified villages, grouped in 
districts. The Touat group forms part of the Saharan départe- 
ments of Algeria: Gourara and Touat proper, of the département 
of Saoura; and Tidikelt of that of Oasis. The population in 1954 
was 82,101, of which Gourara and Touat ‘had 64,590 and Tidikelt 
17,511. The principal ksours include Timimoun and Deldoul in 
Gourara, Adrar in Touat, and In-Salah and In-Ghar in Tidikelt. 

The oases have been inhabited from a very early period. The 
Arabs imposed Islam on the people in the 10th century. The 
treaty of 1845 between Morocco and France left the question of 
the possession of Touat, Gourara, and Tidikelt unsettled. In 
1899 a French scientific mission to Tidikelt was attacked by the 
inhabitants. This began a campaign which ended in March 1901 
in the complete occupation by the French of the oases and of the 
Saoura-Messaoud line of communication. Frequent attacks: by 
the nomad tribes followed, and during 1903 French troops suffered 
serious losses, ‘To punish the tribes the town of Figuig was bom- 
barded (June 8, 1903) by the French. From 1904 the methods 
of Governor General C. Jonnart and of Gen. L. H. G. Lyautey 
brought about rapid pacification. In 1905 the extension of the 
railway south from Oran to Colomb-Béchar, which had been occu- 
pied in 1903, stabilized French domination in that region. 

Maj. A. G. Laing visited the Touat territory in 1825, but his 
papers were lost. The next European visitor was Gerhard Rohlfs 
(in the 1860s), who published his explorations. 

Bwrrocrarny.—G. Rohlfs, Tagebuch seiner Reise durch Marokko 
nach Tuat, 1864 (1865) and Reise durch Marokko- . . Exploration 
der Oasen von Tafilet, Tuat und Tidikelt .. . (1868); E. F. Gautier, 
Sahara algérien (1908), La Conquéte du Sahara (1910), and Le Sahara 
(1946) ; G. B. M. Flamand, Recherches géologiques et géographiques 
wae haut-pays de VOranie et sur le Sahara (1911); A. Bernard and 

: Lacroix, La Pénétration saharienne (1906), Les Territoires du Sud 
de l'Algérie, 3 vol. (1922); P. Turnbull, Sahara Unveiled: a Great 
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P TOUCAN, the Brazilian Indian name, now generally accepted, 
or large-beaked birds of the tropical American family Ramphasti- 


the bird—is lightweight but strong, being composed of numerous 
air cells; it has a saw-toothed edge and is often brilliantly coloured 
as is the plumage. The bright colours of toucans afford conceal- 
aoe among the lush foliage and blossoms of their jungle habitat. 

he wings are short and rounded, and the tail usually long, with a 
rounded or graduated tip. 


ae. The characteristic bulky beak—often as long as the body of - 
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The 37 species, ranging from Mexico to Argentina, are some- 
what gregarious, tending to roost in treetop bands. Their reper- 
toire of sounds includes loud barks, bugling calls, and harsh croaks. 
They feed on fruit, large insects, lizards, and nestling birds. Two 
to four glossy white eggs, deposited in an unlined tree cavity, are 
incubated for about 16 days; the naked hatchlings require at least 
three weeks before their eyes open and at this age they are still 
largely unfeathered. After about 45 days the nestlings begin life 
on their own. 

Among the more colourful and common toucans are the aracaris. 
The collared aracari (Pteroglossus torquatus), of southern Mexico 
to northern South America, is a slender bird about 16 in. (40 cm.) 
long including the bill; it is glossy black and deep green above, 
yellowish below, with a scarlet rump, scarlet and black chest band, 
black throat, and red skin around the bright yellow eyes. A com- 
mon toucan seen in zoos is the keel-billed toucan (Ramphastos 
sulfuratus), also of Central America; it is 20 in. (50 cm.) long, 
mainly black with lemon yellow on the face, throat, and chest, 
bright red under tail coverts, and multicoloured markings on the 
bill. Toucans are easily tamed and make amusing household pets. 

(E. R. BE.) 

TOUCH comprises all sense perception of mechanical stimula- 
tion including contact, blow, and pressure. In most animals the 
receptors of touch are distributed over the whole body, with cer- 
tain members being especially sensitive. Thus in snails, crus- 
taceans, and insects the antennae and tentacles, and in vertebrates 
the terminal parts of the limbs, the genitalia, and the head have 
the greatest sensitivity. This article is a short comparative survey 
of tactile sensation in a selected number of organisms other than 
man; for a discussion of the sense endings in the skin of the human 
body, see SKIN, SENSORY FUNCTIONS OF. 

Receptors.—In the lower animals regular tactile cells are the 
rule in or under the skin; they frequently bear sensory extensions 
called palpicilia. Small sense organs can develop from a combina- 
tion of such tactile cells, which are sometimes placed fairly deep 
with only an extension to the epidermis. Many such diversified 
sense organs are found in insects. In vertebrates genuine tactile 
cells are missing altogether, being replaced by free nerve endings 
that spread out below the skin. 

Localization of Contact Stimulus.—Man and the higher ani- 
mals are capable of recognizing with certainty every part of the 
body touched. But even the lower vertebrates have this ability. 
The clawed frog reacts with a snapping or grasping movement at 
the point where it is touched. In insects, too, the localization of 
contact stimulus is markedly developed. At the slightest touch 
the part of the body involved (e.g., the leg) is cleaned with mouth- 
parts or with the other limbs; on firmer contact the leg is pulled 
away; on an even stronger contact the pincers at the extremities 
reach for the affected part with lightning speed. 

Adaptive Value of Touch Sensitivity.—The sense of touch 
informs the organism of its immediate surroundings. This scope 
of perception is as a rule no greater than the extension of the body 
itself. But there often are sensory extensions protruding a long 
way from the body and found in the whole animal world from 
protozoa to mammals. In cats, rats, and mice, for instance, the 
whiskers are important tactile devices. They are essential means 
of orientation and their removal handicaps the animal more than 
the loss of sight or the sense of smell. Especially in the dark such 
dewhiskered animals are apt to bump against objects or stumble. 

There is, however, a long-range sensibility that renders the ani- 
mal aware of objects with which it is not in immediate contact. 
The lateral line system serves this purpose in fishes and some 
amphibians. It enables a fish to perceive and locate solid objects 
at considerable distance. Moreover, the size and speed of the 
object can be determined. Such long-range tactile sensibility is of 
importance for the finding of prey and the detection of enemies. 

Differentiated Tactile Stimuli—Language clearly shows, by 
such expressions as smooth, rough, soft, hard, etc., that man can 
make fine distinctions about the nature of surrounding objects by 
sense of touch. Probably all higher animals possess similar facul- 
ties. A dwarf catfish can be trained to distinguish between rough 
and smooth surfaces; it learns to accept food from a rough stick 
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and refuse it on a smooth one, The green tree frog turns grayish 
on a rough surface and green on a smooth one. Frogs are capable 
of discriminating between various mechanical stimuli. If the 
bottom of a frog’s foot is touched with a pointed object its leg 
will flex, but if it is touched by a broad flat object, stimulating the 
whole sole, the leg is thrust down as if for jumping. 

Biology of the Sense of Touch.—The manner in which an 
animal reacts to contact stimuli frequently depends on the force of 
the contact. Stimuli that exceed a certain degree act as repel- 
lants, and weak, defenseless animals act to evade them. This is 
evident even in the simplest animals such as amoebae. When one 
of the protruding pseudopodia is touched with a glass needle it is 
immediately withdrawn. Whiskers are developed in many ciliates. 
When another creature comes into contact with such a hair, the 
ciliate quickly swims away. In multicellular animals, too, the re- 
action to stronger tactile stimuli varies greatly and depends on the 
defensive powers of the individual. Defenseless lower animals 
such as earthworms, snails, or mussels flee or withdraw into their 
protective shells. On the other hand animals more able to resist, 
such as the larger crabs and sea urchins, defend themselves by 
active movement. If a sea urchin is touched on any part of its 
surface, one of three things happens. (1) All the spines near the 
part stimulated turn toward it; if some animal caused the contact 
it would thus be stung by the sharp spines and put to flight. (2) 
Pincers fastened to small pliant stalks become active; the stalks 
turn toward the place of contact, the pincers wave to and fro, and 
become attached to the enemy’s skin or hairs. (3) The tube-feet 
draw a small enough intruder into the mouth, where it is devoured. 

Communication by Means of Contact Stimuli—Contact 
stimuli can also play another important part in the life of certain 
creatures. The so-called language of the bees is based on contact 
stimuli, The hive is in complete darkness. The bees’ means of 
communication rests in large part on tactile sensation. When a 
bee has found an ample food supply it announces this, on return to 
the hive, by a “dance” that is not seen by the other bees but per- 
ceived primarily by contact. (See Socar Insects.) 

Preference for Contact.—Many creatures assume a position 
of repose in which the greatest possible surface area of their bodies 
touches firm objects. This is a response of positive thigmotaxis. 
It frequently helps such animals to hide themselves and is spe- 
cially developed in creatures living in clefts and crannies. It 
has little to do with an aversion to light, for it can be proved 
that these creatures will also “hide” between two sheets of glass 
or in a glass tube, completely exposed to light. Such a reaction 
is characteristic of many worms and some insects. 

Where other firm objects are lacking, positively thigmotactic 
creatures will, if there are a number of them, cling to each other 
and form an inextricable mass. 

Positive thigmotaxis is especially noticeable in the feet of many 
animals that are normally placed firmly on the ground. In crea- 
tures that run, swim, or fly, the existence or lack of contact stimuli 
often determines which kind of movement will ensue. A notable 
example is the medical leech, which has a sucker at both front and 
rear. If the leech is thrown into water so that the suckers find no 
place to adhere, it will immediately begin to swim. But if the 
posterior sucker is allowed to attach itself to an object, the leech 
clings even while sinking to the bottom. In the case of many 

insects, freeing the feet induces reflex flying movements. If a 
fly’s back is glued to a small stick, leaving its legs free to struggle 
in the air, the insect will immediately begin to fly. If, however, 
a small paper ball is placed between the fly’s feet, calm is restored 
and the insect begins to run about on the ball. 

The lack of contact stimuli plays an important part in the free 
fall of lower animals: Very many arthropods (insects, spiders) 
turn, while freely falling through the air, in such a way that, like a 
cat falling, they land with their feet on the ground, The back is 
hollowed and the legs are extended and pulled up toward the body, 
thus shifting the centre of gravity. 

Avoidance of Contact——In many cases the sense of touch 
serves the purpose of avoiding contact with a firm object, a re- 
sponse of negative thigmotaxis. The whirligig beetle, which can be 
seen skimming over the surface of ponds, is an excellent example 
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of this. An observer will soon find that these small beetles never 
collide with any floating object nor do they run into each other, 
The sense organs that insure this reaction are in the antennae, 
Amputation of the antennary flagella, which are carried in the air, 
produces no change of behaviour. The sensory device is located in 
the second basal joint of the antenna, which rests on the water like 
a float. It contains numerous sensory cells grouped together as 
Johnston’s organ. With the help of this organ the creature be. 
comes aware of the approach of solid objects at some distance, 
probably through the waves that these objects generate or deflect. 

A similar reaction is that of bats, which even in darkness do 
not fly into thin wires drawn across a room. Formerly it was 
thought that this, too, was achieved by a specially developed 
tactile sense, but it is now known to be a phenomenon of acoustics 
(see Bat: Orientation). 

Response to Running Water.—The inhabitants of swift 
streams or rivers are subject to special mechanical stimuli,, Some 
species (positively rheotactic) always struggle against the current, 
head foremost, while others (negatively rheotactic) move with the 
current. Specially well-known rheotactic animals are certain 
planarian flatworms. Among crustaceans many amphipods and 
isopods live in streams, and among insects many larvae inhabit 
running water. In vertebrates rheotaxis has probably been known 
longest in fish but it occurs also in certain tortoises and in young 
alligators. 

In its general manifestations rheotaxis seems a clear phenome- 
non. Its analysis, however, is extremely difficult. As far as fish 
are concerned it is of double origin, based partly on tactile percep- 
tions and partly on optical observation. In the case of the water 
boatman rheotaxis is purely optical, but in that of the flatworm 
it is entirely mechanical. 

Reaction to Air Movement.—Most is known in this connec- 
tion about flying insects. For flies and dragonflies whose backs 
have been glued to a wire, so that they are forced to fly “on the 
spot,” it is enough to breathe on them from the front in order to 
quicken them into flight. This is, however, no longer possible once 
their antennae have been cut off. The effective organ here too is 
Johnston’s organ, situated in the second basal joint. 

Perception of Pressure.—At times the body utilizes a sensory 
organ capable of perceiving mechanical pressure, The best-known 
example is the so-called Weber's apparatus in the air bladder of 
carplike fish. This apparatus apprises the fish of external pressure 
changes. The internal pressure of the air-bladder increases as the 
fish descends, When the fish rises, the external pressure is thereby 
decreased, and the fish passes air bubbles through its mouth to 
equalize the pressures. 

Vertebrates, however, make use of even more diversified sense 
organs specially serving for the perception of pressure. They arè 
Pacinian corpuscles, found in various parts of a mammal’s body. 
The function of these small sensory organs cannot be recognized 
in every part of the animal’s body, but the electric action currents 
deriving from the nerves suffice to prove that Pacinian corpuscles 
do not react to heat or cold but only to pressure. 

Sense of Weight.—The weight of an object is perceived by 
means of a mechanical sense. A man can note immediately 
whether something is heavy or light. There are analogous faculties 
even in lower animals. The leech contracts its longitudinal mus- 
cles when the anterior sucker has attached itself while the posterior 
one is free. While the leech is in this position it can be forced to 
carry a considerable load. If the leech is relieved temporarily of 
its burden, it will change the impulses to its muscles, and when the 
load is again borne by the leech the creature is immediately €x- 
tended by the weight. 

Mechanical Stimulation of the Nervous System.—In some 
cases it can be proved that mechanical stimuli produce a state of 
increased excitation in an animal and that it is only then able to 
convey fairly strong impulses to its muscles. The best-known €x- 
ample is provided by the so-called statocysts of crabs (see EQUE 
LIBRIUM, ANIMAL). The sensory hairs of the statocysts are con” 
stantly being stimulated by the tiny pebbles lying on them. If the 
statocysts of a crab are removed, the animal suffers from a lasting 
debility: it can no longer lock its claws with the customary force 
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and the movements of its strong tail muscles are remarkably im- 
aired. 

p Another example of this kind is seen in the balancers or halteres 
of flies. The haltere is a modified rear wing at the base of which 
is a complicated sensory apparatus. The stimulation of the sen- 
sory cells is caused by the agitation of the halteres, which corre- 
sponds in frequency with the movement of the wings. Here, too, 
a distinct weakening of the insect is perceptible when the halteres 
are removed. The fly can no longer rise from the ground; its wing 
movements are too feeble. In some circumstances powerful stimu- 
lation by light can replace the mechanical impulse, and flies with- 
out halteres are able to fly in bright sunshine. The halteres are 
highly versatile organs that serve other functions, although the one 
described here is among the most significant. 

The tentaculocysts of jellyfish outwardly resemble the halteres 
of flies, but their internal structure is very different. They are 
small cone- or spindle-shaped butts, bearing a bag of small crystals 
at their terminals. When the creature moves, the tentaculocysts 
are, through the weight of these crystals, subjected to vibrations 
that stimulate the nervous system. If a jellyfish is placed in a dis- 
secting dish it will continue to move rhythmically. If all eight 
tentaculocysts are removed, this movement ceases and the muscles 
become limp. 

For a discussion of touch and other senses as a class of sensory 
experiences, see SENSATION. (W. v. Bub.) 

TOUL, a garrison town of northeastern France, and centre 
of an arrondissement in the département of Meurthe-et-Moselle, 
14 mi, (23 km.) W of Nancy. It lies between the Moselle River 
and the Marne-Rhine Canal. Pop. (1962) 13,353. 

The Church of Saint-Etienne, formerly a cathedral, has a fine 
15th-century Flamboyant facade and a splendid 14th-15th-century 
nave; damaged in 1940, it has been restored. South of the church 
there is a 13th-century cloister which was much damaged during 
the Revolution. The Gothic church of Saint-Gengoult is chiefly 
late 13th or early 14th century. The old episcopal palace (1740), 
later the Hôtel de Ville, was destroyed by fire in 1939. The town 
fortifications were rebuilt by Vauban in 1700. Porcelain is manu- 
factured, and there is trade in wine and brandy. 

Toul (Tullum), originally capital of the Leuci, in the Belgic 
confederation, acquired importance under the Romans. It was 
evangelized by St. Mansuy in the 4th century, and became one 
of the leading sees of northeast Gaul. It was conquered by 
the Franks in 450, The bishops became sovereign counts in the 
10th century, but lost their power in the 16th century. Together 
with Verdun and Metz, the town and its domain formed the terri- 
tory of the Trois-Evéchés. In 1545 it placed itself under the per- 
petual protection of the kings of France. In 1552 Henry II took 
Possession of the Trois-Evéchés but the territory was not officially 
incorporated with France till 1648. In 1777 the bishopric was sup- 
Pressed and the diocese united to that of Nancy. Toul capitulated 
to the Germans in 1870, It was not occupied by the Germans in 
World War I. 

TOULON, a seaport and first-class fortress and naval station 
of southeast France, in the département of Var, lies on the Medi- 
terranean coast 42 mi. (68 km.) ESE of Marseilles. Pop. (1962) 
160,142. Toulon is the headquarters of the French Mediterranean 
fleet and has the most important of the Mediterranean drydocks. 
The bay, which opens to the east, is composed of the Darse Vieille, 
the Petite Rade, and the Grande Rade. The Darse Vieille is a 
small port bordered on the town side by the Stalingrad quay, and 
the- boats which link Toulon with La Seyne, Tamaris, Saint- 

andrier, and the island of Porquerolles are moored there. On 
the west side, which belongs to the navy, is the arsenal. The east 
side belongs to the merchant navy, and considerable work has been 
done to fit out the new commercial port. The Darse Vieille com- 
Municates through a channel with the Petite Rade which is sur- 
Tounded by wooded hills and separated from the Grande Rade by 
the Grande Passe, lying between the Grosse Tour and the Fort 
del Aiguillette, In the Petite Rade a protected anchorage for the 
fleet is commanded by many forts and batteries. The Grande 
RAE is formed by the large stretch of sea starting from the 

tande Passe, between the peninsula of Giens and Cape Cépet. 
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The site of Toulon is dominated on the north by the high moun- 
tains of the Faron which give it shelter; on the east, on the road to 
Italy, by the heights of Lamalgue, Cap Brun, and Sainte-Margue- 
rite; on the west by the chain formed by the pass of the Georges 
d’Ollioules, on the road to Marseilles. 

In the modern quarter, to the north of the old town, are the mu- 
nicipal theatre, schools, banks, the museum and library, and the 
law courts. In the old town, which was largely destroyed during 
World War II, are the Cathedral of Sainte-Marie Majeure, the 
rebuilt Church of Saint-Louis, the naval museum, and on the 
quay, on the site of the old town hall (where the caryatids sculpted 
by Pierre Puget in c. 1656 are preserved), is the new town hall. 
Toulon is the seat of a subprefect, a chamber of commerce, a board 
of trade-arbitrators, and a permanent maritime tribunal. 

The town is linked by rail and road with Paris and Le Castelet 
Airport is 15 mi. (24 km.) to the northeast. Imports are grain, 
wood, coal, hemp, and salt provisions; exports are salt, figs, raisins, 
almonds, cloth, bauxite, cork, soap, and oils. The principal indus- 
tries, apart from the arsenal, are shipbuilding, fishing, and wine 
making. (Ev. C.) 

History.—The Roman naval signal station Telo Martius is first 
mentioned in the Antonine Itinerary (3rd century A.D.), and is 
believed to have been originally a small fishing town built in 
the shelter of the gulf. By the 5th century the seat of a bishopric, 
Toulon suffered all the vicissitudes of the district (see PROVENCE) 
and is said to have been sacked seven times by the Saracens be- 
tween 813 and 881. Probably a possession or a fief of the vis- 
counts of Marseilles between the 10th and 13th centuries, a treaty 
made with Montpellier in 1225 shows Toulon then under its own 
lords. The last member of this family, Sibille (d. 1261), left her 
inheritance to Charles of Anjou (later King Charles I of Naples 
and Sicily), who acquired the whole County of Provence by mar- 
riage in 1246. During the last years of the counts of Toulon, the 
town gradually acquired the privileges of a commune, having, by 
the end of the century, a public parlement. In the 14th century 
the town was governed by a municipal council. In December 1481 
Toulon passed, with the County of Provence, to the French crown, 
Toulon was taken by the troops of the emperor Charles V in 1524 
and again in 1536. Henry IV founded there a naval arsenal, which 
was further strengthened by Richelieu. Colbert and Vauban made 
the present arsenal and a new dock, enceinte, and several forts and 
batteries. From July to August 1707, during the War of the Span- 
ish Succession, Toulon resisted a siege undertaken by Imperialist 
and Piedmontese forces under Prince Eugene and the duke of 
Savoy, supported by a blockade by the English fleet, and the allied 
troops were forced to withdraw. In the plague of 1720-21 about 
one-third of the population died. 

During the War of the Austrian Succession, an indecisive battle 
was fought off Toulon on Feb. 11, 1744 (old style; Feb. 22 new 
style), between a French-Spanish fleet of 28 ships commanded 
by Adm. La Bruyére de Court and Adm. Don José Navarro, and 
a British fleet of the same number under Adm. Thomas Mathews. 
Mathews opened fire before his whole line was abreast of the en- 
emy, and his rear, under Vice Adm. Richard Lestock, did not come 
into action although it was under orders to do so. Mathews even- 
tually withdrew after the French had lost one ship. The battle is 
remembered chiefly because of a series of English courts-martial 
that followed. Mathews was dismissed from the service, though 
he maintained that he had kept his fleet in being, and Lestock was 
acquitted on the grounds that he had correctly obeyed the rigid 
Fighting Instructions of the time. 

In July 1793 a royalist counterrevolution broke out at Toulon 
and in August the royalists handed over the town to an Anglo- 
Spanish fleet under Vice Adm. Samuel Hood. In the subsequent 
siege by the Republicans, Napoleon Bonaparte, who commanded 
their artillery, first made his name. The town was retaken on Dec. 
19, 1793, when the naval force had retired after setting fire to the 
arsenal and destroying a large part of the French fleet, and the 
Republicans carried out savage reprisals. Under the Directory, 
Toulon became the most important French military’ port in the 
Mediterranean, and in 1798 Napoleon organized his Egyptian ex- 
pedition there. After 1815 Toulon increased in importance and 
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was the port of embarkation for most of the French military ex- 
peditions of the 19th century, including those to Algiers (1830), 
the Crimea (1854), and Mexico (1861). By the 20th century it 
was the most powerful naval base of France, and was the centre for 
the allied naval forces in the Mediterranean in World War I. 

In World War II, the Franco-German armistice of 1940 left the 
French fleet in the hands of the Vichy government, and at the 
time of the Anglo-American invasion of North Africa on Nov. 8, 
1942, the greater part of this fleet was stationed at Toulon, On 
Nov. 11, Hitler abrogated the terms of the armistice and ordered 
his troops to take over unoccupied France. On Nov. 27 German 
troops took Toulon and attempted to seize the French fleet. The 
French, under Adm. Jean de Laborde, were prepared for such 
a move and scuttled or sabotaged the majority of their warships. 
Of more than 600 ships, totaling about 225,000 tons, only about 
25,000 tons of smaller vessels remained intact. Toulon was lib- 
erated by French troops between Aug. 22 and 26, 1944. 

See P. Maurel, Histoire de Toulon (1943); G. Le Bellegou-Beguin, 


L'évolution des institutions municipales Toulonnaises des origines au 


milieu du XVI" siècle (1959). 

TOULOUSE, COUNTS OF, the greatest dynasty of south- 
ern France in the period of feudalism. 

The countship of Toulouse can be dated from A.D. 778, when 
Charlemagne, after the defeat of his forces at Roncesvalles, re- 
organized the countships of Aquitaine against the Basques and 
against the Muslims of Spain. The early counts of Toulouse 
were Chorson from 778 to 790; William, a cousin of Charlemagne, 
from 790 to 806; Begon, from 806 to 816; Berengar, from 816 to 
837; and Acfred, recorded for 843. 

The great dynasty dates from 849, when Count Fredelon, a 
vassal of King Pepin II of Aquitaine, delivered Toulouse to 
Charles II the Bald of France, who thereupon confirmed him as 
count, Dying in 852, Fredelon left a heritage including Rouergue 
(around Rodez) and the Pyrenean countships of Pallars and Riba- 
gorza as well as the Toulousain to his brother Raymond I, who 
added Limousin to it; but Septimania (see Lancuepoc) was then 
probably detached. 

When Raymond I died (c. 862) Toulouse was occupied, till 864, 
by Humfrid of Gothia (Septimania); but from 868 Raymond’s 
son Bernard was in possession till he was assassinated, in 872, by 
Bernard Plantevelue, another intruder, who held the countship till 
his death (886). The title then reverted to Raymond I's son 
Eudes (d. 919), who was succeeded by his son Raymond II (d. 
924). The latter's son Raymond III Pons, count from 924 to c. 
950, seems to have reunited Gothia to Toulouse at his accession. 
The only count recorded between 951 and 1037 is William Tail- 
lefer (conventionally reckoned as William III, probably because 
he could also claim to be William III of Provence). 

Marriages and partitions changed the extent of the counts’ do- 
minions. By 1053, when the male line of a junior branch of the 
family died out, Pons, count of Toulouse from 1037 to c. 1061, 
could claim Quercy (g.v.), the Albigeois (round Albi), and 
Rouergue. His son William IV (d. c. 1093) left his lands to his 
brother Raymond IV (q.v.; d. 1105), who added the marquisate 
of Provence (g.v.) to it but pawned Rouergue. Raymond IV and 
his son Bertrand (d. 1112) won the countship of Tripoli (see 
Crusapes); but at home the dynasty was weakened by quarrels 
with the House of Barcelona over Provence and with William IX 
of Aquitaine (son-in-law of William IV of Toulouse), who usurped 
the countship in 1098-1100 and again in 1114-19, when he chal- 
lenged Bertrand’s brother and successor Alphonse Jourdain (d. 
1148). Towns such as Toulouse and vassals such as the Trencavel 
viscounts of Béziers and Carcassonne became practically autono- 
mous. Alphonse Jourdain’s son Raymond V (d. 1194) was suc- 
ceeded by his son Raymond VI (q.v.; d. 1222), who from 1215 
to 1218 was replaced by Simon de Montfort (see MONTFORT). 
Raymond VII (g.v.; d. 1249) left the countship to his son-in-law 
Alphonse (g.v.) of Poitiers, on whose death in 1271 it was annexed 
to the French crown. (P. Wo.) 

TOULOUSE, capital of the département of Haute-Garonne, 
France, is 445 mi. (716 km.) SSW of Paris by rail. It lies at the 
foot of the Pyrenees in the Aquitaine Basin, in a natural depres- 
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sion that runs from the Atlantic to the Mediterranean, formed by 
the Garonne and Aude valleys. Pop. (1962) 254,791. 

Toulouse is built on both banks of the Garonne River (there 
650 ft. [200 m.] wide) where it changes its course from the Pyre. 
nees to flow northwest to the Atlantic. The city extends over an 
area of more than 46 sq.mi. (118 sq.km.) and is mainly on the 
right bank; one-quarter is on the left, which is 40 ft. (12 m.) lower 
and exposed to floods. The old city (Vieux Quartier) on the right 
bank, dating from the Middle Ages and forming the heart: of 
Toulouse, is bounded by the Garonne and by the sites of former 
ramparts, now the boulevards Armand-Duportal, Lascrosses, 
d'Arcole, de Strasbourg, and Lazare Carnot, and the allées (tree- 
lined avenues) François Verdier and Saint-Michel. The city’s 
architecture is characterized by the employment of rose-red brick, 

About 20% of the inhabitants live in the old city, which also 
houses many businesses and offices. Two large streets, opened at 
the end of the 19th century and lined with tall houses and large 
stores, cross the district; the Rue d’Alsace-Lorraine, becoming the 
Rue de Languedoc, running north-south, and the Rue de Metz 
running east-west. The other byways, which date from me- 
dieval times, are generally narrow, but often picturesque. There 
are numerous monuments. 

Toulouse is an archbishopric with about 40 religious houses, 
The Gothic cathedral of Saint-Etienne (11th-17th century) is 
dominated by its 16th-century rectangular bell tower. The mag- 
nificent Romanesque basilica of Saint-Sernin was. built between 
the 11th and 13th centuries. The 13th-century Gothic Church of 
the Jacobins is the ancient mother church of the Dominican Or- 
der. The old Augustinian monastery now houses a museum with 
a notable Romanesque lapidary collection, medieval sculptures 
from destroyed Toulousian monuments, and paintings of various 
periods. Other notable religious buildings are the churches of 
Notre-Dame du Taur (14th century), Notre-Dame la Dalbade 
(16th century), Saint-Pierre (17th and 18th centuries), and 
Notre-Dame la Daurade (18th century). 

Among the civil buildings is the Capitole, at one time the 
town hall and municipal theatre. It has a keep, a Renaissance 
courtyard, and an 18th-century facade which overlooks a large 
square. The interior was decorated in the 20th century. The 
Saint-Raymond Museum, a Renaissance building, contains antique 
sculpture. Approximately 100 houses in Renaissance style, and 
many others dating from the 17th and 18th centuries, form one 
of the most splendid series in France. They are mainly in the 
Rues des Changes and Saint-Rome, de la Dalbade, Mage, Nazareth, 
Ninau, and Ozenne. The most beautiful mansions are de Bernuy, 
du Vieux Raisin, d’Espie, de Pierre, and d’Assezat (finished in 1560 
and housing the Académie des Jeux Floraux). Most of the thea- 
tres and cafés are around the oval Place Wilson, built in the 19th 
century. 

Toulouse is an intellectual and administrative centre, with an 
ancient university (1229) and the scientific establishment of Ran- 
gueil. The Municipal Library (1935) and the University Library 
are near Saint-Sernin Basilica, as are the faculties of law and let- 
ters and three lycées. The Ecole des Beaux-Arts is on the 18th- 
century brick embankments of the Garonne. Not far from the 
river is a 16th-century convent occupied by the Catholic Institute. 
The public offices of the département located in Toulouse include 
the court of appeal. 

The ancient faubourgs (incorporated suburbs) of the right bank 
surround the old city between the boulevards and the Canal du 
Midi on the north and east and the Garorine on the south. In the 
southern part of this area, just beyond the “walls,” are the prn- 
cipal promenades, the allées, and three gardens (Grand Rond, 
Jardin Royal, and Jardin des Plantes) as well as the faculties of 
medicine and science, three university schools of engineering, an 
the veterinary school. The houses are generally low, but by the 
1960s higher ones of ten stories and more had been built. These 
quarters, largely residential, are interspersed with industrial areas, 
chiefly in the north and south. On an island in the Garonne are an 
amusement park and municipal pool, an exhibition hall, and rest- 
dences for university students. 

On the left bank, the faubourg Saint-Cyprien, which houses 
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one-fifth of the city’s population, is joined to the right bank by 
four bridges: the 17th-century Pont Neuf, and three others built 
or rebuilt in the 20th century; Saint-Michel, Saint-Pierre, and 
des Catalans. The centre of the faubourg contains the 17th- 
century Hétel-Dieu and the 18th-century Saint-Jacques Hospital, 
both on the river bank, and the 15th-century church of Saint- 
Nicolas. Farther out among the new developments are several 
large factories and apartment buildings as well as the Purpan 
Hospital and the Arénes du Soleil d’Or. 

Communications and Industry.—Toulouse has land, water, 
and air transport services. It has direct rail connections with 
Paris, Bordeaux, San Sebastian (Spain) via Lourdes and Bayonne, 
Barcelona (Spain), Marseilles, Geneva (Switzerland) via Avignon 
and Lyons, and Milan and Rome via Nice. The Canal du Midi 
and the canal to the Garonne transport nothing but hydrocarbons; 
the two ports are L’Embouchure and Saint-Sauveur. The airport 
is situated 54 mi. (9 km.) from Toulouse at Blagnac; it is con- 
nected by regular flights with Paris, Bordeaux, Nantes, Nice, Al- 
geria, and Morocco. 

Toulouse developed as a commercial and industrial centre during 
the 19th century. Its principal factories produce nitrogenous 
fertilizer, airplanes, and ammunition. Minor products are con- 
fectionery, knitted goods, shoes, flour, paper, and tobacco. The 
city is surrounded by agricultural land where violets in particular 
are cultivated. It trades in eggs and poultry, milk, grain, farinas, 
and leather. It is also a centre for the distribution of imported 
cloth. Toulouse has a chamber of commerce and a stock exchange. 

History.—The town came into being between the 4th and 3rd 
centuries B.C. as a stopping place on the shores of the Garonne. 
As Tolosa, it developed considerably after the Roman conquest, 
and in the 4th century A.D. it was fortified. In the Sth century it 
was the capital of the Visigoths, masters of southern Gaul and 


Spain. It was taken in 508 by Clovis, who reunited it with the 
French realm. In 721 the Saracens besieged the town without 
success. 


The countship of Toulouse, founded in 778, came in 849 into 
the hands of a dynasty which reached the height of feudal power 
in southern France (see Toutouse, Counts or). The chief city 
of Languedoc (q.v.), Toulouse was a focus of resistance to the 
crusade against the Cathari (g.v.) in the first quarter of the 13th 
century, After the crusade, numerous religious houses and the 
university (1229) were founded. The parlement (q.v.), first es- 
tablished there in 1420 and permanent from 1443, had jurisdiction 
over Languedoc till the French Revolution. After the Hundred 
Years’ War, which relatively spared the city, the Renaissance was 
marked by intense commercial activity based on the production of 
a dye (pastel) made from woad grown locally. During the Wars 
of Religion, Toulouse evicted the Protestants (1562) and took the 
side of the Catholic League. It was ravaged by epidemics during 
the 17th century, but the building of the Canal du Midi brought 
increased trade. The troops of Marshal Soult and the duke of 
Wellington fought, beneath the city walls, the last battle of the 
Peninsular War on April 10, 1814. The 19th and 20th centuries 
were characterized by industrial and suburban expansion, and the 
disorderly growth of buildings. 

Tt was occupied by the Germans in November 1942 and liberated 
on Aug. 19, 1944. 

See also references under “Toulouse” in the Index. 
pete J. Coppolani, Toulouse, étude de géographie urbaine (1954), 

oulouse au XX° siècle (1963) ; P. Wolff, Histoire de heer Gaah 
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TOULOUSE-LAUTREC, HENRI DE (Hexrı Marie 

\YMOND DE TouLouse-LautREC MonFa) (1864-1901), French 
Painter, who vividly portrayed the character of Parisian entertain- 
ment and night life at the close of the roth century, was born 
a; Noy. 24, 1864, at Albi. At an early age he started to draw. 

hen he was 15, as a result of two falls, he was left permanently 
hee and deformed, and this physical disability was to influence 

Ws life, his character and his art. He worked first with René 
Fossa, a painter of sporting pictures, and then studied under 
G rnand Cormon in Paris, where he associated with Vincent van 
gh. An eclectic, he admired Japanese drawings, Degas and El 
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Greco. In 1886 he settled in Montmartre, whose characters and 
night life he painted. In large rhythmical compositions he pre- 
sented a comprehensive picture of an environment—at the dance 
halls of the Moulin de la Galette or of the Moulin Rouge, at bars 
and at the circus. In precise scenes are depicted the features 
and personalities of friends or star artistes: his cousin Tapié de 
Céleyran, the singer and song 
writer Aristide Bruant, the 
dancers La Goulue and Jane Av- 
ril, the singers Yvette Guilbert, 
May Belfort and May Milton and 
the clown Chocolat. 

His untiring curiosity led him 
to frequent big trials, hospitals, 
racecourses and sporting events 
where in numerous sketches he 
captured the gestures and atti- 
tudes of people. His very as- 
sured technique went hand in 
hand with the sharpness of his 
vision. From his accumulated 
notes he extracted a linear design 
so expressive that often it re- 
quired only a coloured drawing 
in which use was made of gray 
cardboard or of thin oil colours 
so placed as to avoid opposing 
values. In his last works he 
painted with a thicker palette, building up large contrasting sur- 
faces. The influence of the theatre is evident in his canvases where 
faces are brought into relief under the glare of the footlights. 
Characteristic in his composition was an original sense of placing 
the central figure in the picture. His many works include essen- 
tially paintings which reveal a free-flowing line; lithographs where 
the stylization becomes pure arabesque; posters made powerful by 
the extreme simplification in outline and movement and by the use 
of large areas of simple colours. Inspired by all sorts of milieus, 
his interest was above all in the human face. His pitiless drafts- 
manship produced portraits sometimes of a cruel truthfulness, their 
psychology being illuminated by the background. 

In 1898 Toulouse-Lautrec’s health started to deteriorate. He 
was taken to undergo a cure for alcoholism at a sanatorium, where 
he executed from memory a series of pastel drawings of circus 
subjects. He died at Malromé, Gironde, on Sept. 9, 1901. He 
influenced the painters of the Revwe Blanche and the circle of 
artists of the “modern style” at Barcelona, where Picasso was be- 
ginning to paint. The Bibliothèque Nationale in Paris has a fine 
collection of his lithographs. The most important collection of 
his paintings is at the museum at Albi to which the painter’s family 
bequeathed the works remaining in his studio. See also PAINTING: 
Postimpressionism. 

Bisiiocrapuy.—M. Joyant, Henri de Toulouse-Lautrec, 1864-1901, 
peintre, 2 vol. (1926) ; G. Jedlicka, Toulouse-Lautrec (1929) ; G. Mack, 
Toulouse-Lautrec (1938); F. R. M. A. A. Jourdain, Lautrec (1951); 
J. Lassaigne, Toulouse-Lautrec (Eng. trans. by M. Chamot, 1939), 
Lautrec (1953). (Ja. L.) 

TOUNGOO, a town and district in the Pegu division of 
Burma, covering the middle section of the Sittang Valley. The 
district (pop. [1962 est.] 506,840) stretches from the crest of 
the Pegu Yoma range on the west to the margin of the Shan 
Plateau on the east and so is divisible into three parallel strips. 
The largest (western) strip, about half the whole district, is thickly 
forested hill country, mainly reserved and including excellent teak 
forest. The broad valley of the Sittang has a rainfall of 50-80 in. 
(1,270-2,030 mm.) and is largely devoted to rice. The main 
Rangoon-Mandalay railway and road run through this belt. Until 
independence in 1948 Toungoo district included a considerable 
stretch of the Shan Plateau; this is now part of Karen State (g.v.), 
Mawchi (50 mi. [80 km.] E) being reached by motor road from 
Toungoo town, and only the forested edge of the plateau lies in 
Toungoo district. 

Touncoo Town is on the right bank of the Sittang River, 166 
mi. (267 km.) N of Rangoon by rail. Pop. (1953) 31,589. From 


TEMA) 
oF cwi- 


BY COURTESY OF THE ART INSTITUTE 
caco 

LITHOGRAPH OF ARISTIDE BRUANT 
BY TOULOUSE-LAUTREC, 1893 


IIO 
the 14th to the 16th century it was the capital of an independent 
kingdom. (L, D. S.) 


TOUQUET-PARIS-PLAGE, LE, one of France's pre- 
mier seaside resorts, is in the département of Pas-de-Calais, 
France, on the English Channel 20 mi. (32 km.) S of Boulogne by 
road, at the mouth of the Canche River. Pop. (1962), 3,959. It 
has fine sands, with forest behind the town. There are two casinos. 
Among its sports facilities are swimming (the town has one of the 
largest open-air pools in Europe), golf, tennis, horseracing, show 
jumping, sailing, and sand yachting. It is connected with Paris 
by road and rail, and its airport is one of the main car air ferry 
points from Great Britain to the continent of Europe. 

TOURAINE, 2 historic province of France, bounded north- 
east by Orléanais, southeast by Berry, southwest by Poitou, west 
by Anjou, and north by Maine, and corresponding to the modern 
département of Indre-et-Loire (q.v.) with some peripheral changes. 

In Roman times the country was inhabited by the Gallic tribe 
of the Turones, from whom the name of the province and also that 
of its capital, Tours (g.v.), are derived. The ecclesiastical prov- 
ince dates from the episcopate of the great St. Martin of Tours in 
the 4th century. In the 5th century the country was incorporated 
in the Visigothic kingdom, which stretched from the Loire into 
Spain. When Clovis overthrew the Visigothic power in Gaul in 
507, Touraine became part of the Frankish kingdom. During the 
partitions of the kingdom between the successors of Clovis (see 
Merovincians), Touraine was much disputed. Local counts did 
less to civilize the country than churchmen did; and under Charle- 
magne the abbot Alcuin (g.v.) brilliantly enhanced its cultural 
prestige. In the second half of the 9th century Touraine was 
dominated by Robert (g.v.) the Strong and his successors, or by 
their nominees. In the 10th century it became the object of fierce 
competition between the counts of Blois (q.v.) and those of Anjou 
(q.v.). The Angevin Geoffrey Martel won the country in 1044. 

Philip II Augustus of France, in the course of his long struggle 
against the Angevin kings of England, reconquered Touraine in 
1203-05, thanks largely to the help of the Angevin magnate Guil- 
laume des Roches, whom he appointed seneschal of Touraine. 
Throughout the period of the Valois kings of France (1328-1589) 
Touraine was frequently granted in appanage to princes of the 
royal house or to their consorts or widows. In 1360 it was raised 
to the rank of a peerage duchy, remaining on the French side of the 
frontier drawn by the Treaty of Brétigny between France and En- 

gland. In that crucial phase of the Hundred Years’ War which 
was characterized by the campaigns of Joan (g.v.) of Arc, Tou- 
raine was the principal base of King Charles VII (g.v.). Louis 
XI (q.v.) made Plessis-lés-Tours his favourite seat; and a royal 
predilection for Touraine was especially marked in the 16th cen- 
tury. The magnificent châteaux, in fact palaces, at Amboise, 
Azay-le-Rideau, and Chenonceaux bear witness to the splendour 
of the province in the latter period of the Renaissance; the 
chateaux of Chinon, Langeais, and Loches are older; that of 
Luynes belongs to the first half of the 17th century. 

The establishment of the royal residence at distant Versailles 
detracted from Touraine’s prestige; and the silk-weaving industry 
of Touraine (founded by Louis XI) suffered from the emigration 
of the Huguenots after 1685 and from the competition of Lyons. 
The 18th century was one of decline. When the départements 
were created in 1790, districts of northeastern Touraine (Chemillé, 
Saint-Cyr-du-Gault, and Montrichard) went to Loir-et-Cher, the 
southeast (Brenne, with Chatillon-sur-Indre and Azay-le-Ferron) 
to Indre, and the extreme southwest (La Roche-Posay and Saint- 
Romain) to Vienne; but the formerly Poitevin Richelieu and the 
formerly Angevin Bourgueil, Gizeux, and Chateau-la-Valliére were 
annexed to the greater part of Touraine to form Indre-et-Loire. 

TOURCOING, an industrial town of northeastern France, 
in the département of Nord, 8 mi. (13 km.) NE of Lille. Pop. 
(1962) 89,187. Buildings of note are the town hall, in French 
Renaissance style; the chamber of commerce, in Flemish Renais- 
sance style; the Hospice Civil (13th century); and the Gothic 
church of Saint-Christophe. Tourcoing is on the railroad from 
Paris to Ghent and Antwerp in Belgium. Together with Roubaix, 
Tourcoing is a world centre for wool and cotton textiles. 
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Tourcoing can be traced back to Roman times, but it was not 
until the 15th century that it was known as an established com. 
munity engaged in the production of textiles. Baudouin TI of 
Lannoy, the seigneur of Tourcoing, obtained from the emperor 
Maximilian I a charter for a fair which was the origin of the 
town’s expansion. In 1668 Louis XIV incorporated it into the 
French kingdom. In 1794 it was the scene of a French victory 
over the Austrians. Lying in the path of foreign invaders, Tour. 
coing has severa} times been occupied. (A. C. GH.) 

TO » SEKOU (1922- ), the first president of the 
Republic of Guinea and a prominent figure in African politics, 
was born on Jan. 9, 1922, at Faranah, Guinea. Indirectly, through 
his stepfather, he is connected with the 19th-century military ad- 
venturer Samory (q.v.). Brought up in the Islamic faith and 
educated at Conakry, Sékou Touré became a treasury clerk. ` The 
energy he displayed in trade union management in his next ap- 
pointment, as secretary-general of a trade union (the Syndicat 
des Transmissions), led to his being appointed secretary-general 
of the Trade Union Congress in Guinea. Later he broke with the 
French Workers’ Alliance (the Confédération Générale du Tra- 
vail) to start an African Workers’ Alliance. In January 1956 he 
was elected a Guinean deputy to the French National Assembly, to 
which he was reelected in 1957. As vice-president of the Execu- 
tive Council of Guinea from 1957, he advocated plans for the 
country’s industrialization. 

In the national referendum held on Sept. 28, 1958, Guinea, led 
by Sékou Touré, voted against accepting the constitution of the 
French Community. On Oct. 2 Guinea became an independent 
republic, and shortly afterward Sékou Touré was elected as its 
president. He thus became the first independent chief of state 
in French-speaking Africa. A strong supporter of Kwame 
Nkrumah’s plans for the political unity of Africa, he granted 
Nkrumah asylum when Nkrumah was deposed from the presidency 
of Ghana in 1966. 

His written works include La Révolution et l’unité populaire 
(1964) and a collection of verse, Les Poèmes militants (1964). 

(Ro. C.) 

TOURMALINE, a borosilicate mineral of complex and vari- 
able composition. The name is from the Sinhalese toramalli, ap- 
plied to brown gemstones found in Ceylon in the 18th century. 

Although sometimes occurring in granular masses, tourmaline 
is usually in crystals, which may be slender needles or rods, some- 
times in bundles or radiating groups, but more commonly in well- 
formed crystals. Iron tourmalines are jet black in colour and 
are known as schorl. The coloured varieties when transparent 
and free from flaws are cut as gemstones. Tourmaline may be 
colourless and water clear, A pink variety is’ known as rubellite, 
a green variety as Brazilian emerald, a blue as indicolite, etc. 
Bicolour crystals are found, pink at one end and green at the other. 
Concentric colour zoning may also be found. 

Composition and Crystal Forms.—X-ray studies show that 
tourmaline has a structure based on a six-sided silicate ring 
(SigO,s) and BO; groups, and a basic formula may be written as 
NaMgsAlg(OH)4(BO3)gSigQ;g. Calcium commonly replaces 
part of the sodium, lithium, and aluminum or ferrous iron may 
partially replace magnesium, ferric iron the aluminum, and fluorine 
the hydroxyl group. Potassium, chromium, and manganese may 
also be present. Thus rather than a single 
mineral species, it is actually an isomor- 
phous series, It is common practice to 
recognize three types according to the pre- 
dominance of certain elements: iron tour- 
maline, black in colour; magnesium tour- 
maline, brown; and alkali tourmaline, pink, 
green, and colourless. 

In spite of the wide range in composi- 
tion, the crystal forms and angles are re- 
markably constant. The crystals belong 
to the ditrigonal pyramidal class of the 
hexagonal system. The vertical trigonal crystal TOURMA 
axis is polar, with different faces devel- tine sHowinc HEMI 
oped at opposite ends, and tourmaline is MORPHIC DEVELOPMENT 
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thus said to be hemimorphic. The illustration shows a common 
type, with two trigonal pyramids r and o at the upper end, and at 
the lower the trigonal pyramids r and e. The crystals are usually 
prismatic, with a hexagonal prism a and a prominent trigonal prism 
m, which gives a triangular aspect to the cross section. Additional 
narrow prism faces and conspicuous vertical striations give curving 
convex sides, resulting in a spherical-triangular cross section. 

Electrical Properties.—An interesting feature of tourmaline 
is the pyroelectric property, which is intimately related to the 
hemimorphic or polar development of the crystals mentioned 
above. When a crystal is heated, one end acquires a positive 
electrical charge and the other end a negative charge. On cooling 
these charges are reversed. This can be easily demonstrated by 
a method devised by the German physicist August A. Kundt. 
A mixture of finely powdered red lead and sulfur is blown through 
a cloth screen. By friction, the sulfur particles acquire a nega- 
tive charge and are attracted to the positive end of the crystal, 
and positively charged red lead goes to the negative end. Tour- 
maline also shows the related phenomenon of piezoelectricity. 
When a plate cut perpendicular to the vertical axis is subjected to 
change in pressure, it develops positive and negative charges on 
the opposite surfaces. This property can be used for detecting 
variations in pressure, as in depth-sounding apparatus. Such 
plates have been used to measure blast pressures in air and under 
water. For these purposes it does not need to be as free from 
flaws as crystals used for radio frequency control, for which pur- 
pose quartz (g.v.) is better suited. 

Optical Properties.—The optical properties of tourmaline are 
of great interest. Coloured crystals are very strongly dichroic, 
that is, light is absorbed much more in some directions than in 
others, Since tourmaline is hexagonal, and therefore doubly re- 
fracting, a ray of light entering the crystals is separated into plane 
polarized rays, one, the ordinary ray, vibrating perpendicular to 
the vertical axis, and the other, the extraordinary ray, vibrating 
parallel to this axis. In coloured tourmaline the ordinary ray is 
almost completely absorbed. Plates cut parallel to the vertical 
axis of the crystal allow only the extraordinary ray to pass through, 
and if two such plates are placed in crossed position, the light is 
entirely cut out. A pair of such plates form a very simple polariz- 
ing apparatus known as tourmaline tongs. Since the effect is 
limited to deeply coloured crystals, not much light is transmitted, 
even in the favourable direction. Thus this device is far inferior 
to other polarizing instruments, such as the Nicol and Ahrens 
prisms (see CALCITE) or polaroid. 

_ Tourmaline is optically uniaxial and negative, and the refrac- 
tive indexes vary with the chemical composition, for the ordinary 
ray 1.6315-1.6854, and for the extraordinary ray 1.6123-1.6515 
for sodium light. The specific gravity shows a corresponding 
range from 3.0 to 3.2. The hardness is 7 to 7.5. 

Occurrence.—Tourmaline is most abundant and has the best 
developed crystals in pegmatites and in metamorphosed limestones 
in contact with granite magmas. It appears to have originated in 
most cases by the interaction of boron emanations from the granite 
Magma on the surrounding rocks. Since it is resistant to weather- 
ing processes the mineral accumulates in detrital deposits. Gem 
tourmaline comes from the gem gravels of Ceylon and is obtained 
from pegmatites in the Urals, southern California, Maine, and 

adagascar. See also GEM. (L. S. Ru.) 

TOURNAI (Flemish Doornuc), a city in Hainaut Province, 
Belgium, lies on the Scheldt (Schelde, Escaut) River, 17 mi. (27 
km.) ESE of Lille. Pop. (1961) 33,263. The Cathedral of Notre 
Dame with its five massive towers, pointed Gothic choir, and two 
famous reliquary shrines (that of the Virgin by-Nicholas de Ver- 
dun [1205] and that of St. Eleuthère [1247]) is a pillared and 
cruciform 11th-12th century basilica, one of the finest in Europe. 
Other Romanesque or Gothic churches include those dedicated to 
Saints Quentin, Jacques, Piat, Marie Madeleine, Nicolas, and 
Marguerite. Near the church of St. Brice (burned in 1940 but 
reconstructed) is the tomb of Childeric I (g.v.), discovered in 
r On the triangular Grand’Place stands the Belfry (c. 1188), 

e oldest in Belgium, and a statue of Christine de Lalaing, princess 
of Espinoy and heroine of the 1581 siege laid by Alessandro 
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Farnese. Other notable structures are the medieval Pont des 
Trous over the Scheldt, the Renaissance Halle-aux-Draps (Cloth 
Hall), and the Hôtel de Ville and Episcopal Palace (both 18th 
century). To the southeast are medieval remains of the city ram- 
parts. Cultural institutions include museums of archaeology, 
natural history, fine arts, and folklore. Industries include cement 
making, hosiery production, weaving, and tanning. 

Tournai (Turnacum) was an important town of Belgic Gaul in 
Roman times and was taken by the Salian Franks in the 5th cen- 
tury; it remained one of the Merovingian capitals in the 6th. 
From the early 6th century it had a bishop, whose diocese extended 
over a large part of Flanders. Despite the bishop’s authority, 
the country was largely controlled by the counts of Flanders 
from the 860s to 1187, when Philip II Augustus recovered Tournai 
for France and granted it a communal charter. Thenceforward 
Tournai and the Tournésis, under French protection but remote 
from French interference, constituted a virtually republican zone 
on the borders of Flanders and Hainaut. In the 14th century the 
Burgundian rulers of Flanders and Hainaut, made treaties with 
Tournai. 

The Holy Roman emperor Maximilian I and his English ally 
Henry VIII, at war with Francis I of France, took Tournai in 
1513. Henry, to whom Maximilian conceded it, returned it to 
Francis in 1518; but in 1521 it fell to Maximilian’s successor 
Charles V. Thenceforward Tournai was one of the “17 Nether- 
lands” under the Habsburgs and was represented at the Estates- 
General. From 1543 onward Calvinism, under French influences, 
flourished in Tournai, which favoured the anti-Spanish rebels of 
the 1560s. Then Farnese recaptured it for Spain in 1581. 

Louis XIV of France took Tournai in 1667, during the War of 
Devolution; and the French retained it till the Peace of Utrecht 
(1713), which transferred it to the Austrian Habsburgs. It was 
captured by the French in 1745 but restored to the Austrians in 
1748. During the Revolutionary and Napoleonic period, Tournai 
was French from 1794 to 1814. The Kingdom of the Netherlands 
lost it with the rest of Belgium. (Lv. F.) 

TOURNAMENT (Tourney). Of medieval, French origin, 
the term tournament described the military exercises in which 
knights engaged one another in order to display their skill and 
courage in combat. The tournament in this sense had practically 
died out by the end of the 16th century, by which time it had 
become a pageant. The term is still in use somewhat in the latter 
sense, for instance, in the Royal Tournament, an annual naval and 
military display held in London, and in the Pasadena (Calif.) New 
Year’s Day Tournament of Roses. 

In the early years of the 20th century the word tournament 
also came to be applied to certain methods of conducting compe- 
tition in sports events. In the most common modern tournament 
the contestants are matched in pairs with the losers in each test 
being eliminated and the winners paired anew until one remains 
as the champion of the tournament. In some tournaments the 
contestant is not eliminated until defeated a second time. These 
are called double-elimination tournaments, A third form is called 
a round robin. Each contestant opposes every other contestant 
and the one with the best percentage of victories (usually re- 
ferred to as the best won-and-lost record) is declared the champion. 

The tournament in its earliest form apparently originated in 
France about the middle of the 11th century. Several chroniclers 
credit a French baron, Geoffroi de Preulli, with having “invented 
tournaments.” Of the several definitions given by French lexicog- 
rapher Charles Du Cange (Glossarium, s.v. “Tourneamentum”), 
the best is that of Roger of Hoveden, who described tournaments 
as “military exercises carried out, not in the spirit of hostility 
(nullo interveniente odio), but for practice and display of prowess 
(pro solo exercitio, atque ostentatione virium).” 

By the 12th century the tournament, despite the condemnation 
of the church, had grown so popular in England that Henry II 
forbade a sport which gathered in one place so many barons and 
knights in arms: but young knights then went abroad to take part 
in their favourite sport. Richard I, as might be expected, relaxed 
his father’s law, granting licences for tournaments. 

The early tournament was a mock battle between two bodies of 
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TOURNAMENT 


were to be helped up only by 
their own squires, wearing their 
device. The squire who offended 
was to lose horse and arms and 
be imprisoned for three years, 
Disputes were to be settled by a 
court of honour of princes and 
earls, Later regulations were 
compiled by John Tiptoft, earl 
of Worcester, in 1466. René of 
Anjou, the titular king of Naples 
(d. 1480), wrote an illustrated 
treatise, Le Livre des tournois. 

There could be harmless tour- 
naments and rough ones. For the 
Tournament of Peace held at 
Windsor Park in 1278 the sword 
blades were of whalebone and 
parchment, silvered; the helms 
of boiled leather, and the shields 
of light wood. But contestants 
were often killed or wounded. 
The first of the Montagu earls of 
Salisbury, William, died of inju- 
ries received at a Windsor joust- 
ing (1344), and at Windsor also 
the earl’s grandson, Sir William 
Montagu, was killed by his own 
father (1382). Blunted or “re- 
bated” lance-points came early 
into use, and by the 14th century 
the crown-shaped “‘coronall” head 
was often fitted in place of the 
point. 

The great dynastic armouries 
of Europe at Vienna, Madrid, 
Paris, and London contain the 
most elaborate tournament ar- 
mour made by the greatest smiths 
of the time. When plate armour 
was introduced in the 14th cen- 
tury the armourers began to de- 


(TOP) TOURNAMENT IN WHICH A NUMBER OF MOUNTED KNIGHTS ACCOM- 
PANIED BY FOOTMEN JOUSTED SIMULTANEOUSLY, HELD AT VIENNA BY THE 
HOLY ROMAN EMPEROR MAXIMILIAN II: WOODCUT FROM G. RUXNER, “‘THUR- 
NIRS BUCH,'' 1566; (BOTTOM LEFT) KNIGHT IN HEAVY ARMOUR BEING UN- 
HORSED: FRENCH MINIATURE FROM THE “HISTOIRE DE JEHAN DE SAINTRE,"' 
ABOUT 1480; (BOTTOM RIGHT) COMBAT ON FOOT BEFORE THE KING: FLEM- 
ISH PENCIL DRAWING FROM ‘THE PAGEANTS OF RICHARD BEAUCHAMP, EARL 


vise special tilt armour (see be: 
low). -It was heavier and less 
flexible than armour for the field, 
being devised only for tilting. 
At the elaborate tournament 
that took place to celebrate the 
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armed horsemen, and was called the mélée. Later came the joust, 
a trial of skill in which two horsemen charged each other with 
leveled lances from either end of the lists (the palisades en- 
closing the jousting ground), each attempting to unhorse the 
other; the mélée, however, continued side by side with it. 

Crown control persisted. In Edward I’s reign (1299) life and 
limb of those who should arrange a tourney without a royal li- 
cense were declared to be forfeit; offenders were to be “seized with 
horse and harness.” The same king, on his way back from a pil- 
grimage to the Holy Land in 1274, led 80 knights to a tournament 
at Châlons, France. Before the jousts at Windsor on St. George’s 
Day in 1344 heralds published in France, Scotland, Burgundy, 
Hainaut, Flanders, Brabant, and the domains of the emperor, King 
Edward III’s offer of safe conduct for competitors. Jousting be- 
came as much a part of the celebration of coronations and royal 
weddings as the banquet and minstrelsy. The inauguration of the 
Order of the Garter (some time before 1348) was celebrated by a 
tournament at Windsor in imitation of the Round Table. 

The rules of the tournament were early codified. About 1292 
a Statutum Armorum in Torniamentis (“Statute of Arms for 
Tournaments”) enacted that swords with points were not to be 
used, nor were pointed daggers, clubs, or maces. Fallen knights 


inauguration of the Order of the 
Golden Fleece by Philip the 
Good, duke of Burgundy (1430), the jousters, for the first time, 
ran their courses separated by a cloth-covered barrier or “tilt 

to prevent the collision of their horses, The competitors, en 
closed in reinforced steel harness, charged toward each other wit 

the barrier between them, seeing little more of each other than 
head and shoulder through the slit in the helm. Each man’s left 
(bridle) arm was on the tilt side and the lance, held across the 
body by the right hand, struck at an angle upon the adversary $ 
armour. Mishaps could still occur, however; Henry II of Francè 
was killed at the tournament which formed part of the rejoicings 
for the peace of Cateau-Cambrésis in 1559. In the 16th century; 
fighting on foot at the barrier with short spears also became 
popular. Pole-axes too were used; and there were mounted com- 
bats with swords or maces (Kolbenturnier). Prizes were presente! 

to the victors by ladies. 

By the time of the coronation of Henry VIII of England in 150% 
the tournament had become an elaborate two-day masque. Later, 
in 1520, Henry staged the greatest tournament ever held when he 
met Francis I of France at the Field of Cloth of Gold (g.v). 8 
Elizabeth I’s time there was a society of Knights Tilters, of whom 
Sir Philip Sidney was one. 


On the continent of Europe, the lists were jealously closed to 
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all combatants but those of noble birth. In the German lands, 
questions as to the purity of descent of a candidate for admis- 
sion to a noble order were often settled by appeal to the fact that 
this or that ancestor had taken part in a tournament. Konrad 
Griinenberg’s heraldic manuscript depicts the Helmschau that pre- 
ceded the German tournament of the 15th century—each squire 
carrying his master’s crested helm, and a little escutcheon of arms 
hanging from it, to the hall where the king of arms stands among 
the ladies and judges each blazon. 

The tournament eventually degenerated into the carrousel, a 
kind of equestrian polonaise. James I of England discouraged it 
in favour of the more harmless sport of tilting at the ring; and 
the last books treating of the subject were Antoine de Pluvinel’s 
Maneige Royal of 1623, and B. Pistofilo’s J] Torneo, published 
in Bologna (1626-27), which deals mainly with fighting on foot 
at the barriers. In modern times there have been occasional ro- 
mantic revivals, the most famous perhaps being the tournament 
at Eglinton Castle, Ayrshire, Scotland, by the 13th earl of Eglin- 
ton, in 1839, described in Disraeli’s novel Endymion (1880). 

Bistiocrapuy.—F, H. Cripps Day, The History of the Tournament 
in England and in France (1918); R. C. Clephan, The Tournament, 
its Periods and Phases (1919); C. Gurlitt, Deutsche Turniere, Riistun- 
gen und Plattner des XVI Jahrhunderts (1889) ; Lord Dillon, “Tilting 
in Tudor Times,” Archaeological Journal, 55 (September and Decem- 
ber, 1898). See also René of Anjou, Traité de la forme et devis comme 
en faict les tournois (this manuscript exists in several copies; it is 
edited by Vulson de la Colombiére in Le Vray Théâtre d'Honneur, 
1648, and by E. Pognon in the Revue Verve, vol. 4, no. 16, Paris, 1946) ; 
G. Riixner, Anfang: Ursprung: unnd herkommen des Thurnirs in 
Teutscher Nation (1530) ; R. Truffi, Giostre e Cantori di ne E A 

. G. Mn. 

TOURNEUR, CYRIL (c. 1575-1626), English dramatist 

whose reputation rests upon The Atheist’s Tragedie and The Re- 
vengers Tragedie, was perhaps the son of Capt. Richard Turnor, 
water bailiff and later lieutenant governor of Brill in the Nether- 
lands. Tourneur also served in the Low Countries, for in 1613 
there is a record of payment to him for carrying letters to Brus- 
sels, In 1625 Sir Edward Cecil appointed him secretary to the 
council of war. This appointment was canceled by the duke of 
Buckingham, but Tourneur sailed with Cecil on the Cadiz expe- 
dition. On the return voyage, he was put ashore at Kinsale, Ire., 
with other sick men, and died there on Feb. 28, 1626. 
_ The first certain dates concerning Tourneur are the publication 
in 1600 of his poetical satire, The Transformed Metamorphosis, 
and in 1609 of A Funerall Poeme on the Death of Sir Francis 
Vere, Knight. In 1612 he joined with John Webster and Thomas 
Heywood in Three Elegies on the Most Lamented Death of Prince 
Henrie, and wrote a prose Character (published 1930) of Robert 
Cecil, Ist earl of Salisbury. 

Tt is as a dramatist that he is chiefly remembered. An early 
play, The Noble man (1612), has disappeared. In 1611 was pub- 
lished “The Atheist’s Tragedie: Or The honest Man’s Revenge. 
As in divers places it hath often beene Acted, Written by Cyril 
Tourneur.” In 1607 had appearéd, anonymously, “The Revengers 
Tragedie. As it hath beene sundry times Acted, by the Kings 
Majesties Servants,” It was not until 1656 that the bookseller 
Edward Archer entered it as by Tourneur on his list. This attri- 
bution is not decisive, and internal evidence of authorship is con- 
flicting: many attribute it to Thomas Middleton (g.v.). In The 
Atheist’s Tragedie, D’Amville, the atheist (in the Elizabethan sense 
of rejecting all morality), acknowledges obedience only to Nature. 
To enrich his heirs, he stops short of no crime; but, accidentally 

illing himself, dies confessing, “Nature is a fool. There is a 
Power above her,” In the other play, Vindice, the revenger, takes 
vengeance on the duke who has seduced his beloved, and on the 
duke’s family, until he is himself ordered to execution, to which he 
nee boasting, “Is there one enemy left alive?” Thus the plays 
ane in their attitude to private revenge; and The Revengers 

ragedie, although earlier, is more mature in its mechanical mas- 
ae and sombre brilliance, so that its authorship remains doubtful. 
edy, e1 Coat Works, ed. by A. Nicoll (1929) ; The Atheist’s Trag- 
byb T zE Biber, Revels Plays (1964) ; The Revengers Traged. y» eae 
says (4950): U ew Mermaid Series (1965) ; T-S. plat, Serie fe S- 
FS. Boas Me $ llis-Fermor, Jacobean Drama, Atl rev. ed. (1958) ; 
A roduction to Stuart Drama (1946); S. A. and D. R. 
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Tannenbaum, Cyril Tourneur: a Concise Bibliography (1946); P. B. 
Murray, A Study of Cyril Tourneur (1964). (F. S. B.; X.) 

TOURS, a town of west central France and capital of the 
département of Indre-et-Loire, 143 mi. (230 km.) SW of Paris 
by road, is just above the confluence of the Loire and Cher rivers. 
Pop. (1962) 91,374. The cathedral of Tours is dedicated to St. 
Gatien. The lower portions of the west towers belong to the 12th 
century; the choir to the 13th; the transept and east bays of the 
nave to the 14th; the remaining bays, a cloister on the north, 
and the facade, decorated in the Flamboyant style, to the 15th and 
16th; the upper part of the towers to the 16th. In the choir there 
is fine 13th-century stained glass. The 16th-century tomb of 
the children of Charles VIII is attributed to the brothers Juste. 
The square tower of the Church of Saint-Julien is Romanesque, 
the rest being in the early Gothic style of the 13th century, with 
the exception of two apses added in the 16th. Two towers (of the 
12th and 13th centuries) and a Renaissance cloister are the chief 
remains of the celebrated basilica of Saint-Martin. Two other 
churches are Notre-Dame-la-Riche, originally built in the 13th 
century, rebuilt in the 16th, and magnificently restored in the 
19th; and Saint-Saturnin, of the 12th, 14th, and 15th centuries. 
Tours has a-valuable library, including among its manuscripts a 
gospel of the 8th century on which the kings of France took oath 
as honorary canons of the Church of Saint-Martin. Honoré de 
Balzac was a native of Tours. 

Tours is the seat of an archbishop, of a prefect, and of a court 
of assizes, and has tribunals of first instance and of commerce, 
a board of trade-arbitrators, and a chamber of commerce. As 
a cultural centre, Tours has a school of medicine and pharmacy; 
schools of law, the fine arts, and music, and an institute where 
foreigners can study the French language. The town is connected 
by rail with Paris, Nantes, and Bordeaux; it is a road junction 
and there is an airport. Industries include printing, and the manu- 
facture of silk, furniture, machinery, bricks, ceramics, and foot- 
wear, and there are chemical and metallurgical enterprises. There 
is trade in the wine of the district and in dried fruits and con- 
fectionery. 

History.—Tours (see Touratne) possibly originated as the 
capital of the Turones or Turons under the Gauls. At first called 
Altionos, the town stood on the right bank of the Loire River, 
but was moved to the left bank by the Romans. In the Geography 
(c. AD. 150) of Ptolemy it was called Caesarodunum, but from 
the 5th century Civitas Turonum. St. Gatien (3rd century) was 
the first bishop of Tours, but the Christian community there re- 
mained tiny until the episcopate of St. Martin (d. 397). 

Virtually independent during the upheavals of the 5th century, 
the city of Tours was one of the last to remain faithful to Roman 
authority. From 435 it was a member of the Tractus Armoricus, 
an Armorican federation, and later supported Syagrius, the last 
Roman administrator in Gaul. Under Clovis Tours became part 
of the Frankish dominions, and it was there that Clovis received 
an embassy from Constantinople and was invested with the insig- 
nia of a Roman consul (508). Gregory of Tours, author of the 
Historia Francorum, was bishop from 573 until his death in 594. 
Under the Merovingians the fame of St. Martin brought many 
famous pilgrims, including kings, to his shrine; but increasing 
abuse of the right of sanctuary led to serious disorders. Charle- 
magne reestablished discipline in the monastery and set over it the 
English scholar Alcuin, who made the cathedral school of Tours 
the most famous in the Carolingian Empire. In the second quarter 
of the 9th century Tours was producing the most impressive ex- 
amples of Carolingian minuscule script (see PALEOGRAPHY). 

The Normans pillaged Tours in 853 and 903, and in October 
903 King Charles III the Simple gave permission for a protective 
wall to be built round the suburbs where St. Martin’s Church was 
situated. The work was completed in 918 and the district, origi- 
nally known as Martinopolis, was renamed Châteauneuf. In the 
14th century a common wall (of which the Tour de Guise still 
stands) was built around both Tours and Chateauneuf, and the 
two areas were brought under the same administration. Frequent 
and prolonged visits by Charles VII, Louis XI, who established 
the silk industry there, and Charles VIII, brought prosperity to 
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the city during the 15th century. In 1562, at the beginning of the 
Wars of Religion, Tours suffered from the violence of both Protes- 
tants and Catholics. In the 17th and 18th centuries Tours was 
the centre of a généralité under an intendant. The revocation 
(1685) of the Edict of Nantes, resulted in the emigration of many 
of Tours’ Huguenot citizens, and the consequent decline of its 
industries, of which silk weaving had been the chief. Its mint, at 
which the livre tournois, long the standard of currency, was made, 
was suppressed in 1772. During the Revolution the town was used 
as a base for operations against the royalist rebels in the Vendée. 
During World War II, it was at Tours, where the French gov- 
ernment had its headquarters from June 13 to 15, 1940, that Win- 
ston Churchill met the French premier Paul Reynaud, in order to 
urge that France should not negotiate for an armistice without 
making a further appeal for help to the United States. Tours was 
partly destroyed in the war; in the reconstruction an attempt was 
made to preserve its architectural plan. 

The Battle of Tours (or Poitiers).—In 732, somewhere be- 
tween Tours and Poitiers, the Carolingian mayor of the palace, 
Charles Martel, defeated Moorish invaders from Spain in a bat- 
tle which proved to be the turning point in the advance of Islam 
into Western Europe. The Arabs, who had entered Spain in 711, 
soon overran most of the peninsula and in 720 crossed the 
Pyrenees, taking Narbonne, and later (725) raiding as far as Bur- 
gundy. In 732 the new governor of Córdoba, Abd-al-Rahman, 
began a fresh invasion, capturing Bordeaux and defeating the army 
of Eudes, duke of Aquitaine. Continuing north along the Roman 
road from Bordeaux to Orléans, he destroyed the Church of Saint- 
Hilary outside Poitiers and moved on toward Tours. But before 
he could reach that city, he was met by Charles, to whom Eudes 
had appealed for help. Tradition asserts that the Muslim attack 
was broken by Charles’s cavalry near Poitiers, but it is impossible 
to identify the battlefield. Suggestions include the little town of 
Cenon, just north of Vieux Poitiers; a collection of small hamlets 
near Loudun, whose names begin with the word Niré; and the 
Ballan plain on the southern bank of the Cher River, west of 
Tours. There may even have been a series of running engage- 
ments. What is certain is that Abd-al-Rahman was killed on the 
field and the Arabs retired. The Frankish victory has sometimes 
been regarded as decisive for world history, but in fact internal 
dissensions in the Muslim dominions and the revolt of the Berbers 
in North Africa were the real causes that brought the Muslim ad- 
vance to an end. See also references under “Tours” in the Index. 

BreriocrapHy.—P. Leveel, Histoire de la Touraine (1956); L. Levil- 
lain and C. Samaran, “Sur le lieu et la date de la bataille dite de Poitiers 
de 732,” Bibliothèque de l'école des chartes, vol. xcix (1938); F. Lot, 
“Études sur la bataille de Poitiers,” Revue Belge, vol. xxvi (1948). 


TOURVILLE, ANNE HILARION DE COTENTIN, 
ComTe DE (1642-1701), French admiral, the outstanding com- 
mander of the period when Louis XIV’s navy was on the point of 
winning world supremacy. Born into the old Norman nobility, 
he was early admitted to the Order of the Hospital of Saint John 
of Jerusalem and learned his seamanship on a Maltese frigate in 
the Mediterranean, before entering the navy which Colbert was 
creating for France (1666). During Louis XIV’s war against the 
Dutch, he took part in the battles of Solebay (1672) and of the 
Texel (1673) and was promoted to command of a squadron (1675) 
to operate in Sicilian waters. There, in 1676, he won the approval 
of Abraham Duquesne (g.v.) in the actions off the Lipari Islands 
and off Augusta and played a principal role in the victory of 
Palermo. Lieutenant-general in the navy in 1682, he supervised 
shipbuilding and naval schools and tested the new bomb-ketches 
against Algiers. On the outbreak of the War of the Grand Alli- 
ance (g.v.) he brought 20 ships from Toulon to the west coast: 
calculating the shifts of the wind, he broke the British blockade 
of Brest. For this he was promoted vice-admiral of the Medi- 
terranean fleet and naval commander-in-chief (1689). 

France at this time could challenge the combined strength of 
the British and the Dutch at sea. The increased number of ships 
and the new uniformity in the composition of squadrons called for 
changes in tactics. Tourville proved himself capable of leading 
“dines of file” of 80 or 100 ships, though the heavy responsibility 
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made him perhaps overcautious. His great victory over the Anglo- 


up. After displaying supreme skill in his “open sea campaign” of 
pared plan for a landing in England: with 44 French ships against | 
O.S.), waged a magnificent fight, but, on the following days, he 
applauded his conduct, made him a marshal of France (1693). 


ville surprised an Anglo-Dutch convoy under Sir George Rooke 
in Lagos Bay (off the Portuguese coast) and captured part of it, 


Tourville united energy with intelligence. The memorialist Saint- 


Dutch fleet off Beachy Head on July 10 (new style; June 308 
old style), 1690, struck London with panic, but was not followed 


1691, Tourville in 1692 was required to collaborate in the ill-pre- 
99 English, he engaged the enemy off Barfleur (May 29, N.S.; 19, 
lost about 15 ships at Cherbourg and La Hogue. Louis XIV, who 


In 1693, having taken his squadron secretly out of Brest, Tour- 


He then sailed with 94 ships into the Mediterranean. His health, 
always delicate, became worse; and after organizing the defense o 
Provence he was appointed, in 1696, to the military command of 
Poitou and Aunis. He died in Paris on May 28, 1701. E 

Of pale complexion, fair-haired, handsome, and well-mannered, 


Simon described him as “the greatest seaman of the past century” 
and as one who “possessed to perfection every naval skill.” 
(L. Nr) 
TOUSSAINT L’?OUVERTURE (1743-1803), one of the 
liberators of Haiti. Francois Dominique Toussaint, later called 
Toussaint L’Ouverture, was born a Negro slave near Cap Français 
(now Cap-Haïtien) on the West Indian island of Hispaniola, in 
what was then the French colony of St. Domingue. He served hi 
master as a coachman, and, unlike most of the slaves, picked up 
a slight knowledge of reading and writing. In 1791, encouraged 
by the factional strife that had 
caused disorder in the colony 
since the beginning of the revolu- 
tion in France, the slaves in 
northern St. Domingue revolted 
and Toussaint became one 
their leaders. In 1793, like most | 
of the other Negro leaders, he 
joined the Spanish forces that in- 
vaded St. Domingue from the 
Spanish colony in the eastern end 
of the island; a year later, how- 
ever, believing that occupation 0 
the area around the city of Po 
au-Prince by Spain’s ally, Great 
Britain, would result in the resto- 
ration of slavery, Toussaint” 
changed sides and joined the 
French. By this time he com- 
manded 4,000 men, who had been 
trained with the help of French’ 
officers serving with the Sp 
iards, y 
Because the war with England made it difficult for France to 
send additional troops to St. Domingue, Toussaint soon became 
the most powerful military leader in the colony. His operations, 
along with the ravages of yellow fever, compelled the British t€ 
withdraw from the island in 1798. Soon afterward Toussaim 
expelled most of the French officials. In 1800 he defeated 
André Rigaud, who had set up a mulatto state in the south 
provinces, and became the ruler of all French St. Domingue. Early 
in 1801 he conquered Santo Domingo, the Spanish colony at thé 
eastern end of the island, which had been ceded to France by thé 
treaty of Basel in 1795 but had never been transferred. 
Toussaint now showed himself to, be a remarkably capi 
administrator. He invited many of the former French colo 
to return to their estates and compelled the peasants to wi 
for them under conditions of military discipline. Commercl 
agreements with the United States and Great Britain revived trad 
Though he continued to profess to respect French sovereign! 
he assumed the title of governor general for life and reserved 
power to name his own successor. w 
After the temporary restoration of peace in Europe in 180h 
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the French emperor Napoleon Bonaparte sent his brother-in-law, 
Gen. Charles Leclerc, with 20,000 veteran troops to reconquer St. 
Domingue. Toussaint and his followers resisted for some months, 
and the heroic defense of the fortress of Créte-a-Pierrot, which 

. the French took only after heavy losses, was one of the memorable 
events in Haiti’s history. In the early part of 1802, however, the 
Negro generals surrendered in return for Leclerc’s promise that 
they should retain their rank and their commands in the French 
army. Not long afterward, Toussaint was arrested, by treachery, 
and sent to France, where he died in prison at the chateau of 
Joux in April 1803. a 

Toussaint’s lieutenants resumed the war after the French army 
became weakened by yellow fever and France’s resumption of 
hostilities with England prevented it from sending reinforcements. 
Leclerc’s successor surrendered to a British admiral in Nov. 1803, 
and the independence of Haiti was proclaimed on Jan. 1, 1804. 

(D. G. Mo.) 

TOUT, THOMAS FREDERICK (1855-1929), English his- 
torian, for more than 40 years a leader in academic life as teacher, 
scholar, and historian, and the founder, with his colleague James 
Tait, of the Manchester school of history, which emphasized the 
importance of close study of records and archives. Born in Lon- 
don, Sept. 28, 1855, he was educated at St. Olave’s School, South- 
wark, and at Balliol. College, Oxford, where he became a friend 
and disciple of William Stubbs (q.v.). He was a fellow of Pem- 
broke College, Oxford, from 1883 to 1890, and was elected hon- 
orary fellow in 1926. In 1881 he was appointed professor of 
history at St. David’s College, Lampeter, and there acquired close 
interest in the administrative history of the Welsh Marches, and 
wrote many Welsh medieval biographies for the Dictionary of 
National Biography. In 1890 he moved to the chair of history at 
Owens College, later the University of Manchester. He served 
Manchester as citizen and the university as professor until 1925, 
building up a school of history indissolubly connected with his 
name, which remained his base in a life of increasing influence in 
Britain and abroad. In 1911 he was elected a fellow of the Brit- 
ish Academy. From 1925 to 1929 he was president of the Royal 
Historical Society and in 1928 Messenger lecturer at Cornell Uni- 
versity. He died in London on Oct. 23, 1929. 

Tout’s greatness as a medieval historian rests on his The Politi- 
cal History of England, 1216-1377 (1905), the Ford lectures on 
The Place of Edward I] in English History (1914; revised edition 
1937), and his comprehensive Chapters in the Administrative His- 
tory of Medieval England (six volumes, 1920-33). Basing his 
work on close examination of the _ ‘ 
records, and keen personal in- 
terest in the development of in- 
stitutions, he brought to it the 
practical realism which made him 
a great administrator, and the 
imaginative power which made 
him an inspired teacher. His 
influence on both the study and 
the teaching of history was pro- 
found. 

See his Collected Papers, 3 vol. 
(1932-34): vol. 1 contains a survey 
of his activities, his own views on 
history and his environment, a 
Memoir, and a bibliography of his 
writings. (F. M. P.) 

TOVEY, SIR DONALD 
FRANCIS (1875-1940), En- 
glish pianist and composer, known 
Particularly for his works of mu- 
sical scholarship. Born at Eton 
on July 17, 1875, he studied the 
piano with Sophie Weisse and 
counterpoint with Sir Walter Par- 
ratt. Later he went to Oxford 
Where he graduated in 1898. Be- 
tween 1900 and 1902 he gave re- 
Citals of his works in London, 
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TOWERS IN RELIGIOUS ARCHITECTURE 


(Left) 12th-century Romanesque tower of St 
Front Cathedral, Périgueux, France. 
West towers of Lincoln Cathedral, an example of 
English Gothic. 
in one of the towers of the Cathedral of La Asun- 
cíon de Marfa Santísima, Mexico City 
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Berlin, and Vienna. In 1903 he played his Piano Concerto in 
London, and between 1906 and 1912 organized concerts of cham- 
ber music at Chelsea. Besides the Piano Concerto his composi- 
tions include two string quartets, the opera The Bride of Diony- 
sus (first produced in 1929), and a cello concerto (1934). In 
1914 he was appointed Reid Professor of Music at Edinburgh, 
and in 1917 founded there the Reid Symphony Orchestra, For 
the concerts given by this orchestra Tovey wrote analytical notes 
dealing with problems of composition in a perspicacious and lively 
manner; these notes were published as Essays in Musical Analysis 
(six volumes, 1935-39). Among other historical studies were his 
articles on music written for Encyclopedia Britannica and re- 
printed as Musical Articles from the Encyclopedia Britannica 
(1944), and his Essays and Lectures on Music, edited by H. J. Foss 
(1949). Though later writers surpassed Tovey in psychological 
perception, the elegance and wit of his style broadened the appeal 
of music criticism and helped to establish it as a literary genre. 
He died in Edinburgh on July 10, 1940. 

See M. Grierson, Donald Francis Tovey (1952). 

TOWER, the term originally given to a tall building designed 
for defense, hence, any structure whose height is its most impor- 
tant dimension, whether isolated or forming part of another build- 
ing. The two earliest uses of tall buildings were military and 
religious; in the one case constructed to give a raised platform 
from which a defending force could advantageously discharge mis- 
siles upon an attacking force, at the same time remaining pro- 
tected from it; in the other case, always in connection with sun, 
moon or star worship, apparently in the effort to raise the wor- 
shiper or the priest as near heaven as possible. 

However, towers are not limited to either military or religious 
uses. Many were built in connection with town halls, others to 
carry clocks. The greater number of the hétels de ville of France, 
Germany and the Netherlands had towers, serving as belfrys; the 
fantastic tower of the Rathaus at Rothenburg (13th century) is 
characteristic of the German examples. 

Military—The Mesopotamian peoples seem to have built the 
first highly developed masonry-towered fortifications. In Egypt 
great pylons flanking the entrance to temples were the commonest 
form of towers; they probably originated in mud-brick towers 
guarding the entrance to great chiefs’ houses in primitive Egyptian 
times. Of Greek towers, the most famous was the Pharos, or 


lighthouse tower, outside Alexandria. An extensive use of military 
towers began only with the Romans, however; they, and the Byzan- 
tines who followed them, made towers an integral part of every 
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developed fortification. The Roman twin-towered city gate passed 
into medieval symbolism; it was with the idea of showing forth the 
gate of the heavenly city that Abbot Suger, for example, designed 
the facade of St. Denis in the early 12th century, with twin towers 
and crenelations. In the medieval period the military tower re- 
ceived its greatest development in city walls, in defensive keeps 
or donjons, and sometimes as private towers of refuge, In the near 
east the great towers of the fortifications built on either side of 
the Bosporus at Rumeli Hissar and Anatol Hissar during the siege 
of the city (middle 15th century) are still landmarks. In China 
great masonry towers crown each gate of a city wall, topped with 
garrison buildings that give additional height; towers of a simpler 
and strangely European type form conspicuous features of the 
Great Wall of China, As cannon appeared, the use of towers as 
fortifications practically vanished, (See FORTIFICATION; MAR- 
TELLO TOWER; CASTLE.) 

Religious.—The tower built for religious purposes appeared in 
an early developed form in the ziggurat (q.v.) of Mesopotamia— 
the great stepped pyramid, with stairs or inclined planes connect- 
ing the levels, and an open terrace with an altar or a shrine at the 
top. A ziggurat was attached to nearly every temple. Similar 
high buildings, the so-called pyramids, were frequently associated 
with temples in Middle America. The early Persians seem also 
to have used raised platforms on small towers in connection with 
their fire worship. In the classic world towers do not appear as 
important religious buildings, and it was not until the 18th cen- 
tury, and probably with the wide introduction of bells that they 
came to be associated with churches. (See CAMPANILE.) 

By the end of the r1th century the use of church towers was 
almost universal. In France the earliest examples were placed at 
the crossing of nave and transepts, often taking the form of a lan- 
tern in several stages or levels, with a pyramidal top. In England, 
on the other hand, a position at the west end of the nave had 
become common during the Saxon period, as at Earl’s Barton and 
Barnack. In the Norman period central towers became usual, as 
well as towers flanking the main entrance. Particularly pictur- 
esque were the grouped towers common in the Rhineland as in the 
12th-century churches of Mainz and Speyer. Romanesque tower 
design was generally simple. Shallow corner buttresses were occa- 
sionally found, but the main effect was gained by a succession of 
stories of arcaded windows; arcaded cornices or corbeled (brack- 
eted) cornices were much used. Interesting examples of Roman- 
esque towers are: St. Front, Périgueux; Loches; St. Pierre, 
Vienne; St. Paul, Issoire; the cathedral at Le Puy en Velay; and 
St. Germain-des-Prés, Paris, all of the 12th century, in France. 
In England, the west towers of Durham cathedral (lower part 
1128, upper part 1220); the central tower at Tewkesbury (c. 
1125) and the rath-century church at Castor are noteworthy. 

The Gothic period produced profound changes in tower design. 
Windows and arcades were much lengthened; buttresses increased 
in size and complexity; corner buttresses were much emphasized, 
frequently crowned with pinnacles, and offsets were arranged to 
vary the silhouette. Although the Gothic tower was often designed 
to carry a spire (q.v.), a large number have flat roofs with rich 
battlemented or traceried parapets and many pinnacles and finials. 
Sometimes octagonal turrets rose continuously from the ground to 
the top at one or more corners of the tower. The number of 
towers contemplated for great churches increased with their com- 
plexity. Thus in Reims, seven towers with crocketed spires were 
originally planned, and at Chartres, eight; Tournai cathedral (the 
only scheme of the three completed) in Belgium has seven. Of 
flat-topped towers the Tour St. Jacques, Paris (1508-22) is a 
graceful example. The most beautiful of English Gothic towers 
are Canterbury cathedral (central tower 1495); Lincoln (western 
towers c. 1250, completed c. 1400), central tower (lower portion 
1240-50, upper portion 1307-1311); Gloucester (central tower 
middle 15th century); and York (central tower 1400-1423, south- 
west tower begun 1432, northwest tower finished 1474). Of the 
smaller towers, those of Wrexham church (1506) and the famous 
Magdalen tower at Oxford (1492-1505) are both beautiful exam- 
ples of Perpendicular richness. 

The best Renaissance towers are those of comparatively late 
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date, for it required the imaginative freedom of the Baroque spirit 
to combine classic detail with the nonclassic verticality a rich 
tower requires. Of these Baroque towers the most striking were 
those of south Germany, Austria and Italy, in all of which com- 
paratively simple bases were crowned with several stages of rich, 
colonnaded detail, the whole topped with some sort of fantastic, 
curved roof. Spanish Baroque towers differ from those already 
mentioned in being crowned by a lantern, usually smaller than the 
tower below, with frequently a low dome at the top of the entire 
composition; sometimes two or more stages occur, each smaller 
than the one below. Such towers were common, not only in Spain 
itself, but also in the Spanish colonies in America, existing in rich 
and highly developed examples in Mexico, as in the cathedral at 
Mexico City, and in much simplified form in the mission churches 
of California, as in San Luis Rey, completed 1802. English 
Baroque towers are best exemplified in the London churches of 
Sir Christopher Wren; his designs came to the U.S. both directly 
(as at Williamsburg) and through the medium of the Book of 
Architecture by his pupil J. Gibbs, and became the basis for the 
standard type of tower on U.S. churches well into the 19th century. 
(See also RELIGIOUS ARCHITECTURE.) 

Modern.—In modern architecture, the tower has taken on new 
importance, as in it the structural innovations possible with new 
materials may be given impressive demonstration. It was in the 
Eiffel tower, Paris, by Gustave Eiffel (1889; 1,056 ft. [352 m.] 
high, including a 55-ft. [17 m.] television antenna) that the poten- 
tialities of steel construction were first strikingly revealed; the 
possibilities of reinforced concrete were likewise shown in towers 
like that on Auguste Perret’s church of Notre Dame at Raincy 
(1924). In Germany, the effectiveness of pure steel and glass 
construction was shown particularly at the Werkbund exhibition 
(Cologne, 1914) in the stairway towers of Walter Gropius’ model 
factory; the tower as an expressive shape was demonstrated by E. 
Mendelsohn in the Einstein tower, an observatory at Potsdam 
(1921). But more than any other modern architect, perhaps, 
Frank Lloyd Wright excelled in tower design—in churches, like the 
Ann Pfeiffer chapel at Lakeland, Fla.; in commercial buildings, 
like the research laboratory tower of the Johnson Wax factory at 
Racine, Wis., or the Price tower at Bartlesville, Okla.; and in 
public buildings, like the Solomon R. Guggenheim museum of non- 
objective art in New York. Another interesting development was 
Marina City in Chicago (Bertrand Goldberg Associates; 1963), & 
commercial and residential complex in which the dominant build- 
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ings are two round reinforced-concrete towers 588 ft. (179 m.) in 
height; the top 40 floors of each tower are residential, the apart- 
ments encircling a core containing stairs, elevators, and utilities. 
(See also MODERN ARCHITECTURE.) ? 

Oriental.—Islamic architects rank with the greatest medi- 
eval tower designers, but except for a few examples in palaces, 
such as the 14th-century Comares tower in the Alhambra at 
Granada, Spain, the greater number were purely religious and 
served for places from which the call to prayer was given. The 
greatest of them all is the Giralda tower at Seville, originally a 
mosque minaret (1195), but in its present form it is crowned with 
a Renaissance top, built in the 16th century by the architect 
Hernán Ruiz. The Kutb Minar at Delhi (early 13th century) is 
the most important Indian example. (See Mrnaret.) 

Towerlike structures play an important part in the Brahman 
temples of India and in other religious architecture of the far east. 
Thus many of the temples are entered through gateways under 
enormous piles of masonry which take the form of oblong pyra- 
mids, lavishly covered with tier on tier of sculptured figures, 
carved moldings, little projecting shrines and the like. Character- 
istic examples are those at Madurai (17th century) and Kanchee- 
puram. Sometimes a square, pyramidal tower is placed over the 
holy of holies of a temple, as at Madurai. 

In China the tower is chiefly developed as the pagoda (q.v.), 
whose characteristic, repeated roofs and galleries form an interest- 
ing silhouette, typically Chinese. Japanese pagodas are similar 
but for small details, See CHINESE ARCHITECTURE; INDIAN 
ARCHITECTURE; JAPANESE ARCHITECTURE; and references under 
“Tower” in the Index. (T. F. H.; An. G.) 

TOWER HAMLETS, one of the 32 London boroughs con- 
stituting Greater London and comprising the main part of the East 
End, is bounded north by Hackney, east by Newham, south by 
the River Thames, and west by the City. Pop. (1964 est.) 206,- 
080; area 7.6 sq.mi. (19.7 sq.km.). 

It is an important industrial and commercial area with exten- 
sive docks, canals, and tunnel communications (beneath the 
Thames), and is traversed by busy thoroughfares from east to 
west. Whitechapel Road (prolonged eastward to Stratford by the 
Mile End and Bow roads) and Commercial Road (the continua- 
tion of East India Dock Road, which carries an immense volume 
of traffic to and from the docks) converge near the City boundary, 
where stood the ancient Aldgate. To the north, Bethnal Green 
Road (the continuation of Roman Road) and Hackney Road lead 
to Shoreditch High Street, while Old Ford Road meets Cambridge 
Heath Road, which runs southward to the site of the Mile End 
Toll Gate. Along the Thames border are the St. Katharine Docks 
( 1825-28) and the London Docks, opened in 1805 and enlarged 
with additions at Shadwell Basin (1858). The Thames Tunnel 
(1825-43) now forms part of the electrified Metropolitan Line be- 
tween Whitechapel and New Cross. In Ratcliff is the entrance to 
Rotherhithe Tunnel, 14 mi. long, completed in 1908. At Lime- 
house (¢.v.) the Regent’s Canal (1812-20) brings Birmingham 
and the Midlands into direct connection with the Lower Thames, 
Which is linked to the River Lea by the Limehouse Cut (1769). 
A deep southward bend of the river encompasses the Isle of Dogs. 
Streets there and in Blackwall give place to the extensive West 
India (1800-02), Millwall (1867-68), and East India (1804-06) 
docks system. Opposite Poplar Hospital is the approach to old 
Blackwall Tunnel (1892-97), and its modern duplicate, nearly 
14} mi. (2 km.) long, leading to Greenwich. 

Chief industries are furniture manufacture, tailoring, dress- 
making, furriery, boot and shoe making, brewing, ship repairing, 
engineering, and chemicals. Weekday and Sunday markets, nota- 
bly Petticoat Lane and Club Row, selling a wide variety of goods, 
are a feature of the borough. 

Tn the extreme southwest of the borough is the Tower of Lon- 
don: (q.v.). The Royal Mint was within the Tower until 1811 
When it was transferred to a building, designed by James Johnson 
and completed by Sir Robert Smirke, on the site of the Cistercian 
bed of “Eastminster.” Farther north, Spitalfields (g.v.), situ- 

ed around Commercial Street, contains the fruit and vegetable 
Market founded in 1682 by Charles II, and the notable Christ 
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Church (1723-29) of Nicholas Hawksmoor. This district was 
associated with the silk-weaving industry established in the late 
17th century which spread into areas off the Bethnal Green and 
Roman roads. Toynbee Hall (g.v.) in Commercial Street is near 
the Whitechapel Art Gallery in Whitechapel High Street. The 
London Hospital, founded 1740, moved to Whitechapel Road in 
1748. In Stepney Causeway, Thomas Barnardo (q.v.) founded 
his first children’s home (1870). Mile End was the place where 
Wat Tyler and Richard II met in 1381; where the charming 
Trinity Almhouses for master mariners or mates, and their 
wives and widows, were founded in 1695; and where William 
Booth (1829-1912) campaigned for the Salvation Army. To the 
east, in Mile End Road, is Queen Mary College, of the University 
of London. Part of the college was formerly the People’s Palace, 
opened in 1887 by Queen Victoria and rebuilt in 1936 after its de- 
struction by fire. Close by, in Bancroft Road, stands Tower Ham- 
lets Central Public Library and Mile End Hospital. In the north- 
ern part of the borough St. Matthew’s Church, in St. Matthew’s 
Row off Bethnal Green Road, was originally designed by the elder 
George Dance, and consecrated in 1746; rebuilt 1861, it was de- 
stroyed on Sept. 7, 1940, and fully restored by 1961. St. 
John’s Church, Cambridge Heath Road, was designed by Sir John 
Soane and built 1825-28. Bethnal Green Museum, opened in 1872 
as a branch of the Victoria and Albert Museum, stands a few 
yards to the north at the corner of Old Ford Road leading to the 
Council’s Cranbrook Estate where blocks of flats are named after 
European “twin towns” with which friendly associations have 
been established. Israel Zangwill (1864-1926), the noted Jewish 
author, lived at 288 Old Ford Road overlooking Victoria Park. 

The legendary “Blind beggar of Bethnal Green” is supposed to 
have been Henry, son of Simon de Montfort. According to au- 
thenticated history Henry was killed at the Battle of Evesham 
(1265) but in the legend and ballad he was rescued, wounded and 
blind, from the battlefield by a baron’s daughter who nursed and 
married him. Disguised as a beggar he lived at Bethnal Green 
with his wife and their daughter “pretty Bessee” whose identity 
was revealed by her father at her wedding. Several fine residences 
in the district included Bethnall House where Pepys’s diary was 
lodged during the Great Fire of London (1666) and Bishop’s Hall, 
occupied by the Bishops of London for centuries. The name Old 
Ford in the northeast recalls the possibility that the River Lea was 
crossed by a Roman road. Bow acquired its name from the origi- 
nal arched bridge built over the Lea in the early 12th century at 
the direction of Queen Matilda. In Bow lived George Lansbury, 
the great Labour leader, whose name is commemorated in the com- 
munity unit developed after the extensive air raid devastation of 
World War II, north of East India Dock Road. 

At Wapping stood Execution Dock, once the hanging place for 
pirates, and the famous Prospect of Whitby Inn stands at Wap- 
ping Wall. The Virginia Settlers’ Memorial, beside the river en- 
trance to the East India Docks, commemorates the pioneers, 
among them Capt. John Smith, who sailed from Blackwall on 
Dec. 19, 1606, and founded in May 1607 Jamestown, Va., the first 
permanent English settlement in America. Cubitt Town in the 
Isle of Dogs was laid out in the 19th century by Sir William Cubitt 
when shipbuilding flourished before it declined in the 1890s. The 
“Great Eastern” of I. K. Brunel was launched at Millwall in 1858. 

Tower Hamlets, an inner London borough, was formed by the 
amalgamation of the former metropolitan boroughs of Bethnal 
Green, Poplar, and Stepney under the provisions of the London 
Government Act 1963 which became effective April 1, 1965 (see 
Lonpon). (He. Wa.) 

TOWER OF LONDON, perhaps the most important secu- 
lar monument in the British Isles, is an ancient fortress which 
stands on the southeast side of the City of London. It occupies 
rising ground on the north bank of the River Thames, William I 
began to build fortifications on the site directly after his corona- 
tion (Christmas 1066) in order to consolidate his hold on his new 
capital. The construction, close inside the old Roman city wall, 
of the central keep—known as the White Tower, from which the 
whole is named—was begun about 1078 under the direction of 
Gundulf, bishop of Rochester. During the 12th and 13th cen- 
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turies William’s successors extended the fortifications beyond the 
city wall. There was a palace building, including a great hall, on 
the south side. This has long since been demolished, but during 
World War II destruction by fire of the 19th-century red brick 
building known as the King’s Guard revealed portions of its foun- 
dations. 

The White Tower is now the nucleus of a series of concentric 
defenses enclosing an inner and an outer ward. The inner curtain 
has 13 towers, of which the most famous are the Bloody Tower 
(13th-14th centuries), originally called the Garden Tower; the 
Wakefield Tower (13th century), in which the crown jewels and 
regalia (see Crown AND REGALIA) are now kept; and the Beau- 
champ Tower (probably 13th century), called after Thomas de 
Beauchamp, 12th earl of Warwick, who was imprisoned there by 
Richard II in 1397. The outer curtain, with six towers and two 
bastions, is surrounded by the moat, originally fed by the Thames, 
which was drained in 1843. The wall outside the moat, which has 
embrasures for cannon, some of which are still fired ceremonially 
on state occasions, is largely the work of Henry VIII. The whole 
complex of buildings covers 18 ac. (7 ha.). The only entrance 
to the Tower from the land is at the southwest corner, through 
the Middle Tower on Henry VIII’s outside wall and the Byward 
Tower of the outer curtain; but when the river was still one of 
the principal highways of London, the 13th-century water gate 
was much used. Its nickname “Traitors’ Gate” derives from the 
many state prisoners brought through it to the Tower. 

The White Tower is a very strong keep of Caen stone, once 
coated with lime wash. No two of its four sides are the same 
length. It stands 90 ft. (27 m.) high, with four turrets (three 
square and one circular) on the top. The interior is divided into 
two by an arcaded cross wall, and there are a basement and three 
stories. In the southeast corner is the very beautiful Romanesque 
Chapel of St. John (second and third stories) with its crypt and 
subcrypt. Between 1663 and 1709 the chapel was restored by Sir 
Christopher Wren, who removed the tracery from the windows. 
The Armouries now occupy the whole of the White Tower as 
well as the 17th-century brick building known as the New 
Armouries which stands to the southeast of it. They constitute 
the national collection of arms and armour, including pieces from 
the early Middle Ages to the 20th century, and have been formed 
around the old Royal Armoury of Henry VIII. Four sets of 
armour made for Henry VIII are to be seen, as well as those of 
various Stuart kings and princes and of Elizabethan notables. 

W. Harrison Ainsworth’s account (The Tower of London, 1840) 
of dungeons below river level is not true. The “dungeons” in 
the basement of the White Tower are more than 10 ft. (3 m.) 
above high water mark. In this basement is the small cell known 
as the “Little Ease.” Prisoners were, however, also kept in many 
other towers. Notable prisoners include Ranulf Flambard, the 
unpopular minister of William II; Gruffydd (d. 1244), son of 
Llewelyn ap Iorwerth of Wales, who broke his neck while attempt- 
ing to escape; David II, king of Scots; and the poet Charles, duc 
d'Orléans, captured at Agincourt in 1415, The future queen Eliza- 
beth I spent a short time there under her sister Mary I; so did 
Elizabeth’s favourite, Robert Dudley, afterward earl of Leicester. 
James I kept his cousin Arabella Stuart there from 1611 until her 
death in 1615 and imprisoned Sir Walter Ralegh in the Tower 
for 13 years. Later prisoners included Titus Oates and Arthur 
Thistlewood and his fellow conspirators of 1820. The last notable 
prisoner was Rudolf Hess, who spent a few days there in 1941. 

Many famous prisoners were either murdered or executed in 
the Tower. One victim, not even a prisoner, was Simon of Sud- 
bury, archbishop of Canterbury, dragged out of St. John’s Chapel 
and beheaded by Wat Tyler’s men in 1381. King Henry VI was 
murdered there on May 21, 1471. Another death (Feb. 18, 1478) 
of this period was that of the attainted George, duke of Clarence; 
soon afterward a rumour circulated that he had been drowned in a 
butt of malmsey wine. The two young nephews of Richard III, 
Edward V and Richard, duke of York, disappeared and were 
almost certainly murdered, probably in August 1483. Sir Simon 
Burley, supporter of Richard IT, was executed in 1388. The great 

majority of famous executions, however, either outside on Tower 
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Hill or inside on Tower Green, took place during the Tudor pe- 
riod: two of Henry VIII’s wives, Anne Boleyn (1536) and 
Catherine Howard (1542); the two martyrs John Fisher and Sir 
Thomas More (1535); Lady Jane Grey (1554); Thomas Howard, 
4th duke of Norfolk (1572). In the 17th century, James, duke 
of Monmouth, was executed (1685). After the Jacobite rising 
of 1745, three Jacobite lords suffered (1746-47), one of whom, 
Simon Fraser, Lord Lovat, was the last to be executed with the 
ax. The bodies of persons executed in the Tower were buried un- 
der the floor of the Chapel of St. Peter ad Vincula (early 16th 
century), the second chapel within the walls. 

The Tower was a royal residence until the reign of James I. 
It has also served many other purposes. In its time it has housed 
the mint, the ordnance store, the public records, and the royal 
menagerie. Most of these functions have been dispersed—the 
mint to the present buildings not far away, the public records to 
Chancery Lane, the royal observatory to Greenwich and then to 
Herstmonceaux in Sussex, the menagerie, which used to be housed 
in the now-demolished Lion Tower by the land entrance, to 
Regent’s Park (1834). The royal ordnance still keeps an office in 
the Tower, though the workshops have moved to Woolwich and 
Enfield. A military garrison still occupies the barracks within the 
Tower. The whole Tower is a “liberty;” i.e., it is outside the ju- 
risdictions of the lord mayor and bishop of London. It is held for 
the queen by a constable, who is now always a field marshal. His 
deputy is the lieutenant, and there is a resident governor or 
“major,” who lives in the 16th-century Queen’s House on Tower 
Green. He is in charge of the yeomen warders, or “beefeaters” 
as they are popularly called, who still wear a picturesque uniform 
of Tudor origin and are all retired warrant officers. One yeoman 
warder has the duty of caring for the six ravens with clipped wings 
which are kept at the Tower. The Tower buildings and the 
Armouries are administered by the Ancient Monuments Branch of 
the Ministry of Works. 

BreriocrarHy.—J. Bayley, The History and Antiquities of the 
Tower of London, 2 vol. (1821-25); J. Britton and E, W. Brayley, 
Memoirs of the Tower of London (1830); Lord Ronald Sutherland 
Gower, The Tower of London, 2 vol. (1901-02); W. G. Bell, The 
Tower of London (1921); Ministry of Works, Official Guide to the 
Tower of London (frequently reprinted); The Royal Commission 
on Historical Monuments (East London) (1930). (J. G. MN.; X.) 

TOWHEE, the name given several North American birds of 
the finch family from their loud, clear but scarcely musical song. 
The rufous-sided towhee (Pipilo erythrophthalmus)—formerly 
called the eastern towhee or red-eyed towhee—has the greatest 
range, with subspecies found from southern Canada to southern 
Guatemala; the northernmost birds migrate southward to winter. 
Slightly smaller than the robin, the rufous-sided towhee has a 
black head and breast, chestnut sides, and white belly in the male; 
the female is brown above. The eyes are red and the tail shows 
outer tips of white during flight and when the tail is fanned as the 
bird rummages noisily among woodland litter. The nest, made of 
leaves and litter, rests on the ground or in a low bush; it may 
contain three to six white eggs speckled with brown. 

The brown towhee (P. fuscus), a dull gray-brown bird, and 
Abert’s towhee (P. aberti), somewhat browner, are southwestern 
birds that frequent open brush country and canyons. The green- 
tailed towhee (Chlorura chlorura), occurring from the Great 
Plains westward, is gray-olive, with a red-brown cap, white throat, 
and gray breast. 

TOWN AND CITY PLANNING: see Crry PLANNING. 

TOWNES, CHARLES HARD (1915- ), U.S. physi- 
cist awarded the 1964 Nobel Prize for Physics, jointly with Alek- 
sandr M. Prokhorov and Nikolay G. Basov (qq.v.), for investiga- 
tions in quantum electronics, and in particular for invention of the 
maser. Masers have been used as stable radiofrequency genera- 
tors, or atomic clocks, and as sensitive amplifiers of faint radio 
waves for radar, communications, and astronomy. Subsequently 
the principle was extended to infrared and visible light to make 
an optical maser, or laser. Born on July 28, 1915, in Greenville, 
S.C., Townes graduated from Furman University in Greenville 
in 1935, received a master’s degree from Duke University in 
1937, and a Ph.D. (physics) from California Institute of Tech- 
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nology in 1939, From 1939 to 1948, he was on the technical staff 
of Bell Telephone Laboratories; after several years of war re- 
search, he began work in microwave physics that continued after 
he joined the Columbia University faculty (1948-61). On leave 
of absence (1959-61), he served as vice president and director 
of research of the Institute for Defense Analyses, Washington, 
D.C. In 1961 he was appointed provost and professor of physics 
at Massachusetts Institute of Technology. See also Laser; 
Maser. 

See S. Thomas, Men of Space (1962). (A. K, T. S.; A. L. Sc.) 

TOWNSEND, a family of American cabinetmakers: see Gop- 
DARD,AND TOWNSEND. 

TOWNSEND, SIR JOHN SEALY EDWARD (1868- 
1957), Irish physicist who studied the ionization of gases, was 
born on June 7, 1868, at Galway. He was educated at Corrig 
School and Trinity College, Dublin, and in 1895 he entered Trinity 
College, Cambridge, where he became one of J. J. Thomson’s re- 
search students. In 1898 he was Clerk Maxwell scholar and in 
1899 he was elected a fellow of Trinity College, Cambridge. 
There he made the first direct determination of the elementary 
ionic charge. He made early studies of the part played by elec- 
trons and positive ions in the initiation and continuation of electric 
discharges in gases at low pressure. In 1900 Townsend was elected 
to the newly founded Wykeham chair of experimental physics at 
Oxford, where he continued his studies on the ionization of gases 
until his retirement in 1941. He was elected fellow of the Royal 
Society in 1903 and received many honours, being knighted in 
1941. He died on Feb. 16, 1957, at Oxford. 

Townsend’s publications include Electricity in Gases (1915), 
Motion of Electrons in Gases (1925), Electricity and Radio Trans- 
mission (1943), Electrons in Gases (1947), and Electromagnetic 
Waves (1951). (D. McK.) 

See Biographical Memoirs of Fellows of the Royal Society (1957). 

TOWNSHEND, CHARLES (1725-1767), British chancel- 
lor of the exchequer whose measures for the taxation of the Ameri- 
can colonies were partly responsible for the American Revolution. 
He was born on Aug. 27, 1725, the second son of Charles, 3rd 
Viscount Townshend. Called to the bar in 1747, he was also edu- 
cated at Cambridge and at Leyden. In 1747 he was elected to 
Parliament. As a member of the Board of Trade (1749-54) he 
first indicated his interest, which was to become a consistent 
policy, in remodeling the government of the American colonies 
so as to increase British powers of taxation and control. From 
1754 to 1755 he served on the Board of Admiralty. From 1756 
to 1761 he held a court sinecure, being treasurer of the chamber, 
and he acted under the earl of Bute as secretary-at-war (March 
1761-December 1762) and as first commissioner of trade (March- 
April 1763). In the dying days of George Grenville’s cabinet, 
and throughout the marquess of Rockingham’s administration, he 
was paymaster-general (May 1765—July 1766), refusing to iden- 
tify himself more closely with the government as chancellor of 
the exchequer. He accepted the latter position from the earl of 
Chatham in July 1766 and in October was admitted to the ef- 
fective cabinet. 

Townshend’s systematic opposing of Chatham’s scheme to in- 
tervene in the affairs of the East India Company in favour of 
Plans of his own, and the defeat in February 1767 of his proposal 
to continue the land tax at 4s, in the £ and its reduction to 3s., 
caused Chatham to consider removing him. But before this could 
be accomplished Chatham’s mind became impaired, and Town- 
shend, the most determined and influential of his colleagues, 
swayed the ministry as he liked, pledging himself to find a revenue 
in North America to provide a civil list for the colonial gover- 
nors. He delivered in the House of Commons many speeches 
unrivaled in parliamentary history for wit and recklessness, and 
one of them, on May 8, 1767, still lives in history as the “cham- 
pagne speech.” His last official act was to pass through Parlia- 
ment (July 1767) resolutions, which even his cabinet colleagues 
eoerateds for taxing several articles, such as glass, paper, and 
ie on their importation into the American colonies. He estimated 
hee they would produce the insignificant sum of £40,000 for the 

ritish treasury, and shrewder observers correctly prophesied 
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that they would lead to the loss of the American colonies. He 
died suddenly on Sept. 4, 1767. 
See Sir Lewis Namier and J. Brooke, Charles Townshend (1964). 
(L R. C.) 

TOWNSHEND, CHARLES TOWNSHEND, 2np Vis- 
counT (1675-1738), English statesman and agricultural special- 
ist, nicknamed “Turnip Townshend,” was secretary of state from 
1714 to 1716 and from 1721 to 1730, when he directed Great 
Britain’s foreign policy. He was born on April 18, 1675, the son 
of Horatio, 1st Viscount, of Raynham, Norfolk. With his neigh- 
bour Robert Walpole (later earl of Orford; g.v.) he was educated 
at Eton and at King’s College, Cambridge. Succeeding to the 
title in 1687, Townshend was a ward of Walpole’s father, and his 
second marriage, in 1713, was to Walpole’s sister Dorothy (d. 
1726). When Walpole entered politics in 1701, Townshend acted 
with him and together they supported the Whig junto. In 1709 
Townshend began a diplomatic career as plenipotentiary to En- 
gland’s ally Holland, negotiating with France the abortive Barrier 
Treaty (g.v.). He also ingratiated himself successfully with the 
Hanoverian court, and in 1714 George I appointed him northern 
secretary. 

It was, however, the southern secretary James Stanhope rather 
than Townshend who shaped a new foreign policy of alliance with 
France. The king and Stanhope became convinced that Town- 
shend was delaying the conclusion of the Anglo-French treaty and 
conspiring with the prince of Wales (later George II). In Decem- 
ber 1716 Townshend was dismissed and he and Walpole, who re- 
signed from the ministry in sympathy, were soon leading a Whig 
secession which seriously weakened the government. 

Returning to power with the dissident Whigs in 1720, he became 
president of the council, and on the death of Stanhope (1721) 
northern secretary. The death of the earl of Sunderland (1722) 
and the dismissal of John Carteret, Earl Granville, in 1724 left 
him the leading figure in the ministry. His great diplomatic 
achievement was to counter the Vienna Alliance (1725) of Austria 
and Spain, with the League of Hanover (1725) between England, 
France, and Prussia, and in 1729, by the Treaty of Seville, to 
secure the alliance of Spain to England and France. Friction, 
however, had grown between Townshend and Walpole, particularly 
as cheap government, to Walpole a parliamentary necessity, con- 
sorted ill with Townshend’s lavish subsidy treaties, Defeated 
over the aggressive policy he wished to pursue against the em- 
peror Charles VI in Germany, Townshend resigned in 1730. 

He then devoted himself to improving his estates at Raynham. 
His name has been closely associated with the development of the 
Norfolk four-course rotation of turnips, but this form of agri- 
culture was well known and commonly practised long before his 
time. Townshend died at Raynham on June 21, 1738. 

(W. R. Wo.) 

TOWNSHIP. The civil township is a governmental subdivi- 
sion of the county found in portions of the United States, prin- 
cipally in the northeast and north central regions. It is to be 
distinguished from the so-called congressional or survey township 
of six miles square, which is not governmentally organized but 
has influenced the size and configuration of the civil subdivision. 
Most civil townships have an area of approximately 36 sq.mi., 
and many have boundaries which coincide with those of congres- 
sional townships. (See Lanp Description.) As of 1962, the 
U.S. census bureau reported 17,144 civil townships existed in 21 
states. In some of these states all counties were divided into 
townships while in others, townships were found in some counties 
only. 

In some states a township meeting, patterned after the New 
England town meeting, levies township taxes, makes appropria- 
tions, enacts bylaws and serves in general as the policy-determining 
organ of the township. A township board, constituted on an elec- 
tive or ex officio basis, ordinarily appoints certain township officers 
and performs other administrative duties. In addition, the board 
customarily acts as the township’s policy-determining agency 
where there is no township meeting. A principal administrative 
officer, usually known as supervisor or trustee, is found in some 
states. Other township offices—elective, appointive or ex officio— 
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commonly include those of clerk, treasurer, assessor, road com- 
missioner and supervisor of public assistance. Justices of the 
peace and constables, though state rather than local officers in 
legal contemplation, are commonly elected from the townships. 

Township functions vary widely, but the major services most 
commonly performed are maintenance of local roads and adminis- 
tration of public assistance. Property assessment is a township 
function in some instances; and in a few states the township serves 
as an area for school administration. 

As a unit of local government the U.S. township was in the sec- 
ond half of the 20th century steadily declining in importance. 
Township meetings were poorly attended and township functions 
were being transferred to the county. In some areas where once 
maintained, township government had been eliminated. 

See Clyde F. Snider, Local Government in Rural oe ee 

TOWNSVILLE, a city and port of Queensland, Australia, 
on Cleveland Bay in the northeastern part of the state, is 832 mi. 
(1,339 km.) N of Brisbane. Pop. (1961) 51,143; (1965 est.) 
59,000. It is built upon the banks and at the mouths of Ross 
River and Ross Creek and is dominated by Castle Hill, a great 
rock mass 937 ft. (286 m.) high. Townsville provides an outlet 
for a large region of varied economic potentialities, and the port, 
one of the finest in Queensland, is the headquarters of the Great 
Northern Railway and terminus for the railway to North West 
Queensland and Mount Isa. The harbour is formed by two 
breakwaters enclosing 140 ac. (57 ha.), in which ten ships of 
15,000-20,000 tons can berth alongside the wharves. Behind 
Townsville lies an immense area of grazing land for both cattle 
and sheep. Meat and meat products are among the chief exports 
of the city. Others include raw sugar, zinc concentrates, silver- 
lead, copper (blister and refined), lead dross, cattle (live), hides, 
molasses, and wool. The major industries include meat processing 
(frozen and chilled beef, meat canning, and preserving), copper 
refining, cement, paints, industrial gases, and timber milling. 

Townsville was founded by Robert Towns, an English seafarer, 
in 1864, and declared a municipality in 1866. The University 
College of Townsville was established in 1961. (C. B. C.) 

TOWTON, BATTLE OF, fought on March 29, 1461, near 
the Yorkshire village of that name which is 24 mi. (4 km.) S of 
Tadcaster and 10 mi. (16 km.) SW of York. It was remarkable 
among the battles of the Wars of the Roses for three reasons. 
First, the numbers engaged were unusually large; the best esti- 
mates are 40,000 for Lancaster and 36,000 for York. Second, the 
fight was prolonged and ferocious, while the casualties were im- 
mense; probably 28,000 killed. Finally it represented a supreme 
military effort by both sides and, as a Yorkist victory, it was de- 
cisive in securing the English kingdom for Edward IV. After 
failing to follow up their victory at St. Albans (Feb. 17, 1461) by 
seizing London, the Lancastrians had been forced slowly north- 
ward by converging Yorkist columns under the earl of Warwick, 
Baron Fauconberg, and the newly proclaimed Edward IV. Henry 
VI and his queen, now at York, met this growing threat by a Lan- 
castrian concentration around Towton under the duke of Somerset, 
the duke of Northumberland, and Lord Dacres. Early on March 
28, covering troops clashed at Ferrybridge on the river Aire, 2 mi. 
N of Pontefract. Edward forded the river 4 mi. upstream at 
Castleford. The Lancastrians thereupon withdrew to their main 
body drawn up athwart a ridge between Towton and Saxton. The 
Yorkists closed up to the enemy on a neighbouring ridge during 
the day, but their movement was not completed for the duke 
of Norfolk’s division was still at Ferrybridge, and both armies biv- 
ouacked in the open with snow in prospect. Next day, March 29, 
Palm Sunday, the fight was joined. It appears that the front was 
short and, after preliminary shooting, footmen fought savagely 
at close quarters. They were hampered by piles of dead and 
wounded, and were continually reinforced. Hindered by heavy 
snow, the battle raged all day with the Lancastrians holding a 
slight advantage. Then Norfolk’s Yorkists arrived. They slowly 
turned the enemy’s left flank, and suddenly Lancastrian morale 
broke. The flight was checked beyond Towton, where the old 
road to Tadcaster crosses the Aire, by the great congestion of 
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fugitives, who were slaughtered indiscriminately by the pursuing 
Yorkists. An attempted stand at Tadcaster was overwhelmed, and 
by nightfall the Lancastrian army had ceased to exist. 

See A. H. Burne, The Battlefields of England, 2nd ed. ee 

(Gy. T.) 

TOWY, a river of southwest Wales, approximately 65 mi. (105 
km.) long, rises at 1,450 ft. (442 m.) in a col between Crug Gynon 
and Crug-yr-Wyn in the Esgair Garthen range of mid-Wales. It 
enters Carmarthen Bay in a wide estuary below the town of 
Carmarthen. The upper reaches of the river, from its source to 
the town of Trawsnant, are deeply incised into the plateau surface 
of mid-Wales and form the boundary between Cardiganshire and 
Breconshire, Between Trawsnant and the confluence with the 
Doethi the river is the boundary between Cardiganshire and 
Carmarthenshire. To the south the valley sides remain steep, 
At Llandovery the trend of the river changes abruptly from 
northsouth to northeast to southwest as it follows a line of weak- 
ness in the geological structure. It is possible that this also rep- 
resents a river capture, with the lower Towy diverting the waters 
of the former Usk drainage. Below Llandovery the valley re- 
mains wide with steep sides as far as Llanwrda, but beyond this 
point the Dulais enters and the Towy starts its meander section, 
The tidal part of the river extends to a point three miles (5 km.) 
above the town of Carmarthen where the main estuary section 
begins. At Carmarthen the course turns sharply south, due pos- 
sibly to diversion by ice during the Glacial period. The estuary 
widens toward the sea between sandy beaches at Llanstephan and 
Ferryside which provide the basis for a tourist and resort trade, 
The Towy is also a fine salmon and trout river. (E. M. Dr.) 

TOXICOLOGY deals with poisons, their chemistry, effects, 
antidotes, and tests for detection. See Porson; MEDICAL JURIS- 
PRUDENCE. 

TOXIN, a complex organic substance, protein in nature, that 
is produced by living organisms and is poisonous for other living 
organisms. It is to be differentiated from the simple chemical 
poisons such as arsenic and the cyanides and from the poisonous 
alkaloids such as strychnine (see Porson; ALKALoIDs). The phy- 
totoxins are produced by higher plants (see Poisonous PLANTS); 
the zootoxins are produced by various animal species, as certain 
snakes, scorpions, and spiders (see Venom); and the bacterial 
toxins are the exotoxins such as those produced by the agents of 
diphtheria, tetanus, and botulism, and the endotoxins such as those 
liberated upon the death of the bacteria of cholera, typhoid, and 
undulant fever. 

Toxins are separated roughly into two groups on the basis of 
their action: the hemotoxins, which lyse the red blood cells, and 
the neurotoxins, which poison nerve tissue to produce paralysis. 
The naturally occurring toxins are often mixtures of these two 
kinds, with one or the other predominating to give symptoms 
characteristic of the disease produced by them. The toxicity of 
the bacterial toxins is destroyed by treatment with formaldehyde 
to give formol toxoid, which may be used to produce a high degree 
of immunity to diseases caused by the toxigenic bacteria. The 
venoms are not successfully detoxified by such treatment, but can 
be used to immunize horses to produce serum antibodies (anti- 
venins) that can be passively transferred by injection to mat 
or animals to alleviate symptoms of snakebite. See also Foo? 
POISONING, BACTERIOLOGICAL; ANTITOXIN; IMMUNITY AND Ix- 
MUNIZATION; SERUM THERAPY; and references under “Toxin” in 
the Index. (W. Bu.; X). 

TOY, a plaything, often an instrument used in a game, Pil 
marily for children but also for adults. Toys, playthings, 4” 
games survive from the most remote periods in the past and from 
a great variety of cultures.. They vary from the simplest to the 
most complex, from the natural stick selected and imagined into 
a “hobbyhorse” by a child to the sophisticated and complex mê- 
chanical automata that entertained both young and old in the roya 
courts of 18th-century Europe. The potential range is unlimited 
Museums in many countries exhibit antique objects whose orig! 
nal purpose may be controversial, but which children may well 
have used or adopted for playthings. A pre-Columbian clay ani 
mal on wheels, from an early Mexican culture where no recor 
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of the wheel has otherwise been discovered, may have been a toy. 
One of the most ancient toys is the ball. (See further Batt.) 

Play with toys follows two main directions, imitative and in- 
structive. The earliest types of play probably developed from the 
instinct for self-preservation. Instinctive animal play is practice 
for survival: the kitten’s ball of yarn is tomorrow’s mouse. In 
many human cultures, one of the first things taught to the young 
was the use of weapons. The natural club or stick was the proto- 
type of drumsticks, golf clubs, hockey sticks, billiard cues, and 
many other instruments of play. Most physical-action games and 
sports derived from competition and warfare, the instruments of 
which were weapons. Toy soldiers and weapons dating from the 
middle ages are extant; the types probably originated very early 
in human history. The latest developments in warfare are rep- 
resented among contemporary toys. 

Another basic toy is the human or animal doll. Each epoch 
and culture has provided its girl children with miniatures of the 
artifacts used in daily living, including dollhouses and shelters. 
Many of the static toys are of this type: treasures to be admired 
and cherished rather than used. (See further Dott.) 

Moving toys include a wider and more dramatic variety. It is 
probable that many experiments with basic physical principles 
were first realized in the form of toys as in Hellenistic and Islamic 
automata which are known through literary description. Ex- 
plosive weapons and rockets developed from the early use of gun- 
powder for fireworks by the Chinese. Balance and counterbalance, 
the wheel, the swing, the pendulum, flight, centrifugal force, mag- 
netism, the spring, and a multitude of other devices appear in a 
great assortment of toys. 

Many skills develop from cumulative childhood experiences re- 
ceived from the manipulation of toys—marbles and other toys re- 
quiring apt hands and bodies. Mental agility, beginning with 
childhood, is challenged by games of position such as checkers and 
chess and puzzles of spatial relationships. 

The element of chance has also played an important part in 
games. Roman children and adults threw knucklebones, the pre- 
cursors of dice (g.v.). Dice, in turn, are the essential tools for 
snakes and ladders and a host of other games, Other forms of toys 
probably derive from magical artifacts and fetishes that played a 
prominent part in primitive religions. In the Mexican Festival of 
the Day of the Dead, elaborate and beautiful objects of sugar are 
made in the shapes of skulls, tombs, and angels; they are essen- 
tially religious symbols, but in the hands of children they become 
toys which are played with and finally eaten. Christmas tree dec- 
orations, peephole Easter eggs, the Neapolitan presepio (créche) 
with its wealth of elaborate figures, are other examples of toys 
of religious origin. A modern relic of primitive culture, the 
Hopi’ Indian katcina dolls, while essentially instructive sacred 
objects, inevitably are played with by children. Under the pres- 
Sure of industrialization, folk culture and tradition are rapidly 
disappearing, In many countries, such as India, China, Japan, 
Mexico, Portugal, and Peru, however, an extraordinary wealth 
and variety of folk toys are still to be found. 

Toys and play necessarily follow the slow or rapid changes of 
mores and customs. Besides representing physical environment, 
they express many dreams which remain in the child or adult im- 
agination. Thus, a comprehensive collection of toys might better 
express the history of man’s aspirations and dreams than the real 
objects of utilitarian culture they occasionally represent. 

See also CHILDREN’S GAMES AND SPORTS. (A. H. Gr.) 

TOY. a Japanese prefecture and city in central Honshu 
On the Sea of Japan. The prefecture (Toyama-ken) was formed 
from the province of Etchu after the restoration of 1868. Area 
1,642 sqmi, (4,252 sq.km.). Pop. (1960) 1,032,614. Its coastal 
plain is an important surplus rice area and its mountainous interior 
1S à source of hydroelectric power and minerals. The former is 
the basis for the chemical, textile (man-made fibres, cotton and 
Wool), machinery, wood pulp and paper, and steel industries. 

Toyama (pop. [1960] 207,266), the capital of Toyama-ken, is 
an old castle town located at the mouth of Jinzū River, which since 
the 17th century has been the chief centre for the production of 
Patent medicines and drugs in Japan. The city is also an impor- 
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tant chemical and textile centre, producing cotton, rayon, and syn- 
thetic textiles. (C. A. MR.) 

TOYNBEE, ARNOLD (1852-1883), English social re- 
former and economist, whose interest in the poor and desire to 
be personally acquainted with them led to his close association 
with the district of Whitechapel in London, commemorated after 
his death by Toynbee Hall (g.v.), the first of many institutions 
for social betterment. The son of the surgeon Joseph Toynbee 
(1815-66), he was born in London on Aug. 23, 1852. He was a 
practical social reformer, taking part in public service activities 
and lecturing in the large industrial centres. He died on March 
9, 1883. 

Toynbee had a striking influence on his contemporaries, not 
merely through his intellectual powers but also by his strength of 
character, love of truth, and zeal for the public good. He was 
the author of some fragmentary but influential pieces, published 
in 1884 under the title of The Industrial Revolution. See further 
SOCIAL SETTLEMENTS. (D. F. Dp.) 

TOYNBEE, ARNOLD JOSEPH (1889- _), English his- 
torian whose Study of History attempts a comprehensive survey 
and analysis of civilizations, was born in London on April 14, 1889. 
He was educated at Winchester and at Balliol College, Oxford, of 
which he was fellow and tutor in ancient history (1912-15). From 
1919 to 1924 he was Koraes professor of Byzantine and modern 
Greek language, literature, and history at London University, and 
from 1925 until retirement in 1955, research professor of inter- 
national history there, and director of studies at the Royal Insti- 
tute of International Affairs. During World Wars I and II he 
was engaged in work for the government, and he was a member 
of the British delegation to the Paris peace conferences in 1919 
and 1945. 

Toynbee began his Study of History (ten volumes, 1934-54; 
abridgement of vol. i-vi, 1946; vol. vii-x, 1957) in 1922, inspired 
by seeing Bulgarian peasants wearing fox-skin caps like those de- 
scribed by Herodotus as the headgear of Xerxes’ troops. This in- 
cident reveals the characteristics that give his work its special 
quality—his sense of the vast continuity of history and his eye 
for its pattern, his immense erudition, and his acute observation. 
Despite specialist criticism of detail, and complaints that his con- 
clusions are those of a Christian moralist rather than a historian, 
his work is regarded as a valuable contribution to the history of 
civilization. The thesis of the work is that civilizations, of which 
he distinguishes 21, grow by responding successfully to challenges 
under the leadership of creative minorities, and decline when the 
leaders fail to react creatively. Unlike Spengler in his The De- 
cline of the West, Toynbee does not regard the death of a civiliza- 
tion as inevitable, for it may or may not continue to respond to 
successive challenges. Unlike Karl Marx, he sees history as shaped 
by spiritual, not economic, forces. 

His other works include the anthologies Greek Historical 
Thought and Greek Civilisation and Character (both 1924), 
Civilization on Trial (1948), An Historian's Approach to Religion 
(1956), East to West: a Journey Round the World (1958), and 
Hellenism: the History of a Civilization (1959). 

See also CIVILIZATION AND CULTURE: Concepts of Civilization 
and Culture. 

TOYNBEE HALL, pioneer university settlement and major 
social service centre in East London, was founded in 1884 by 
Canon S. A. Barnett (g.v.), then vicar of St. Jude’s Church, White- 
chapel, and named after Arnold Toynbee (q.v.; 1852-83). During 
his early years at St. Jude’s, Barnett had brought members of 
Oxford and Cambridge universities to Whitechapel for holidays 
and to learn about social conditions; and his subsequent plan to 
found a house of residence for graduates wishing to live in an in- 
dustrial area and to contribute to its life was warmly supported. 
With money collected mainly at Oxford he purchased and recon- 
structed premises next to St. Jude’s; and with his settlers began 
the work of participation in local life; leadership; development of 
adult education; collection of social data; and the improvement 
of social and industrial conditions. Barnett aimed to relate edu- 
cated youth with the workers, so that both might realize ideals of 
neighbourliness and citizenship. At this period, Toynbee Hall was 
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associated with the publication of Charles Booth’s Life and Labour 
of the People in London (1903) and of William (later Lord) 
Beveridge’s Unemployment: a Problem of Industry (1909). It 
also helped the Children’s Country Holidays Fund, the Stepney 
Public Libraries, the Whitechapel Art Gallery, and the Workers’ 
Educational Association. Residents included C. R. (later Lord) 
Attlee, and R. H. Tawney. 

After World War I, Toynbee Hall’s educational work ex- 
panded; the Toynbee Theatre was built; and there were founded 
the John Benn Hostel for homeless boys, the Workers’ Travel 
Association, the American Seminar (attended annually by minis- 
ters of religion, educators, and social workers), and the Council of 
Citizens of East London (primarily for the fostering of interracial 
harmony). During World War II, Toynbee Hall organized meals 
and entertainment in air raid shelters; helped to evacuate the 
elderly and the very young; administered the Anglo-American Re- 
lief Fund for Mothers and Children; and founded the Toynbee 
Hall and Glyndebourne Children’s Theatre. 

After 1945 Toynbee Hall continued to bring educated people 
to live in London’s East End. It provided a citizens’ advice bu- 
reau, a free legal advice centre, invalid children’s aid, help for 
alcoholics, and an old people’s welfare service. It undertook the 
teaching of adult immigrants, and became the headquarters of the 
Campaign Against Racial Discrimination (CARD), of the Com- 
munity Service Volunteers, and of the East London Society of 
Arts, 

See also SOCIAL SETTLEMENTS. 

TOYOHASHI, formerly called Yoshida, is a textile centre 
in Aichi prefecture, Honshu, Japan, on Atsumi Bay. Pop. (1960) 
215,515. This castle town was the scene of much fighting in the 
16th century and changed hands often during the Tokugawa period. 
After the restoration it became one of the largest silk manufac- 
turing centres of Japan. With the decline in silk consumption 
after World War II, the main production shifted from silk to cot- 
ton and synthetic textiles. (C. A. Mr.) 

TOYOTOMI HIDEYOSHI (1536-1598), one of the gen- 
erals who brought about the reunification of Japan in the 16th 
century. Although of humble birth, he rose to become one of the 
most powerful barons in the service of the famous Japanese war- 
rior Oda Nobunaga. After Nobunaga’s death in 1582, Hideyoshi 
utilized his military power to defeat rival barons. 

At first he patronized the European missionaries and traders 
whose imports of firearms had helped make his victories possible, 
but in 1587 he turned against the Jesuits and ordered them to 
leave, although the orders were not immediately enforced. Mea- 
sures designed to restore the stratification of feudal society fol- 
lowed. Commoners were deprived of their weapons, land surveys 
for tax purposes were conducted in all realms, and peasants were 
forbidden to leave their villages. 

In 1592 Hideyoshi’s ambitions turned toward the mainland. An 
expedition sent to Korea reached the Yalu River, but withdrew 
after Korean ships threatened its supply lines. A second expedi- 
tion to Korea followed in 1597, but Hideyoshi died before it was 
withdrawn. Hideyoshi was never appointed shogun, but he ac- 
cepted the title of kampaku and the family name Toyotomi from 
the imperial court. (M. B. J.) 

TRABZON (Tresizonp; Greek Trapezus), a city and il of 
Turkey. The city, with a population of 53,039 in 1960, lies on 
the Black Sea coast near its southeastern angle 110 mi. (177 km:) 
NW of Erzurum. The il (area 1,809 sq.mi. [4,685 sq.km.]) had a 
population of 532,999 in 1960. The Pontic Mountains, rising 
above 11,000 ft. (3,350 m.) in the east, insulate Trabzon and the 
coastal towns from central Anatolia. Trabzon is the terminus of 
the most practicable route over the mountains. From the city the 

caravan road climbs through rhododendron forests to the Zigana 
Geçidi (Pass) 40 mi. (64 km.) to the south and turns southeast 
to Bayburt, Erzurum, and Tabriz (in Iran). For centuries this 
road was one of the leading overland routes between Europe and 
Central Asia, and Trabzon prospered particularly during four pe- 
riods: from the 4th century B.C. to the 3rd century A.D., when it 
was a focus of Greco-Roman contact with the East; from 716 until 
the early 11th century, when it was a Byzantine-controlled entry 
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port for Arab trade; from 1258 (when Baghdad fell to the Mon- 
gols) to the early 15th century, when Italian merchants were at- 
tracted to Persian markets through the Empire of Trebizond; and 
in the 19th century, when Russian tariffs in the Caucasus became 
prohibitive and Trabzon was recognized as a key to the land route 
to British India. 

The city is attractively set in a wide bay where the mountains 
come close to the water. Its centre is a triangle of tableland 
pointing toward Boz Tepe (Mt. Mithrion). Deep ravines run to 
the sea on either side of the triangle, and at its base are the ves- 
tiges of the Roman emperor Hadrian’s harbour. Above the two 
valleys, which are spanned by bridges, Byzantine walls climb to 
the southern apex of the triangle, where the ravines meet. There 
the emperors of Trebizond built their golden palace. Curtain walls 
divide it from the upper and lower cities. The eastern suburb is 
the commercial part of the city; ancient streets run from the east- 
ern gates through the bazaar to the Meidan (a square in which 
caravans assembled) to the old Genoese castle of Leontocastron 
and the trading port of Daphnus. This exposed harbour was im- 
proved through a British grant in 1963. Trabzon is served. by 
passenger steamers to Istanbul and by air to Ankara; there is no 
railway. 

Early History.—Trapezus, one of the most easterly of ancient 
Greek settlements, was probably founded by colonists from Sinope 
in the 7th century B.C. (see Pontus). Near the site the Argonauts 
traditionally encountered the Amazons, and Xenophon’s Ten 
Thousand, who saw the sea there after their long march, were 
devastated by the “mad” honey of Trapezus. The city sided with 
the Roman republic against Mithradates and prospered under the 
Roman Empire until a fearful Gothic invasion in Valerian’s reign 
(257). The see of Trapezus was supposedly founded by St. An- 
drew, the apostle, and Eugenius, its patron saint, was martyred 
under Diocletian. Lying on a critical frontier of the Byzantine 
Empire, the city became an important centre in Justinian I’s east- 
ern campaigns. It was named capital of the new theme (i.e., mili- 
tary province) of Chaldia in the 9th century. 

The later independence of the city was foreshadowed in the 
events which followed the Battle of Manzikert in 1071, when the 
Seljuks breached the Byzantine Empire and overran most of east- 
ern and central Anatolia. Apart from a brief occupation, the in- 
vaders bypassed the Pontic coast, leaving the city a precarious out- 
post of the empire. In this situation the Gabrades, a local family, 
demonstrated that the theme of Chaldia and the coastal towns 
could be defended behind the Pontic Alps and that an economy 
could be maintained without reference to Constantinople. 

The Empire of Trebizond.—In April 1204 two grandsons of 
Andronicus I Comnenus revolted against the reigning Angelus dy- 
nasty and, in the confusion which followed the fall of Constanti- 
nople to the crusaders a few weeks later, conquered most of the 
northern coast of Anatolia with Georgian help. But the Comnem 
of Trebizond (the Anglicized name of the city) were defeated by 
the Lascarids of Nicaea and their superior claim to the Byzantine 
throne was denied when Michael VIII Palaeologus recaptured 
Constantinople in 1261 (see BYZANTINE EMPIRE; CoMNENUS): 
In 1282 Michael induced the Grand Comnenus John II to concede 
his Byzantine titles, and henceforth the ruler of Trebizond was 
called “emperor and autocrat of all the East, Iberia [i.e., Georgia, 
which Trebizond never conquered], the Perateia [i.e., southern 
Crimea, which Trebizond held briefly in the 13th century], the 
Grand Comnenus.” The Grand Comneni, so celebrated in medie- 
val romance, ruled their empire until 1461. Their territory hardly 
changed from the late 13th century—a long coastal strip betwee? 
the mountains and sea, with old Greek trading colonies, including 
the walled towns of Cerasus (Giresun), Tripolis (Tirebolu), an 
Rhizaion (Rize). The culture of the empire was that of the 
Greeks of the coast and of the Matzouka Valley, which the carar 
van route follows south. But its population consisted largely 0 
peoples of Georgian origin to the east, Turkomans to the south, 
and, later, Ottomans to the west. The empire proper was ringe 
by client rulers, emirs, tribal chieftains, and Greek feudatories: 
The Grand Comneni reconciled and used the varied elements of 
their population without sacrificing the Byzantine outlook of thelr 
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state. Only in 1330-49 did tension between the peoples of the 
coast and the interior develop into civil war. 

For short periods the empire was subject to neighbouring domi- 
nation—Seljuk in the 13th century, Byzantine in the 14th, and 
Mongol in the late 13th and early 15th centuries. But the Mongol 
invasions, which twice bypassed Trebizond, saved it from its Turk- 
ish enemies. 

The Grand Comneni reigned longer than any other Byzantine 
family; though there were many rebellions, no attempt was made 
to supplant. the dynasty. Their alliances with local and distant 
rulers were shrewd: 15 princesses were married abroad between 
1352 and 1458. The prestige of the dynasty was promoted 
through the cult of St. Eugenius and by the glorification of its 
(sometimes legendary) achievements. In their court ceremonies 
and in their patronage of literature, astronomy, and the arts, the 
Grand Comneni rivaled their cousins at Mistra (the brilliant capi- 
tal of the despotate of the Morea) and Constantinople and shared 
in the final Byzantine renaissance. They founded the monastery 
of Dionysiou on Mt. Athos and endowed the three great monas- 
teries of the Pontus: Bazelon, Peristera, and Soumela. 

The language and customs of Trebizond were conservative; the 
Grand Comneni found and used the surviving local government 
of the old theme of Chaldia, vestiges of a 10th-century adminis- 
tration. Their splendid palatine hierarchy was more susceptible 
to contemporary innovations. Nearly 200 charters of Bazelon, a 
Matzoukan monastery about 20 mi. (33 km.) S of Trabzon, reveal 
a society of small tenant farmers, some with military obligations. 
There is evidence of community justice and of the antique al- 
lelengyon levy (see BYZANTINE EMPIRE; Administration: Fi- 
nance). The only large landowners were monastic, and few 
laymen held the immunities familiar in contemporary Byzantium. 
The’ mountains which separated the farmers of the northern val- 
leys from the nomads of the interior offered fine summer pastures 
which neighbours disputed with the empire. 

The prosperity of the empire lay partly in its own products— 
silver from Chaldia, iron from Chalybia, alum from Colonia (Se- 
binkarahisar), cloth from Cerasus and Rhizaion, black wine and 
hazelnuts (today its chief export) from Trebizond—and partly in 
its position as an entrepôt. Genoa and Venice took advantage of 
the reopening of the Tabriz route by the Mongols and established 
colonies in Trebizond by the end of the 13th century. The city 
Was never as important to Italian trade as other Black Sea ports 
such as Caffa (Feodosiya) and Tana (Azov), and the Grand Com- 
neni were often uncooperative. But, unlike Constantinople, Treb- 
izond profited by demanding a percentage of the transit. trade, 
which was usually conducted in the Trapezuntine silver coin, the 
asper. Franciscan and Dominican missionaries followed the Ital- 
ian merchants, and Trebizond was habitually visited by western 
envoys to Persia; European reports are abundant but sometimes 
fanciful. 

Modern Period.—Trebizond survived the fall of Constanti- 
nople (1453) by eight years, during which it formed an alliance of 
local rulers against the Ottomans. But after,a land and sea siege 
of about two months which probably ended on Aug. 15, 1461, Da- 
vid, the 21st Grand Comnenus, surrendered Trebizond to the sul- 

| tan Mohammed II. Some areas resisted until 1478, and the 
Ottomans found the interior difficult to subdue: there was a Mat- 
zoukan attempt on the city about 1665, and the crypto-Christians 
of the interior long fought for their freedom of worship, which 
they gained in 1911. They preserved a rich folklore and were 
famous as miners. During the Russian occupation of 1916-18 the 
Metropolitan Chrysanthos of Trebizond took over the adminis- 
tration and later petitioned for a Pontic republic. In 1922, how- 
ever, he was obliged to shepherd 164,000 Pontic Christians to 
Greece in the exchange of populations. By the mid-20th century 
the city and i of Trabzon had recovered much of their former 
Prosperity. 

‘Onuments.—Trabzon retains much of its medieval aspect. 
Most of the city walls and part of the palace of the Grand Com- 
neni survive, and many Byzantine churches are preserved as 
Mosques. Among the churches, the Panagia Chrysocephalus (Orta 
Hisar Camii) in the Upper City, St. Eugenius (Yeni Cuma Camii) 
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by the eastern ravine, and the painted cave chapels of St. Sabbas 
(Saba) and the Panagia Theoscepastus in Boz Tepe are notable. 
But the most remarkable monument is Hagia Sophia (now a mu- 
seum), which overlooks the sea about 2 mi. (3 km.) W of the city. 
Its carved porches and campanile have long interested scholars, 
and its superb 13th-century wall paintings were revealed and 
cleaned by the Russell Trust of Edinburgh in 1957-63, The finest 
Turkish monument is the tomb and mosque of Giilbahar, the 
Matzoukan wife of Bayazid II (1481-1512). 

Within 30 mi. (48 km.) of Trabzon, among a host of fortresses, 
churches, and deserted villages, lie the three great monasteries of 
the Panagia at Soumela (Mereyamana), St. George at Peristera 
(Kustul), and St. John the Forerunner (ż.e., the Baptist) at Baze- 
lon on Mt. Zabulon (Kızlar). All are in spectacular situations, 
but their surviving buildings are comparatively modern. 
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TRACERY, the term given in architecture to the upright 
curving or intersecting bars or ribs, used in a window or other 
opening to give beauty and variety to its silhouette., The term 
is also applied to similar forms used in relief, as wall decoration 
(sometimes called wall tracery), and hence, figuratively, to any 
intricate line pattern. The word is often restricted to the elabo- 
rate system of window decoration, with its derivative forms, de- 
veloped in Europe during the Gothic period, but it may, with 
equal validity, be applied to the pierced marble screens common 
in the Mughal work of India, or to the pierced plaster windows of 
Persia, Turkey, Syria and Egypt. 

Origin of European Tracery.—Pierced marble screens, with 
the openings glazed, were used occasionally in Byzantine work. 
The Byzantines also used, commonly, groups of two, three or even 
more narrow, arched windows, placed close together, under a 
single, large, relieving arch. (See ByzANTINE ARCHITECTURE.) In 
this they were followed by most of the Romanesque styles. In 
such groups, the supports between the adjacent openings of each 
group usually consisted of single colonnettes; hence the arches 
were thin and shallow, and the tympanum (i.e., section of wall 
filling the space between and the great enclosing or relieving arch 
over the whole group) was necessarily thin also. Such windows 
are found in the greater number of Italian campaniles and Ro- 
manesque towers, as well as in many Romanesque triforium ar- 
cades. To decorate the tympanum, piercing was an obvious and 
simple method. The result was the germ of tracery. (See Ro- 
MANESQUE ARCHITECTURE.) 

Plate Tracery is found in early Gothic work both in France 
and England. In its simplest forms the tympanum. is’ pierced 
with a single opening, usually circular, but occasionally taking a 
four-lobed or quatrefoil form. The points between the lobes, 
known as cusps, later became an important element in much Gothic 
ornament. In time, greater elaboration was sought by increasing 
the number and complexity of the piercings, and thus both the size 
and beauty of the entire unit. The climax of plate tracery appears 
in France in the group of magnificent windows of Chartres ca- 
thedral (1194-1212); and in England in the rose window (q.v.) 
at Lincoln cathedral (1220), known as the Dean’s eye, (See 
GOTHIC ARCHITECTURE.) 

Bar Tracery.—As skill in stonecutting and desire for complex- 
ity increased, the area of the tympanum wall left solid grew 
continually smaller, finally leaving only thin bars of stone sep- 
arating the adjacent openings. Moreover, in Notre Dame cathe- 
dral, Paris, certain small, interior, round windows constituting a 
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TRACERY IN CHURCHES OF EUROPE 
(Top left) Laon oathedral—Plate; (top centre) Rouen cathedral—French Flamboyant; (top right) St. Urbain at Troyes 
—French Rayonnant; (bottom left) east window, Lincoln cathedral—English Geometrio; (bottom centre) west window, 
York cathedral—English Curvilinear; (bottom right) east window, Gloucester cathedral—Perpendicular; (far right) 
Trinity church at Vendôme, France—French Flamboyant, exterior 


sort of upper triforium in the original design, carried decorations 
of little inverted arches built of stone—a sort of rudimentary 
tracery. 

About 1220 the next inevitable step in the development was 
taken, and a window was considered not as a group of lights 
carrying a little piece of pierced tympanum wall, but as a group 
of lights where arches are formed of a bar of stone similar in 
section to that of the mullion or support between them, with the 
space between these arches and the enclosing arch—the old 
tympanum—occupied by a pattern of similar stone bars. In early 
work this pattern usually consists of a circle, sometimes cusped, 
tangent both to the enclosing arch and to the small arches of the 
lights below it. The cusps are usually of the type known as soffit 
cusping, cut on separate pieces of stone set into grooves in the 
inner faces of the circle. 

French Rayonnant Tracery.—In France, bar tracery oc- 
curred in the rebuilt clerestory of Notre Dame (between 1220 and 
1230) in the simplest possible form, and in a more developed type, 
with cusps, in the apse chapels of Reims cathedral (prior to 1230). 
From about 1240 on, it became common, rapidly increasing in 
lightness and complexity. In general, the pattern types are re- 
stricted. There are two, three or four lights. In two-light 
windows, a single cusped circle is the crowning feature. In three- 
light windows three smaller cusped circles fill the space above. 
Four-light windows are formed of 2 two-light windows, with an 
additional cusped circle above. In France the spring of the arches 
of the lower lights is kept far below that of the enclosing arch, 
so that the crowning circle is large. During the late 13th century, 
curved-sided triangles, and trefoil and quatrefoil forms, without 
enclosing circles, were occasionally used. In four-light windows, 
the central mullion is often heavier than the side mullions, both 
in depth and width, and this additional size carried around the 
enclosing arches of the side pairs. This heavier bar has a section 


or profile, part of which is a duplicate of the smaller bars or mul- 
lions. Thus tracery of two planes and two molding types was 
developed—one, that of the smaller bars, and the other, that of 
the larger. Each molding-type plane is known as an order, and 
such a window is said to have tracery of two orders. The climax 
of French Rayonnant tracery can be seen in St. Urbain at Troyes 
(1270), Ste. Chapelle in Paris (1246-48) and St. Nazaire at Cat- 
cassonne (early 14th century). Rose windows, such as those of 
Notre Dame at Paris (c. 1270), designed with radiating patterns 
using similar combinations of forms—arches, circles, cuspings, ete 
—are perhaps the most remarkable traceried windows of this style. 
During the later Rayonnant period, tracery forms came to be used 
decoratively, for wall surfaces, pinnacles, gables, etc. Especially 
noteworthy is the filling of the gables of porches, above the door 
arches, with tracery forms. At first this was done simply, W! 
little piercing; later, as in the Portail des Libraires, at Rouen ct 
thedral (c. 1280), the gable became a mere decorative screen 0 
lacelike open tracery. French Rayonnant tracery was the contro 
ling influence in all continental tracery outside Italy. (See RAYON” 
NANT STYLE.) 

English Geometric Tracery.—Based on the same simple 
arch, circle and cusp forms as the French tracery, the English 
geometric tracery is infinitely richer and more varied. , The great 
east end and west windows of the cathedrals allowed the develop 
ment of four-, six- or eight-light windows, designed in two or three 
orders, carefully systematized, like the east window of Lincom 
cathedral (c. 1280), in eight lights with three orders. But the 
greatest change was in single-order windows of smaller size. In 
these the use of cusps without circles became common, an all 
sorts of star-shaped, triangular and other geometric forms ts 
curred. 

English Curvilinear Tracery.—In the early years of the 
14th century the English architects discovered that by the us¢ o 
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the ogee curve, or curve of double curvature, the occasional harsh 
angularities of the geometric style could be avoided, and wavy- 
lined tracery of great beauty produced. This gave rise to the so- 
called curvilinear tracery. Its simplest form is the reticulated, or 
network window in which the entire upper part is filled with a 
regular all-over pattern of waving bars, rhythmically tangent and 
then separating. But the introduction of the reverse curve set free 
the imagination of the designer, and an infinite number of varying 
types resulted, such as the rose window at Lincoln cathedral 
(1350), or the great west window at York (c. 1338). (See DECO- 
RATED PERIOD.) 

Perpendicular Tracery.—By the end of the third quarter of 
the 14th century a reaction had set in against this flowing curva- 
ture, and the 15th century saw the new style—the so-called Per- 
pendicular—triumphant. It was based on one controlling idea— 
verticality. Mullions were run through unbroken from bottom to 
top. At intervals they were connected by horizontal bars running 
across the window, supported on little arches between the mul- 
lions, thus dividing the whole window into tiers of little arch- 
headed lights. At the top there was great variety of treatment, 
but almost always the upper lights were smaller than those below; 
and there was frequent use of curved bars intersecting the verti- 
cals, and to some extent recalling the arched forms of the earlier 
styles. This new feeling appeared in the transept window of 
Gloucester cathedral as early as 1335, and in a more developed 
form in the east window of the choir, which fills the entire east 
end, about 1350. During the 15th century the lines became more 
and more rectangular and the window heads had flatter and flatter 
arches. The climax of this development was reached in such enor- 
mous end windows as those of the King’s College chapel, Cam- 
bridge, and St. George’s chapel, Windsor (c; 1525). 

Wall tracery of Perpendicular character was widely used both 
for exterior and interior work during the 15th and early 16th 
centuries. Great areas were sometimes filled with tiers of traceried 
panels, as in the Henry VII chapel, Westminster abbey (begun 
1502). In some cases, where flint was common, a tracery of cut 
stone, filled in with dark flints, was used to decorate church ex- 
teriors, as in Long. Melford church and St. Laurence at Ipswich. 
Traceried forms were also the basis of much screen, stall and tomb 
design of the 15th century; rood screens were particularly rich. 
Tracery was also the basis of the decorative rib treatments of fan 
vaulting. (See PERPENDICULAR PERIOD.) 

French Flamboyant Tracery.—In the last years of. the 14th 
century the reverse curve came into use in French tracery, prob- 
ably as the direct result of English curvilinear models. The 
French, however, soon gave tracery of this kind an individual 
spirit. In the best Flamboyant work, such’as the tracery of St. 
Maclou, Rouen (begun 1432), and the west front of Rouen 
cathedral (begun 1481), all of the forms are slimmer and more 
flamelike than is usual in English work. Particularly interesting 
is the application of Flamboyant tracery to rose windows, like 
that of the south transept of Beauvais cathedral (1500-48), in 
which the radiating character of the earlier types is maintained, 
although combined with the reverse curve. Flamboyant tracery 
forms the chief decoration of many gorgeous choir stalls and 
Screens, The screen at Albi (c: 1500) has tracery of unbelievable 
lacelike delicacy in its canopies, as well as larger patterns cover- 
Ing wall surfaces; the wood choir stalls of Amiens (1508-19) are 
even more delicate and the tracery is of the utmost richness and 
intricacy. Noteworthy, also, is the application of Flamboyant 
tracery forms to exterior detail, as in the porch of St. Maclou, 
Rouen, and the west front of St. Wulfran at Abbeville (1480). 

ee FLAMBOYANT STYLE.) 

Italian Tracery.— The Italians lacked understanding of 
Gothic structural principles and tracery never achieved in Italy 

S logical development of the north. The nearest approach to 

Sis in the bands of tracery of Venetian palace windows, such 
S those of the Ca’ d'Oro (1430), by G. and B. Buon. Elsewhere, 
were was only understood as beautiful pattern, and much of it, 
hwo copying the forms of bar tracery, is pierced from large 
S of marble, as in the triforium of the cathedral at Lucca 

~ 1400) and the cloister of Sta. Maria della Verita, at Viterbo. 
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Tracery in the Orient—The Islamic designers not only fol- 
lowed Byzantine precedent in using pierced marble screens for 
windows but also, by the development of a new technique, invented 
a characteristic type of tracery, which combined the functions 
played by both leading and stone tracery in western work. This 
technique consisted in filling the window area with a pierced sheet 
of cement, each piercing being filled with a piece of coloured glass. 
Results of jewellike intensity and brilliance were thus obtained, 
and being made of a plastic material, tracery of this type could 
have unlimited variety of pattern. The usual types found were 
basically floral, with the leaf shapes in glass, carefully arranged 
to give a sense of flow and growth. Such cement tracery is found 
particularly in the later work of Cairo, such as the mosque of 
Barkouk (c. 1384) and in the imperial Turkish work, such as the 
brilliantly jeweled windows in the 17th-century mosque of Sulei- 
man, Constantinople. In India, where ventilation is required, 
rather than floods of light, a different type was developed, without 
glass, and ina richer material—carved and pierced marble. Thus, 
in almost all of the great Mughal palaces, and in many of the 
tombs, large, pointed arch openings are filled with sheets of white 
marble, pierced in the most elaborate patterns, of the finest scale. 
The most delicate example of this pierced, marble tracery is that of 
the screen around the sarcophagi in the Taj Mahal! (q.v.), at Agra 
(1632-47). (See also ISLAMIC ARCHITECTURE; STALACTITE 
Worx; INDIAN ARCHITECTURE.) 

Modern Types.—Church architects of the 20th century, work- 
ing, frequently, in a modernized Gothic style, found in tracery 
a congenial means of free expression. Both geometric and curvi- 
linear forms furnished inspiration, but patterns of a freshness and 
individuality frequently quite different from the medieval cus- 
tom were developed. Foliated ornament was frequently added to 
the tracery basis. One modern development was the use of pre- 
cast cement tiles, pierced in geometric patterns and glazed, built 
up into large windows, as in the church of Notre Dame at Raincy, 
Fr. (1924), by Perret Frères. Screens perforated with tracerylike 
patterns became. widely admired around mid-century, notably in 
the work of Edward D. Stone, as in the U.S. embassy at New Delhi, 
India (1959). See also references under “Tracery” in the Index. 

(T. F. H.; X.) 

TRACHEOPHYTA, a phylum or major division of the plant 
kingdom, includes all plants that have vascular tissue. This tis- 
sue consists of xylem (wood), which is concerned primarily with 
the conduction of water and dissolved minerals, and phloem, con- 
cerned with the conduction of foods such as sugar. The origin of 
the term Tracheophyta is of interest. Very early in the develop- 
ment of plant science investigators observed the water-conducting 
cells in plants and anatomists noted that many of these cells had 
spiral cell wall thickenings resembling the tracheae of insects, 
which are tubes concerned with gaseous exchange. It is now 
known, of course, that the two types of structures are quite differ- 
ent, but the water-conducting elements are still known as tracheary 
elements, or tracheids. 

The Tracheophyta comprises the conspicuous flora of the earth 
today: ferns, conifers and flowering plants. The latter two groups 
are seed plants, containing all the world’s major crop plants. 
Man’s very existence on the earth, therefore, is dependent upon 
tracheophytes. 

Characteristics.—A tracheophyte usually has leaves, stems 
and roots. During reproduction vascular plants develop what 
botanists call sporangia but what laymen may name according to 
the type of plant, as spore sacs in ferns and pollen sacs in flower- 
ing plants. Some tracheophytes have the capacity for nearly un- 
limited growth. Located at the tips of leafy branches and roots 
of perennial plants are groups of dividing cells (apical meristems) 
that continually produce new appendages and add cells to the plant 
body. Also a layer of vascular cambium may produce increments 
of wood and phloem each year, resulting in an increase in the 
diameter of stems and roots. 

The earliest fossil record of vascular land plants is from rocks 
of the Silurian period (beginning about 350,000,000 years ago). 
By late Devonian times, about 50,000,000 years later, there was a 
diversified flora of vascular plants. Many of these plants grew in 
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a swampy environment. Certainly one of the most: significant 
events in plant evolution was the origin of a land flora that in- 
cluded primitive vascular plants. The establishment of a vascular 
system permitted further diversification and extension of the range 
of habitats, i 

The general structure of the tracheid is remarkably similar in 
the several groups of primitive vascular plants, and this feature 
is of significance when the origin of vascular plants is considered. 
This similarity speaks for a monophylectic origin (from a com- 
mon ancestral stock) of vascular plants rather than a polyphyletic 
one, 

There is diversity in the arrangement of vascular tissues in the 
Tracheophyta. It may be in the form of a solid cylinder in the 
centre of the stem (the protostele of many primitive vascular 
plants) or it may be disposed in strands or as a smooth cylinder 
around a central pith (siphonostele). In woody plants additional 
vascular tissues are formed by the vascular cambium. Roots of 
vascular plants are commonly protostelic. The similarity of ar- 
rangement of vascular tissue in various groups of primitive trache- 
ophytes is another feature that lends support to the monophyletic 
concept of their evolutionary origin. 

The alternation of two phases in the life cycle (alternation of 
generations) is especially noteworthy in the Tracheophyta. The 
sporophyte generation, which begins with the fertilized egg, is 
the obvious and dominant phase of the life cycle. Each cell of the 
sporophyte has two complements of chromosomes—one from the 
male gamete and one from the female gamete. Thus, the sporo- 
phyte is said to be diploid (2 m). 

The gametophyte generation begins from a spore, which is the 
product of the meiotic, or reductional, divisions in a sporangium 
of the sporophyte. The spore has only half the number of chro- 
mosomes characteristic of cells of the sporophyte. The game- 
tophyte that develops from the spore is said to be haploid (7) in 
chromosome number. 

In certain vascular plants, e.g., ferns and horsetails, the spore 
germinates on soil or humus and becomes a small, green free-living 
plant. In flowering plants the gametophyte generations are greatly 
reduced and are represented by the female gametophyte within 
the aie ie seed (ovule) and by the male gametophyte (pollen 
grain). 

Despite differences in life cycles, the sporophyte generation 
ultimately becomes physiologically independent. This feature 
constitutes one of the most definitive characteristics of vascular 
plants, It is the sporophyte that normally possesses vascular tis- 
sue, but as one might suspect there are many departures from the 
typical case, 

Classification.—This classification places emphasis on the 
phylogenetic relationships between ferns and seed plants rather 
than between ferns and the members of the other groups as is done 
in some other classifications. 

Within the Tracheophyta four principal subdivisions, subphyla 
or classes are recognized: 

1. Psilopsida. This group consists of the living genera Psilo- 
tum and Tmesipteris, and various extinct and ancient Paleozoic 
psilophytes. The sporophyte consists of an aerial branch system 
and a subterranean rhizome (stem) system; no roots are present. 
(See PSILOPSIDA.) 

2. Lycopsida, This assemblage comprises the living genera 
Lycopodium (club moss), Phylloglossum, Selaginella (little club 
mosses or spike club mosses), Zsoetes (quillwort), and the extinct 
orders Pleuromeiales and Lepidodendrales. Members of the latter 
extinct order were tall trees whose remains comprise one of the 
major constituents of coal. (See LYCOPSIDA.) 

3. Sphenopsida. The members of this group are plants of re- 
markable morphological unity. They have jointed stems and 
whorled leaves. The Sphenopsida is composed mainly of extinct 
Paleozoic plants, but Æquisetum (horsetail) is a remarkable 
present-day link with past ages. (See SPHENOPSIDA.) 

4. Pteropsida. This is the largest group of the Tracheophyta 
and comprises the living and extinct ferns and seed plants (conifers 
and allies and flowering plants). (See PTEROPSIDA.) 

(E. M. GL) 


TRACHEOTOMY—TRACHYTE 


TRACHEOTOMY is the operation of opening the trachea, or 
windpipe (see RESPIRATORY SYSTEM, ANATOMY OF), and inserting 
a tube to provide a means of breathing when the natural air 
passage is obstructed above this level by injury, disease, or foreign 
bodies. The operation is not easy when performed on a small 
child, for the windpipe is deeply placed among important struc. 
tures. The chief problem is hemorrhage, for the vessels are large 
and generally overfull because of the impairment of respiration, 

TRACHIS: see HERACLEA. 

TRACHOMA is a chronic inflammatory disease of the eye 
caused by Chlamydia trachomatis, one of the largest viruses. The 
conjunctiva becomes thickened and roughened and extension of 
the disease to the cornea may cause scarring leading to opacity and 
blindness. Transmission occurs during the acute stage by infec- 
tive ocular secretions transferred by personal contact or by some 
indirect means such as use of a common towel. Trachoma is seen 
especially under conditions of poverty, crowding or poor sanita- 
tion and is often complicated by other eye infections of bacterial 
origin. One of the oldest diseases known to man, trachoma is 
present in most areas of the world but is especially prevalent in 
parts of Asia and North Africa. In the United States, most cases 
are now seen in a few restricted localities, particularly among 
native Indian populations. 

The sulfonamide drugs, as well as some of the antibiotics, are 
curative provided treatment is sustained over a sufficiently long 
period. Efforts initiated by the World Health organization to 
promote mass treatment in selected areas may be expected to 
advance the control of this disease. Beginning in 1957 an impor- 
tant advance occurred when it was found possible to maintain the 
virus by culturing in the tissues of embryonated chicken eggs. 

See also BLINDNESS: Trachoma. (F. B. G.) 

TRACHYTE, a light-coloured, very fine-grained to dense 
volcanic rock composed chiefly of alkali feldspar (q.v.) with mi- 
nor amounts of dark (mafic) minerals such as biotite, amphibole 
or pyroxene (gq.v.). Compositionally trachyte is equivalent to 
the plutonic rock syenite (g.v.). 

Rapid cooling and solidification of trachytic lava produces the 
fine texture of the ground mass, and cooling may be so rapid locally 
that small quantities of glass are formed, Most trachytes show 
porphyritic texture in which abundant, large, well-formed crystals 
(phenocrysts) of early generation are embedded in a very fine- 
grained matrix. The phenocrysts are usually sanidine, a glassy 
potash feldspar commonly rich in soda, and may range up to one 
or two inches across. Smaller phenocrysts of mafic minerals may 
also abound. 

Like many volcanic rocks, trachyte shows a streaked or banded 
structure due to flowage of the congealing lava. This structure 
may be revealed by a conspicuous parallel arrangement of large 
tabular phenocrysts. Microscopic examination of thin slices shows 
the fine matrix to possess trachytic texture in which tiny lath- 
shaped sanidine crystals are closely packed in parallel fashion and 
form lines of flow more or less wrapping around the large pheno- 
crysts. Where the tiny feldspars exhibit a stumpy or square out- 
line, the texture is known as orthophyric, 

Two types of trachyte are commonly recognized. In potash or 
normal trachyte, sanidine or orthoclase is the dominant feldspat, 
and the plagioclase is generally oligoclase. In soda or alkali 
trachyte the alkali feldspar and mafic minerals as well are nc 
in soda. As the ratio of alkali feldspar to plagioclase decreases, 
trachyte passes into latite. The constituent sanidine possesses 
peculiar optical properties which can be detected under the micro- 
scope and which mark the mineral as a high-temperature phase. 
Orthoclase, considered to be a sanidine partially converted t° 
a low-temperature phase of potash feldspar, is also common ™ 
trachyte. 

Brown biotite is a common mafic constituent, and the flaky 
grains are often observed to be so intensively resorbed that nothing 
remains but patches of dusty magnetite outlining the earlier cry% 
tals. Amphibole is also common and may be represented by some 
what corroded or resorbed hornblende in normal trachytes and by 
soda-rich varieties (arivedsonite, barkevikite and riebeckite) 1" 
alkali trachytes. Normal trachytes may carry diopside; whereas 
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alkali types may show pyroxene crystals with diopsidic cores sur- 
rounded by concentric shells and zones progressively enriched in 
sodium and iron (aegirite). Accessory minerals include zircon, 
apatite, sphene, ilmenite and magnetite. 

Silica-rich trachyte may carry small amounts of quartz which is 
interstitial to feldspar; whereas tridymite and cristobalite are 
commonly found lining the small cavities which developed as ex- 
panding gas bubbles in the molten lava. With increase in content 
of free silica, trachyte passes into rhyolite (g.v.). Marked de- 
crease in silica favours the formation of silica-deficient minerals 
(feldspathoids) such as leucite, nephelite, sodalite and analcite. 
As the quantity of feldspathoids increases, trachyte passes into 
phonolite '(q.v,). 

Trachyte is a widespread but not abundant volcanic rock and 
is most commonly associated with other lavas in volcanic regions. 
There the trachytic lava is believed to have formed from a basaltic 
one by the crystallization and abstraction of large quantities of 
minerals rich in iron, magnesium and calcium. Contamination of 
certain lavas by incorporation of foreign rock material may be a 
factor in the formation of some trachytes. Some trachytic rocks, 
notably certain keratophyres, may have been conyerted from ande- 
sitic rocks by chemical changes involving the removal of calcium 
and introduction of sodium. Such a substitution could increase 
the ratio of alkali feldspar to plagioclase. 

Trachytic rocks formed in sills and dikes are generally rich in 
ara and are represented by various types of porphyry 

g.v.). 

An average chemical analysis (in weight per cent) of trachyte 
is as follows: SiOz, 60.68; Al2O3, 17.74; FesO,, 2.64; FeO, 2.62; 
MgO, 1.12; CaO, 3.09; NagO, 4.43; K0, 5.74; H0, 1.26; and 
TiOs, 0.38. 

See also OBSIDIAN; PUMICE, (C. A. Cn.) 

TRACK AND FIELD SPORTS, called athletic sports in 
Great Britain and other parts of the British Commonwealth, con- 
sist of competitions in running, jumping, and throwing various 
objects. 

This article outlines the events of a track and field meet and 
covers the early history of the sports and their development and 
organization during the 19th and 20th centuries. ‘There is also a 
section dealing with women’s track and field sports. 

For additional history and fuller discussion of the individual 
events see the separate articles RUNNING; JUMPING; PoLE VAULT- 
ING; Discus THROWING; etc. 


MODERN TRACK AND FIELD 


Events.—The modern track events are the 100 m., 100 yd., 
200 m., 220 yd., 400 m., 440 yd., 800 m., 880 yd., 1,500 m., 1 mi., 
2 mi., 3 mi., 6 mi., and 10,000 m.; the relays; the hurdling events; 
the Steeplechase; and the marathon. Field events include the 
Standard jumping events—pole vault, high jump, broad or long 
Jump, and hop, step, and jump or triple jump—and the throwing 
events—shot-put, weight (held only in the U.S.), discus, hammer, 
and javelin. The decathlon (g.v.) comprises ten track and field 
events in a two-day trial. Cross-country running usually is con- 
ducted at separate meets (see RUNNING). 

Field and Equipment.—In modern meets, the track events 
are run on a surface of cinders, clay, plain dirt, grass, or a combi- 
nation of asphalt- or rubber-base materials, generally known as 
all-weather tracks. The field events are usually staged on the in- 

elds of the tracks or on an adjacent grass field. Firm runways, 
Usually of the same substance as the adjacent track, are used in the 
Jumping and vaulting events, and soft landing pits are provided to 
‘void injury. Hard-surface circles of exact measurement are used 
for putting the shot and throwing the weight, discus, and hammer. 
ince running to develop momentum is permissible in javelin 
throwing, a hard-surfaced or grass runway is used with a line at 
its end serving as a base from which to measure the throws. 
indoor Track.—Tndoor tracks, for other than training pur- 
» Poses, are featured in the U.S., Canada, France, West Germany, 
Great Britain, Japan, and the U.S.S.R., but indoor performances 
are not recognized for world record consideration by any official 
ody as outdoor marks are. During the winter months meets are 
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held on the dirt, cinder, or clay floors of university field houses; 
on the hard, flat floors of armouries; or on specially built perma- 
nent or removable oval wooden tracks, banked on the turns, in the 
arenas of major cities. The sizes of these indoor tracks vary from 
8 to 12 laps per mile. An 8-lap track is the minimum for U.S, in- 
door record consideration. Competition in the standard field 
events, with the exception of the discus and javelin, also is con- 
ducted indoors. 

Purposes.—In addition to being used for competition, track 
and field sports are also used to develop strength and stamina, 
and to promote and maintain good physical condition. The armed 
forces of several countries sponsor track and field sports, supply- 
ing the equipment and fields required. The U.S. armed forces 
conduct track and field meets at most training camps and bases, 
leading to annual intraservice championships, Many countries 
also use track and field sports as a goodwill vehicle, sending coaches 
and athletes to other countries throughout the world to compete in 
special or invitational events and to give clinics and demonstra- 
tions. 

Organization.—Amateurism rules for the most part in track 
and field. A few attempts to promote professional track meets in 
the U.S. were short lived, and only Scotland and Australia remain 
as havens for a handful of professional performers (see also AMA- 
TEUR). 

The International Amateur Athletic Federation (IAAF) is the 
worldwide organization for amateur track and field sports. Each 
country sponsoring track and field sports has its own national 
organization which sends representatives to the IAAF. The U.S. 
organization is the Amateur Athletic Union of the United States 
(AAU). The organization for the United Kingdom is the British 
Amateur Athletic Board (BAAB). 

A minimum of paid workers are employed, the majority of the 
organizational and officiating work necessary to conduct track 
and field sports up to the international level, being done by volun- 
teers. Most national organizations exist on registration and sanc- 
tion fees, individual and group donations and net receipts from 
their own promotions. Government grants are used in some na- 
tions. In the United States, television fees, negligible until the 
number of home sets represented a sizable audience, became a 
factor in the support of the AAU by 1960. 


HISTORY 


The actual movements in the various events of track and field 
sports go back to the efforts of primitive man to survive. With 
no truly effective weapons available, earliest man had to develop 
speed of foot, muscular power, dexterity of motion, and the abil- 
ity to jump and leap in order to take game for food and to evade 
his natural enemies. When not doing these things, while hunting 
to save his own life, it can be assumed that he practised with his 
fellow men in order to improve his skills. From such practice the 
idea of athletic competition may have emerged. 

Classical Athletics.—The first trace of track and field sports 
goes back to various sports cultivated before the Christian era 
by the Egyptians and several Asian civilizations. Greece played 
a part (see Games, CLASSICAL; OLYMPIC GAMES) and the Irish, 
too, had great festivals, such as Lugnas, or the Tailtean Games, 
celebrated several centuries B.C. 

Traditionally, the first Olympic Games were held in 776 B.c. 
The games survived the conquering of Greece by Rome and were 
carried on until A.D. 394, when they were abolished by order of the 
Roman emperor Theodosius. 

Middle Ages.—Following classical times, the next record of 
track and field sports is not found until 1154 when athletic practice 
fields were provided in London. 

Affecting the development of track and field in medieval En- 
gland was a ban against athletic events promulgated by Edward 
III because they interfered with archery. Athletics were per- 
mitted again in the following century and were generally approved 
from the reign of Henry VIII, who was himself reputed to be pro- 
ficient in throwing the hammer. 

Early Meets in Great Britain.—Distance races for cash 
stakes flourished in England at the start of the 19th century. Ama- 


teur races were held at Uxbridge in 1825 and also at Lord’s 
Cricket Ground, London. Eton College originated a 100-yd. hurdle 
race in 1837 and added sprints and a steeplechase in 1843 in con- 
nection with its interclass athletics. 

The first regularly organized athletic meeting of modern times 
in England was promoted by the Royal Military Academy, Wool- 
wich, in 1849. A year later Exeter College, Oxford, inaugurated 
sports which continued annually, The Exeter College meeting was 
undoubtedly the precursor of the Cambridge Sports, first held in 
1857, and the Oxford Sports which were begun in 1860. The first 
Oxford versus Cambridge meeting was held in 1864 and the first 
English championships were held at Walham Green, London, in 
1866. 

The second Royal Military Academy meet in 1850 brought the 
first perpetual trophy for the team winning the most events. It 
was a silver bugle presented by Captain Eardley-Wilmot. Events 
at the Exeter College meet that year were: 100, 330, and 400 yd., 
1 mi., and 140-yd. hurdles. The high jump and broad jump were 
added in 1851. 

In 1852 Kensington Grammar School began to hold regular 
meets, Harrow, Cheltenham College, and Durham University fol- 
lowed a year later, and from these early meets athletics in English 
schools continued to grow. This reached its climax in the Public 
Schools Challenge Cup meeting promoted annually after 1890 by 
the London Athletic Club (LAC), which came into being in June 
1863 under the name of the Mincing Lane Athletic Club, a ma- 
jority of the founders having their businesses in that centre of Lon- 
don trade. 

The Amateur Athletic Club was formed in 1866 to “supply the 
want of an established ground upon which competitions in amateur 
athletic sports might take place between gentlemen amateurs.” It 
conducted the first English championship meet that year although 
the active athletes continued to ally themselves with the LAC 
rather than the AAC. 

The Amateur Athletic Association.—The year 1879 marked 
a point of cleavage and two championship meetings were held. 
One was promoted by the AAC, which had previously been in the 

habit of holding its championships immediately after the Oxford 
and Cambridge sports in the spring. The other was held later in 
the summer under the LAC for the greater convenience of non- 
university athletes. In 1880, in order to overcome the difficulties 
of competing in two separate championships, officers of the Oxford 
University Club and the Northern and Midlands Amateur asso- 
ciations called a meeting of 40 amateur clubs. This led to the 
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(Top left) Glenn Davis (U.S.) clears hur- 
dle in 400-m. race; (top centre) Wilma 
Rudolph (U.S.) breaking the tape In 100-m. 
race; (above) Michel Jazy (Fr.) paced by 
Ron Clarke (Austr.) to set a new 2-mi, 
record of 8:22.6, June 23, 1965; (left) 
Close finish in 100-m. 1960 Olympics race, 
with all six competitors reaching the tape 
almost simultaneously with the winner 
left, Armin Hary (Ger.) 


formation of the Amateur Athletic Association (AAA) whose ob- 
jectives were to organize an annual championship meeting and 
improve management of sports meetings. 

The AAA championships, open to foreigners as well as British 
amateur athletes, were held every year thereafter apart from war 
years. With the growth of athletics in Great Britain, champion- 
ships came to be held in the various events on a county. basis lead- 
ing to the area championships, athletes reaching a specified stan- 
dard being allowed to compete in the AAA junior and senior 
championships. 

Other Meets.—Annual national meetings are also held by the 
affiliated associations for the army, banks, civil service, hospitals, 
insurance, police, Royal Air Force, Royal Navy, schools of all 
grades, universities, and various youth organizations. In addition, 
most athletes belong to athletic clubs whose membership is open 
to athletes, irrespective of trade or profession, and is drawn mainly 
from those living in a specific locality. l 

The Oxford and Cambridge meets were held regularly after their 
inception, apart from war years, and in 1920 an annual relay meet- 
ing between the two universities was instituted.. Relay colours 
instead of blues (school athletic badges) are awarded for this 
match, which comprises 440 and 880 yd., 1 mi., 2 mi., 4 mi., 480-yd. 
high hurdles (42 in.), and 880-yd. low hurdles (24 in.). Four run- 
ners, each covering a quarter of the distance, represent each uni- 
versity in each event. 

Early U.S. Athletic Clubs.—It is taken for granted that track 
and field events were informally introduced into the United States 
by athletes migrating from Great Britain. However, the start of 
amateur competition is credited to the New York Athletic Club 
(NYAC), which was founded in 1868 and conducted the first US. 
track and field meet, indoors, on Noy. 11 of that year, A Cale- 
donian sports program was held in New York City the previous 
year, but the only track and field report on it is that the pole vault 
was won with a vault of 9 ft. 3in. Organized in 1860, the Olympi¢ 
Club of San Francisco is considered to be the first athletic club 
in the U.S., but it did not. enter a team in track and field com: 
petition until 1877. The year 1876 was one of significance wil 
the first U.S, National Amateur Championships, the first Inter- 
collegiate Association of Amateur Athletes of America (IC4-A 
meet, and with Horace H. Lee of the University of Pennsylvania 
becoming the first U.S. athlete to run 100 yd. in 10 sec. 

Full credit for the birth of track and field competition in the 
United States is rightfully given to the NYAC. The start of this 
club, according to its historical documents, was a meeting of threé 


TRACK AND FIELD SPORTS 


former soldiers of the Civil War on June 17, 1868. They were 
John C. Babcock, William B. Curtis, and Harry E. Buermeyer. 
The club was officially organized on Sept. 8 with 14 charter mem- 
bers. 

Only two short months after its organization, the NYAC spon- 
sored the first set of games open to amateurs ever held in the 
United States at the new Empire City Skating Rink at Third Ave- 
nue and 63rd Street. The building lacked a roof which necessi- 
tated spreading canvas as a temporary cover. Since a floor had 
not as yet been laid in the building, an eight-laps-to-a-mile running 
track was‘staked out on the firm ground in the centre of the rink. 
The first pair of spiked running shoes seen in the U.S. was worn by 
Bill Curtis at this meet and loaned by him to some friends com- 
peting in other events. 

The NAAA and AAU.—The first meets to be considered na- 
tional outdoor championships of the U.S. were sponsored by the 
NYAC at its Mott Haven grounds, 155th street and the Harlem 
River, in 1876, 1877, and 1878. The NYAC won the team cham- 
pionship in all three meets. 

Early in 1879 the NYAC decided to give up the management 
of the national championships and started the movement which led 
to the formation of the National Association of Amateur Athletes 

`of America (NAAA) by 14 athletic clubs, mostly from the New 
York-New Jersey area but including one each from Boston and San 
Francisco. The first championships conducted by the NAAA were 
at the NYAC Mott Haven grounds on Sept. 24, 1879. The best 
U.S. performances on record going into those championships were : 
100 yd., 10 sec.; 220 yd., 23.75 sec.; 440 yd., 49.2 sec.; 880 yd., 
2 min. 2.8 sec.; 1 mi., 4 min. 37.4 sec.; 3 mi., 16 min. 21.5 sec.; 
120-yd. hurdles, 17.25 sec.; running high jump, 5 ft. 84 in.; run- 
ning broad jump, 21 ft. 24 in.; pole vault, 10 ft. 58 in.; shot-put, 
M ft. 10 in.; hammer throw, 87 ft. 1 in.; 56-Ib. weight throw, 23 
t. 1d in, 

The NAAA continued to conduct the national championships, 
all in New York City, for ten years. As a result of laxity in en- 
forcing the amateur code, the Amateur Athletic Union of the 
United States (AAU) took control in 1888, That brought about 
two championship meets that year, one by the NAAA in New 
York City and the second by the AAU in Detroit, Mich. Annual 
indoor championships were started in 1906. 

College Competition.—College track and field championships 
in the U.S. began in 1876 under the IC4-A. Charter members in- 
cluded Amherst, Columbia, Cornell, Harvard, Princeton, Trinity, 
Union, Wesleyan, Williams, and Yale, soon joined by Bowdoin, 
Brown, College of the City of New York, Dartmouth, and Penn- 
sylvania, The IC4-A conducted outdoor collegiate track and field 
championships every year from 1876, except for 1917. The 
IC4-A also sponsored indoor championships every year from 1922, 
usually each February. 

Another ma jor national collegiate body is the National Collegiate 
Athletic Association (NCAA), with more than 300 member col- 
leges, Though known mostly for its supervision of other sports, 
the NCAA plays an important role in track and field, having spon- 
sored outdoor championships every year from 1921. Western 
and midwestern colleges concentrate on the NCAA annual meets 
rather than those of the IC4-A. 

In the struggle between the AAU and the NCAA for control of 
amateur sports in the 1960s a principal issue was the dual sanc- 
tioning of open track and field meets—competition open to both 
collegians and noncollegians alike. An uneasy truce was main- 
tained through the 1964 Olympics; in 1965 the U.S. Senate by 
resolution called for arbitration of the dispute, which was re- 
ferred to a five-man panel set up by Vice-Pres. Hubert Humphrey. 

Metric System.—Despite many serious attempts to standardize 
events in U.S. championships along the lines of the international 
metric system, the more cumbersome units of miles, yards, feet, 
and inches apparently remained too deeply ingrained to be eradi- 
cated. The AAU used metric measurements for the running, 
hurdles, steeplechase, and walking events for its championships 
for one year in 1928 and then continuously from 1932 to 1952. 
ae metric measurements were discontinued again beginning in 

53, with the understanding they were to be used during Olympic 
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(U.S.) releasing of the discus after a 
one and three-quarter jumping turn; 
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paring to put the shot; (below) 
Franklin W. Held (U.S.), running up 
before throwing the javelin 


years in order that competitors might be able to train over Olympic 
distances. 

High School Athletics—While college-trained athletes make 
up a high percentage of Olympic and international U.S. track 
teams, development in high schools has been very important. Few 
standout athletes were developed in colleges after about 1920 
without previous high school training and competition. Track and 
field is a national sport in U.S. high schools, teams being sponsored 
by schools in all states. Most of them conduct state champion- 
ships in addition to local, county, and sectional title competition. 
Bob Mathias proved an excellent example of the high grade of 
U.S. high school track and field performers, winning the decathlon 
in the 1948 Olympic Games at London as a 17-year-old, 

High school track and field in the U.S. is comparable to college 
and AAU competition. The main differences are that the high 
hurdles are 39 in. high instead of 42, a 12 Ib. shot is put instead 
of 16, a discus approximately a pound lighter than the college and 
AAU implement is used, and running events are limited to a maxi- 
mum distance of 1 mi. in most areas, and 2 mi. in a few. The 
standard championship program includes 13 events: 100 yd., 220 
yd., 440 yd., 880 yd., 1 mi., 120-yd. high hurdles, 180-yd. low 
hurdles, high jump, broad jump, pole vault, discus throw, javelin 
throw, and shot-put. Additional events held in college are a 2- 
or 3-mi. run, 330 or 440-yd. medium (30 in.) hurdles instead of 
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180-yd. low hurdles, a 2-mi. or 3,000-m. steeplechase, and the 
hammer throw, which is replaced in many indoor meets by a 35 
Ib. weight throw. The AAU and some of its district associations 
include a 6-mi. run in their championships and the NCAA adds 
it in Olympic years, when that group’s meet serves as one of the 
three semifinal trials for the U.S. Olympic team. 

The National Scholastic Federation, state associations, and 
local governing groups enforce regulations to prevent coaches 
from using boys in too many events. Considering the physical 
capabilities of boys age 14-18, a limit of three events per entry 
is set in most cases. The rules are further strengthened to limit 
a boy to one race at 440 yd. or more, or no more than two races 
by a sprinter and hurdler, The limit of three events can be 
reached by taking part in field events. Some organizations such 
as the Public Schools Athletic League (PSAL) of New York City 
limit boys to one race regardless of the distance. The necessity 
of elimination heats in most sprints and hurdles brought this 
limitation. 

Track and field development in the U.S. also goes below the 
high school age with the aid of a nationwide junior Olympic 
program sponsored by various districts of the AAU and by national 
organizations such as the Catholic Youth Organization (CYO) 
and the Young Men’s Christian Association (YMCA), and state 
Junior Chamber of Commerce groups. 

Relay Meets.—Relay racing also holds an important place in 
U.S. track and field. Major relay carnivals conducted annually 
are the Penn Relays (University of Pennsylvania), Drake Relays 
(Drake University), Kansas Relays (University of Kansas), Texas 
Relays (University of Texas), Florida Relays (University of 
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Florida), Queens-Iona Relays (Queens and Iona colleges), and 
Quantico Relays (U.S. Marine Corps schools). The first recorded 
relays in the U.S. were held in 1893 by Pennsylvania students, 
Later that year Penn and Princeton staged the first intercollegiate 
relay. Princeton won the 1-mi. relay in 3 min. 34 sec. 

The Penn Relays, inaugurated in 1895, is considered the largest 
relay carnival. Gradually built up through the years, this mam- 
moth meet features eight championship races for colleges, four 
for high schools, and two for prep schools. Included are a com- 
plete set of field events, a 100-yd. dash, 120-yd. high hurdles and 
440-yd. medium hurdles, a 2-mi. run, and a 3,000-m. steeplechase 
for college entrants. Field events and a 1-mi. run for high school 
athletes are on a limited invitation basis. The remainder of the 
meet is composed of class races at a mile or less; 

The Penn Relay College Championships are at 440 and 880 
yd., 1 mi., 2 mi., 4 mi., sprint (1-mi.) medley, distance (24-mi,) 
medley, and 480-yd. shuttle high hurdles. Each of the four team 
members runs one-fourth of the distance except in the medleys, 
The sprint medley has legs of 440 yd., 220 yd., 220 yd., and 880 
yd. in that order. In the distance medley the first man runs 880 
yd., the second 440 yd., the third 1,320 yd. (} mi.), and the fourth 
1 mi. In the shuttle hurdles, the first man for each team starts 
at one end of the course and runs over one set of hurdles to the 
other end; the second man then runs back, using an adjacent set 
of hurdles; and the pattern is repeated by the third and fourth 
men. 


INTERNATIONAL 


Early Meets.—Long before annual championship meetings were 
instituted in any country the desire to pit athletes of one nation 
against those of another was clearly in evidence. England was 
visited in 1844 by George Seward, U.S. professional runner, who 
achieved some signal successes, and in 1863 by Louis Bennett, 
called “Deerfoot,” a full-blooded Seneca Indian who established 
running records up to 12 mi. In 1884 a team of Irish athletes, 
among them W. J. M. Barry, a magnificent exponent of the heavy- 
weight field events, visited Canada and won several championships. 
In 1888 the Manhattan Athletic Club sent a team to England and 
the Gaelic Athletic Association dispatched a team to the U.S. In 
1890 the Salford (Eng.) Harriers were the guests of the Man- 
hattan AC in New York, and the following year the Manhattan 
athletes went again to England. The first matches of a truly inter- 
national character occurred, however, in 1894 and 1895 and were 
arranged by the famous Yale sprinter C. H. Sherrill, who invented 
the crouch start. In 1894 Yale and Oxford universities met in Lon- 
don and the English blues proved successful by winning 54 of the 
9 events. The following year the London AC took to New York 
almost the strongest team that could be mustered in the British 
Isles, They competed against the NYAC but did not win any of 
the 11 events. Three world records were broken and one was 
equaled at this meet. Two weeks later Cambridge was defeated by 
Yale in the U.S. by 8 events to 3. In 1899, in London, Oxford and 
Cambridge combined forces to win against Harvard and Yale. 
This match was held regularly until 1938, alternately in the 
U.S. and England. In 1925 Oxford and Cambridge, while in the 
United States for the Yale and Harvard match, held their first 
match against Princeton and Cornell and won by 9 points to 3. 
The return match in 1926 also was won by Oxford and Cambridge. 
Subsequent matches were held in the same year and country as 
the Yale and Harvard matches, Oxford and Cambridge winning 
three and Princeton and Cornell one. The matches were resume 
in 1949 in the U.S., Princeton and Cornell beating Oxford and 
Cambridge, which beat Yale and Harvard. When Oxford and 
Cambridge visited the U.S. in the years 1953-57, Army (United 
States Military Academy), instead of Harvard, teamed with Yale 
and Pennsylvania teamed with Cornell in place of Princeton. — 

It was from the enterprise of such bodies as the Salford Harriers, 
Gaelic AA, London AC, Manhattan AC, and the New York A 
and the early meetings between English and U.S. universities that 
the series of international matches between countries throughout 
the world, apart from the Olympic Games, the Pan-American 
Games, the British Empire and Commonwealth Games and thé 
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European championships, grew, until no track and field season 
passed without each country engaging in several international 
matches with one or more other countries, 

Perhaps sparked by the debut of the U.S.S.R. in the Olympic 
Games in 1952, international competition has grown steadily and 
rapidly since that time. The U.S.S.R. and the U.S. instituted a 
dual meet for both men and women in Moscow in 1958 and have 
visited each other every year since with the exception of the 
Olympic year 1960. While the Soviets competed only against the 
U.S. in the years it was their turn to travel, the U.S. team ex- 
panded its trips to Europe to include other dual meets against 
Hungary, Great Britain, the German Federal Republic, and Poland. 

Other established international meets include the Maccabiah 
Games, the Games of the New Emerging Forces (GANEFO), the 
Asian Games, the South American Championships (Bolivar 
Games), the Central American and Caribbean Games, the Euro- 
pean Cup, the Balkan Games, the Mediterranean Games, and the 
Pan-African Games. 

The international phase of indoor track continued on an indi- 
vidual or small group basis until 1965, when a U.S. team went to 
England and West Germany for indoor dual meets. 

The most important of international festivals was, of course, 
the revived or modern Olympic Games, first held at Athens in 
1896 (see OLYMPIC GAMES). 


RECORDS 


The improvement of track and field was so great in the decade 
following World War II that as the year 1956 came to a close 
only two prewar world records remained unbroken, the pole vault 
and the broad jump. Cornelius Warmerdam of the U.S., first pole 
vaulter to clear 15 ft., had set a record at 15 ft. 7} in. in 1942, but 
fellow Californian Bob Gutowski cleared 15 ft. 84 in. in 1957 
and by 1963 the record had passed the 17-ft. barrier with U.S. 
vaulter’ John Pennel using a fibreglass pole to vault 17 ft. din. 
Jesse Owens’ 1935 broad-jump record of 26 ft. 84 in. stood for 
25 years but fell in 1960 to another U.S. athlete, Ralph Boston, 
who jumped 26 ft. 114 in. and in 1961 passed the 27-ft. mark. 
Charles Dumas, a Californian, became first to achieve 7 ft. in 
the high jump with a leap of 7 ft. $ in. in 1956. Parry O’Brien, 
also of California, first broke the 60-ft. barrier in the shot-put 
in 1954, Bill Nieder of Texas passed the 65-ft. mark in 1960, and 
another Texan, Randy Matson, became the first to pass 70 ft. 
with a toss of 70 ft. 7 in. in 1965, The first discus throw over 
200 ft. was made by Alfred A. Oerter (U.S.) in 1962. The first 
200-ft. hammer throw was made by Sverre Strandli (Nor.) in 1952. 
The first 300-ft. javeline throw was made by Terje O. Pedersen 
(Nor.) in 1964, 

Running and hurdling marks also continued to fall as field 
Tecords kept climbing, due to the increased popularity of track 
and field sports throughout the world after World War II. Among 
many “barriers” that have been broken, the most famous was the 

four-minute-mile,” first beaten when Roger Bannister (Great 
Britain) ran the distance in 3 min, 59.4 sec. at Oxford on May 6, 
1954. Thereafter the mark was reached many times and Michel 
Jazy of France lowered the record for 1 mi. to 3 min. 53.6 sec. 
in 1965, a year in which more than 30 world records were es- 
tablished in 20 events, Jazy also claimed the records for 2-mi. 
and 3,000 m.; Ron Clarke of Australia at the end of the 1965 
season had set new records for all six distances between 3 mi. and 
20,000 m. (12 mi. 752 yd.), plus the record for running one hour; 
and Kipchoge Keino of Kenya bested Jazy’s 3,000-m. mark and 
Clarke's 5,000-m. standard to become the first African Negro 
world-record holder in history. 


WOMEN’S TRACK AND FIELD 


While women, with six contestants from two countries, com- 
vee in lawn tennis at the 1900 Olympic Games (Paris), women’s 
Bigs and field had to wait until the 1928 games at Amsterdam» 

x ae 1952 games at Helsinki, Fin., 41 nations were’ entering 
ae in women’s track and field. Thereafter, however, there was 
= tendency, particularly among smaller nations, to drop the 

men’s track and field teams or reduce them. Expense was a 
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major factor in these decisions, some countries feeling that the 
cost of transporting women’s teams could better be applied to 
provide entrants for what were considered more important or 
popular events. 

The International Amateur Athletic Federation (IAAF) was 
organized in 1913 to govern traċk and field events for men, but - 
it consistently refused to deal with women’s competition although 
the subject was discussed at almost every federation meeting. Be- 
cause the IAAF had hesitated to accept control of women’s 
events, a women’s sports federation called the Fédération Sportive 
Féminine Internationale (FSFI) was formed in Paris in 1921. 
This federation conducted world track and field championships for 
women in Paris in 1922, Göteborg, Swed., in 1926; Prague, Czech., 
in 1930, and London in 1934, which followed the plan of the women 
in ancient Greek times (about 600 B.c.) who held their own con- 
tests in the third year of every Olympiad, midway between the 
men’s Olympic Games. Great Britain won the 1922 event with 
50 points, the U.S. was second with 31, and France third with 29, 
Great Britain repeated in 1926 with 50 points, France 27, and 
Sweden 20. In 1930 the title went to Germany with 57 points, 
Poland 26, and Great Britain 19; and in 1934 it went again to Ger- 
many with 95 points, Poland 33, and England 31. 

When the women’s federation announced its plans to hold a 
world championship in 1922, the Belgian Athletic Association pro- 
posed that the IAAF assume control of women’s athletics as 
well as men’s. Action was delayed until 1924 when a special com- 
mission for women’s sports was appointed. This commission, to- 
gether with representatives from the FSFI, recommended that 
the IAAF delegate control of women’s athletics to the FSFI 
under rules to be drawn up by the IAAF and that the Interna- 
tional Olympic Committee be requested to include five track and 
field events for women in the 1928 games at Amsterdam, First 
it was necessary for the IAAF to determine whether or not it 
would have anything to do with women’s athletics. It was agreed 
to base the decision on the issue of Olympic participation. After 
considerable discussion the advocates for Olympic participation 
won by a vote of 12 to 5. 

Many countries objected to the resultant dual arrangement for 
the control of women’s athletics and insisted that both men’s and 
women’s competition be conducted under the management of a 
single federation. In 1934 Germany proposed that the IAAF 
take full control of women’s athletics, but action was deferred 
until 1936, at which time the agreement with the FSFI was can- 
celed and the women’s federation was dissolved. Control by the 
IAAF of both men’s and women’s competition marked the be- 
ginning of a new era for women’s athletics, 

Under IAAF rules the Olympic Games are the only world 
championships recognized for both men and women, but other 
competitions of international character are constantly held, 

BrsriocrarHy—D. B. Cromwell and A. Wesson, Championship 
Technique in Track and Field, rev. ed. (1949); G. T. Bresnahan and 
W. W. Tuttle, Track and Field Athletics, 6th ed. (1964); F, A. M. 
Webster, Great Moments in Athletics (1947); N. and R. McWhirter, 
Get to Your Marks! a Short History of World, Commonwealth, Euro- 
pean and British Athletics (1951) ; American and British Official Olym- 
pic Reports; Annuals of the Association of Track and Field Statisti- 
cians; R. L. Quercetani, World History of Track and Field Athletics, 
1864-1964 (1964); English Amateur Athletic Association Instructional 
Booklets; National A.A.U. Track and Field Guide (annually) ; National 
Collegiate Athletic Association, Track and Field Guide (annually). 

(F. A. M. W.; N: D. M.; Ep. F.) 

TRACTOR, a self-propelled power unit used to pull loads, 
to carry and operate tillage, cultivating and harvesting machinery, 
and to provide power through a suitable belt pulley, power take- 
off, or other power outlet, to drive stationary and drawn imple- 
ments and machines. As distinguished from “traction engines,” 
Which were self-propelled steam engines, tractors are powered with 
internal-combustion engines: The word “tractor” was coined by 
combining parts of the words TRACtion and moTOR, and was 
first noted in a patent issued in the United States in 1890. In 
1906, it was used by C. W. Hart and C. H. Parr of Charles City, 
Ia., in advertising their Hart-Parr tractors. Tractors may be 
classified according to the purpose for which they are used, such 
as farm tractors, industrial tractors, highway tractors, etc. Farm 
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and industrial tractors are either of the wheel or tracklaying types, 
of which there are many modifications. For industrial and other 
nonfarm uses see MATERIAL HANDLING; EXCAVATION; MOTOR 
TRANSPORTATION. 

Mechanized farming became possible through the use of trac- 
tors. Not only has animal power been displaced and human ef- 
fort reduced, but the greater power and versatility of tractors has 
also made possible the development and use of heavy-duty deep 
tillage, cultivating and planting equipment, more effective drain- 
age and irrigation practices, and high capacity harvesting 
machines. 

Through the use of tractors large areas of land were brought into 
crop production, farm practices were revolutionized, and crop 
yields increased, These machines provided farmers with power 
equivalent to that at the disposal of factory workers. Further 
benefits resulting from the widespread application of power farm- 
ing practices included the conversion of millions of acres of farm- 
land, previously used to grow feed for farm work animals, into 
production of food and fibres for human use and industrial pur- 
poses. With mechanization, one farm worker can produce all 
food and fibres required for more than 20 others and, in addition, 
surpluses for export or for use as raw materials for chemical 
processes, 


EARLY HISTORY 


The tractor was developed and had its greatest early growth 
in the United States. In 1889, the Charter Gas Engine Company 
built six wheel-type tractors by mounting single cylinder hori- 
zontal gasoline engines on Rumely steam-powered traction engine 
running gears. All were shipped to farms in the northwest. Due 
largely to cold weather starting difficulties, these tractors never 
operated successfully. 

The first successful gasoline tractor of record was built in 1892 
by John Froelich, an Iowa farmer and blacksmith. It was powered 
by a 20-hp., single-cylinder vertical gasoline engine (14 in. bore X 
14 in. stroke [.36 X .36 m.]) built by the Van Duzen Gas and 
Gasoline Engine Company of Cincinnati, O. In addition to pro- 
pelling itself, its construction was the first to combine three other 
essential functions, viz., 

1. Friction clutches to engage and disengage the power train 

and belt pulley. 

2. Steering under control of operator. 

3. Reverse gearing to permit rearward travel. 

This tractor successfully completed a 50-day threshing run in 
South Dakota, belted to a Case 40 X 58 in. (1.0 X 1.6 m.) 
thresher, pulled the thresher over difficult terrain, and operated 
in temperatures from —3° to 100° F (about —19° to 38° C). 
The Froelich tractor was the forerunner of the Waterloo Boy Trac- 
tor, and later, the John Deere line of tractors. 

During the following decade, no less than 18 separate attempts 
are known to have been made to design and build farm tractors 
powered with gasoline engines. In 1897, English tractors with 
oil burning engines were being produced. In 1901, following ex- 
perimental work started in 1895, Hart and Parr built the first 
tractor designed for drawbar rather than belt work. Their tractor 
was powered with a twin-cylinder horizontal gasoline engine, 9 in. 
bore X 13 in. stroke, and developed 30 hp. at 250 rpm. In 1902, 
a second and improved model was built, and in 1903, 15 more 
were produced, many of which were operating 20 years later. In 
1902, the J. I, Case Threshing Machine Company built their first 
gasoline tractor using a horizontal two-cylinder opposed type en- 
gine, In 1905, Hart and Parr established the first factory in the 
U.S. devoted exclusively to tractor manufacture, which later be- 
came the tractor plant of the Oliver Corporation. In 1904, A.N. 
Calkins of Electric Wheel Company designed and built the first 
tractor of record to employ a four-cylinder vertical engine and 

automobile type (Akkerman) steering. In 1906, Henry Ford built 
an experimental tractor, using a 24-hp., four-cylinder vertical 
automobile engine and a planetary transmission. 

The earliest patent referring to tracks for crawler tractors was 
issued to Gideon Morgan on June 11, 1850. A patent dated May 
3, 1858, issued to W. P, Miller describes many features of present- 
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day tractor tracks. In the fall of the same year, his steam driven 
“traction locomotive,” using tracks of his invention, was shown 
at Marysville, Calif. In 1870, Thomas S. Minnes patented a 
“track wheel” or short track, using it on a steam traction engine 
which operated for some time in Iowa. In 1891, Benjamin Holt 
patented a drive embodying independent friction clutches to trans- 
mit and control the power to the individual driving wheels of a 
steam traction engine. This principle is still used in most track- 
laying tractors. In 1904, Holt successfully demonstrated his first 
steam powered tracklaying tractor, which made use of an indi- 
vidual clutch for each track, with an additional master clutch trans- 
mitting all power from the engine to the reduction gears. 

In 1910, the M. Rumely Co. started to manufacture the first 
successful oil-cooled kerosene and distillate burning tractor. The 
engine of this tractor employed a throttling governor and the 
Secor-Higgins system of carburetion, which automatically con- 
trolled the introduction of water into the fuel-air mixture stream 
to control combustion and eliminate “fuel knock.” At this time, 
the combined mechanical and animal power on U.S. farms totaled 
28,000,000 hp. of which mechanical power, largely steam, repre- 
sented 6,500,000 hp. or only 24% of the total. In Canada, the 
Winnipeg Motor contest that year had, in addition. to steam trac- 
tion engines, 12 tractor entries powered with internal combustion 
engines. The most powerful of these developed 35.2 hp. at the 
drawbar, and weighed 20,990 lb. (9,521 kg.; 597 Ib. [271 kg] 
per drawbar horsepower). By 1912, steam traction engines hai 
attained their peak of size and performance, but within 12 years, 
due to the superior durability and economy of tractors powered 
with internal combustion engines, the manufacture of steam trat- 
tion engines was discontinued. Meanwhile, tractors continued to 
increase in variety, weight, and power, with 1913 being the banner 
year for the introduction of new makes and models. 

The years 1912 and 1913 witnessed two significant developments 
destined to change the course of tractor design: (1) the intro- 
duction by several tractor manufacturers of small units intended 
to meet the needs of the individual farm; and (2) the use of the 
“unit,” or frameless construction, in which a formed steel plate 
housing functioned as the engine crank case and enclosure for the 
transmission and final drive gears, The first motor cultivators 
for corn were introduced in 1915. In 1917, the Electric Wheel 
Co. produced the first tractor engine designed to burn kerosen? 
and other low cost fuels without the use of water introduce 
into the fuel-air mixture to control detonation, The same yeat, 
the Ford Motor Company undertook the manufacture of the 
Fordson tractor, which was the first to employ a cast iron “unit 
frame which enclosed working parts of the engine, transmission 
gears, and the worm final drive, with all gears running in oil. 
This tractor introduced the “wet” air cleaner, so that all air was 
water-washed. Aside from the use of the worm final drive, this 
design set the general pattern for the next decade. 
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In 1918, the United States, in its second year of war, was con- 
fronted with a severe shortage of farm labour and work animals, 
in spite of the fact that horse population reached an all-time high. 
Mass production of farm tractors, using automotive assembly 
line practices, was started and 132,000 tractors of all kinds were 
produced. The most significant important design development of 
the year was the introduction of the rear power takeoff by Interna- 
tional Harvester Company. This provided power for the opera- 
tion of mounted and drawn implements, principally binders and 
grass mowers, directly by the tractor engine—a feature which 
has since been universally accepted. (Wa. H. W.) 


TRACTOR TYPES 


Two-Wheel Drive Tractors.—Tractors are classified accord- 
ing to whether wheels or tracks are used to provide traction, viz., 
two-wheel drive, four-wheel drive, tracklayers, and half-tracks. 
Those in most general use are of the two-wheel drive type, with 
two large driving wheels at the rear and two smaller steering 
wheels at the front, 

General Purpose Tractors —These are two-wheel drive tractors 
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used to plant, cultivate, and harvest crops growing in rows. The 
necessary plant clearance at the rear is provided by (1) use of 
either large-diameter drive wheels or smaller wheels with “drop 
housings” enclosing the final drive gears, and (2) means for 
laterally adjusting the drive wheel tread to accommodate dif- 
ferences in row spacing. On four-wheel models, where the spacing 
of the front wheels approximates that of the rear, a high-mounted 
front axle is used, with laterally adjustable steering wheels. In the 
United States, where cultivating tools are commonly mounted at 
the front of the tractor, in full view of the operator, the “tricycle” 
type is most generally used. This design employs either a single 
front steering wheel or two closely spaced wheels. 

Standard Tread Tractors—These four-wheel tractors have 
fixed wheel treads and a low centre of gravity. They are used for 
pulling drawn loads and mounting machinery such as trenchers, 
loaders, shovels, blades, and back hoes, where high ground clear- 
ance is not necessary and a low centre of gravity is desirable. 

Tractors are powered by internal-combustion engines running 
on gasoline (petrol), kerosene, LPG (liquefied petroleum gas), or 
diesel fuel, Gasoline-engine tractors became the most popular in 
North America but, because of differential taxes on fuels, diesel 
engines suitable for tractors were developed in large numbers in 

reat Britain and Europe. As the demand for greater power has 
grown, diesel engines have been more and more widely used, even 
in North America, 

Rk Size of engine may be anything from about 12 to 120 hp. 
A more. There is no generally accepted classification according 
to Size, but the term “medium-powered” usually designates trac- 
PS in the 50-70 hp. range and “large” tractors are those over 

ii 70 hp. “Small” tractors may be of any size under about 
a ne but the term is most often used for the 20-40 hp. range, 
“ba tas types being referred to as “very small,” “garden” or 

by’ tractors. 
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The conventional wheeled tractor is of unit construction, con- 
sisting of an engine and transmission housing bolted together, 
the front of the tractor being supported by the front axle while 
the rear wheels are mounted on shafts projecting from the trans- 
mission housing. The transmission of a tractor consists of a 
clutch, gearbox, and final drive. The clutch is usually a multiple- 
disk type (see CrutcH). The gearbox commonly provides a 
choice of 6, 8, or more forward speeds—perhaps as many as 12 or 
even 16. This is achieved with sliding spur gears or constant 
meshed helical gears with synchronizing clutches, sometimes com- 
bined with epicyclic gear trains or a hydraulic (or hydrokinetic) 
torque converter (g.v.), A bevel gear set transfers the drive into 
the plane of the rear axles. In many tractors of small and medium 
size, the bevel differential drive gears provide the final speed 
reduction. In others, particularly larger tractors, pairs of spur 
gears or epicyclic gear trains provide this final reduction. At 
full engine speed, travel speeds are frequently less than 1.5 mph 
(2.4 km. per hr.). By reducing engine speed, with perhaps also 
the use of special gearing, speeds as low as 400 ft. (120 m.) per 
hr. may be obtained with some tractors. 

Before 1932, all wheel-type farm tractors were equipped with 
steel tires having high tapering lugs to engage the ground and pro- 
vide traction. Due to the resulting soil disturbance, rolling re- 
sistance was high and power transmitting efficiency low. In 1932, 
pneumatic rubber tires were introduced. At that time, tractor 
tires had a nearly circular cross section and drive wheel tires were 
available in two typical tread patterns. 

1. Nondirectional, with closely spaced knobs, or “button” lugs, 
providing rather poor traction characteristics. Operating in the 
field, their traction characteristics were poor. 

2. Directional, or bar type, with widely spaced diagonal lugs 
around the tire circumference. 

Both types operate with inflation pressures of 12-20 lb. per 
sq.in. (850-1,400 g. per sq.cm.). This low pressure allows con- 
siderable deflection and increases both ground contact and trac- 
tion. Lugs positioned diagonally across the face of the tire pro- 
vide self-cleaning. Pneumatic rubber tires greatly reduced both 
rolling resistance and slippage, effecting increased efficiency and 
higher ratio of drawbar power to engine power. In 1936 tire sec- 
tion height was reduced to further increase the area in contact 
with the ground. Lugs were increased in height and section, with 
wider spacing around the tire. This improved traction and effi- 
ciency and significantly lowered manufacturing costs. The intro- 
duction of “low section height” tires in 1957 further reduced the 
ratio of tire height to section width and permitted the use of over- 
size tires without significantly affecting the height of the rear axle 
and implement-attaching points above the ground. Wherever 
these were used marked operating advantages were gained. 

The original purpose of the tractor was to pull plows and other 
implements, but belt-pulley power takeoffs to operate stationary 
machinery were incorporated from the beginning. The rear power 
takeoff, introduced in 1918, provided power for the operation 
of mounted and drawn implements. Standardization of this de- 
vice permitted the tractor to be used with an assortment of im- 
plements. The independent or “live” power takeoff shaft dis- 
placed the transmission-operated takeoff, permitting the operation 
of implements at a constant speed while varying tractor travel 
speed. Another source of power is the hydraulic cylinder, op- 
erated by an oil pump; the cylinder may be mounted on the 
tractor or on a trailing tool, and may be connected to the tractor 
system with ‘breakaway couplings and hose. The commercial in- 
troduction in 1935 of the hydraulic lift, invented in 1929 by Theo 
Brown, resulted in the development of heavy-duty integral tillage 
implements, which revolutionized farm practices in many areas. 
An improved three-point implement hitch with hydraulic lift and 
automatic controls developed in England in the 1930s by Irish 
inventor Harry Ferguson was adapted to both light- and heavy- 
duty implements. 

Versatility.—The wheeled tractor is a versatile machine. It 
has to be if it is to meet such different requirements as, for 
example, those of a prairie farm growing only wheat and those of 
a mixed farm of small fields in hilly country with cereals, roots, 
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and grasslands as well as livestock. In the former case all the 
work of the farm can be crowded into a very few weeks in the 
year in two periods, one to prepare the ground and sow the crop 
and the other to harvest it; the high rate of work required can be 
achieved by using wide implements, traveling fast, and working 
long hours. In the latter case, work goes on all the year round and 
the main problems affecting the use of tractors are: economically 
working small areas of land in terms of acres per man-hour; moy- 
ing equipment from place to place; and transporting produce, 
seed, and fertilizer about the farm. The development of the 
modern wheeled tractor was directed toward meeting these latter 
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requirements—without overlooking other types of work, In prac- 
tice, most farming operations lie somewhere in the range defined 
by these two extremes. 

The problems of making the tractor as versatile as possible and 
providing for the utmost maneuverability and flexibility of the 
tractor-implement combination has resulted in the manufacture 
of wide ranges of mounted equipment. For example, there may 
be more than 20 different plows available for mounting on a given 
tractor, ranging from a single furrow deep-digging moldboard 
plow to a 5- or 6-furrow plow and 2 or more disk plows (disk 
tillers). With any of this equipment mounted on it the tractor 
becomes, so to speak, a self-propelled plow and is a flexible and 
maneuverable a unit as this term suggests. Incidentally, the 
6-furrow plow mentioned would probably not be used in small 
hilly fields and its presence in the list shows how the use of 
mounted equipment has spread. 

In the Great Plains areas of the United States and Canada, large 
tractors pull trailing disk tillers and rod weeders up to 42 ft. (13 m.) 
wide, covering as much as 25 ac, (10 ha.) per hr. Few European 
farms outside of the U.S.S.R. can economically employ tractors 
and equipment of this size, and on most large European farms the 
mounted 6-furrow plow would be quite adequate. Mounted till- 
age implements are commonly suspended so that their operation 
increases the loading on the drive wheels, affording improved trac- 
tion and reduced tire slippage. 

Other equipment available for mounting on tractors includes, 
for basic cultivation: different types of cultivators with shovels 
and tines, disk harrows, rotary cultivators; for sowing and plant- 
ing: drills for most types of grain and vegetable seed, corn (maize), 
potato planters, and transplanters; for weed, pest, and disease 
control; front- and rear-mounted toolbars to carry hoes, sprayers, 
and dusters; for transport and material handling: rear-mounted 
transport boxes, front-mounted loading forks, and buckets; for 
haying: side- and rear-mounted mowers, front-mounted buck 
rakes, and stackers. This list is not comprehensive—for example, 
there is mounted equipment for boring holes for fence posts and 
there are mounted circular saws and hammer mills—but it will 

serve to show the wide range of this equipment. 
The range of ground conditions under which a wheeled tractor 
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can work may be increased by equipping the driving wheels with 
devices to enable them to get a better grip. Such equipment 
may consist of attachments to the wheel centre with projecting 
members extending beyond the circumference of the tires (strakes) 
or chains around the tire with projecting grousers, or cleats 
(girdles). (See also Farm MACHINERY; PLANTING MACHINERY; 
TILLAGE MACHINERY; HARVESTING MACHINERY.) 

Tracklaying Tractors.—Crawlers, or tracklaying tractors, run 
on continuous tracks which they lay down for themselves and pick 
up again as they go along. The tracks consist of a number of 
plates or pads pivoted together and joined to form two endless 
chains, one on each side of the tractor. Tracklaying tractors are 
used to obtain better adhesion or lower ground pressure than would 
be possible with an ordinary wheeled tractor. They may, for 
example, be used on heavy soil where it is necessary to carry 
out cultivation requiring high drawbar pulls at a period of the 
year when the soil may be so sticky that pneumatic tires will 
not keep sufficiently clean, or on very light soil which will not 
provide a good grip for a tire. They are likely to be found in 
use in those parts of the world where the requirements of soil 
or water conservation involve farmers in operations which, else- 
where, would be classed as agricultural engineering—for example, 
the construction of contour ridges or dams. The removal of 
virgin bush is another job beyond the capabilities of the ordinary 
tractor, but this is rather a special operation and not really part 
of routine farming. 

The construction of a tracklaying tractor is quite different from 
that of a wheeled tractor. The main chassis usually consists of a 
welded steel hull containing the engine and transmission. In many 
smaller tracklaying tractors and those with mounted loaders, 
shovels, or bulldozers, the tracks are rigidly attached to the hull, 
both at front and rear, Where it is desired that the tracks follow 
irregular ground contours, they are so mounted that their front 
ends may swing up and down relative to each other. This is ac- 
complished by pivotally supporting each track from a trunnion 
positioned near the rear drive axle, The front of the hull is sup- 
ported by a transverse link or spring, connecting the forward ends 
of the two track frames. The tracks move upward and downward 
relative to each other when the tractor crosses uneven ground. 
The transmission usually has no differential gear between the 
two tracks, When traveling straight ahead, the driving sprockets 
turn at the same speed because they are mechanically coupled to- 
gether. To steer the tractor, the power to one. track is wholly or 
partially disconnected by use of the appropriate steering clutch; 
for sharp turns, one track may be held stationary by means of a 
brake. 

‘An alternative to clutch-and-brake steering is the provision 
of a differential gear of fixed ratio between the two driving 
sprockets, brought into action by the use of hand levers controlling 
suitable clutches or brakes. Tracklaying tractors have 6 to 8 
forward speeds, ranging from about 1.5 to 6 mph. Many are 
equipped with hydrokinetic torque converters. Their engines 
develop from 40 to 320 horsepower. 

Because of the restricted ground clearance under the body of 
the tracklaying tractors, and the fixed distance between theif 
tracks, tractors of this type are poorly suited to the cultivation 0 
crops planted in rows. In the U.S.S.R., where the growing of row 
crops has been limited, 50% of all farm tractors have been track 
layers, but in most other mechanized farming areas of the world, 
the proportion of tracklayers has been only about 5%. In the US, 
tracklaying tractors find their principal farm use in the irrigal 
areas of Arizona, California, and other parts of the West, where 
they pull deep tillage plows, ditching plows, land levelers, am 
other heavy drainage equipment. They are especially suited t0 
those areas where the soil is soft and marshy. Tracklaying t13% 
tors pulling combines (harvester-threshers) have been largely p 
placed with self-propelled combines in the rice growing areas © 
the United States. In most such areas, the nature of the subso! 
is such that sufficient traction to propel the combine can be $è 
cured with large pneumatic tires having high drive lugs. In othet 
areas, where there is no-firm subsoil, it is frequently necessary W 
provide combines with crawler tracks, in order to obtain ace 
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quate flotation and sufficient traction. In the hilly wheat growing 
areas of the northwest, self-leveling grain combines have replaced 
the drawn combines so generally pulled by tracklaying tractors in 
the past. 

Tou Wheel Drives.—Four-wheel drive tractors are able to 
work under many soil conditions which immobilize both two- 
wheel drive tractors and tracklayers. Their use has been limited 
due to their complicated construction, high cost and, in many 
cases, because they were only modified two-wheel drive tractors 
incapable of properly dividing the power between the front and 
rear driving wheels, but their popularity has grown steadily. 

A four-wheel drive farm tractor developing 150 drawbar horse- 
power, more than twice that of any previous wheel type farm 
tractor, was introduced in the U.S. in 1958. Powered with a six- 
cylinder two-cycle diesel engine developing 218 hp., this tractor 
without added ballast weighed 19,910 Ib. (9,030 kg.) or 91 Ib. 
(41 kg.) per engine horsepower. To permit easy one-man opera- 
tion, the tractor had power steering, a torque converter, a trans- 
mission with compressed air gear shifting, and air-brakes; the 
tractor hitch was so constructed that heavy-duty implements could 
be picked up and transported by the tractor; and the hydraulic 
system provided for lifting and controlling the working depth of 
a wide variety of integral and drawn equipment, including disk 
plows, field cultivators, and other implements that have a work- 
ing width as great as 42 ft. (13 m.) and can be operated at speeds 
up to 6 mph to till fields at rates as high as 32 ac. (13 ha.) an 
hour. 

Special Purpose Tractors.—As the versatility of the ordinary 
tractor is increased and farming techniques change, the need for 
special purpose machines diminishes, The way in which this hap- 
pens is well illustrated by reference to the control of weeds in 
row crops. Shortly after World War II, there was a spate of 
development of self-propelled toolbars which were really special 
purpose tractors designed for interrow cultivations. These ma- 
chines were very successful and many are still in use, but the work 
they were designed to do is more often done in Europe by a steer- 
age toolbar mounted at the rear of a conventional tractor. The 
objection to this equipment is that two men are used on the job, 
one on the tractor and one steering the hoes on the toolbar close 
to the plant. The next step, which removes this objection, is to 
drill seed in a strip of ground which has been sprayed to kill the 
weeds, so that growth of weeds takes place only in the centre of 
the space between rows of plants. In the U.S., an equal degree of 
cultivating is obtained by the use of special cultivators mounted 
on the front of tricycle tractors, in full view of the operator at 
all times, The conventional cultivating shovels, working next to 
emerging plants, such as sugar beets, beans, and other vegetables, 
are replaced with thin knives spaced about two inches apart. 
Tractor speed is held to a maximum of 1.25 mph, in order not to 
cover the tiny plants. This practice employs but a single operator. 

The cultivation of vineyards has led to the production of two 
types of special tractor. One is a machine narrow enough to go 
between the rows of vines. Machines of this type are usually 
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ordinary tractors modified. The other type is a high clearance 
tractor capable of straddling one or more rows. Sometimes trac- 
tors of this type are ordinary machines modified (several manu- 
facturers market “high-clearance” models capable of straddling 
a growing crop of corn, but these are not high enough for vines) ; 
more often, a high-clearance vineyard tractor is a special machine. 

Single-Axle and Garden Tractors.—Single-axle or “walk- 
ing” tractors are small tractors characterized by the fact that the 
operator generally walks behind. They are carried on a pair of 
wheels fixed to a single drive axle. The engine is usually in front 
of the axle, the tools on a toolbar behind, and a pair of handles 
projects to the rear. Engine power may be from 1 to 6 hp. The 
tractor will probably be provided with a gearbox giving two or 
three forward speeds, from about 1 to 4 mph, together with a 
reverse drive. Steering is effected by interrupting the drive to 
one or other of the wheels either by releasing a clutch or slackening 
a V-belt drive by means of an appropriate lever on each handle. 
The range of equipment for some machines of this type is con- 
siderable and may include, in addition to a plow, cultivator, and 
hoes, such items as a sprayer, a mower, and a two-wheeled trailer, 
When the tractor is coupled to a trailer, the operator rides and a 
similar arrangement is sometimes used with some implements. 
Many tractors of this type are equipped with rotating cultivating 
tools. 

A development arising from this has been the production of 
small wheelless rotating cultivators. Both two-wheel and very 
small four-wheel machines (which may range up to 20 hp.) also 
are classified as garden tractors, There was a tremendous increase 
in their use after World War II, especially in the U.S. and Japan. 
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The modern concept of a tractor is quite different from that 
which existed from the introduction, between 1900 and 1910, of 
the first machines with internal combustion engines and lasted un- 
til the 1920s. During this early period the tractor was regarded 
as a mobile source of power for driving stationary equipment such 
as a threshing cylinder (drum) and, in the field, as a substitute for 
draft animals. The basic design owed something to steam traction 
engines and something to the automobile or truck which was be- 
ginning to take shape in the early 1900s, The only concession to 
the implement was the provision of a drawbar by means of which 
an implement could be pulled. 

The 1930s witnessed the general acceptance of rubber tires and 
the integrated tractor-implement combination, which started with 
the Farmall tricycle tractor in 1925. For this initial tractor, 
only two mounted implements were available—cultivator and 
planter. These were followed by a more complete line of imple- 
ments, with a hydraulic lift for raising them out of the ground, 
and the final displacement of animal power on farms began. The 
concept came to fruition with the introduction of the three-point 
implement hitch and the automatic control of implement draft. 

The most striking developments since that time have been the 
addition of more travel speeds (in 1930 a tractor gearbox was 
considered satisfactory if it provided three forward speeds and 
a reverse; by the 1960s any number less than six was considered 
inadequate and tractors with several more were not uncommon), 
the increase in top speed up to approximately 20 mph, direct 
engine-driven PTO, power steering, and trebling of engine power. 
Tractors developing more than 120 hp. are in general use, and 
25% of all farm tractors sold in the U.S. deliver more than 90 
hp. at the power takeoff. 

Another development, the use of transmissions with full plane- 
tary gearing, allows “gear shifting” without arresting forward 
travel. 

In the 1960s more than 80% of the world’s 10,000,000 agricul- 
tural tractors were concentrated in Europe and North America, 
which had a ratio of approximately one tractor per 125 ac. (50 ha.) 
of arable land. Latin America had only one tractor per about 800 
ac. (325 ha.); the Near East one per 2,500 ac. (1,000 ha.); Africa 
one per 3,000 ac. (1,215 ha.) ; and the Far East one per more than 
10,000 ac. (4,050 ha.). 

As the use of tractors spreads to more and more parts of the 
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world new difficulties are being encountered. One of these is ex- 
treme temperatures. Tractor engines must be designed to start 
reliably in cold climates and not to overheat in hot places; the 
transmission must also tolerate wide temperature changes, The 
problems involved are usually rather more complex than appears 
at first sight. For example, to make a tractor suitable to work 
in a hot climate it is not sufficient simply to provide more cooling 
area, say a larger radiator. It is necessary to make sure that the 
radiator does not get blocked with bits of straw or chaff; a cer- 
tain amount of rubbish in a radiator when working in wheat in 
Northern Europe may very well not matter but the same degree 
of blocking when working on scrub-clearing in equatorial Africa 
probably would. At high altitudes, where the air is less dense, 
cooling is likely to be a particular problem if the temperature is 
high. The power developed by a tractor will, of course, be less 
at a high altitude and this must be allowed for in planning the 
use of tractors in these circumstances. Perhaps the biggest prob- 
lems encountered when tractors are transferred from temperate to 
tropical countries arise from the presence in many places of 
highly abrasive soils. Engines, transmissions, and all working 
parts need to be yery carefully protected by air filters and dust- 
excluding seals. Under these conditions the rate of wear of tracks 
ona tracklaying tractor may be prohibitively high. Unfortunately, 
the rate of wear of a pneumatic tire on very hard hot soil is 
also high. 

Further improvement and modification of the conventional 
tractor will obviously be of considerable help to agriculture in some 
parts of the world and of some help in almost all parts; however, 
the development of small power units—say about 5-8 hp. as 
represented by the single-axle tractor—may prove more useful in 
the introduction of mechanization into many areas of primitive 
agriculture. (H. J. Ha.) 

Brstiocrapny.—Edgar L, Barger, et al., Tractors and Their Power 
Units, 2nd ed. (1963); R. B. Gray, Development of the Agricultural 
Tractor in the United States (1954); Fred R. Jones, Farm Gas Engines 
and Tractors, 4th ed. (1963); W. H Worthington, Miscellaneous Pa- 
pers SAE Transactions and ASAE Agricultural Engineers (1953-1959) ; 
Ministry of Automobile Industry and Agricultural Machinery Czecho- 
slovakia, Analysis of the Trends of Farm Tractor Development (1957) ; 
Food and Agricultural Organization, Production Yearbook (annually) ; 
United States Department of Agriculture, Power to Produce: the Year- 
book of Agriculture 1960 (1961). See also publications of the Agricul- 
tural Research Service, U.S.D.A.; Deere & Company Economic Research 
Department, (Wa. H W.) 

TRADE, INTERNATIONAL. International trade may be 
defined simply as the exchange of goods and services among na- 
tions, Its long and colourful history, beginning with primitive 
barter, has been intimately associated with the growth of civiliza- 
tion, the development of money as a medium of exchange, and the 
adoption of standard weights and measures. It has been influen- 
tial in shaping economic thought at critical periods when new 
methods of communication and transport occasioned a widening of 
markets. It was largely by trade that products, processes, and 
ey were spread around the world. (See Commerce, History 
or. 

This article is divided into the following sections: 

I. International Distinguished from Domestic Trade 

II. Historical Background 
1, Ancient and Medieval Trade 
2. The Early Modern Period 
3. The 19th-Century Commercial Revolution 
4. Breakdown of the 19th-Century Trading System 
Modern World Trade 
1. Commodity Composition 
2. Removal of Trade Barriers 
3. Geographical Distribution of World Trade 
4, Relation of Imports to Exports 
5. Statistical Records 


I. INTERNATIONAL DISTINGUISHED FROM 
DOMESTIC TRADE 


The word international came into use in 1780 when the English 
philosopher Jeremy Bentham felt that a new word was necessary 
to emphasize the fact that transactions between citizens of separate 
nation-states differ in many important respects from those between 
persons who live in the same country. International trade in the 
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20th century differs from domestic trade primarily because na. 
tional governments interpose obstacles to the dealings of their 
nationals with foreigners. In addition to the difficulties associated 
with dealing in two or more currencies there are a number of other 
obstacles that take the form of tariffs on imports, exchange con. 
trol, and the prohibition of trade in certain goods or to certain 
countries. 

In the Middle Ages, before nation-states were fully consolidated, 
this was not the case; traders moved freely across western Europe, 
especially to the periodic fairs. From their customs, traditions, 
and practices there developed what was known as the Law Mer. 
chant. These rules of fair trading were enforced by what came to 
be known as piepowder courts (from pied poudré or “dusty foot”) 
constituted by the merchants themselves. Incorporated later into 
national legislation, they formed the basis of commercial law as it 
is now enforced by national courts. From the 17th century on- 
ward they were reinforced by commercial treaties that defined 
the status and rights of traders in foreign lands. 

The national governments that emerged at the end of the Mid- 
dle Ages soon found that imports were an elastic source of easily 
collectible revenue. Duties on imports came to be used to yield 
revenue and to protect local producers from the competition of 
foreign suppliers. Where local producers were strongly organized 
they secured from their governments drastic limitation, or even 
complete prohibition, of imports. Taxes on exports have been 
less common, but some governments have levied them successfully, 
As a rule, governments favour and try to promote exports, while 
they look with suspicion on imports. This is due to a widespread 
beli@f that exports yield profits and provide employment while 
imports drain money out of a country, Economists and traders 
have long argued that imports must be paid for by exports and 
that the importing country gains by securing its imports more 
cheaply than they can be produced at home, The preference for 
exports persists, however, and is the chief popular support for tariff 
protection. (See TARIFF.) 

As noted above, a major difference between domestic and in- 
ternational trade arises from the fact that every country manages 
its own monetary system. Trade within a country is carried on 
with the national currency but transactions that cross national 
boundaries must involve at least two national currencies. _ Elabo- 
rate mechanisms have been developed to transfer payments from 
one monetary system to another, and every government must be 
concerned with balancing payments into and out of its monetary 
system. (See INTERNATIONAL PAYMENTS.) Such payments M- 
clude not only those for the import and export of goods but those 
that finance a great variety of “invisible” imports and exports, such 
as freight charges, tourist expenditures, government spending 
abroad, security purchases, long-term investments, payment of in 
terest and dividends, and short-term capital movements for secur 
ity or profit. An excess, or deficiency, of outward over inwa 
payments can have serious, and often sudden, effects on nation 
credit systems; they can cause commodity prices to rise or fall an 
they can deplete or build up the nation’s gold reserves. 3 

International trade amounts to only about 54% of domestic 
trade in the United States but may amount to as much as 45% 
in countries such as the Netherlands, which, because they are less 
self-sufficient, must be more dependent on international trade. 
However small it may be, international trade is important because 
of its effect on the national credit structure. The balancing of my 
ternational payments has occupied a significant place in the litera 
ture of political economy from the time of the 16th- and 17th: 
century mercantilist writers whose doctrines were attacke! 
by Adam Smith. ‘The modern theory of international trade is CO 
cerned primarily with analysis of the balancing of internatio 
payments. í 

Modern international trade is thus distinguished from that ° 
earlier periods by its enormous growth and complexity. It has 
grown not only in amount and variety but has extended over H 
whole inhabited world. Most of this growth has come in the 19% 
and 20th centuries, mainly as the result of improved and cheapen® 
means of transport, more rapid communications, and a spre 
network of financial institutions. 
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II. HISTORICAL BACKGROUND 

1. Ancient and Medieval Trade.—The trade of ancient and 
medieval times, and even of early modern times, is now chiefly of 
antiquarian interest. (See Commerce, History or; TRADE, PRIM- 
imive.) As long as goods were costly to transport and could be 
carried over sea or land frontiers only in small quantities, such 
trade was largely confined to.exotic, luxury products. There were 
exceptions such as the trade in salt from the Mediterranean up the 
European river routes and the trade in grain and building materials 
from North Africa to cities such as Rome; but the greatest profit 
could be made by carrying such goods as wine, spices, honey, oil, 
ivory, precious stones, silks, and woven cloths. In his poem “Car- 
goes,” John Masefield gave a correct impression of the “Quin- 
quireme from Nineveh,” carrying 

+. . a cargo of ivory, 

And apes and peacocks, 

Sandalwood, cedarwood, and sweet white wine. 
This early trade was carried on mainly by valuation in gold and 
silver. While many different coins minted by various rulers were 
in circulation, they were all exchanged at their metallic value rather 
than their face value. From time to time undervaluation of one 
metal in terms of the other led to the disappearance of gold or sil- 
ver, and overimportation of luxury goods led to the disappearance 
of both gold and silver from a particular country. Attempts to 
explain these phenomena led to the earliest writings on political 
economy. (See Economics.) 

2, The Early Modern Period.—The voyages of exploration in 
the 15th and 16th centuries that found a sea route to the fabled 
wealth of the Far East—and in doing so led to the discovery of 
the Americas—were largely motivated by the search for gold and 
silver to pay for the spices, cottons, and silks imported from the 
Middle and Far East. At the same time the need for timber, sail- 
cloth, cordage, pitch, turpentine, copper, and iron, all of which 
were essential for both naval warfare and commercial shipping, 
led to struggles to control the Baltic trade. In the 17th and 18th 
centuries there was an active trade in slaves from Africa to the 
West Indies and to the mainland of North America, but this was 
largely incidental to the development of trade in sugar, rum, to- 
bacco, and, later, cotton. Meanwhile the trade in Far Eastern 
spices, silks, and handcrafted articles did not lose its importance. 

Ships were still small, averaging little more than 50 tons burden. 
At the end of the 17th century, the English political economist 
Sir William Petty estimated that the average value of merchandise 
a ship could carry in a year was from £1,000 to £1,500 sterling. 
More than a century later, in 1820, the total value of world exports 
was estimated at £135,000,000 ($567,000,000), Even allowing for 
the fact that prices have risen considerably since then, this is a 
very small fraction of the total value of world exports in the 1960s 
—about $140,000,000,000. 

3. The 19th-Century Commercial Revolution—The de- 
velopment of steam power and mechanical methods of manufac- 
ture early in the 19th century revolutionized the character of inter- 
national trade. The change was poetically expressed by Masefield 
When he contrasted the cargo of a “Stately Spanish galleon,” 
carrying 

:. . diamonds 
Emeralds, amethysts, 
Topazes and cinnamon and gold moidores 


with that of a “Dirty British coaster,” whose cargo was 
see yne coal 
fla, area 
Firewood, iron-ware, and cheap tin trays. 
pas the influence of the steamship and the steam locomotive, 
€rnational trade came to be concerned mainly with the exchange 
A manufactured goods for raw materials and foodstuffs. 
in n important reason for the rapid development of manufactur- 
8 capacity, first in the United Kingdom and then in western 
Frise and the United States, was the creation of the British 
ait a banking system, which led to flexible use of credit 
ited rf Ftoi in the use of gold. Joint-stock banking, with limn- 
; ne ility, developed rapidly from the 1830s onward. It en- 
ed bankers to finance both the rapidly expanding volume of 
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imports and exports and the investments necessary to build fac- 
tories, railroads, and ships in Europe and in foreign ports, to build 
roads and railroads to open up mineral deposits, and to expand 
agricultural production overseas. The fact that international 
trade was shifted from a metallic currency to a credit basis even- 
tually made the balancing of international payments a subject of 
greater national concern. But as long as sterling was the principal 
money used in world trade and the British banks (including the 
Bank of England until 1946) were privately owned, the clearing 
of international payments was centralized in the London money 
market. Gradually the Bank of England came to limit its com- 
mercial operations and to accept the responsibilities of a central 
bank. All other currencies were pegged on sterling, which became 
a synonym for reliability. 

The 19th-century trading pattern, dominated by the manufac- 
turing and financial strength of Great Britain, was greatly facili- 
tated by the British adoption of free trade (q.v.) in 1846. Im- 
port duties were abolished on all but a few revenue-producing 
items, and these were countervailed by excise duties on local pro- 
duction. London became virtually a free port, the centre of the 
world trading system, and the site of organized commodity ex- 
changes where goods could always be bought and sold. These 
exchanges were supplemented by banking, insurance, shipping, and 
other services. Sterling became the currency in which most of 
the world’s trade was carried on even when the actual goods did 
not pass through the United Kingdom. 

Textile and metal products made in British factories were soon 
underselling the goods produced by hand labour in the Far East, 
particularly in India. The original centres of cotton weaving are 
indicated by such words as calico (from Calicut), muslin (from 
Mosul), and chintz (from an Indian word meaning variegated), 
but the invention of the spinning jenny and the power loom made 
Lancashire the cotton centre of the world. It drew its raw mate- 
rials from Egypt and the United States and sold its finished prod- 
ucts all over the world. Metal manufacturers of the English mid- 
lands could undersell the handicraftsmen of India and China, and 
English potteries competed effectively with the Far Eastern makers 
of crockery and porcelain. Until the export of raw materials from 
the Far East and other areas could be organized, payment for these 
cheap imports was made in gold and silver, as well as precious 
stones, spices, and the more expensive woven cloths, carpets, and 
rugs. In India, the loss of gold and silver caused inflation of com- 
modity prices and there was much unemployment and distress 
among the Oriental craftsmen whose wares were displaced by 
cheap manufactured imports. This situation facilitated the con- 
quest of India and other colonial areas in Asia and Africa. 

The increased efficiency of manufacturing in England gradually 
spread to the European continent and to the United States. It 
was aided by a transport revolution caused by the construction of 
canals, railroads, and hard-surface roads. Equally important was 
the commercial revolution, including the development of banking 
and insurance and the introduction of the concept of limited lia- 
bility, which made possible the modern corporation (g.v.) owned 
by stockholders who risk only their own investment. As transport 
opened up continental areas, freight rates fell so that goods could 
be moved economically from inland areas to coastal ports, from 
which they could be shipped even more cheaply by water. Trade 
expanded greatly. 

Toward the end of the 19th century, western European countries 
began to compete effectively with Britain in selling manufactured 
goods in the export markets. A movement sprang up in Britain 
for reversion to tariff protection against this new competition. 
British agriculture had been sacrificed to obtain cheap food and 
as manufacturing competition grew, Britain’s advantage in world 
trade came to be more and more confined to its financial services. 

Increasing prosperity and more abundant food, as well as ad- 
vances in sanitary engineering and preventive medicine, were re- 
sponsible for a rapid rate of population growth, particularly in En- 
gland where the population quadrupled in the 19th century. At 
the same time people crowded into cities. To feed these urban 
dwellers dnd to furnish raw materials for the manufacturing indus- 
tries, it became necessary to develop new sources of overseas sup- 
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ply. The overseas suppliers of raw materials and foodstuffs offered 
a growing market for manufactured goods and outlets for accumu- 
lating capital. The inland plains of the United States, for example, 
were made accessible by railroads, largely built with British capi- 
tal. To the staple exports of colonial America such as cotton and 
tobacco, wheat was added, at first from New York and, after the 
completion of the Erie Canal in 1825, from regions to the west. 
When the midwestern states were found to be particularly suit- 
able for growing Indian corn (maize) and the raising of hogs and 
cattle, the export of grain was followed, after the introduction of 
refrigerator cars in the 1870s, by large meat shipments. Silver 
from Nevada and gold from California also found ready markets 
in London. 

In supporting the declaration of the Monroe Doctrine in 1823, 
the British foreign secretary, George Canning, who had played 
an important part in bringing about its promulgation, declared 
that he had “called the New World into existence to redress the 
balance of the Old.” Though he spoke in terms of diplomacy and 
power politics, British traders and investors realized his ambition 
in economic terms. Not only in the United States and the Latin- 
American republics, but in Canada, Australia, New Zealand, and 
South Africa, European settlers produced vast quantities of wheat, 
meat, butter, cheese, wool, hides, skins, tallow, and mineral ores 
to feed the growing European populations and furnish their fac- 
tories with raw materials, Between 1760, which is usually taken 
as the beginning of the Industrial Revolution, and 1913, the last 
year before World War I, the British population increased five- 
fold; but imports, largely of food and raw materials, increased 
seventyfold in volume (and even more in value). 

The search for minerals and for tropical materials such as palm 
oil, hardwoods, and later rubber and cocoa, as well as gold and 
diamonds, led to imperial expansion, particularly in Africa, in the 
latter part of the 19th century. There was international political 
rivalry, of course, but the basis of imperial expansion was’ the 
search for raw materials and markets. A historian has described 
the evolution of the British Empire as a moving frontier in which 
strategic interests, missionary effort, settlement of emigrants, and 
other factors played a part but in which the dominating factor was 
trade and investment. The economic history of the 19th century 
was largely the result of the expansion of world trade, centred at 
first in the United Kingdom but spreading to western Europe and 
the United States as the 19th century drew to a close. Predomi- 
nantly this trade consisted of the shipment of raw materials and 
foodstuffs from the less developed countries to the more developed 
countries in exchange for manufactured goods, including machin- 
ery and equipment for ports and railroads. During that century 
European settlers occupied and developed all the unoccupied in- 
terior grasslands of both temperate zones, in the Americas, Aus- 
tralia, New Zealand, and South Africa, and from them exported 
an increasing flow of food and materials to western Europe. 

4. Breakdown of the 19th-Century Trading System.— 
This British system was greatly weakened by the devastation of a 
large part of western Europe during World War I and by the infla- 
tions and financial crises that followed the war. It was further im- 
paired by the decision in 1925 to return sterling to its prewar gold 
value, which made British exports and shipping rates more costly. 
The use of petroleum for naval and commercial vessels led to the 
decline of British tramp steamers that carried cargoes to coaling 
stations overseas and returned with bulk cargoes of raw materials. 
The loss of these outbound shipments increased the costs of in- 
bound cargoes. 

The decisive blow to the 19th century trading system, however, 
was the British abandonment of free trade at the onset of the great 
depression of the early 1930s. A measure of tariff preference had 
been introduced in 1919 and minor import duties to protect certain 

key industries in 1921, but it was the severe financial crisis that 
developed in 1930 that led to the introduction of a general pro- 
tective tariff, which was strengthened in 1931, One decisive fac- 
tor in the British decision was the effect of the Smoot-Hawley 
Tariff of 1930 in the United States, which gave protection against 
agricultural imports, raised the duties on a wide range*of goods, 
and stiffened the tariff regulations. World surpluses were chan- 
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neled to the United Kingdom, which had been an open market since 
free trade was first introduced in 1846. With prices falling rapidly, 
the British markets were swamped, unemployment rose sharply, 
and the British government abandoned free trade. In July 1932 
an Imperial Economic Conference at Ottawa negotiated a series 
of commercial treaties by which the self-governing units of the 
Commonwealth granted preferences to each other on most im- 
ports. At the same time the United Kingdom imposed restrictions 
on Latin-American, Danish, and other food imports that competed 
both with British and with the Dominions’ agricultural products, 
The colonies that had not yet gained independence also ceased to 
practise free trade, 

Pressure continued on the British balance of payments so that 
the London money market was forced to raise interest rates and 
to restrict overseas lending. An effort was made to meet the finan- 
cial needs of the Commonwealth countries, but for most countries 
the United Kingdom ceased to be a source of short-term accom- 
modation and of long-term development capital. The area within 
which national currencies remained pegged on sterling and kept 
their reserves at the Bank of England became known as the sterling 
area, It was mainly, but not entirely, composed of Commonwealth 
countries, though some Commonwealth countries, notably Canada, 
were not members. The sterling area therefore was in effect a 
remnant of the world market from which the United Kingdom had 
drawn imports on a free trade basis and which the London money 
market had kept supplied with capital. These restrictive measures 
failed to remedy the balance of payments pressure. In Septem- 
ber 1931 sterling became an inconyertible currency and began to 
depreciate against gold and those currencies such as the dollar that 
remained on a gold basis. All countries except the United States 
and a few oil-producing countries were forced to follow sterling or 
impose import quotas and tight exchange control. 

The restored gold standard broke down in the great depression 
of the 1930s, during which world trade fell to a third of its prewar 
value, World War II, in which the United Kingdom lost the bulk 


of its overseas investments (amounting to about £3,000,000,000). 


and incurred foreign debt to an approximately equal amount, com- 
pleted the destruction of the world trading system centred on Lon- 
don. Britain was still a great importer and much foreign trade was 
still conducted in sterling; but financial power and manufacturing 
leadership passed to the United States while many other countries 
made considerable inroads upon Britain’s former export markets. 


II. MODERN WORLD TRADE 


The 20th century trading system differs from that of the 19th 
century in many important respects. It no longer consists mainly 
of the exchange of manufactures from the developed countries for 
foodstuffs and raw materials from the less developed. The largest 
and fastest growing sector of world trade consists of the exchange 
of specialized manufactures among the developed countries. 
Many new commodities have entered into world trade, not only 
new manufactured products but such commodities as petroleum, 
aluminum, and a great variety of specialized materials necessary 
for the new manufactures, There has been‘ a great acceleration of 
the chemical industries producing synthetic substitutes for many 
materials that were formerly staple exports from the less de- 
veloped countries. The application of scientific methods to agri- 
culture, combined with agricultural protection, has made the de- 
veloped countries less dependent than they were upon imported 
foodstuffs and raw materials. The commodity composition 0 
world trade changed radically and promised to continue to change 
as new technology developed. There were great shifts also in the 
geographical distribution of world trade. 

The greatly increased volume of international trade in the 19505 
and 1960s differed from that of 19th century trade not only in com“ 
modity composition and geographical distribution but also in the 
way it was organized and financed. As noted above, in the 19th 
century London was the coordinating and regulating centre © 
world trade and also of world investment; the great bulk of trade 
and investment was financed in sterling and cleared through Lon- 
don. The London money market was the centre where bills © 
exchange could be discounted so that exporters could receive pay" 
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ment as soon as their goods were shipped while the importers did 
not have to pay for those goods until they were received. The 
short-term credit that made this convenient arrangement possible 
was provided by London financiers. The bankers of London also 
provided the bulk of the long-term credit for overseas investments. 
There was a complex interplay between these short-term and long- 
term credit arrangements, centred in London. 

After World War I, financial power shifted to New York, which 
provided the bulk of long-term credit for investment. But London 
continued to'be the greatest importing centre and to handle the 
financing of short-term credit needed to keep world trade moving. 
The United States was not only more self-sufficient than any other 
country, but had for many decades imposed high protective duties 
on imports. As noted above, the United States in 1930 raised 
these duties to still higher levels; in 1931-32, at the onset of the 
world depression, the United Kingdom gave up the effort to main- 
tain free trade; and many European countries imposed import 
quotas and exchange restrictions. This combination of restraints 
on international trade contributed greatly to a fall in the prices of 
raw materials that was unprecedented in magnitude and duration. 
Eyery country in the world turned to protectionist devices. The 
less developed countries overseas, except for the brief period of 
shortages during World War II, never fully regained their Euro- 
pean export markets for foodstuffs and raw materials. Practically 
all of them began to industrialize behind the shelter of tariff pro- 
tection, so that the 19th century pattern of trade was destroyed 
from both sides: the manufacturing countries protecting and sub- 
sidizing their agriculture and the agricultural countries endeavour- 
ing to promote import-saving manufacturing industries. 

1. Commodity Composition.—As manufactures became more 
complex they drew upon the whole world for a great variety of 
materials. For example, in 1939, just before the outbreak of 
World War II, the telephone industry in the United States was 
using 35 different materials drawn from many different countries, 
and the automobile industry was using as many as 184, ranging 
from acetic acid to zirconium, A report on the telephone industry 
two decades later listed over 60 materials—including cobalt from 
the Congo, rubber from Malayan jungles, beryllium from India, 
and tin from. Indonesia—used in the standard desk telephone. 
Such items were used in small quantities compared with the bulk 
cargoes of foodstuffs and agricultural and mineral raw materials 
that had been characteristic of 19th-century trade. The progress 
of technology constantly leads to the production of synthetic sub- 
stitutes for many natural materials such as rubber, silk, and cotton, 
and often makes possible the substitution of one mineral for 
another. Inventions such as radio and satellite communication 
Systems reduce the amount of copper needed for telephone wires 
and cables. Most such scientific developments occur in the devel- 
Oped countries of Europe and North America and tend to reduce 
their dependence upon underdeveloped countries for raw materials. 

The greatly increased productivity of agriculture in the devel- 
Oped countries had the same effect. Seed selection, fertilizers, im- 
Proved methods of cultivation and irrigation, and greatly increased 
use of machinery for soil preparation, cultivation, harvesting, grad- 
ing, packaging, and marketing enabled the United States and such 
Countries as Canada, Australia, and New Zealand to produce large 
food Surpluses with much smaller proportions of their labour force 
devoted to agriculture. Similar developments took place in west- 
ern Europe and in Japan which, after their recovery from World 
War II, reduced their dependence on imported foodstuffs. The 
less developed countries therefore faced restricted markets and 
ewer prices for many of the agricultural commodities that were 
their Staple exports in the 19th century. In all the developed coun- 
tries these technical advantages were reinforced by government 
subsidies and by tariff and quota restrictions on agricultural ex- 
ports. Thus the United States did not admit commodities of which 
it had a surplus; the domestic price was maintained above the 
World market price and exports of surplus commodities were made 
either at the lower world price or by special arrangements to take 
Payment in foreign currencies, which in effect are inconvertible. 
o © statistics of agricultural commodity. exports would be much 
Wer if these virtual gifts were excluded. 
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The number of commodities entering into world trade runs 
into the hundreds of thousands. There has been, since World War 
II, a greater number of independent nation-states. It is possible, 
therefore, only to summarize the statistics of world trade in broad 
categories of goods. 

During the latter half of the 1950s, agricultural exports in- 
creased by less than 30% and nonagricultural exports by more 
than 60%. Some classes of agricultural exports actually fell in 
absolute value as well as in the percentage share of world exports. 
This was notably the case in some tropical products—coffee, tea, 
cacao, bananas, cotton, and spices. The exports of grains, dairy 
products, and meats, which come mainly from the surplus-produc- 
ing developed countries, all maintained or improved their per- 
centage of world exports, and these developed countries also com- 
peted successfully in the exports of rice, sugar, citrus’ fruits, 
tobacco, and forest products. Petroleum became the largest single 
commodity export, amounting to roughly 8% of world exports and 
increasing at an average annual rate of 6%. 

Other mineral exports also increased steadily. There was a cu- 
mulative acceleration in the consumption of the base metals. The 
so-called “doubling periods” during which as much of one com- 
modity is used as has been used in all previous periods have been 
calculated as 20 years for tin, copper, and lead, 17 years for zinc 
and phosphates, 15 years for coal and iron, 11 for petroleum, 7 for 
aluminum, and 5 for magnesium. The largest known reserves of 
the ores containing these metals are those found in the less de- 
veloped countries; but their development requires massive invest- 
ments in mining and smelting operations and in transport facilities 
necessary to bring them to the market in the manufacturing coun- 
tries. New methods of extraction and processing often make it 
more profitable to exploit low-grade deposits in the developed 
countries than to undertake the heavy investment required to 
bring richer deposits in the less developed countries into produc- 
tion. Nevertheless, there has been a steady increase in mineral 
investment, including petroleum, and mineral exports are of grow- 
ing importance to many of the less developed countries. 

The principal change in the commodity composition of exports, 
however, was the rapid development of manufactured exports 
among the developed countries. These increased at an average 
annual rate of about 8%, and each year became a larger percentage 
of total world exports. More international investment went into 
manufacturing, as distinct from extractive industries, the larger 
part of it from the United States to other developed countries, 
As this happened, manufacturing companies became international, 
not only in their operations but also in their ownership and man- 
agement. They manufactured wherever production and market- 
ing costs could be kept low and they exchanged their specialized 
products so as to realize the highest profits. 

2. Removal of Trade Barriers.—The developments in the 
commodity composition of world exports noted above were mainly 
the result of the failure of the less developed countries to acquire 
the technology that would enable them to compete successfully in 
world markets. But they also reflected the greater reduction of 
tariffs and other trade barriers against manufactured goods than 
against agricultural commodities. 

The freeing of world trade was a proclaimed objective of the 
U.S. Lend-Lease Act of March 11, 1941. The objective was re- 
peated in the Atlantic Charter of Aug. 14, 1941. As early as 1934 
the United States had passed the Reciprocal Trade Agreements 
Act to reduce tariff barriers by bilateral negotiation. Before and 
after World War II this method of negotiation was vigorously 
promoted by the United States; it met with some success with 
manufactured goods but had less success with agricultural com- 
modities, for agricultural lobbies exercised great political power in 
all the developed countries. 

The movement toward European union that resulted in the 
formation of the European Economic Community (1957) and the 
European Free Trade Association (1960) further accentuated the 
trend toward removal of trade barriers. Tariffs were progressively 
and rapidly removed and were scheduled to disappear on all manu- 
factured goods exchanged between the members of these two 
groups. A common tariff was created by the EEC (but not by 
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EFTA) on all imports from nonmembers: EFTA members main- 
tained a relatively liberal attitude toward agricultural imports, 
but the EEC did not work out a common agricultural policy 
among its members. Disagreement on agricultural policy was a 
chief cause of the failure of the United Kingdom to gain entry 
to the EEC in 1963. It was also a formidable obstacle to the 
success of negotiations under the U.S. Trade Expansion Act of 
1962. This act replaced the Reciprocal Trade Agreements Act 
of 1934 and was designed to secure rapid reduction of trade bar- 
riers, including those on agricultural exports. 

In 1964 the United Nations Trade and Development Confer- 
ence, under pressure from a bloc of 77 Latin-American, Asian, and 
African nations, attempted to secure concessions, including pref- 
erences on their manufactured goods and freedom for their agri- 
cultural exports, international commodity agreements, and other 
official steps to reorganize the structure of world trade. A perma- 
nent organization within the United Nations was set up for this 
purpose. 

3. Geographical Distribution of World Trade.—Between 
1938 and 1964 the value of world exports, measured in U.S. dol- 
lars, increased sharply, from $23,500,000,000 to $150,000,000,000. 
Imports naturally increased at roughly the same rate. But there 
were large and significant changes in the geographical distribution 
of that trade. New circuits of trade were developing to replace 
the British-centred clearing of payments created in the 19th cen- 
tury. The heart of the older system was the balancing of exports 
from Southeast Asia to the United States by exports of food and 
raw materials from the United States to the United Kingdom and 
western Europe—the circuit being completed by British and Euro- 
pean manufactured exports, shipping services, and investments in 
Southeast Asia. Comparable circuits developed in other trade 
areas, the ultimate clearing and balancing of payments taking 
place through London. The United Kingdom before World War I 
was the world’s largest importer, enjoying a large surplus of im- 
ports over exports, mainly paid for by the dividend returns on 
19th century investments, large shipping receipts, and payments 
for financial services. 

The main changes to be noted in the geographical distribution 
of trade, in the period since 1938, are the following: (1) the failure 
of the United Kingdom to maintain its former share of world ex- 
ports, particularly to Latin America, where in the 1960s the value 
of British exports was less than half as much as in 1938. The 
United Kingdom also failed to hold its dominant position in the 
Australian, New Zealand, and South African markets, and it also 
lost ground relatively in the United States; (2) a large increase 
in exports from the United States, widely distributed over world 
markets, making the United States by far the world’s largest export- 
ing country, with its main markets in Canada, western Europe, and 
Japan; (3) an even larger rate of increase in the exports of the 
European Economic Community, particularly marked in West Ger- 
many, largely because of the abolition of trade barriers between 
its members; (4) a large increase also in exports, mainly of crude 
petroleum, from the Middle East, Venezuela, and the U.S.S.R.; 
(5) lagging rates of export increase in most of the less developed 
countries of Latin America, Africa, and Asia; (6) more direct 
trading connections between the United States and western Eu- 
rope, Canada, and Japan, and a switch of Japanese exports from 
China and Southeast Asia to the United States and other devel- 
oped countries; (7) a marked growth of trade between the 
U.S.S.R. and the other Communist countries of eastern Europe, 
with some increase of U.S.S.R. exports to western Europe and 
to the less developed countries. 

4, Relation of Imports to Exports.—The traditional maxim 
that imports pay for exports remains broadly true. In most coun- 
tries imports are valued c.i.f. (which includes cost, insurance, 
freight, and other charges necessary to bring them to their desti- 
nation) while exports are valued f.0.b. (free on board) without 
the inclusion of such charges. “There is therefore a differential ap- 
proximating about 10% on the average, but varying widely accord- 
ing to the commodity and form of transport concerned. If allow- 
ance is made for this differential, the total value of world exports 

and world imports should be approximately equal, and these totals 
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move in the same direction when they are averaged over a busi 
cycle, But the correspondence is never exact because natio 
governments borrow, and allow their citizens to borrow, the cre 
necessary to import more than would be possible if import pa 
ments were limited to thè proceeds of exports. 

When imports exceed exports—as they often do in the lai 
stages of a business cycle—imports must be reduced in succeeding 
months or years. If they are not reduced, inflation in the impo 
ing countries leads to higher prices and a loss of currency reserve 
so that outward payments must be restricted by exchange cont 
and often, ultimately, by devaluing the currency. 

The less developed countries, practically all of which have loy 
standards of living and rapidly growing populations, argued at 
United Nations Trade and Development Conference in Geneva in 
1964, that to break out of their poverty they must industri 
fast enough to increase their gross national product by a minimi 
rate of 5% a year. This they regard as necessary to provide em= 
ployment and slowly raise the living levels of their peoples. 
achieve this objective, they require imports of machinery a 
equipment far in excess of any export receipts that can be anti 
pated from their recent trading experience. For this reason 
plead not only for larger amounts of technical assistance, loa 
and grants to enable them to import the necessary equipment, bu 
also for preferential access to the markets of the already developet 
countries to enable them to increase their export receipts. The 
demand is not only for the removal of trade restrictions on 
traditional exports of foodstuffs and raw materials, but for in 
national commodity agreements to raise the prices of those mat 
rials and also for preferential entry of the new manufactures S 
as textiles and metal products which they are trying to develop 
as they industrialize. H 

5. Statistical Records.—Most countries require customs clear- 
ance of ships and other forms of international transport, supp 
mented by statistical statements of the cargoes carried and, wh 
necessary, by payment of import duties. Carriers will-not be 
cleared without export statements supplied by shippers. Quanti: 
ties are usually more accurate than the values stated on export 
since the goods may not be sold until after reaching their destin 
tion. Imported goods are held under bond until presentation © 
import entries and payment of duty by the importers. Theri 
considerable doubt as to the degree of accuracy in the statistics $i 
compiled. This varies with the efficiency of the government stat 
tical services. Where, as in the case of petroleum, shipments 
made between branches of an international enterprise or betwi 
partner firms, the statistical accounting often escapes official com 
pilation altogether. 

The United Nations and its agencies such as the World Bi 
collect and publish official statistical compilations of member states 
and, as far as possible, of nonmembers. To improve compa 
bility of the records, the United Nations has compiled a Standa 
International Trade Classification to which most governments con 

form, The. data, however, remain incomplete, especially for th 
U.S.S.R., Soviet satellites, and Communist China. a 

Many difficult questions of definition and compilation still d 
universal acceptance. Some countries—among them the Unii 
Kingdom and the United States—record general trade that in 
cludes in imports goods designed for reexport. Others re 
special trade excluding reexported goods. There is, moreovel 
no universally accepted’ practice for determining the country 
destination and provenance of goods crossing the frontier. 
noted above, imports are usually valued c.i.f. from ship or tri 
exports are valued f.o.b. of a ship or train. But the valuation 15 
effected according to special regulations that differ widely from 

country to country, and the foreign trade statistics are expressed 
national currency which must be converted into a universal ha 
currency. 

The main difficulty is the handling of statistics of countrie: 
controlled currency where special exchange rates are used 
certain kinds of imports and exports and the free (black market 
exchange rates may deviate from official rates. The totals a 
averages in world trade statistics are therefore subject to serio 
reservations. g 
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A major difficulty in making historical comparisons, even in 
the most recent periods, is that the international officials of the 
United Nations and its agencies, who summarize and group the 
national statistics supplied by governments, do so to illustrate cur- 
rent problems. Thus, in the reconstruction period immediately 
after World War II, there was much interest in the controls of in- 
ternational payments exercised by different currency groups such 
as the sterling area and the dollar area. -Statistics were sùm- 
marized for those groups. At a later date, interest shifted to 
the widening gap between the developed and the less developed 
industrial areas, so that the annual trade surveys made by GATT 
(General Agreement on Tariffs and Trade) grouped the statistics 
by industrial areas, nonindustrial areas, and the Eastern (i.e., So- 
viet) trading area. To go behind such groupings required labori- 
ous compilations from the statistics of individual countries re- 
corded in condensed form in the Food and Agriculture Organization 
of the United Nations Trade Yearbook. 

See also references under “Trade, International” in the Index. 

Brtiocrarny.—J. B. Condliffe, The Commerce of Nations (1950) ; 
Folke Hilgerdt, The Network of World Trade (1942); W. S. and E. S. 
Woytinsky, World Commerce and Governments (1955). For current 
statistics, see the United Nations Yearbook of International Trade Sta- 
tistics. (J. B: Ce.) 

TRADE, PRIMITIVE. Although primitive peoples com- 
monly are thought to have self-sufficient subsistence economies, 
trade in the sense of a regular series of acts of exchange frequently 
is reported even among those who live by hunting and collecting, 
However, the exchange is limited; e.g., land is not regarded as 
properly transferable (see LAND TENURE, PRIMITIVE). 

Exchange for economic and social purposes occurs within a 
given community (internal trade) and between members of dif- 
ferent communities (external or foreign trade), Foodstuffs and 
raw materials are exported to areas where they are lacking; manu- 
factured goods are traded to people who lack the skills or the 
interest to make them. In the simplest communities (e.g., 
aborigines of Australia) red ochre, pearl shell, hair belts, boo- 
merangs, stone spearheads, and bamboo spear shafts are traded in 
this way, Conventional usage implies that trade arises through in- 
terest in comparative material advantage, each party gaining con- 
cretely. In primitive communities, although the element of 
material gain is usually present, it tends to be difficult to isolate, 
being mingled with interest in status, or in creating, maintaining, 
or symbolizing ties between social groups. 

Modes of Trade.—Silent Trade—A most spectacular mode 
may be described as silent trade, dumb barter, or depot trade. 
Mentioned by Herodotus, this method of exchange was said to be 
practised by. the Carthaginians in obtaining gold from African 
tribes beyond the Pillars of Hercules, and was noted by such early 
travelers as Fa-hsien and Ibn Batutah. Generally, one party went 
toa customary spot, laid down goods, and withdrew at a distance, 
&iving a signal (a call or a gong stroke). Another then came to 
place a second set of articles and retreated in turn. The first party 
then came back, removing the newly deposited goods or allowing 
them to remain until satisfactory additions were made. The 
rand party then took the original wares to conclude the trans- 

ion, 

Conducted without audible communication (beyond the cus- 
tomary signal), silent trade is a specialized form of barter. This 
Widespread institution has been reported from Siberia, Lapland, 
West Africa, Timor, Sumatra, India, Ceylon, and New Guinea. 
It was found especially where relatively primitive people habitually 
exchanged with those of a more complex culture, Thus Bambuti 
Qv.) pygmies traded bananas for meat from neighbouring agri- 
cultural Bantu, and Vedda (qg.v.) obtained iron implements from 
inhalese smiths in return for game. Although silent trade ob- 
viously functioned to secure economic benefits for shy people 
ioe of foreign contact, it also rested on some mutual con- 
wn eMonial Exchange—Trade may take the form of ceremonial 
and countergift. Traditionally among the Maori (g.v.) of 
ake, Zealand it was not “correct” to allow bargaining in cere- 
Të pel exchange, Every gift required a return gift, the initial 

“ipient being bound) by a strict code of reciprocity that required 
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him, as he valued his reputation, to make adequate repayment 
(see Girt EXCHANGE). > This concept of equivalence ran through 
all Maori transactions, The recipient often tried to give back an 
object of greater value to enhance his prestige. Even when ex- 
change was primarily utilitarian (e.g:, for food) efforts to main- 
tain reputation by being liberal mingled with those to gain eco- 
nomic advantage. 

Among some primitive groups (as in northwestern Australia or 
the Massim of eastern New Guinea) each man entered into rela+ 
tively permanent trade relationships with selected men in other 
communities. The trading partner was a social ally as well as an 
economic reciprocal, serving alternately as host and guest. In 
Australia partners were commonly bound by kinship; elaborate 
cycles of exchange covered hundreds of miles over which (through 
variation in natural resources and partly by convention) different 
types of exchange item always traveled in opposite directions, 
In Arnhemland spearheads moved south from their quarry sources, 
while boomerangs made in the southwest moved north, While such 
trade may be highly ceremonial, participants show keen recog- 
nition of economic advantage. 

Barter —Involving direct transfer of goods against goods, bar- 
ter implies broad agreement as to rates of exchange, with the 
possibility of haggling. Barter may coexist with ceremonial ex- 
change that is reserved for commodities of greater social signif- 
icance. In the Trobriand Islands, shell armbands and necklaces 
are traded in polite, strict ceremonial (kula exchange), while fish 
may be given for vegetables with acrimonious wrangling (gimwali 
exchange). Although held typical of trade among primitive 
peoples, barter occurs commonly only in large communities with 
some developed form of market. 

Buying and Selling—If not completely foreign, direct pur- 
chase holds a minor place in primitive economic systems since 
most lack a general medium of exchange (despite its obvious con- 
venience). Much so-called primitive money has limited monetary 
function, but some African and Asian communities do seem to 
have used true media of exchange; e.g., cowrie shells, salt, iron 
implements, and cloth (see CURRENCY, PRIMITIVE); 

Larger-Scale Trade.—£xpeditions—In central Australia, 
some of the most primitive peoples known have traveled several 
hundred miles on foot in expeditions to procure red ochre and 
the narcotic pituri plant. Noteworthy Melanesian trade voyages 
around the New Guinea coast in unwieldy outrigger canoes in- 
cluded the sailing trips (Airi) of the Motu, who took pots to 
the Papuan Gulf and exchanged them there for sago; Trobrianders 
made ceremonial expeditions (kula) to Dobu Island (Papua). In 
continental areas itinerant traders, as the Hausa (g.v.) in West 
Africa, may play an important economic role. Such traders may 
form regularly equipped caravans following recognized trade 
routes, 

Markets—The great home of markets in primitive society is 
Africa; they have also been observed in such areas as Central 
America and Melanesia. Inhabitants of small islets off the coast 
of Malaita (Solomon Islands) used to barter fish with mainlanders 
for vegetables and pigs. Almost every day at prearranged times 
and places they beached their canoes. Men from both sides with 
bows and spears guarded women who moved slowly toward each 
other to barter, produce in hand. Disputes at these simple mar- 
kets were rare; at other times it was risky for islet people to ven- 
ture ashore on Malaita. 

In thickly populated districts of Africa, much more imposing 
markets may be only a mile apart. They occur frequently, ar- 
ranged by convention on a cycle of about five to eight days so 
that people may easily visit each in turn. Early in the morning 
traders begin to fill the paths, bringing such items as raw and 
cooked food, salt, cloth, beads, and iron implements. Business is 
at its height from mid-morning to early afternoon; many thou- 
sands of people of both sexes may take part. Among the Nupe 
(g.v.) of Nigeria all agricultural produce (including foodstuffs 
and many manufactured articles such as bracelets, soap, and pots 
are traded by women. Some of them command more liquid capital 
than do men, conducting large enterprises requiring extensive 
journeys with long absences from home. Middlemen are almost 
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always found, but professionals who make almost all their living 
from trade are associated only with more highly developed mar- 
kets; many operate with small capital. 

The primitive market is characterized by its regular occurrence 
at set times, a definite place of assembly, and regulations by which 
order is preserved. Even where a market has no special officers, 
a tabu (qg.v.) or other convention may require that no person 
may bear arms in the marketplace, thus preserving economic 
efficiency by ritual. 

BIBLIOCRAPHY.—P. J, H. Grierson, The Silent Trade (1903); B: 
Malinowski, Argonauts of the Western Pacific (1922); E. E. Hoyt, 
Primitive Trade (1926) ; L. T. Tueting, Native Trade in Southeast New 
Guinea (1935) ; F. D. McCarthy, “ ‘Trade’ in Aboriginal Australia .. . ,” 
Oceania, vol. ix, pp. 405-38, vol. x, pp. 80-104, 171-95 (1938-40) ; 
D. F. Thomson, Economic Structure and the Ceremonial Exchange 
Cycle in Arnhem Land (1949); P. Einzig, Primitive Money (1949); 
M. Mauss, The Gift . , . (1954); K. Polanyi, C. M. Arensberg, and 
H. W. Pearson (eds.), Trade and Market in the Early Empires (1957) ; 
R. W. Firth, Primitive Polynesian Economy (1939, 1965); P. Bohan- 
nan and G. Dalton (eds.), Markets in Africa (1962, 1965). (R. F.) 

TRADEMARKS AND NAMES. A trademark is a device 
used by a business enterprise to identify its goods and distinguish 
them from those made or carried by others. It may consist of 
fancy and descriptive words, of pictures, figures, letters, dress 
labels, business equipment, etc., and a combination of all of them; 
it may be a business mark, a merchandise mark, or a service mark; 
it may be a manufacturer or a dealer mark. It is called a private 
brand if the dealer purchases from one or several manufacturers 
and causes them to place upon the article a mark selected by him, 
The mark may be a collective and certification mark when it is 
a mark reserved by an organization for the use of its members; its 
purpose is like that of a guild mark (see below) to preserve cer- 
tain standards of quality. Such marks are standardization marks 
where the goods of all members have uniform peculiarities of 
production. Finally grade marks may be distinguished from 
genuine trademarks, but the distinction may disappear where the 
grade mark is apt and used to indicate origin. 

Trade names and other symbols such as the appearance of goods 
are like trademarks if they can be registered as such. Otherwise 
they can be protected only if the defendant’s conduct is likely to 
lead to “passing off,” or deceptive presentation. 

According to historical development, economic trends, and habits 
of consumers, the trademark functions as an indication of origin 
or ownership, as a guarantee of the quality of goods bearing the 
same mark, and as an advertisement. The advertising function is 
much more substantial than the guarantee function, and the func- 
tion of indicating origin is an indispensable aid to the advertising 
function. 

In medieval times marks designating ownership were an impor- 
tant device; they were not trademarks but proprietary marks. 
They enabled authorities and especially the guilds to control the 
trade, and their use was compulsory. Modern parallels are the 
branding of horses with a proprietary mark and having the dis- 
tributor’s mark blown upon bottles used for the distribution of 
milk and other products. In the guild economy the mark was a 
police mark. The gold- and silversmiths in France and the Italian 
states, the woolen and linen weavers in England, the hammer- 
smiths in Austria, and most of the guildsmen in Germany were 
compelled to use a mark to enforce the guild monopoly. 

Acquisition and Infringement of Trademarks.—The trade- 
mark laws of the world reflect, in principle, two basically different 
approaches with respect to the acquisition of trademark rights. 
In the one, especially dominant in the Anglo-American law and 
in some Roman laws, trademark rights arise out of appropriation 
and use, and the exclusive right to a particular mark belongs to 
the one who first appropriates and uses it in connection with a 
particular business; registration, being merely declaratory of title 
to the mark, does not affect or perfect the trademark right, and 
though it does confer certain new rights to the mark, at the out- 
set, it grants no greater right than would have been recognized at 
common law without registration. Therefore, in Great Britain 
and the United States a claim for trademark protection may be 
founded on the common-law right to a trademark arising out of 

priority of adoption and use and the right perfected by registra- 
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tion based upon use in commerce. In the other approach, es- 
pecially dominant in West Germany, Austria, and the Nordic 
countries, the trademark right is based upon registration; prior use 
is not a condition, and in principle is not even necessary, to per- 
fect a trademark right. 

The English common law of trademarks begins with the first 
years of the 19th century. The use of trademarks was indeed far 
earlier, for in 1742 Lord Hardwicke declared that “every particular 
trader had some particular mark or stamp.” But in the very case 
in which Lord Hardwicke made that statement (Blanchard v. Hill) 
he refused to protect the “Great Mogul” stamp on cards, being 
apparently influenced by the notion that the legal recognition of 
trademarks would involve the creation of a new species of 
monopoly. Although the actual law of trademarks cannot’ be 
traced farther back than the beginning of the 19th century, Lord 
Eldon repeatedly granted injunctions to restrain one trader from 
fraudulently passing off his goods as those of another, and thus 
laid a foundation on which later law has been built up. It was 
decided by Lord Cottenham in 1838, in the leading case of Milling- 
ton v. Fox, that an injunction to restrain the infringement of a 
trademark could be obtained even though the defendant had acted 
in ignorance and without fraudulent intent. In the common law, 
on the other hand, fraud was an essential ingredient in the cause 
of action, and remained so until the fusion of law and equity by 
the Judicature Acts in 1873. 

The theory that there may be a property right in a trademark 
and that such property may be the basis for equitable relief was 
also first propounded in Millington v. Fox. Equity courts have 
since been more favourably inclined toward the concept of a 
property right in trademarks, but the precise nature of the right 
is still a matter of great dispute. Though the principle was clearly 
announced in three cases decided by Lord Westbury in 1863 and 
reaffirmed in 1882 by Lord Blackburn, it was far from well es- 
tablished. In 1857 it was held “now settled law that there is no 
property whatever in a trade-mark” (Collins Co. v. Brown). In 
1896 Lord Herschell questioned the accuracy of a statement that 
there is a property in the common-law trademark, though there 
was no doubt that some of the rights incident to property might 
be present, especially if it was capable of no conceivable legitimate 
use except by the proprietor. 

In the U.S. it was still problematic in the 1960s whether the 
courts would recognize a property right in a trademark. In 
fluenced by the function of a trademark as a symbol of business, 
most courts held that a trademark is not property in the ordinary 
sense but only a word or symbol, whose owner acquires the right 
to prevent the goods to which the mark is applied from being con- 
fused with those of others. In fact the test of infringement has 
been distilled out of the three functions of the trademark—to 
identify the product and its origin, to guarantee the product's 
unchanged quality, and to advertise the product. Injury to the 
mark in any of these capacities would suffice to ‘constitute an M- 
fringement. 

If the trademark owner's goods are competitive with those of 
the infringer, a confusion created by the infringer’s use of at 
identical or similar mark is a confusion of goods, which means 
that the buyer will be caused to believe that he is buying the plain- 
tiff’s products. If the goods are noncompeting and so related that 
the maker of one might naturally be assumed to be the maker 
of the other (e-g., electric clocks and electric razors), the implica 
tion might be that the trademark owner’s business has been ex- 
panded to include the article made or sold by the infringer. ‘The 
confusion evident in such a case is a confusion of business; the 
deceived customer here buys the infringer’s product in the belief 
that it originates with the trademark owner or that it is affiliate 
with his business. Here, of course, the infringer is trading upon 
and appropriating the trademark owner’s established reputation. 
Noncompeting goods may also be those which are entirely different 
from each other (e.g., jewelry and motion pictures). ‘There 
in all probability, no confusion in these cases at all. Here the use 
of the identical or very similar trademark by the infringer 1% 
sults in the dilution of the distinctiveness of the original trade- 
mark. (Statutes and case law against infringement by dilution 
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exist in the U.S., West Germany, and other countries but not in 
Great Britain.) 

Registration of Trademarks.—As noted above, English trade- 
mark rights originated without any registration, The development 
of this common law, both in England and the United States, was 
slow and confused. The intangible values of trademarks, as dis- 
tinguished from the tangible values of money or a house, were 
perplexing to the average jurist, and it was extremely difficult to 
prove the existence and scope of such values in court. A demand 
for legislative action led to the enactment of the English Mer- 
chandise Marks Act of 1862; the first Federal Trade-Mark Act 
of 1870 in the United States; and in Germany the Law for the 
Protection of Marks of 1874. These statutes represent three es- 
sentially different theories of trademark registration. 

The English act of 1862 ‘was principally concerned with the 
criminal law and was of little practical value, In 1875, the Trade- 
Marks Registration Act established the present register of trade- 
marks and revealed the English theory of protection. To facilitate, 
or obviate the necessity for, proof of title by use and repu- 
tation, the fact of registration was deemed prima facie evidence 
of the registrant’s right to the exclusive use of the trademark in 
connection with goods for which it was registered and used; it 
further provided that after five years the fact of registration is 
conclusive evidence of such a right, if, of course, the trademark 
has remained upon the register and the proprietor of the mark 
has remained the owner of the good will of the business to which 
it referred, As a further inducement to registration, the act pro- 
vided that after a certain date no action to prevent the infringe- 
ment of any trademark as defined by the act could be instituted 
unless that trademark was properly registered. The later Trade- 
Marks acts of 1905 and 1938 introduced several valuable changes 
but were guided by the same principles and were primarily de- 
signed to improve the registration proceeding, In principle, the 
English law of trademark registration allows the first user several 
years in which to proceed against a registered trademark which 
allegedly invaded his common-law right; nevertheless, the statu- 
ae rights are supplementary and similar to the common-law 
nights, 

In the United States, the law has an entirely different history. 
The first Federal Trade-Mark Act of 1870 provided for registra- 
tion of trademarks whether or not they were used in interstate or 
foreign commerce and was declared unconstitutional in 1879. 
Congressional power with respect to trademarks, it was held, could 
be derived only from the commerce clause of the Constitution and 
not from the patent and copyright clause, upon which the act was 
based, empowering Congress “to promote the progress of science 
and useful arts by securing for limited times to authors and in- 
ventors the exclusive. right to their respective writings and dis- 
Coveries.” Congress could, therefore, legislate with respect to 
only those trademarks used in interstate and foreign commerce. 

_ In 1881 a new law provided for the registration of marks used 
in foreign commerce, but, strangely enough, not in interstate com- 
Merce or commerce with the Indian tribes, This act, apparently, 
Satisfied the constitutional limitation. It presupposed the exist- 
ence of a valid trademark which could be registered on com- 
Pliance with the formal requirements, and, according to established 

S. theory, registration in no way affected the nature or function 
of the mark, 

The act of Feb. 20, 1905, was the first comprehensive trade- 
mark statute, Predicated upon the theory that the ownership of 
teademark is acquired by adoption and use, registration under 

e act merely affected procedural rights. A supplemental act 
9! 1920 extended the substantive rights conferred by the ten-year 
Clause, This clause permitted the registration of marks used ex- 
Clusively and in. good faith for more than ten years prior to the 
eee of the act of 1905 even though they could not be regis- 
ie 1yeeteunder, e.g., secondary-meaning marks (those that have 
oras gn Primary meanings as descriptive or geographical terms 
“ec surnames and have acquired, by extensive use or advertising, 

eccondary-meanings” with trademark significance). The act of 
Was primarily designed to protect U.S. owners of such 


Secondary-meaning marks in those foreign countries in which regis- 
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tration was contingent upon proof of registration in the home 
country. 

The new trademark act, the Lanham Act of 1946, was designed 
to consolidate the old act and its numerous amendments; to 
eliminate judicial obscurity created by the various conflicting and 
confusing interpretations; to simplify and liberalize registration; 
to dispense with mere technical prohibitions; and to provide 
prompt and effective relief against infringement. 

On the theory that the law of trademarks is part of the law 
of unfair competition, a close connection follows between the com- 
mon law and the statutory law, and even the superiority of the 
former over the latter. This the German experience amply 
demonstrates. The German Trade-Mark act of 1894 provided 
that registration and not prior use creates the trademark right. 
However, the statute itself granted an action against the infringe- 
ment of an unregistered mark which has been vested with second- 
ary meaning; the courts recognized the priority of secondary 
meaning over registration and thus held the common law of un- 
fair competition superior to: the statute. 

With respect to the requirement of prior use as a condition 
of registrability, the following major systems can be distinguished: 
(1) the unconditional requirement of use (represented by the 
United States); (2) modification of the absolute requirement of 
use with respect to the initial time (represented by Great Britain 
and Canada); (3) a combination of use and registration as inter- 
related factors (France, Belgium, and the Netherlands); (4) Reg- 
istration as the sole requirement for the creation of rights (Ger- 
many, Austria, and-others). 

Under the United States Lanham: Act, the applicant for regis- 
tration must certify to the date of his first use of the mark in 
commerce and must also certify that the mark is still in use: 
Furthermore, the act introduced a new technique by which inactive 
marks can be removed from the register. It further conditions 
the duration of registration upon the filing by the registrant of an 
affidavit within the sixth year following the date of registration, 
attesting to the fact that the mark is either still in use or that its 
nonuse is excusable because of special circumstances and not be- 
cause of any intention to abandon the mark. Similarly, when a 
registrant after 20 years seeks the renewal of his registration he 
must file an affidavit stating that the mark is still in use in com- 
merce. Nonuse of a mark for two consecutive years constitutes 
prima facie evidence of abandonment. Nonuse may under certain 
circumstances be excused (e.g; scarcity of materials, lack of de- 
mand, lack of funds, bankruptcy proceedings, reorganization of 
business, war, accident, etc.). The commissioner of patents, act- 
ing ex officio, is directed to cancel a registration after inexcusable 
nonuse for six years. 

In Great Britain as in the United States, as a matter of princi- 
ple, no trademark right can exist without use. In Great Britain 
the requirement of use, however, has been modified and there is 
even a possibility of registering reserve marks and, to a certain 
degree, defensive marks as well. At the request of any person ag- 
grieved, a registered mark can be canceled for nonuse, but only 
if one of the following situations exists: 

For nonuse for a period of less than five years, the mark can 
be canceled on proof that the registrant, at the time of the appli- 
cation for registration, had no intention of using the mark and 
in fact has not used it in good faith. If nonuse extends over a 
period of five years or more, the mark will be deemed abandoned, 
and registration will be canceled unless the registrant’s inactivity 
“is shown to have been due to special circumstances in the trade 
and not to any intention not to use or to abandon the trademark.” 
(Trade-Marks Act of 1938, sec. 26.) The decision is at the dis- 
cretion of the court and is not subject to appeal. 

Defensive registration of marks is permitted for the invented 
word mark that has become so well known with respect to certain 
goods that its use in connection with other goods would be likely 
to cause confusion. It may be registered for such other goods 
even though the registrant has no intention to use it in that con- 
nection (e.g., Coca-Cola for bicycles; Kodak for knives), 

Another requirement is the provision that the use of a mark by 
a so-called registered user (one who, on the basis of a commercial 
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relationship, uses the mark with the permission of the owner), 
is considered legitimate use by the owner. If “permitted use” of 
a trademark by a third party is desired, the registered owner of 
the mark and the proposed “registered user” file a joint applica- 
tion, accompanied by an explanatory statement. As distinguished 
from the U.S. provision, the British statute does not require con- 
trol over the nature and quality of the trademarked goods or 
services, being satisfied with control over the permitted use. 

The concept of use in modern English law is somewhat broader 
than it is in U.S. law. The British act of 1905 closely paralleled 
the present U.S. law in requiring the mark to be “applied or 
attached” to the goods or used in an invoice or document ac- 
companying the goods. Use in advertising alone was not sufficient. 
The act of 1938 changed this requirement by electing the phrase 
“in relation to goods,” thereby qualifying use of the mark in ad- 
vertisements. It should also be noted that the circulation in Great 
Britain of advertisements of foreign produced goods can be relied 
upon only if the goods are dealt with in the United Kingdom. 

As distinguished from U,S. law, in the United Kingdom there is 
no cancellation of a mark ex parte or ex officio, nor is it necessary 
that continued use of the mark be established at certain intervals. 

The Canadian law deserves special consideration. Under earlier 
laws, prior use of the mark was a condition of registrability. The 
Trade-Marks Act of 1953 changed the law fundamentally, and 
Canadian trademark law became one of the best with respect to 
the requirement of use. 

Under the law of 1953, registration could be sought if the ap- 
plicant merely intended to use the mark in the future (“proposed 
trademark”). The application could be processed up to allowance 
if accompanied by a simple statement that the applicant intends 
to use the mark or by the application of a registered user. Regis- 
tration, however, is allowed only after the applicant uses the 
mark and declares accordingly. This declaration must be filed 
within six months of notice from the registrar that the trademark 
is allowable. Protection against infringement is granted after the 
registrar has declared the registration allowable. 

Similar to U.S. law, the Canadian trademark law authorizes the 
registrar to cancel the trademark because of nonuse or, at his 
discretion, to confine it to particular goods. This authority can- 
not be exercised until three years after the registration, and at 
that time any interested party can request an investigation with 
respect to the actual use of the mark. 

Registers of trademarks were established in Great Britain by 
the act of 1875 and were continued under the act of 1938. The 
main register is kept at the patent office in London; other official 
records are also at Manchester for marks relating to textile goods, 
and at Sheffield for trademarks of metal goods registered by 
traders in Hallamshire or within six miles from it. The register is 
under the control of the comptroller general of patents, designs, 
and trademarks, who is appointed by, and acts under, the direc- 
tion of the board of trade. 

The register is divided into two parts, A and B. In order to 
be registrable in part A, the trademark must consist of or contain 
at least one of the following essential particulars: (1) the name 
of a company, individual or firm, represented in a particular man- 
ner; (2) the signature of the applicant for registration or some 
predecessor in his business; (3) one or more invented words; (4) 
one or more words having no direct reference to the character 
or quality of the goods (descriptive) and not being in its ordinary 
signification a geographical name or surname; (5) any other dis- 
tinctive mark (ie., one with a “secondary meaning”). 

In order to be registrable in part B of the register the mark, 
though not registrable in part A, must be capable of distinguishing 
the goods of the registrant from those of others. Originally part 
B was designed to protect trademarks in foreign markets by pro- 

viding English trademark owners with the domestic registration 
necessary for such protection. This kind of registration has, how- 
ever, declined in importance since more and more countries have 
abandoned the requirement of proof of a foreign home registra- 
tion. Nevertheless, it is apparent that registration in part B will 
create a public record of first use, which becomes all-important 


if a registration is to be transferred from part B to part A. 
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In the United States, registration of trademarks rests upon 
both federal and state legislation, Many of the state statutes were 
primarily designed to protect particular industries, particular 
articles, labour and fraternal organizations, or various forms of 
advertisement. The most important provisions provide penal 
sanctions for unlawful use, imitation and counterfeiting of trade- 
marks, names, labels, wrappers, bottles, boxes, etc., and for using 
false representations or other fraudulent means to procure regis- 
tration, The penalties vary: some statutes declare trademark in- 
fringement a misdemeanor, while others only prescribe fines. State 
registration secures state jurisdiction over trademark infringement 
and is, moreover, of evidentiary value; it is probative of ‘the 
adoption of the mark, constitutes prima facie evidence of owner- 
ship, and gives notice to the public, thus denying the infringer the 
defense of ignorance of the trademark owner's right. 

For revenue purposes, legislation making state registration man- 
datory has often been advocated, and ‘such bills have suggested 
that registration in a given state be the sole determinant of owner- 
ship. These proposals have been rejected. Federal registration 
alone is important. The Lanham Act, similar to the English law, 
provides for two registers, a principal and a supplemental register; 
they are like part A and part B of the English law. 

The effect of registration in Great Britain is different from that 
in the United States. True, the general object of the English 
registration acts was not to create new rights in addition to the 
right in an unregistered common-law mark, but to regulate the 
use of, and the means of protecting, trademarks. Their main 
effects, however, have been (1) to provide a new way in which 
title to a trademark may be acquired, namely by registration; (2) 
to simplify infringement actions by making registration in part A 
evidence, and under certain circumstances, conclusive proof of 
title; and (3) to constitute registration—in general, a condition 
necessary for an action for infringement, for, as distinguished from 
the law of the U.S., no action lies for infringement of an un- 
registered trademark. 

Registration is for a period of seven years, but may be renewed 
from time to time. A trademark may be removed from the regis- 
ter (1) at the instance of the registered owner or by a person 
entitled to act in his name; (2) by the tribunal on an application 
to rectify the register if the registration is a wrongful act; or (3) 
by the registrar on nonpayment of renewal fees. 

In the United States registration on the principal register is 
equal to knowledge (constructive notice) of the registrant’s claim 
of ownership and prima facie evidence of such ownership and of 
the validity of the registration. Such registration may, with cer- 
tain exceptions, become incontestable and entitles the registrant 
to have the customs authorities stop the importation into the 
United States of any goods bearing an infringing trademark and 
to institute all actions based on the registration in the federal 
courts, Registration on the supplemental register has only this 
jurisdictional advantage. 

Loss of Trademark Rights—The right of the trademark 
owner to the exclusive use of the mark is terminated or lost: (a 
When the mark ceases to be distinctive, which may happen when 
the trade or the consuming public adopts it as the name of the 
goods dealt in, so that the mark has become generic and publici 
juris (e.g., linoleum, maizena). (2) When a mark has been as 
signed without the goodwill of a business, the assignment sh 
not take effect until certain requirements have been satisfied; ¢.8 
the assignee must, not later than six months from the date of the 
assignment or within an extended period, apply to the registrar 
for directions with respect to the advertisement of the assignment. 
If he fails to do so the registration becomes invalid. (3) When 
the owner has abandoned the’ mark. A trademark owner may 
abandon his right if he consciously transfers or surrenders his 
claim to the mark by consenting to its use by others. He may be 
stopped from challenging the use of his mark by another if, be 
cause of his failure to voice timely objection, the junior user de- 
veloped a trademark in the belief that his use was unobjectionable. 
The latter may have been unaware of the trademark owner's right, 
or may have reasonably assumed that the trademark owner's fail- 
ure to protest signified acquiescence. Mere lapse of time or mere 
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disuse does not establish abandonment; it is necessary to show not 
only acts indicating a practical abandonment, but an actual intent 
to abandon, Involuntary disuse, e.g., because of scarcity of raw 
materials, lack of demand or of funds, bankruptcy, war, fire, etc., 
does not constitute abandonment. (4) When the owner has for- 
feited his right to be protected against infringement by using the 
mark deceptively or in a fraudulent trade. 

International Arrangements.—Many treaties exist by which 
the United Kingdom agreed to give foreigners the same trademark 
protection that it gave to its own subjects. The section of the 1938 
act restraining actions against infringement of unregistered trade- 
marks applies to the trademarks of foreigners, and therefore such 
actions could not be brought by a foreigner without his trademark 
being registered in England. A foreigner or any resident in a Brit- 
ish possession may obtain this registration. The United Kingdom 
and the United States are parties to the International Convention 
for the Protection of Industrial Property, founded in Paris in 
1883, revised in 1900, 1911, 1925, and 1934, The provisions of 
the convention pertain to patents, utility models, industrial de- 
signs, trademark and other trade designations, and unfair compe- 
tition, and are designed to assure the nationals of the member na- 
tions a certain modicum of international protection. 

Neither Great Britain nor the United States has, however, ac- 
ceded to the two Madrid arrangements of 1891, one of which is for 
the international registration of trademarks and the other for the 
repression of false indications of origin. 

Breriocrapuy.—Great Britain: D. M. Kerly, Law of Trade Marks 
and Trade Names, 7th ed. by R. G. Lloyd and F. E. Bray, (1951). 
Canada: H, G. Fox, The Canadian Law of Trade Marks and Unfair 
Competition, 2 vol., 2nd ed. (1956). United States: R. Callmann, The 
Law of Unfair Competition and Trademarks, 5 vol., 2nd ed. (1950; 
1965 supp.). (R. Cn.) 

TRADE ORGANIZATION. Whenever businessmen have 
been reasonably free to carry on trade, they have formed com- 
mercial and industrial organizations for various purposes. ~ The 
variety in types of organization, membership requirements, func- 
tions, size, complexity of tasks performed, geographical coverage 
and influence is great. It includes everything from the local, 
sporadic informal meeting to the compactly organized national 
associations that in some countries wield major influence on public 
policy and control their members through legal, financial or other 
sanctions implemented by the compulsory powers of government. 

Two major types of trade organizations stand out: (1) The 
oldest and most, widespread are the chambers of commerce which 
in commercial nations substantially match in coverage the impor- 
tant units of political power—national, state or provincial, and 
local, (2) The most important—in impact upon prices, sales, 
output and technology—are the associations of manufacturers and 
traders organized according to industries or products. In addi- 
tion there are other types of associations such as technical and 
research institutes, professional organizations, scientific bodies and 
better business bureaus. (For farmers’ organizations and labour 
[trade] unions see AGRICULTURAL ORGANIZATIONS; LABOUR 
[Trane] Union.) 

Chambers of Commerce.—Known also by such names as com- 
mercial associations, boards of trade, and development associa- 
tions, chambers of commerce are voluntary organizations of 
business firms, public officials, professional men and public-spirited 
Citizens. They are primarily interested in publicizing, promoting 
and developing commercial and industrial opportunities in their 
areas; they also seek to improve community schools, streets, hous- 
a public works, fire and police protection, parks, playgrounds, 

7 peeational and tourist facilities. A 
ti ternational Chamber of Commerce.—The one trade associa- 

on that is truly international in scope is the International Cham- 
k pt Commerce, Founded in 1920, it is a world federation of 
oe organizations, business firms and businessmen. It fre- 
aang as spokesman of the business community in the 
am, ‘ational field and presents the business point of view to gov- 
a ite and to world public opinion, It was granted the highest 
ited we status with the Economic and Social council of the 
oes Nations, that of category A. Its national committees 
ertake appropriate action as regards their own governments.” 
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Its working committees and commissions, composed of qualified 
experts and business executives, look for practical solutions to 
problems in such fields as commercial and financial relations, pro- 
duction and distribution, transport and communications, and law 
and commercial practice. In addition to publishing a quarterly 
called World Trade, it operates a court of arbitration that provides 
conciliation and arbitration facilities for the settlement of com- 
mercial disputes for members of disparate nationalities. In the 
majority of cases its awards are accepted and executed. (See 
INTERNATIONAL TRADE ASSOCIATIONS AND CONGRESSES.) 

Trade Associations.—Trade associations usually limit their 
membership to business firms engaged in a particular branch of 
industry, trade or service enterprise. Moreover, they rarely ex- 
tend their activities beyond national boundaries. Indeed, in many 
cases a substantial portion of their effort is devoted to measures to 
keep foreign competition out, or to bring it satisfactorily under 
control. 

In terms of function there are two main types of trade asso- 
ciations: (1) those that confine themselves to voicing the views 
of their members on matters of common interest; and (2) those 
that exercise some measure of control over their members. The 
latter in many countries make extensive use of voluntary agree- 
ments for controlling prices, output and channels of distribution. 
In some instances trade association arrangements go beyond price 
and output stabilization and take in measures designed to control 
productive capacity. In a few notable instances such trade asso- 
ciation activities have been endorsed by government fiat with sanc- 
tions applicable not only to recalcitrant members but even to 
nonmembers. 

The overwhelming majority of trade associations are of the 
first type. They prefer self-government of industry by consent 
rather than coercion. They avoid any attempts to stifle competi- 
tion or to bar new entrants by means other than persuasion and 
presentation of facts. Thereby they gain the advantages of good 
will, elasticity of operations and maximum possible membership. 


UNITED STATES 


Chambers of Commerce.—The oldest chamber of commerce 
in the United States is that of the state of New York, formed 
in 1768 when New York was still a British colony. According to 
its charter, dated 1770, its object was “to carry into execution, 
encourage and promote by just and lawful ways and means such 
measures as will tend to promote and extend just and lawful com- 
merce,” The first city chamber was formed in 1773 in Charles- 
ton, S.C. 

The Chamber of Commerce of the United States, “a national 
federation working for good citizenship, good government and 
good business,” was founded in 1912. A half century later its 
membership comprised more than 29,000 business members and 
more than 3,800 organization members including trade and profes- 
sional associations and local, state and regional chambers of com- 
merce. Its underlying membership totaled more than 3,000,000 
individuals and firms. Its various departments provided informa- 
tion and advice on all items of controversy between business and 
government, notably regulatory measures, expenditures, tariffs, 
taxes and labour-management relations. Its monthly magazine, 
Nation’s Business, enjoyed a large circulation as did its research 
publications, committee reports, special bulletins and annual book- 
let on policies advocated by it. 

The U.S. chambers of commerce were established in several 
large foreign cities, notably London, Paris, Rome, Rio de Janeiro, 
Mexico City and other important commercial centres abroad, 
At the same time, foreign chambers of commerce were estab- 
lished in the United States. The range of operations and effec- 
tiveness of these organizations have varied with the regulatory 
measures imposed upon foreign commerce. 

Trade Associations and Institutes.—Although several trade 
associations of modern character were founded before the Civil 
War, notably the National Association of Cotton Manufacturers 
in 1854 and the American Iron and Steel institute in 1855, they 
did not become common until the 1870s and 1880s. The name in- 
stitute instead of association is frequently used by trade organiza- 
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tions primarily engaged in technical tasks and headed by a career 
official with a contract running for three to five years; e.g., the 
Cotton Textile institute or the Coal Mining Institute of America. 
It may also indicate an independent or subsidiary association 
engaged principally in educational services as, for example, the 
American Institute of Banking created in 1900 by the American 
Bankers association to conduct classes for employees and junior 
officers. 

Many of the early associations were short lived. Some of 
them were interested in price-fixing, in agreements to limit or 
divide output or sales territory [for clarity], or in arrangements 
to apportion profits. With the passage of the Sherman Anti- 
Trust act in 1890 the trade association changed its focus to 
co-operation in product standardization, market research, sta- 
tistical compilation, united lobbying for tariffs and other govern- 
mental aids, and opposition to proposals considered detrimental 
to the trade. 

In 1911 the supreme court held that only unreasonable re- 
straints of trade were illegal under the Sherman act. Certain 
trade association promoters, notably A. J. Eddy in his book The 
New Competition, published in 1912, devised an open-price plan 
tailored to fit the new situation. Market information and statis- 
tics on production, sales prices, costs, inventories, bids and unfilled 
orders were sent to the trade association and summarized there 
in the form of totals or averages which were published by the as- 
sociation, by its trade journal, and later by the U.S. department 
of commerce in its monthly Survey of Current Business. Thus 
members could compare their own operations with those of the 
industry as a whole. By this type of co-operative competition, 
purposeless market instabilities resulting from ignorance were 
eliminated. 

Because of the active encouragement of the War Industries 
board during World War I, the number of trade associations in- 
creased from 800 in 1914 to 2,000 in 1919. During the next 
decade the role of fostering the associations was taken over by 
the department of commerce under Herbert Hoover and by the 
Federal Trade commission, especially through the technique of the 
fair trade practice conference. 

With the passage of the National Industrial Recovery act in 
1933, many trade association executives took part in adminis- 
tering the law. Fair trade practice codes written for the most 
part by trade association committees acquired the force of law. 
As a result their numbers grew in two years by more than a third. 
Despite the setback that came in 1935 when the act was outlawed 
by the supreme court their numbers increased greatly. 

At the same time, governmental policy swung toward vigorous 
enforcement of the antitrust laws. From June 1, 1935, to Oct. 1, 
1939, the Federal Trade commission and the department of jus- 
tice brought more than 120 complaints or indictments against 
trade associations and secured convictions or consent decrees in all 
but three. During the next seven years the antitrust division 
initiated 100 additional suits involving trade associations. Not 
only were all forms of price-fixing, output allocation, market shar- 
ing, defensive combinations preventing free entry, and boycotts 
frowned upon, but the validity of antitrust prohibitions was as- 
serted in new fields, notably in the cross-licensing of patents and 
in the use of uniform basing systems of price quotation. 

Trade associations continued to grow during and after World 
War II. By the 1960s the total number was estimated by the 
department of commerce to be close to 12,000, of which about 
700 were regional in scope, 3,300 were statewide and more than 
7,000 were local. Even the American Trade Association Execu- 
tives (A.T.A.E.) had more than 1,700 members and was putting 
out an imposing list of studies and publications. Among the larg- 
est trade associations were the National Automobile Dealers asso- 
ciation, American Trucking associations, Association of American 
Railroads, National Association of Home Builders, National Asso- 
ciation of Real Estate Boards, National Board of Fire Under- 
writers, Motion Picture Association of America and the Allied 
States Association of Motion Picture Exhibitors. 

National Association of Manufacturers.—The N.A.M., 
founded in 1895, had’in the mid-1960s more than 20,000 member 
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firms, or approximately 8% of all manufacturing establishments in 
the United States, employing about half of the industrial workers 
and producing more than half of total manufacturing output, 
Affiliated with the N.A.M. were about 200 local and national em. 
ployers’ associations having about 60,000 members. The purposes 
of the N.A.M. were stated to be threefold: (1) to develop and 
promote sound industrial practices; (2) to foster industrial trade 
both at home and abroad; and (3) to create favourable public and 
government support in matters relating to industrial interests, 

So far as federal fiscal policy is concerned, the N.A.M. almost 
from the date of its founding continuously urged balanced ad- 
ministrative federal and state budgets and substantial reductions 
in government expenditures. Internationally, it supported the 
European Recovery program after World War II, extension of 
miltilateral trade, special protective measures for U.S. private 
capital invested abroad, removal of trade and travel barriers, free 
convertibility of currencies, elimination of quantitative trade re- 
strictions and the abandonment of monopoly and cartel trade 
philosophy. It also advocated “reasonable effort to encourage 
international economic understanding and cooperation through 
the Economic and Social council of the United Nations.” 

National Industrial Council.—The first predecessor of this 
organization was the Citizens’ Industrial Association of America 
founded in 1903 to combat trade unionism. The second was the 
National Council of Industrial Defense founded in 1908 within 
the N.A.M., and renamed in 1919 the National Industrial Coun- 
cil (N.L.C.). In 1918 the N.A.M. in conjunction with 18 national 
industrial associations organized the National Industrial Confer- 
ence board (N.1.C.B.), a research agency which through the years 
issued a number of books, pamphlets and periodicals. 

In 1936 the N.I.C. was reorganized and its members grouped 
into three classes. The first consisted of state industrial asso- 
ciations, carrying out on a state basis about the same program that 
the N.A.M. advocated nationally. The second class was employ- 
ers’ associations which had arisen in all the important manufac- 
turing cities of the United States to present a locally united em- 
ployer front to deal with labour unions. The third group was made 
up mainly of national trade associations such as the National 
Metal Trades association. (T. J. K.) 


UNITED KINGDOM 


Chambers of Commerce.—In Britain, voluntary co-operation 
between independent firms in industry, commerce and trade to 
protect and promote their common local interests first assumed the 
organized form and style of chamber of commerce in 1768 in 
Jersey, Channel Islands, where it was natural enough to adopt the 
title that had long been in use in France. Before the end of the 
18th century chambers had been founded in Glasgow (1783), Bel- 
fast (1783), Edinburgh (1785), Leeds (1785, re-formed 1851) 
and Manchester (1794; the successor of the Committee for the 
Protection and Encouragement of Trade of 1774). Thirteen fol- 
lowed in the first half of the 19th century, including those 1 
Birmingham (1813; the successor of the Birmingham Commerc 
committee of 1783) and Liverpool (1850). The quickened pacé 
of commercial development from the mid-19th century onwar 
was reflected in a spate of new chambers—13 in the decade follow- 
ing the Great exhibition of 1851 and another 32 before the end of 
the century. The foundation of about 35 more chambers in the 
first 60 years of the 20th century and the expansion of most exist- 
ing ones testified to the continuing usefulness and vitality of this 
type of organization. B- 

So, too, did the growth since their introduction in 1925 of junior 
chambers of commerce, of which more than 75 had been estab- 
lished by the mid-1960s. Their members were business executives 
between 21 and 40 years of age who met to discuss commer! 
matters of local, national and international interest. Although 
junior chambers were usually associated with senior chambers, fot 
service in which they provided a training ground, they were oF 
ganized as completely separate entities and had their own inter- 
national link, the Junior Chamber International. 

Another type of local association was the chamber of trade, 
which mainly represented retail traders. More than 800 suC 
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chambers (sometimes, especially in small towns, calling themselves 
chambers of commerce) were affiliated to the National Chamber of 
Trade, founded in 1897. 

Local associations varied in size and activity from the small 
chamber, without professional staff and relying on its national 
body for service and information for its members, to the London 
Chamber of Commerce. 

London Chamber of Commerce——Founded in 1881, the London 
Chamber of Commerce became by far the largest and most power- 
ful chamber in the Commonwealth of Nations: - By the 1960s its 
staff of about 200 offered a wide range of services to a direct mem- 
bership of 12,000 and to more than SO affiliated associations with a 
membership estimated at more than 50,000. In addition the cham- 
ber housed, and in most cases staffed, about 80 independent trade 
associations. Its activities included: fostering overseas trade re- 
lations, notably by the exchange of visits with trade representa- 
tives of other countries; performing services connected with ship- 
ping and export, including the issuance of hundreds of thousands 
of certificates of origin annually; looking after its members’ inter- 
ests in such matters of national policy as rating and valuation, 
taxation, town planning and transport; and answering tens of 
thousands of inquiries annually on such varied trade matters as 
names of manufacturers, importers and exporters of various goods, 
overseas agents, owners of trademarks, merchandise marks regula- 
tions, customs duties, food and drug regulations, import and export 
licensing, exchange control, purchase tax and trade agreements. 
Matters peculiar to one industry and questions of wages, hours and 
conditions of work were excluded from the chamber’s purview. 

Association of British Chambers of Commerce—This organiza- 
tion was founded in 1860 for the purpose of discussing, on behalf 
of all British chambers of commerce, matters of common interest 
with the government of the day. The laws of the association re- 
quired that “the office be situated within a convenient distance of 
the houses of parliament.” A century later the original member- 
ship of 16 chambers had grown to nearly 100 chambers in the 
United Kingdom, representing about 60,000 separate firms, and 
15 British chambers abroad. Much of the association’s early suc- 
cess derived from its ability to exercise direct influence on parlia- 
ment through its own members who were also members of par- 
liament (it had no less than 50 of these in 1900). After World 
War I, when the association and properly organized individual 
chambers were recognized by the board of trade as bodies with 
which the government could co-operate in the promotion of trade, 
it exerted its influence most effectively through close consultation 
with government departments on a wide range of economic, com- 
mercial and industrial policy matters. To formulate its views on 
such matters it developed a comprehensive system of advisory 
committees. It came to be represented on many important or- 
ganizations and committees, including the National Production 
Advisory Council on Industry and the Export Council for Europe, 
and it took an interest in the work of the International Chamber 
of Commerce (see above) through the British National committee. 
Italso advised individual members of affiliated chambers on a wide 
Tange of detailed matters, 

British Chambers o f Commerce Overseas.—The earliest British 
chamber of commerce to be established overseas was formed in 
New York state—then British territory—in 1768, the year of the 
formation of the first chamber in the United Kingdom. In the 
first half of the 19th century British chambers were established in 
the then British territories of Cape Colony (Cape Town, 1804), 
India (Calcutta, 1834; Bombay and Madras, 1836), Ceylon 
(1839), Australia (Adelaide, 1840), Jamaica (1840) and Canada 
(Toronto, 1845), They appeared in almost every significant trade 
entre in the Commonwealth of Nations. 

n major commonwealth countries national associations co- 
ordinate activities of local British chambers, being linked in the 

ederation of Commonwealth and British Chambers of Commerce. 

e federation originated in congresses of commonwealth cham- 

ers convened by the London Chamber of Commerce in 1886 and 

A Owing thereafter at three-year intervals in London and another 

ang onwealth centre alternately. The federation was housed 
serviced by the London Chamber of Commerce. 
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British chambers of commerce also flourished in.a number of 
foreign countries, the first being formed in Paris in 1873. Their 
membership was usually limited to representatives of British busi- 
ness and their main functions were to protect British commercial 
interests and to assist British diplomats and consular officers in the 
promotion of British trade abroad. A number of Anglo-American 
chambers of commerce and trade centres appeared in the United 
States. Foreign and commonwealth countries also formed cham- 
bers of commerce in the United Kingdom and in other common- 
wealth countries. 

Trade Associations.—In Britain the term trade association 
came to be applied to industrial associations made up of manufac- 
turing firms voluntarily grouped together to protect and promote 
their common interests in particular products, processes, materials 
or markets. They varied greatly in size, scope, geographical cov- 
erage, organization and staffing. Some were registered companies, 
others were registered trade unions and the great majority were 
unincorporated. In their modern form they date back to the 1880s 
and until 1914 were mainly concerned with the control of compe- 
tition, labour negotiations and problems of international trade. 
During World War I the government’s need to consult industry 
on wartime production problems and controls rapidly enhanced 
their importance and led to the formation of many new associa- 
tions. This development continued between the wars, when in- 
dustry was seeking to rationalize and modernize because of for- 
eign competition and, after 1932, to justify tariff protection against 
imports. The growth of controls on raw materials, manufacturing 
and distribution during World War II and the continuation of such 
controls for several years after the war, periodic tariff negotiations, 
and the postwar demands for greater exports and productivity 
all reinforced the need for strong industrial associations that could 
effectively represent their members’ interests, particularly in dis- 
cussions with government departments. To meet this need their 
number had grown to about 1,300 by the 1960s: 

Early in World War I the need arose for a national organization 
that could present to the government the views of British manu- 
facturers as a whole with an authority no longer possible to the 
Association of British Chambers of Commerce, which hitherto had 
spoken on a national level for both commerce and industry. Two 
such organizations were formed in rapid succession, the British 
Manufacturers’ association in 1915—renamed the National Union 
of Manufacturers in 1917 and the National Association of British 
Manufacturers in 1961—and the Federation of British Industries 
(F.B.I.) in 1916. The former was limited to manufacturers and 
spoke particularly for medium-sized and small firms, of which 
more than 5,000 were members; it also serviced about 60 affiliated 
trade associations. The F.B.I., which was incorporated by royal 
charter in 1923 “for the encouragement, promotion and protection 
of British industries of all kinds,” became the more influential 
body. By the 1960s it had attained a membership of more than 
8,000 individual firms and nearly 300 trade associations, served 
by a headquarters staff of about 250, a regional staff of 50 and 
representatives in 140 centres overseas. 

Both these organizations developed a comprehensive system of 
internal committees, each specializing in a subject on which the 
organizations might wish to express their views either in direct sub- 
missions to government departments or through their representa- 
tives on departmental committees, royal commissions and a wide 
range of other bodies. Both were often represented on the same 
councils, committees and boards, including the National Produc- 
tion Advisory Council on Industry, the regional boards for indus- 
try and the British Productivity council. The federation was also 
represented on such bodies as the Economic Planning board, the 
Council of European Industrial ‘Federations and the U.K. commit- 
tee of the Federation of Commonwealth and British Chambers of 
Commerce. In addition to this broad representational work, both 
organizations served individual member firms with respect to a 
wide range of activities, among which exporting loomed large. 

Industry as an employer of labour, other than the nationalized 
industries, was represented by a separate body, the British Em- 
ployers’ confederation. It was formed in 1919 to speak both 
nationally and internationally on behalf of the various federa- 
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tions of employers in individual industries or groups of indus- 
tries, on relations between employers and workers. At home it was 
represented on such bodies as the ministry of labour’s National 
Joint Advisory council and the Economic Planning board, and 
internationally it appointed British employers’ representatives on 
the International Labour organization, among others. 

Relations With the British Government.—The government's re- 
lations with trade associations are largely the responsibility of the 
board of trade, a government department that is concerned with 
promoting foreign trade, providing reasonable protection for the 
home market, and safeguarding the interests of both the trading 
community and the public. Some of these activities involve legis- 
lation; in others the desired results are sought through co-operative 
action, sometimes with joint financing by government and indus- 
try. Even where legislation is involved the normal practice is for 
departments to consult in confidence representatives of organized 
industry and trade before submitting proposals to parliament, save 
in certain fields (e.g., taxation and hire-purchase regulations) 
where this is clearly not feasible. Thus the bills that go before 
parliament are often agreed upon in advance by government and 
industry, but even in the event of failure to agree this prior con- 
sultation results in more workable legislation than would otherwise 
have been the case. 

Although the negotiation of trade treaties and arrangements, 
such as those made under the aegis of the General Agreement on 
Tariffs and Trade (G.A.T.T.) and those for freer trading within 
the European Free Trade association, is the responsibility of the 
government alone, it is nevertheless the government's practice to 
consult representatives of trade and industry as fully as possible 
when formulating its policy. For example, in advance of the 
periodic rounds of tariff negotiations under the G.A.T.T., the board 
of trade seeks the views of national organizations and individual 
trade associations on the desirability of changes in the tariffs on 
specific goods. Similarly, diplomatic intervention with overseas 
governments on tariff or other obstacles to British exports often 
results from representations by trade associations. 

The government’s contribution to the Export Council for Eu- 
rope, and to a number of other specialized bodies set up by or- 
ganized industry to increase its efficiency, takes the form of 
encouragement and co-operation, backed by financial grants from 
the board of trade. Among such bodies are the British Standards 
institution, the Council of Industrial Design and the British Pro- 
ductivity council, Similarly the department of scientific and in- 
dustrial research co-operates with the appropriate trade associa- 
tions in establishing and financing research associations for the 
study of scientific and technological problems of interest to all 
firms in a given industry. Such co-operation has been- so success- 
ful that relatively little use has been made of the statutory powers 
to make compulsory levies for the promotion of exports, design and 
research, and to set up development councils for particular in- 
dustries. 

Governmental safeguarding of the interests of the trading com- 
munity or the general public has usually taken the form of statu- 
tory regulation of such matters as patents, copyright, merchandise 
marks, weights and measures and insurance. At times, however, 
it has assumed more controversial form, as in the post-World War 
II legislation concerning the distribution of industry and restric- 
tive trade practices. Probably no single act of parliament has 

done more to affect the activities of trade associations than the 
Restrictive Trade Practices act, 1956, which precludes many of 
the restraints on competition which were the raison d’étre of a con- 
siderable number of associations. (F. E. Bu.) 


OTHER COUNTRIES 


The end of World War II marked the beginning of a new era 
in the growth and expansion of trade organizations in both the 
highly developed and less developed countries of the free world. 
The collapse of fascist totalitarianism in Europe and in the far 
east released trade organizations in many countries from domina- 
tion by the state, thereby creating a political and economic en- 
vironment more conducive to the growth and expansion of such 
organizations. The end of the war also introduced an era during 
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which colonial domination ended in many countries in the middle 
east, the far east and Africa. At the same time most of the coun- 
tries of the free world either revised existing laws or enacted new 
laws to protect and promote the growth of free, self-governing 
business organizations. 

Argentina.—In the early 1960s there were many trade asso- 
ciations in Argentina that represented the interests of merchants, 
manufacturers and workers. The Camara Argentina de Comercio 
(Argentine Chamber of Commerce), founded in 1924, had more 
than 3,500 members who were located in most of the commercial 
and industrial centres of the country. In addition there was the 
Union Industrial Argentina (Argentine Manufacturers Associa- 
tion) whose membership included more than 140 industries. 

(Ep. K.) 

Australia.—Chambers of commerce in the capitals of the six 
Australian states were founded between 1839 and 1890. With the 
establishment of the Commonwealth of Australia in 1901 came the 
need for a federal organization, and in 1902 the Associated Cham- 
bers of Commerce of Australia was founded to speak nationally 
for the capital city chambers and their affiliated country chambers, 
In the mid-1960s, when most towns had chambers of commerce, it 
represented a total voluntary membership of about 40,000 firms. 

Chambers of manufactures were also set up in the states from 
1869 onward to represent firms in manufacturing industry. These, 
augmented later by the Metal Trades Employers’ association, were 
federated in 1903 to form the Associated Chambers of Manufac- 
tures of Australia, which spoke both nationally and internationally 
for nearly all major manufacturers. In the 1960s it represented 
about 18,000 firms employing more than 1,000,000 people. 

For dealing with labour questions employers formed separate 
associations, some organized on an industry basis, others as central 
organizations in each state, some of these state associations being 
further organized on a federal basis. These employers’ associa- 
tions were recognized under state industrial legislation and the 
Commonwealth Conciliation and Arbitration act. (F. E. Bv.) 

Brazil.—In the early 1960s, there were 18 regional chambers 
of commerce in the important industrial and commercial centres. 
The largest regional organization was the Associacéo Commercial 
do Rio de Janeiro. This association, founded in 1834, was com- 
posed of 6,000 members and served as the official technical ad- 
visory board for the federal government. In addition there were 
several employers’ associations, the largest being the Confederacéo 
Nacional da Indústria. (Ep. K.) 

Canada.—Trade organizations in Canada increased rapidly 
after World War II. By the mid-1960s there were more than 
1,250 chambers of commerce (sometimes called boards of trade), 
their supreme body being the Canadian Chamber of Commerce, 
with headquarters in Montreal and offices in each province. In 
manufacturing industry almost every trade had a national associa- 
tion and in many cases there were associate provincial organiza- 
tions as well. There were also associations of a more general 
nature, such as the Canadian Manufacturers’ association, with 
about 6,000 members and 75 committees covering national, pro- 
vincial and local interests. The Canadian Association of Bri 
Manufacturers and Agencies, renamed in 1961 the British Cana- 
dian Trade association, was established to promote trade between 
Britain and Canada, Its membership included both British and 
Canadian firms. 

France.—From the time of their establishment French cham- 
bers of commerce served as agencies of official administrative con- 
trol and management of public commercial institutions, including 
inland waterways and ports. In 1599 the city of Marseilles €s- 
tablished the first chambre de commerce and empowered it to 
settle the merchant law and customs of the port, to appoint con- 
suls and run the French consulates in the Levant, to equip expedi- 
tions against corsairs, to send embassies to the Barbaresque coun- 
tries and to organize commercial missions. In 1700 Louis XIV, at 
the suggestion of Jean Colbert, published a decree ordering cham- 
bers of commerce to be created to nominate deputies to the ro: 
council of commerce in Paris. Most large cities soon had cham- 
bers of commerce. 

The French Revolution brought about a complete change in tyP® 
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of government control. Isaac Chapelier’s law of 1791 forbade all 
types of economic association, including chambers of commerce. 
They were legalized again by Napoleon Bonaparte’s decree of 
1804 (revised and codified in 1898 and 1908), under which a 
chamber of commerce could be established by a decree counter- 
signed by the minister of commerce, upon the advice of the munici- 
pal council concerned, the general council of the département and 
the existing chambers of commerce in the district. 

In the mid-1960s there were about 175 chambers in France, each 
with 21 members, except the Paris chamber, which had 40. Mem- 
bers were chosen from the local business community, and until 
1955, when many small shopkeepers began to exercise their right 
to vote, membership tended to be treated as a decorative honour. 

As semiofficial bodies, French chambers derived their income 
from certain taxes and state subsidies. Although the government 
was bound to consult them ona wide range of commercial matters, 
their financial dependence restricted their influence; moreover the 
minister of commerce could veto their decisions. Their adminis- 
trative functions were extensive. The more important chambers, 
especially that of Paris, owned and administered sections of the 
stock exchanges, bonded warehouses, public salesrooms, and port, 
dock, inland waterway and airfield facilities, 

When British merchants in Paris in 1873 started what they 
called a chamber of commerce the French government was dis- 
turbed lest the public think that this chamber’s powers were 
similar to those held by French chambers. Soon, however, all the 
leading commercial countries had chambers of commerce in Paris 
and elsewhere, Beginning in 1883 the minister of commerce en- 
couraged the establishment of French chambers abroad (without 
of course the administrative powers they had at home). More 
than 50 have since been founded in leading commercial centres 
all over the world, 

Trade Associations:—Although forbidden by the law of 1791 
(see above), and not legalized until 1884, trade associations (local, 
Tegional and national) existed in fact as early as 1821, though 
they were frequently disguised as friendly and benefit societies. 
In that year the first Federation of Industrial Associations was 
organized by the Carpentry association. In 1859 the National 
Union of Commerce and Industry was founded; it included 55 
industrial associations representing industries other than the 
building trade. In 1896 there appeared the Commercial and 
Industrial alliance and in 1903 the Federation of French Manu- 
facturers and Merchants. The only lasting significance of these 
Organizations was that they set the pattern, peculiar to France, 
whereby French industrial federations represent the interests of 
their members both as manufacturers and as employers. It was 
not until after World War I that a federation was founded that 
achieved a measure of success, albeit limited, in uniting the di- 
Verse trade associations that had proliferated in France. This 
was the Confédération Générale de la Production Francaise 
(C.G.P.F.), called into existence in 1919 by Etienne Clémentel, 
Minister of commerce (himself a businessman), “to contribute to 
the development of ‘the productive power and export trade of 
France, and to co-ordinate’ the activities of the syndicates and 
Professional associations.” `The signing of the Matignon agree- 
Ment concerning minimum wages (1936) with the national trade 
Union organization was a defeat for the employers which led to a 

orough overhaul of the C.G.P.F. and a change in its name 
to Confédération Générale du Patronat Francais. 

Un the national level there developed four types of trade organi- 
zations. The comptoirs such as the Comptoir Sidérurgique were 
essentially cartels: (regional, national or international in scope), 
Usually centred on a single commodity or group of commodities. 

© syndicats such as the Comité des Forges were associations of 
rcalized trades. The federations such as the Union des Indus- 
mies Chimiques were groups formed out of syndicates and trade 
associations, The confederations such as the C.G.P.F. were com- 
nations of closely allied federations and syndicates. 

After World War II the place of the C.G.P.F. was taken by the 
gemal National du Patronat Français, formed in 1946, a more 

Mprehensive body covering about 900,000 firms. Its structure 


Was designed to give a better balance between small, medium and 
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large enterprises. Its system of powerful policy committees and 
its high-quality professional staff gave it a new authority and 
effectiveness. It was consulted regularly by the government dur- 
ing a period when there were major governmental interventions 
in industrial and commercial organization because of the nationali- 
zation of a number of industries and the creation of the various 
European communities. 

Germany.—The oldest trade organizations in Germany are 
the chambers of industry and trade which developed from mergers 
of the medieval Hanseatic guilds. Early in the 19th century the 
chambers were reorganized and new ones were founded on the 
French pattern, and by mid-century German states were grant- 
ing them statutory recognition as representatives of regional trad- 
ing interests. In 1861 they combined to form the General Ger- 
man Trade convention. Toward the end of World War I this was 
renamed the Association of German Chambers of Industry and 
Trade (D.I.H.T.) and, following absorption in 1933 into the Reich 
Chamber of Economy, it was re-established in Bonn, Federal 
Republic of Germany, in 1949. In the mid-1960s all the 80- 
odd chambers of industry and trade in the republic and western 
Berlin were members. 

The D.1.H.T. encouraged co-operation among the various cham- 
bers, promoted foreign trade relations, and represented the in- 
terests of regional trade and industry at home and abroad, It 
became a member of the International Chamber of Commerce 
and also helped to originate the permanent conference of the 
chamber of commerce of the European Economic Community. 

Trade Associations—The principal national organization for 
industry in the federal republic after World War II was the Fed- 
eration of German Industries (B.D.I.). Registered in 1950 with 
headquarters in Cologne, it replaced the Reichsverband der 
deutschen Industrie re-organized as the Reichsgruppe Industrie 
in 1934, It was an independent organization designed to protect 
and promote the common interests of the industries it represented. 
Membership was open only to national trade associations repre- 
senting entire industries in the republic; national associations, 
covering practically all German industry, became members. Its 
many committees gave it influence over all matters of state eco- 
nomic policy affecting its members’ interests save only questions 
of wages and conditions of work. These were the concern of the 
Confederation of German Employers’ Associations (B.D.A.) set 
up in 1949. 

The B.D.I., B.D.A. and D.ILH.T. were members of the Joint 
Committee of German Trade and Industry established in 1950 to 
serve as a forum where the 13 member organizations could dis- 
cuss high-level economic and social policy. 

India.—The first chamber of commerce in India was the Cal- 
cutta chamber, established by British merchants in 1834. The 
Bengal chamber of commerce, which stemmed from the Calcutta 
chamber, was inaugurated in 1853 and in the next 100 years about 
a dozen similar European chambers were formed in other Indian 
centres. Symptomatic of the beginnings of economic nationalism 
toward the end of the 19th century was the foundation in 1868 
of the first Indian chamber of commerce at Cocanada (now 
Kakinada), Thereafter Indian chambers of commerce increased 
in number and by the mid-1960s there was one in practically every 
important centre. In 1927, with government recognition, the 
Federation of Indian Chambers of Commerce and Industry was 
founded to act as a central co-ordinating body for the Indian 
commercial community, whose principal representative it came 
to be. 

Trade associations on modern lines have had a similar history. 
The British introduced them, beginning with the Association of 
Indigo Planters of Bihar in 1801 and spreading in the last quarter 
of the century to associations covering such industries as tea, jute 
and mining. The first joint association of European and Indian 
manufacturers was the Bombay Millowners’ association (1875), 
the forerunner of many trade associations for the Indian cotton 
textile industry. Thereafter trade associations sprang up in most 
other industries; they came to exceed chambers of commerce in 
number and to equal them in importance. 

Separate employers’ organizations were founded to deal with 
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labour questions, They were usually associated, either directly 
or through regional federations, with one or another of the two 
national bodies, the All-India Organization of Industrial Employ- 
ers (1932) and the Employers’ Federation of India (1933). 

Italy—The association in Italy of traders and artisans into 
trade guilds dates back to the middle ages. In modern times a 
law of 1862 gave to chambers of trades and arts, as they were 
then known, legal status and they became recognized as public 
bodies, Their functions were purely consultative. A law of 1910 
extended their functions and altered their name to chambers of 
commerce and industry. The governing boards were elected by 
those actively engaged in trade or industry. Foreigners who had 
been registered as resident traders for at least five years were 
admitted to membership. 

Under fascism full government control was instituted by laws 
of 1926 and 1927. Provincial councils of economy were set up, 
each consisting of boards for agriculture, industry, commerce, 
labour (with social insurance) and where necessary for maritime 
trade. The members were either ex-officio ones or were selected 
by the minister for national economy; there ceased to be any 
form of free election. The councils became the official channel 
both for their members and for the government. They also con- 
tinued the functions of the chambers of commerce and industry 
which they replaced, In 1931 they became the provincial coun- 
cils of corporative economy and in 1937 they were renamed the 
provincial councils of the corporations. 

After the fall of fascism a law of 1944 re-established the prin- 
ciple of boards chosen by free election, involving the restoration 
of the chambers of commerce, industry and agriculture in each of 
the 91 chief provincial towns; these became consultative organiza- 
tions with certain public functions. The president of each cham- 
ber of commerce, appointed from the business community by 
the minister, was supported by four councilors, one each for trade, 
agriculture, industry and labour, nominated by the prefect of the 
province with the approval of the minister. (The inclusion of a 
councilor for labour was merely recognition of the importance 
acquired by workers in questions affecting the general economy.) 
These councilors were assisted by consultative committees. 

Trade Associations.—Trade associations in Italy draw their 
membership primarily from the craft trades and agriculture. The 
first national association was the General Confederation of Agri- 
culture, founded in 1911. In 1919 the General Confederation of 
Italian Industry (Confindustria) was formed with about 100 mem- 
ber bodies; its postwar constitution was approved in 1944, A 
third association, the Confederazione Generale del Commercio, 
was founded in 1946, In 1954 Confindustria initiated a movement 
to unite these three bodies to use their considerable political in- 
fluence to full advantage. Confindustria had become the most 
active and powerful body, representing Italian industrial interests 
on international bodies. In the mid-1960s it had a member- 
ship of more than 100 national trade associations and 100 re- 
gional associations, The trade associations functioned primarily 
as employers concerned with wages, hours and general conditions 
of employment, but they also dealt with production, prices, mar- 
kets and foreign trade. (F. E. Bu.) 

Japan.—Trade associations were founded in the 1880s, notably 
in the cotton spinning, textile, and silk-yarn industries. In 1931 
the National Confederation of Industrial Associations of Japan 
was founded with 39 member associations. That year they be- 
came organs of the state in controlling prices, outputs, sales, 
capacity, exports, etc. In 1941 all firms and trade groups were 
centralized under “control associations” operated directly by the 
Imperial Rule Assistance association. On Nov. 3, 1946, freedom 
of association was declared a right in the Japanese constitution. 

After Japan regained its sovereignty in the early months of 
1952, many chambers of commerce and industry began to resume 
their activities in many of the important commercial and indus- 
trial centres of the country. During the 1950s the number of 
local chambers of commerce continued to increase at a steady 
rate. In the early 1960s the Japan Chamber of Commerce had 

a membership totaling 444 local chambers. At that time Japan 
also had a large number of employers’ associations representing 
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nearly every commercial and industrial activity in the country, 
Most of these associations were members of the Japan Federa. 
tion of Employers’ Associations, which then had a membership 
totaling 130,000 member associations. (Ep. K.) 

New Zealand.—In the mid-1960s about 50 chambers of com- 
merce belonged to the Associated Chambers of Commerce of New 
Zealand, which represented their interests in’ discussions with the 
government. The Manufacturers’ Federation of New Zealand 
had a total membership of about 2,500 manufacturing firms with 
more than 200,000 employees, or about one-quarter of the coun- 
try’s labour force. The federation was linked with all sections 
of industry through about 50 trade groups and, as the official voice 
of industry, was consulted by the government. About 20 indus- 
trial associations of employers were registered under the Indus- 
trial Conciliation and Arbitration act, 1954. 

Pakistan.—Until 1958 the history of trade organizations in 
Pakistan differed little from that of India, In that year, how- 
ever, an order was published reorganizing chambers of commerce 
and trade associations to replace the hundreds’ of existing bodies 
by organizations recognized and registered by the government, 
In 1960 the Federation of Pakistan Chambers of Commerce and 
Industry officially replaced the old Federation of Chambers of 
Commerce and Industries (Pakistan), and by the mid-1960s more 
than 50 local chambers and trade associations had received gov- 
ernment recognition; but the process of reorganization had not 
been completed. 

U.S.S.R.—Trade organization in the Soviet Union is an integral 
part of the planned economy of the country and is completely 
state controlled. ‘The five-year or seven-year plans formulated 
by the State Planning commission begin with proposals by indi- 
vidual productivity organizations to their regional economic coun- 
cils which control the 100-odd economic regions into which the 
U.S.S.R. is divided, When the over-all plan has been settled its 
administration is the responsibility of the regional economic coun 
cils, Each of these is organized into an appropriate number of 
production divisions (e.g., for ferrous or nonferrous metals, en- 
gineering, chemicals, building materials, construction, fuel, tim- 
ber, food processing and light industry) and of functional divi- 
sions dealing with matters incidental to production (e.g., finance, 
labour, wages, training and transport), 

There is a complete centralized state monopoly of all exports 
and imports. The actual business of export.and import is carried 
on by about 30 state trading organizations, each specializing in 
a group of commodities or countries, or in services such as ship- 
ping and technical aid. Contact with these organizations can 
be made through the Soviet trade delegations to those countries 
or directly. Resident agents of foreign firms are not permitted 

The Soviet system of state trading has no place for the chamber 
of commerce or trade association as known in countries with & 
free economy. There is, however, the All-Union Chamber of 
Commerce, a public body working for the extension of economi 
relations between the Soviet Union and foreign countries and for 
promoting the development of domestic trade. Membership 1$ 
open to economic bodies, co-operatives, public organizations an 
individual enterprises. In London the Russo-British Chamber of 
Commerce (1916), a joint Anglo-Soviet organization encourage 
trade between the Commonwealth and the-U:S.S.R. (F. E. Bv.) 

BrsrrocrapHy—United States: U.S. Department of Commerce, Noe 
tional Associations of the United States (1957); C. A. Pearce, Trade 
Association Survey, Temporary National Economic Committee (1941); 
Honi Kirsh and H. R. Shapiro, Trade Associations in Law and Business 
‘ Grent Britain: A. R. Iersic and P. F. D. Liddle, Parliament of Com 
merce: the Story of the Association of British Chambers of Commerc, 
1860-1960 (1960) ; Political and Economic Planning, Industrial Tratt 
Associations: Activities and Organisations (1957); annual reports, yea! 
books, etc., of the Association of British Chambers of Commertt 
Federation of British Industries, National Association of British Mant- 
facturers, British Employers’ Confederation, Federation of Common- 
wealth and British Chambers of Commerce, London Chamber of Com- 
merce and National Chamber of Trade. 

Other Countries: H. W. Ehrmann, Organized Business in France 
(1957); Board of Trade, The Federal Republic of Germany (1985); 
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(1961) ; yearbooks (Annuarii) of Confederazione Generale dell’ Indus 
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tries (1960); H. Schwartz, Russia’s Soviet Economy (1954); D. 
Granick, Management of the Industrial Firm in the U.S.S.R. (1954). 

TRADES UNION CONGRESS. The Trades Union Con- 
gress (TUC) is the national organization representing British trade 
unions. Founded in 1868 at a meeting of representatives of unions 
and local trades councils at Manchester, Eng., it was at first no 
more than a periodic conference to provide a forum for the exposi- 
tion of trade-union principles; and the term “congress” is still 
used for the conference itself, which is held annually in Septem- 
ber. But the TUC has gradually acquired a permanent staff and 
a certain limited range of powers as well as authority over its 
member unions. From 1871 onward a Parliamentary Committee 
was appointed from among the leading union officers to lobby min- 
isters and M.P.’s for the revision of the laws affecting trade unions. 
This activity was important in securing favourable changes in the 
law in 1871-75, A period of comparative quiescence followed, 
as the trade unions were satisfied with their improved legal status 
and in the depressed state of trade of the late 1870s and 1880s 
they could not afford to expand their activities, By 1893, 25 years 
after its foundation, the TUC had secured the affiliation of 179 
unions, with a membership of 1,100,000. 

Growth, and Formation of the Labour Party.—In 1889 
the first signs of expansion appeared when the TUC, which had 
hitherto been composed almost exclusively of unions of the skilled 
workers, accepted the first affiliations of “new” or unskilled gen- 
eral unions. At about the same time demands for more militant 
policies, including the acceptance of Socialism, began to be heard. 
In the controversies of the early 1890s the leaders of the larger, 
more conservative unions, fearing the radicalism of the delegates 
at congress, reformed the procedure, introducing the “card” vote 
(by which delegates vote in proportion to the membership of the 
union they represent) and excluding all who were not workingmen 
or union officials, This delayed the growth of militancy for a 
time; but the simultaneous growth of employers’ organizations 
and the whittling away of the rights apparently guaranteed by 
the legislation of the 1870s caused many union leaders to contem- 
plate the expansion of the TUC’s activities. In view of the lack 
of unanimity, however, it was decided to initiate other activities 
under the aegis of the TUC but not under the direct control of the 
Parliamentary Committee. 

The result was the foundation of two separate bodies: the Gen- 
eral Federation of Trade Unions, founded in 1899 as an insurance 
fund for strikes; and the Labour Representation Committee, 
founded in 1900, and in 1906 renamed the Labour Party, as a body 
for Sponsoring candidates for Parliament. The GFTU never be- 
came an important body, but the Labour Party assumed increasing 
importance and after 1918 became a national political party. (See 
further LABOUR Party [BritisH].). In the years before 1918, 
there was a considerable overlap of membership between the 
Labour M.P.’s and the Parliamentary Committee of the TUC. 
They worked together to secure the reversal of the Taff Vale Judg- 
Ment of 1901, which had subverted some of the effect of the legis- 
lation of the 1870s (see LABOUR [TRADE] UNION). 

Between Wars.—The growth in the scale of strikes exempli- 
fied by those of 1910-14, and the extension of the powers of the 
State in the course of World War I, forced the TUC to widen its 
responsibilities and extend its organization. By 1919 the mem- 
bership of unions affiliated to the TUC exceeded 6,000,000, three 
times the prewar figure. In 1921 the Parliamentary Committee 
Was enlarged and renamed the General Council. At the same time 
it was charged with extra duties: henceforth it was to promote 
common action by the unions on industrial matters, to seek to 
eliminate interunion disputes, to promote the recruitment of new 
union members, and to maintain relations with foreign trade- 
Union movements, A central office staff was built up and a num- 
peT of new departments came into existence. During the crisis 
i the coal industry in 1925-26, the unions also authorized the 
i i Council to prepare and if necessary to conduct a strike 
ey their members in aid of the miners. This led to the general 
b © (q.v.) of 1926, which was a remarkable display of solidarity 

€ union members concerned but which ended in failure. 
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The general strike led the TUC to appreciate its own limita- 
tions, but it also led the government and the country to acknowl- 
edge the power of the trade-union movement. Although member- 
ship fell to little more than half the postwar peak figure, the TUC 
was drawn more and more into consultation by government and 
employers. At this juncture the TUC had two able leaders who 
usually saw eye to eye—Ernest Bevin (q.v.) of the Transport and 
General Workers and Walter Citrine, the TUC general secretary, 
These two men, both moderates, realized the importance of the 
role the TUC could play. On the one hand, they continued to 
exert much influence in the Labour Party: they opposed the 1931 
cuts in unemployment pay and helped to secure Ramsay Mac- 
Donald’s expulsion from the party; and in the 1930s they exerted 
a form of tutelage over the party in Parliament, urging it toward 
moderate domestic policies and a firmer front against Fascism. 
But on the other hand they accepted overtures from the National 
Government to nominate representatives to statutory advisory 
bodies in industry, and they helped in plans for national mobiliza- 
tion and air raid precautions in the event of war. 

World War II and After—With the outbreak of war in 1939, 
and still more with the formation of Churchill’s coalition govern- 
ment in 1940—in which Ernest Bevin became minister of labour— 
the TUC was drawn into the closest participation in the manage- 
ment of the war on the industrial side. Bevin presided over a joint 
consultative committee of employers and trade unionists which 
helped to shape policy. Citrine drew up plans for national and 
regional production boards, which were then set up. Although 
wages were not frozen in wartime and some strikes could not be 
prevented, a high level of collaboration within industry was 
achieved. The trade-union movement emerged from the war with 
much prestige for its contribution. 

The TUC’s membership exceeded 7,000,000 for the first time 
in 1946. By this time a Labour government was in power, Bevin 
had become foreign secretary, and many prominent trade-union 
leaders, including Citrine, were appointed to the boards of na- 
tionalized industries. In 1946 Vincent (later Sir Vincent) Tewson 
succeeded Citrine as TUC general secretary. The difficulties of 
the postwar period and the maintenance of many of the powers of 
the state in the industrial sphere ensured the continuance of the 
TUC’s role of collaboration with the government. Its leaders 
were persuaded to endorse wage restraint in 1948 and a virtual 
freeze in 1949-50, 

In 1951 when the Conservative Party returned to power the 
TUC made it clear that it did not expect this process of consulta- 
tion and collaboration to cease. The new government welcomed 
this attitude, and the distinction between the TUC and its offspring 
the Labour Party was reemphasized when the new TUC head- 
quarters in London were opened in 1958—previously the TUC had 
shared a building with the Labour Party. But the TUC had to 
reckon with public impatience with some of the manifestations 
of trade-union strength—in particular, interunion disputes, unof- 
ficial strikes, and occasional acts of injustice to individual workers. 
The remedy was felt to lie largely in the reform of the unions, but 
the TUC General Council had no power to enforce this without 
the sanction of its member unions. Proposals for a revision of 
union structure foundered at successive congresses of the early 
1960s. Although most unions accepted the prices and incomes 
policy of the Labour government elected in 1964, a section ex- 
pressed strong hostility, and this helped to account for the policy’s 
failure. Even in so serious a dispute as that of the seamen and 
the shipowners in 1966 the able TUC secretary, George Wood- 
cock, who had succeeded Tewson in 1959, was powerless to play 
more than an advisory role. 

Affiliations and Agencies,—The TUC is affiliated to the In- 
ternational Confederation of Free Trade Unions, which it helped 
to found in 1949. Below its national organization, the TUC main- 
tains a register of trades councils which act as its local agents, 
and it has a number of regional advisory committees. At its 
headquarters in London, it established a training college for mem- 
bers and officials of TUC unions and unions from abroad. The 
TUC also runs part-time and correspondence courses, and summer 
schools, and provides scholarships for full-time study at residen- 
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tial colleges. In the later 1960s there were 170 unions affiliated, 
with nearly 9,000,000 members. There were probably about 
1,500,000 British trade unionists not affiliated to the TUC. 

Relations with Member Unions.—Neither congress nor the 
General Council can override the autonomy of the affiliated unions, 
and their decisions are not binding. However, the moral author- 
ity of the council is strong. 

Standing orders lay down specific duties for the council during 
strikes, in disputes among unions, and on misconduct by unions. 
During a strike the council does not intervene unless it is asked 
to do so or unless there is a likelihood of negotiations breaking 
down and creating a situation in which other groups of workers 
are put out of employment or their livelihood and conditions of 
employment imperiled. Once the council has intervened in a 
strike, however, it is bound to seek a just settlement of the dif- 
ference and to advise the unions involved. Should a union refuse 
this advice it is reported to congress, which has the power to expel 
an offending union. Similarly, if the General Council is unable 
to get the necessary undertakings from a union found to be be- 
having in a way detrimental to the interests of the trade-union 
movement or contrary to the declared principles and policy of 
congress, the offending union is reported to congress. In the mean- 
time the council may suspend the affiliation of the union. 

Differences among unions (for instance, on demarcation issues) 
are dealt with by the General Council through its Disputes Com- 
mittee, which exercises a triple function as a fact-finding com- 
mission, conciliatory body, and judicial tribunal. Unions are ex- 
pected to abide by the council’s decision; in the event of serious 
disobedience the council may decide to suspend affiliation until 
the following congress, when the matter is raised. 

BrsiiocrapHy.—Trades Union Congress, Annual Reports; H. Pelling, 
A History of British Trade Unionism (1963); A. E. Musson, The Con- 
gress of 1868 (1955) ; B. C. Roberts, The Trades Union Congress, 1868- 
1921 (1958); V. L. Allen, Trade Unions and the Rtn Se 
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TRAFALGAR, BATTLE OF, was fought between an En- 
glish and a combined French and Spanish fleet off Cape Trafalgar, 
south of Cádiz, Spain, on Oct. 21, 1805, during the Napoleonic 
Wars. The English victory, gained at the cost of the life of Adm. 
Horatio Nelson (q.v.), secured for Great Britain a naval suprem- 
acy that lasted for more than a century. 

The French Naval Plan.—In 1805 Napoleon I made his final 
preparation for the invasion of England. Toʻensure its success he 
first had to gain control of the English Channel. He therefore or- 
dered his naval forces to elude the British squadrons blockading 
them in various French and Spanish ports, to entice the British 
away from their home waters and lose them at sea, and to con- 
centrate in the West Indies. The French were then to return in 
force to the English Channel. The appearance of Nelson in the 
West Indies, however, forced the French admiral, Pierre de Vil- 
leneuve, to leave before the concentration was complete, and he 
returned to the port of Ferrol (El Ferrol), near Corunna (La 
Corufia), Spain, on Aug. 2, 1805. 

Villeneuve’s orders were to sail for the English Channel and join 

the Brest fleet, but believing that Napoleon’s plan had failed and 
that the English Channel fleet was too strong, on Aug. 13 he sailed 
for Cádiz with a combined French and Spanish fleet.. Nelson, 
after his arrival (July 19) at Gibraltar from the West Indies, re- 
turned to England to reinforce the Channel fleet, leaving Adm. 
Cuthbert Collingwood to watch Cádiz with three ships of the line. 
Villeneuve arrived at Cadiz on Aug. 20 and at the end of August 
Collingwood was joined by reinforcements amounting to 22 ships. 
The importance of defeating or effectively blockading the com- 
bined Allied force, which now numbered 33, 15 of them Spanish, 
was fully realized by the Admiralty in London, and in September 
they decided to send Nelson to take command. 

Nelson in Command at Cadiz.—Nelson left England on 
Sept. 15 with 3 ships of the line, arriving off Cadiz on the 28th 
of the same month—the day before his 47th birthday . He had 
sent ahead to forbid any hoisting of colours or firing of guns, in 
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order not to draw the attention of the Allies to the arrival of rein. 
forcements, but he received an overwhelming unofficial welcome, 
During the first fortnight of October he was strengthened by six 
more ships. His fleet at one stage comprised 34 ships of the 
line, but at the battle of Oct. 21 he had only 27 ships at his dis. 
posal; 6 had been sent to Gibraltar to revictual, and Adm. Sir 
Robert Calder had been allowed to return to England in his flag- 
ship to face an inquiry into his indecisive action off Cape Finis. 
terre (July 22). Nelson did not keep the bulk of his fleet close 
to Cadiz; only his frigates were inshore, most of the ships of line 
being approximately 30 to 40 mi. (50-65 km.) to sea, connection 
being maintained by signal. 

Villeneuve Ordered to the Mediterranean.—Nelson’s first 
task was to induce Villeneuve to put to sea, but this was done for 
him by Napoleon’s own orders, A new coalition of European pow- 
ers had just been formed against France (see NAPOLEONIC Wars), 
and Napoleon, unable to use his troops against England because 
of the breakdown of his plans to control the English Channel, had 
decided to march against Austria. For this he required naval sup- 
port in the Mediterranean, and Villeneuve received orders at the 
end of September to leave Cadiz and to land troops at Naples; 
furthermore, should he encounter an enemy fleet to which he was 
not inferior, he was not to hesitate to attack it. Villeneuve knew, 
however, that his orders to attack could never be acted on suc- 
cessfully; a council of war that he held on Oct. 8 considered that 
though a sortie might be possible, giving battle to the British fleet 
should be avoided if practicable. Later in the month Villeneuve 
heard that Napoleon was sending Adm. Frangois Rosily to super- 
sede him. Regarding this as a reflection on his honour, and learn- 
ing that six of the British ships of line were at Gibraltar, he de- 
cided to put to sea before his successor arrived. Although he 
intended to get into the Mediterranean without giving battle, he 
realized that he might be forced into action; and he feared that, in 
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such a case, Nelson’s plan would be to obtain local superiority over 
part of his forces. He therefore formed a reserve squadron of 12 
ships under the Spanish admiral Don Federico Gravina, which was 
to keep to windward of the rest of the fleet, and thus be able to 
come to the help of any part that was in difficulties. 

Nelson’s Battle Orders.—Nelson’s battle orders were em- 
bodied in a Tactical Memorandum, written on Oct. 8 at a time 
when he expected to have a larger force than 27 ships. Nonethe- 
less, the principles it contained were applicable to his smaller fleet. 
The attack was to be made by two main bodies; the larger, under 
Collingwood, was to obtain local superiority over the enemy’s rear, 
while Nelson, with the smaller, was to preserve him from the inter- 
ference of the van and centre, should they attempt to go about 
to assist the rear. On the day of battle Collingwood’s squadron 
consisted of 15 ships and Nelson’s of 12, 

Villeneuve Puts to Sea.—On Saturday, Oct. 19, the first of 
the Allied ships got to sea. Nelson, who was nearly 50 mi. west of 
Cadiz, knew of their movements immediately, and sailed for the 
southeast to prevent them passing through the Straits of Gibraltar. 
Only part of the Allied fleet got away on Saturday; the rest sailed 
on Sunday, but the weather was so uncertain that they remained 
near Cadiz. Nelson, throughout, kept his main fleet out of sight, 
but followed the enemy move for move, receiving all his informa- 
tion from his frigates. Monday the 21st was a fine day; the wind 
was light and blowing from the northwest, and at dawn the two 
fleets were in sight of one another. The Allies were then sailing 
south, making for the Straits of Gibraltar, and the British were 
about 12 mi. to the west of them and about 21 mi. to the west of 
Cape Trafalgar. At 6:30 a.m. Nelson ordered his fleet to form two 
lines of sailing, in accordance with his plan. His own squadron 
was the more northerly; each admiral was leading his line, Nelson 
in the “Victory” and Collingwood in the “Royal Sovereign.” In 
this formation they approached the Allied fleet, and as they came 
more clearly into view, Villeneuve, for the first time, saw that he 
had underestimated their strength. He at once sacrificed the 
originality of his dispositions by ordering Gravina, with the re- 
serve squadron, to come into the line; and, shortly afterward at 
about 8 a.m., partly to keep Cádiz open as a refuge on his lee, and 
partly to counter what he thought was designed as an attack on his 
tear, he ordered his whole fleet to wear and sail north. 

Collingwood’s Attack.—Villeneuve’s order was not fully exe- 
cuted when Collingwood, who was to initiate the attack, at 8:50 
AM. ordered his squadron to change its formation from an irregu- 
lar line ahead to an irregular line of bearing. His object was to 
bring his force into action as nearly parallel as possible with the 
Part of the enemy line that he was to engage, and the concavity 
in their line was such that his maneuver would produce that result. 
Nelson had given his second-in-command a free hand so that the 
credit for his movement, admirably suited to enable the British 
ships to use their broadsides as they got into action, must be given 
to Collingwood. For the rest, he carried out brilliantly the part 
assigned to him, namely to break through the enemy and engage 
the rear 12 ships. His own vessel, the “Royal Sovereign,” being 
a fast sailer, was in close action just about 12 noon, and had the 
duty of finding the gap to cut off the 12 ships. Actually he broke 
through between the “Fougueux” and the “Santa Ana” and became 
engaged with 16. 

4 elson’s Attack.—Nelson had signaled his famous message 
England expects that every man will do his duty” at 11:50 a.m. 

S own task was to preserve Collingwood from any interference 
from the Allied centre or van. He therefore continued his advance 
M irregular line ahead, the most flexible formation he could adopt, 
as he wished to disguise the point at which his attack was finally 
to be directed, Unfortunately this exposed the “Victory,” the 

lead of the line, to the concentrated fire of the enemy, but Nelson 
Tegarded this as a justifiable risk. The event proved him right. 
wh began by aiming at the van rather than the centre of the Allies, 
aose leading ships crowded on sail to prevent the execution of 
En en thus removing themselves further from the rear, 
f = was being attacked by Collingwood. Indeed, the whole 
ae e Allied van and centre, mystified by Nelson’s movements 
uncertain of his aims, could only wait for him to declare his 
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intentions, leaving the rear to look after itself. At about 12:15 
p.M. the “Victory” came into action and Nelson found a gap 
astern of the “Bucentaure,” Villeneuve’s flagship and the 12th ship 
in the line, and opened fire with terrible effect. The “Victory” 
then became locked with the “Redoutable” and at about 1:15 p.m. 
a shot from a sniper’s musket in the latter’s topmast mortally 
wounded Nelson. The majority of his line broke through the Al- 
lies at various places between the points pierced by Nelson and 
Collingwood; but 3 ships ahead of the “Bucentaure” were engaged, 
the leading enemy ships being ignored. Six of these, under Adm. 
Pierre Dumanoir, at length went about to the help of those behind, 
but their arrival was too late to be of any use, and eventually 4 
made off under Dumanoir, later to be captured, on Nov. 4; Colling- 
wood, who had been left without interference, as Nelson had de- 
signed, completed the destruction of the rear and the battle ended 
about 5 p.m. 

Of the Allied fleet, 19 or 20 surrendered, though only 4 prizes 
were brought safely to Gibraltar owing to battle damage and the 
storm which followed the action. Although the Allied fleet had 
room to maneuver and a friendly port on their lee they were unable 
to escape, such was the paralyzing effect of Nelson’s tactics. Vil- 
leneuve himself was taken prisoner, and the Allied fleet based on 
Cadiz was ruined as a fighting force. No British ships were lost. 

BrstiocraPHy.—E. Fraser, The Enemy at Trafalgar (1906) ; E. Des- 
briére, La Campagne maritime de 1805; Trafalgar (1907), Eng. trans. 
by C. L. Eastwick, 2 vol. (1933); J. S. Corbett, The Campaign of Tra- 
falgar (1910); Admiralty Committee, The Evidence Relating to the 
Tactics Employed by Nelson at the Battle of Trafalgar, Cmd. 7120 
(1913) ; Oliver Warner, Nelson’s Battles (1965). (O. M. W. W.) 

TRAFFIC. The term “traffic,” though frequently applied to 
the movement of motor vehicles, is concerned also with the move- 
ment of other types of vehicles, as well as persons, goods, or even 
messages. Articles such as Crry PLANNING; REGIONAL PLAN- 
NING; and TRANSPORTATION emphasize the economic, social, and 
political importance of the design of facilities and systems of 
movement. 

Specific aspects of air traffic control can be found in AIRPORT 
while rail and road traffic are discussed in Rameway and Roaps 
AND HicHways. The engineering of water traffic is included in 
River and in WATER TRANSPORT, INLAND, and its control and 
regulation in RULES OF THE ROAD AT SEA and SHIPPING ROUTES. 
MATERIAL HANDLING is concerned with the facilities for handling 
manufactured products, while TELEGRAPH and TELEPHONE de- 
scribe facilities for handling traffic in communications. 

TRAGEDY. The words “tragedy” and “tragic” are often 
applied to life as well as literature. The early death, usually 
sudden or violent, of a person of great gifts or promise; disasters, 
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especially if caused, directly or indirectly, by neglect, and resulting 
in the suffering and death of innocent people; a broken human 
relationship or a wasted life—these are examples of events com- 
monly described as “tragedies.” To use the word in this sense 
is to transfer from literature and philosophic criticism a term that 
was first applied to a literary form; but at the same time it is to 
show awareness of some of the elements contained in that form, 
whether dramatic or narrative. To understand and describe this 
interpenetration of life and literature in tragedy is the purpose 
of the present article. First it is necessary to follow briefly the 
development of tragedy in Western culture; then to identify its 
essentials; and finally to discover the variety of tragic theory and 
practice, and to indicate the place of tragedy as a philosophical 
concept, and its literary expression, in the world today. 

Tragedy in Western Culture.—As a literary form, tragedy 
has had a long and varied history. It is first known by name as a 
dramatic genre in early Greek civilization (see Drama: Greek 
Drama; GREEK LITERATURE: Tragedy), but the first centuries 
of its history are obscure. The earliest surviving tragic plays 
are those of Aeschylus (b. ? 525 B.c.), Sophocles (b. 497 or 495 
B.c.), and Euripides (b. c. 485 B.c.). Almost nothing is known 
of the tragedies written before Aeschylus, and the origins of 
the form have been the subject of controversy. It is generally 
agreed that, in its earliest stages, tragedy was a form of singing 
and dancing by a chorus, and that this developed, by way of a 
rudimentary dialogue between the leader and other members of 
the chorus, into a form now recognizable as drama, in which acted 
episodes are contained within a still primarily choral form. Many 
attempts have been made to connect the early choral performances 
with particular rituals, especially those concerned with the god 
Dionysus (g.v.), and it is virtually certain that in the earliest 
unknown examples—as in the known examples, written for per- 
formance in the Theatre of Dionysus at Athens—connections with 
religious observance were direct. Yet the history of tragedy is es- 
sentially that of the development of an independent form, and it 
is this form that is of lasting importance, No later tragedy is 
similar to that of the Greeks, yet there has been an important 
awareness of continuity through development. ‘The idea of 
tragedy, which has come to be expressed in many different forms, 
is an outstanding example of cultural tradition: that is to say, 
of the inheritance and continual remaking of interests, definitions, 
and styles. 

Tragedy has been especially important in certain periods. It 
was widely written in the Greek world after Euripides (though the 
plays have been lost) and was present in imperial Rome (see 
Latin Literature: Tragedy; Drama: Roman Drama). The 
best-known examples from the Roman period are the rhetorical 
melodramas, written for recitation, not for dramatic performance, 
by Seneca (b. c. 4 B.c.), which were used as models in 16th- and 
early 17th-century England and France. Tragedy existed as an 
idea, and in many narratives, in the later Roman Empire and in 
medieval Europe. Among examples of narratives which were 
used as sources by later writers the best-known are the Lives 
of Plutarch (b. c. 46 A.D.), the De viris illustribus of Petrarch 
(1304-75), the De casibus virorum illustrium of Boccaccio (1313- 
75), and Chaucer’s Monk’s Tale. The main emphasis here was on 
the falls of famous men. Meanwhile, the dramatic tradition de- 
veloped in the medieval mystery and morality plays toward the 
setting forth of the Gospel stories and of the lives of the saints 
(see Drama: Medieval Drama): some of these plays deal with 
tragic actions, though within a firm framework of Christian teach- 
ing. But the greatness of tragedy, after the century of Aeschylus, 
Sophocles, and Euripides, reappears only with the Renaissance, 
since when it has been continuously written and discussed. 

Between 1580 and 1630 in England, tragedy was the major 
literary form, in the work of Shakespeare, Christopher Marlowe, 
George Chapman, Ben Jonson, John Webster, Cyril Tourneur, 
and others. In France, in the second half of the 17th century, the 
work of Corneille and Racine, in what is called Neoclassical 
tragedy, is outstanding. In Germany, in the second half of the 
18th century and the first half of the 19th, came the work of 

Lessing, Schiller, Goethe, Kleist, and Georg Biichner—Romantic 
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and post-Romantic tragedy. In the late 19th century the work 
of Ibsen and Strindberg, in Scandinavia, and of Chekhov, in Rus- 
sia, has been seen as “liberal” tragedy; że., the tragedy of a hero 
struggling against society for greater freedom for himself and 
humanity (see below, The Tragic Hero and Tragedy and Order; 
The Nature of the Tragic Action). In the 20th century there 
have been contributions by many European and U.S. dramatists; 
and the idea of tragedy has been applied to the work of novelists 
since Tolstoi, Dostoevski, and Thomas Hardy. (See also below, 
The Development of Tragedy.) 

The Substance of Tragedy.—We can best approach an un. 
derstanding of tragedy through a discussion of what are ordinarily 
taken to be its essentials. Of these, the first to be mentioned by 
many would be the fact that tragedy ends “unhappily”: with 
death or disaster. 

The “Unhappy Ending.”—It is commonly thought that we can 
define tragedy by its “unhappy ending,” as opposed to the “happy 
ending” of comedy. But this is misleading, both as an account of 
the tragic tradition and as a commentary on the tragic idea: for, 
by fixing attention on one phase of the action, it deflects attention 
from the action as a whole. The emphasis on unhappiness is, of 
course, necessary. In its many forms, tragedy selects certain 
kinds of disorder and suffering as the centre of attention, Its 
response to these events varies greatly in ultimate meanings but 
invariably includes a recognition of human suffering as serious— 
and this determines, through many styles, its common material 
and tone. For example, Antigone dies (in the Antigone of Sopho: 
cles) because she is determined to bury her brother, killed in 
battle, even though the ruler, Creon, has ordered that he should 
be left unburied, as a traitor. It is, then, mere commonplace to 
say that Antigone ends unhappily; what must also be said is that, 
knowing the penalty but knowing also her duty to her brother, 
Antigone chooses to die as a form of choosing how to live: to 
have avoided the pain of death, by neglecting her brother's burial, 
would have been another kind of unhappiness. And in the play as 
a whole, Antigone’s action is set within a wider action: not only 
the history of her family—she is a daughter of Oedipus (q.v.)— 
but also the action of Creon as a ruler—giving the impious order, 
changing his mind, too late, after a warning, and having to endure 
the death of his son, who had loved Antigone, and of his wife, 
who, appalled by his action, takes her own life. The play ends 
with Creon crushed by suffering, and with the chorus celebrating 
the bitter wisdom to which the action has led. 

The scale of the tragedy is, therefore, seen to be not the un 
happy ending of one person, nor solely the facts of the ending 
itself, What has been shown in this tragedy is the complex inter- 
action of many impulses and many standards in both living am 
dying, among a group of people of whom some die and some sut- 
vive: the meaning of the action resting, finally, not only in the 
deaths, which follow directly from the victims’ living choices, but 
also in the continuing lives of the survivors and their society. 
What is true of Sophocles’ Antigone is true of many other trage 
dies: that the unhappy ending is one element in a Complex de- 
sign, which we can understand only by following the complete 
action. It is the gravity with which the disorder and suffering are 
regarded, and the enacted design through which its causes an 
lessons are felt and shown, that make the tragedy—not simply 
the manner of its ending. 

The “Tragic Hero.”—It is also commonly felt that in tragedy 
the action must concern a “heroic” character, although the idea 
of what constitutes the heroic has altered in the course of the 
development of tragedy. In Greek and in most Renaissance 
tragedy, the central characters are customarily persons of hig! 
rank in the state. From this it has been argued that tragedy 1 
essentially the story of the fall and death of a great man (# 
was the case in medieval tragic narratives). 

In modern discussion, two possible meanings of “greatness 
high rank in the state and individual nobility of character—have 
often been confused. In Greek tragedy individual nobility con 
not,be assumed in the central character; consider Medea, in 
play of that name by Euripides: she murders her children to 
revenged on her husband, and though we see her driven ma 
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jealousy, and can even feel sympathy with her, the horror of the 
action remains, We can take this as a study in character, but it 
seems more appropriate to consider it as a choice between pos- 
sible actions, and as the actual choice of murder. It is clear, there- 
fore, that a modern psychological approach to what would now be 
called the “character” of the hero can be misleading when applied 
to tragedies of other periods and cultures, Thus, the principal 
reason for the greatness of the central figures of Greek tragedy is 
that they are the “heroic personages” (intermediate between gods 
and men) of traditional public myth. The fate of these heroic 
families and individuals embodies both public and historical mean- 
ings, which illuminate the social problems of law; and religious 
meanings, which illuminate the known human condition. That 
scale of reference takes priority over the personal characteristics 
of the central figures. 

In Renaissance tragedy the fate of a prince is again, commonly, 
the fate of a society, It is not only the character and crisis of 
Hamlet as an individual that Shakespeare’s play inquires into 
and embodies, but also the character and crisis of the state of 
which he is prince: in the First Quarto (1603) the play is entitled 
The Tragicall Historie of Hamlet Prince of Denmarke. The ac- 
tion of Hamlet derives from a conflict between the hero’s social 
role—the prince with duties to the state, and the son with duties 
to his father—and his personal character—the son with feelings 
for his mother, the man who questions the nature of his, and any, 
life. In King Lear there is a similarly destructive conflict be- 
tween the duties of Lear as a king and his desires as an old man 
and a father. The public heroic action and the individual hero 
are indissolubly linked; and these plays will be misunderstood if 
the hero is abstracted from the action of which he is a part. 

In the 18th century there was a determined attempt, in theory 
and practice (as in George Lillo’s The London Merchant, or the 
History of George Barnewell, 1731; and in Lessing's Miss Sara 
Sampson, 1755), to extend the range of tragedy to the actions 
and sufferings of “ordinary people” (see Drama: A New Develop- 
ment: The Evolution of Middle-Class Drama), One result was 
loss of emphasis on public action, and emphasis instead on private 
suffering, with no necessary social dimension, Yet this extension 
eventually made possible a modern form of tragedy in which (as 
in Ibsen’s Brand, 1866; and Rosmersholm, 1886) man’s aspira- 
tions and difficulties could be seen as being at once social and 
personal: the new kind of hero introduced in the 18th century be- 
came, in the late Romantic and immediate post-Romantic pe- 
tiods, a man striving, for his own sake and that of others, to 
achieve a new liberation and fullness of life. Brand seeks to fol- 
low an absolute duty in his vocation as a priest, and to lead others 
to the same wholeness. But his congregation refuses to follow 
him, for reasons of self-preservation, and in his own pursuit of the 
ideal he destroys his family. Rosmer similarly seeks to ennoble 
Society, but is thwarted by the narrowness of political liberalism 
and destroyed by the guilt of his wife’s death and his guilty rela- 
tionship with Rebecca, Such a “liberal” hero was against society, 
in the conventional sense, but was nevertheless advancing a gen- 
eral human claim, 

In the late 19th and the 20th centuries there were two further 
developments, On the one hand, tragedy was extended to new 
Social classes and groups, as, notably, in Hauptmann’s Die Weber 
(1892; The Weavers) and Synge’s Riders to the Sea (1904). Here 
the suffering is collective: the first play shows an economically de- 
Pressed community, where the general oppression works its way 
through to the suffering of individuals; the second, an exposed 
Teese dependent for livelihood on the sea but regularly 
osing its sons to the sea’s dangers. On the other hand, the liberal 

ero was reduced to a victim, oppressed and frustrated by a so- 
ciety too powerful for him to change, as in Arthur Miller’s Death 
2 Salesman (1949) and A View from the Bridge (1955). Thus, 
; € unsuccessful Willy Loman, in Death of a Salesman, wants only 
® conform to the society in which he lives; but, living by its in- 
uman standards, he is frustrated and finally rejected, and takes 
$ S own life, with his insurance in mind, as a desperate way of 
“gaining self-respect and yet also of carrying out his social role 


as a family man, 
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Tragedy and Order: The Nature of the Tragic Action—The 
nature of the tragic action is a particular disorder that illuminates, 
by contrast and resolution, a wider order. In the development of 
tragedy, order and disorder have been seen in varying ways. In 
Greek tragedy order is defined by the concept of moira—one’s 
portion in life (see Farz)—and by the immanent power of the 
gods, Disorder occurs when a family or an individual, through 
ignorance, temporary madness, or pride (hubris), disregards the 
set limits or offends the ultimate powers. In early Renaissance 
tragedy order is defined by a concept of the universe in which the 
natural, divinely controlled powers are mediated and embodied in 
temporal authority. (An example is Macbeth, where the murder 
of the king is seen not only as a disturbance of the state but, 
through this, as a disturbance of nature itself, recorded in mon- 
sters and portents.) The characteristic disorder in tragedy of this 
period is neglect or defiance of the authority or of the duties 
consequent on a whole order so defined; but this is related, as 
in the tragedies of Marlowe and Shakespeare, to intense em- 
phasis on the quality of personal life. This emphasis, combined 
with the concept of disorder generally accepted, creates ten- 
sions of a new kind between the aspirations of the individ- 
ual and the temporal, God-given authority, In heroic and 
Neoclassical tragedy (exemplified particularly by the tragedies 
of Corneille and Racine) order is increasingly a social code— 
built around such abstract virtues as honour, duty, and loyalty— 
and disorder is either the breach of this code or a conflict between 
its rules and the urgent demands of particular situations or individ- 
ual passions (as in Racine’s Phédre, where Phédre kills herself 
because she is unable to bear the guilt of her passion for her 
stepson Hippolyte). 

In early bourgeois tragedy (late 17th and early 18th centuries), 
order is the law, disorder its willful breach. Barnwell is hanged, 
in Lillo’s The London Merchant, because he has rejected the ways 
of honest advancement and has intrigued with his mistress, first 
in robbery, then in murder. But as bourgeois tragedy develops 
toward Romantic tragedy there is a shift of values: custom and 
convention come to be seen as obstacles to necessary human de- 
sire, and the consequent disorder is not merely the breaking of 
the law but the entanglement of guilt and desire, within which 
men suffer and are isolated. Shelley’s Prometheus Unbound 
(1820) is an example of the former—its hero recovers for man 
the powers of self-direction alienated by the customary gods; and 
his Cenci, in which the desire is itself guilty and forbidden, is an 
example of the latter. In “liberal” tragedy, as notably in Ibsen 
and his successors, a false society, or a set of inadequate institu- 
tions, habits, and beliefs, is identified as the disorder from which 
men suffer; and the pressure of the individual to change false 
institutions and beliefs or to live fully in spite of them is seen as 
the source of value. Thus in Brand and Rosmersholm, as men- 
tioned above, and in Chekhov’s The Cherry Orchard (1903) and 
The Three Sisters (1901), the present “order” of society is seen 
as a disorder, and the source of suffering and frustration. The 
people involved may be unable to change their condition however 
hard they try, or they may even have lost the willpower needed 
to make the attempt. Nevertheless their aspirations are seen as 
justified, and the social condition that destroys or frustrates them 
is seen as unjustified and unjustifiable. 

In modern Naturalist tragedy the forces beyond men’s powers 
are seen either as a cruel Nature (from which God is absent) or 
as a human condition which is in itself a disorder; men suffer pas- 
sively under this weight. The plays of Eugene O’Neill are ex- 
amples: in Mourning Becomes Electra (1931) and Long Day’s 
Journey into Night (written 1940-41; performed 1956) the suf- 
fering is inevitable, because human relationships are prevented 
from ever truly existing, or, if they exist, inevitably break down 
into isolation and death, which are seen as the determining facts 
of existence. Samuel Beckett, in En attendant Godot (1953; 
Waiting for Godot), moves away from this simple Naturalism; 
but in his world, also, isolation and death are always the deter- 
mining factors, and all that gives meaning is a broken memory of 
other possibilities, which, however, when remembered, provoke 
only the fact of absence: Godot, for whom the two tramps (the 
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play has only four characters) are waiting, does not come and is 
unlikely to come. In Existentialist tragedy (as written by Jean 
Paul Sartre and Albert Camus) man creates value by his revolt 
against the human condition; such order as exists is the product 
of this revolt. In “Marxist” tragedy (as in the tragedies of 
Bertolt Brecht) a false or cruel society is identified as the source 
of disorder, but the response is different from the “liberal” as- 
sertion of the individual against this society; the concept of a 
new order, to be created by struggle, is introduced as a standard 
by which individual conduct can be judged: suffering is the con- 
sequence not only of the false society, but also of the failure to 
create or be adequate to the new society. Mother Courage, in 
Brecht’s Mutter Courage (1941), destroys her family by submit- 
ting to be the camp follower of a war; and in his Leben des Galilei 
(1943) Galileo preserves himself but betrays science, in submit- 
ting truth to the comments of authority: his betrayal is seen as 
leading directly to an irresponsible science and so to widespread 
and continuing human suffering. 

The Development of Tragedy.—As we examine the sub- 
stance of tragedy, whether in actual plays or in analysis of what 
are ordinarily taken to be its essentials, we are forced to take a 
historical view, in which meanings are defined by particular cul- 
tures and periods, rather than by a suprahistorical abstraction. 

Attempts have been made, by individual critics, to insist on a 
single general and abstract definition of tragedy, covering all 
stages of development. In practice this can only be successful if 
works that fail to fit the definition—although regarded as trage- 
dies in their own time and later—are written off as not, in some 
way, “true tragedy.” As a scholarly procedure, this has become 
untenable. The responsibility of critics and scholars is to the 
facts of the works which they offer to describe. The critic will 
often argue that this or that work, and this or that kind of tragedy, 
is greater than others, but this is a particular judgment, not the 
definition of tragedy as a form. For the scholar, any generaliza- 
tion must fit the facts of the work he is examining, rather than 
the other way round. The great definitions of tragedy have been 
ways of looking at literature and life; as such they quite naturally 
vary. But this is different from the imposition of a single defini- 
tion as if it were neutral: a self-evident academic deduction. 
Such academic attempts belong mainly to the past. Tragedy must 
now be seen as a historical development in which forms and mean- 
ings are studied first in their proper context, and only then com- 
pared and related. In every period, alongside the writing of 
tragedies, there has been theory and criticism of tragedy as a form 
and a philosophical concept, and this has itself changed as the 
forms and meanings have changed. 

Aristotle on Tragedy—tin the Poetics (c. 335 B.c.) Aristotle 
offered a set of working rules for the writing of tragedy, within 
a more general argument on the nature of poetry. His theory is 
that tragedy imitates an action and, by arranging events in a par- 
ticular form, gives that action a meaning. The dramatization 
and the performance are not the imitation of human characters 
but of the actions through which their characters are understood, 
in a public way, as typical. A tragic action does not necessarily 
emphasize misfortune; what it must emphasize is mutability: a 
change of fortune, from good to bad or from bad to good. Such 
change is brought about by error and its recognition; the technical 
means of tragedy—especially reversal (peripeteia) and recogni- 
tion (anagnorisis)—follow from this requirement. This empha- 
sis is more-important than two other ideas—those of catharsis 
and the “unities”—which are present in Aristotle but which have 
been widely changed in meaning, or misunderstood. The “unities” 
were understood by the Neoclassical critics as being of time, place, 
and action. The unity of action—that the action of a play should 
be single and close-knit—is indeed important to Aristotle, since 
it follows from his main definition of tragedy as the imitation of 
an action. What he says about unity of time is descriptive of 
current practice, rather than a critical principle; the point is made 

in the course of distinguishing tragedy from epic. In Greek plays, 
“imaginary time” and actual playing-time were usually closely 
related, but this is offered by Aristotle as a fact rather than as a 
law. The point made by Aristotle about unity of place—that 


TRAGEDY 


the action of a tragic drama is confined to a single setting—js 
of the same kind. As to catharsis—which has been interpreted as 
the “purging” of the emotions of pity and fear (or terror) by the 
tragic action—the term is used by Aristotle in a way now dif. 
ficult for us to understand, It has been thought to refer to some 
specific practice in a ritual, and there has been much other specu. 
lation on its meaning. Aristotle is certainly concerned with the 
nature of pity and fear and with their essential relation to tragedy, 
but he argues these points within his own culture and theories, 
and touches on catharsis so briefly and obscurely that his mean- 
ing is not now fully recoverable. In Neoclassical criticism the 
term was extracted, and widely developed, in an emphasis, char- 
acteristic of the period, on the psychology of the spectator rather 
than—as in Aristotle—on the quality of the action (see below, 
Renaissance and Neoclassical Theories). 

Roman and Medieval Tragic Theory—Through the centuries 
from the time of Seneca (whose life continued into the early 
Christian era) to the later medieval period, tragedy was in- 
creasingly understood as the story of the fall of a famous man, 
In the pre-Christian period the ethical intention of such tragedy 
was the illustration of Stoic virtues; a man learned to endure 
misfortune and suffering because of the moral imperatives and 
ideas of virtue to which he must conform, There was an increas- 
ing interest in the immediacy of the horrors and suffering which 
can come upon men, and, with the coming of Christianity, these 
were used as examples of the folly of trusting to Fortune, or, in- 
deed, to the temporal world, The dominant medieval idea of the 
“Wheel of Fortune” was interpreted at times as the operation of 
an arbitrary fate, at times as the workings of providence, which, 
though incomprehensible to men, yet taught them the insubstan- 
tiality of worldly power or success, Chaucer’s opening to The 
Monk’s Tale illustrates this: 

I wol biwaille, in manere of tragedie, 
The harm of hem that stoode in heigh degree, 
And fillen so that there nas no remedie . . . 

Renaissance and Neoclassical Theories —Early Renaissance 
tragic theory (as expressed in Sir Philip Sidney’s Apologie for 
Poetrie, 1595) continued to emphasize mutability in all human 
affairs, with special reference to the fall of kings and tyrants. 
But there was a new emphasis on tragic methods and techniques; 
and what Aristotle had said, about a very different and specific 
kind of tragedy (mainly Sophoclean), was translated, with many 
errors (as, notably, the Italian critic Lodovico Castelvetro’s defi- 
nition, in La Poetica di Aristotele vulgarizzata, 1570, of a neces- 
sary unity of time and place), into a set of critical rules for & 
particular kind of Renaissance tragedy. A new form, tragicomedy 
(q.v.), was defined, in which plays, after much suffering, ended 
happily. Within Aristotle's definitions, such a category was 
secondary; the ending could be happy or unhappy; what mattered 
was mutability. 

Most Neoclassical theory was faithful neither to its classical 
sources nor to the creative work of its own time. In England 
it is notable that the important tragedians, with Shakespeare at 
their centre, disregarded theory and made their own original tragi¢ 
forms and meanings. At the same time, earlier tragedy, from 
Seneca to the many medieval and early Renaissance narratives 
of the disastrous falls of famous men, was widely used as Ma- 
terial and partly imitated in method. Shakespeare’s Roman plays, 
for example, were based on Sir Thomas North’s translation 0 
Plutarch’s Lives. In France, Corneille (1606-84) was affecte 
by Seneca, by the Neoclassical theorists, and by contemporary 
politics; but Racine (1639-99) made a sustained and remarkable 
attempt to realize, in French terms, not only the rules supposedly 
derived from classical tragedy but also the attitudes—the em- 
phasis on reason and order—which underlay them. In Spal 
Lope de Vega (1562-1635) developed a national tradition which 
had little regard for the new dogmas of “tragedy as a genre,” | ut 
which included, in certain plays, a tragic action based on conflicts 
between an idea of honour and the pressures of society. 1) 
was developed by Calderón (1600-81), who embedded the action 
in formal philosophical argument and exposition. 

Though critical theory attempted to retain contact with thes? 
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creative developments, it became in some respects abstract and 
limited, In the 18th century there was intensive discussion of 
tragic “effects.” This was a transfer of interest, characteristic 
of the period, from the meanings and methods of tragedy to the 
psychology of the spectator. It was in this period, as we have 
seen, that Aristotle’s idea of catharsis was extended and, by iso- 
lation, falsified, in what became the dogmatic viéw that the pur- 
pose of tragedy was to effect catharsis—a purging of pity and 
fear—in the mind of the spectator. 

From Lessing to Hegel.—The transfer of attention from action 
to effect in 18th-century ideas of tragedy can be related to an in- 
creasing emphasis on tragedy as an “inward” action. Here the 
action—as affecting or romantic as might be—was intended to 
illustrate or provoke a character’s emotional torment: an exact 
reversal of Aristotle. The emphasis on private suffering allowed 
the extension of tragedy as the fall of the great to a tragedy of 
men of all ranks, What had tobe shown was suffering, wherever 
it occurred; and the appropriate response in the spectator was not 
the recognition of a metaphysical or moral lesson but an imagina- 
tive sympathy. 

Lessing (1729-81), as we have seen, rejected the Neoclassical 
constrictions, and both wrote and recommended the new bourgeois 
tragedy. Tragedy became increasingly secular (not just in the 
sense of rejecting religion, but in its manner of treatment of con- 
temporary themes). Then, in the early 19th century, and espe- 
cially in the work of Hegel (1770-1831), it was fundamentally 
redefined: not, as by the Neoclassical theorists, in technical terms, 
but in ethical and metaphysical terms. Hegel defined tragedy as 
“a conflict of ethical substance”: suffering is only tragic when it 
is the consequence of human actions, and the essential tragic con- 
flicts occur at the points of contradiction between valid but par- 
tial human. claims. The tragic action resolves these contradic- 
tions in a higher unity; thus, though individuals may fall, a 
reconciliation of the human spirit is achieved and substantiated. 
Hegel’s analysis relied on a penetrating but partial reading of 
Greek tragedy, and especially of the Antigone. It is doubtful 
whether Sophocles intended his audience to see Antigone and 
Creon as making valid but partial human claims; Creon, in Greek 
terms, is in fact a tyrant. But Hegel’s reading of their positions 
as truth and countertruth, to be resolved in a synthesis, is, while 
not Sophoclean, a brilliant reworking of the situation to express 
his own sense of the world, He uses Greek tragedy virtually as 
myth, to expound a history of the human spirit, and, not unex- 
pectedly, has much greater difficulty in his argument when he 
comes to more modern work, which is not as distant or as flexible. 
His general arguments on tragedy as an action remain, for all 
that, extremely. important. Nietzsche, by contrast (following 
Schopenhauer’s idea of the “crime of existence itself” and so of 
the “irretrievable fall of the just and innocent”), saw tragedy as 
the embodiment of a necessary and universal human suffering. 
Nevertheless, he argued in Die Geburt der Tragödie (1872; The 
Birth of Tragedy) that the art of tragedy, based on music and 
dance, releases vital energies, even through portrayal of the de- 
struction of individuals, 

Ajter Hegel——Most modern theories of tragedy follow from 
these redefinitions, But they have diverged into alternative 
Psychological and social emphases. Thus, on the one hand, Hegel’s 

Conflict of ethical substance” became, in the criticism of the 

akespearean scholar A. C. Bradley (see SHAKESPEARE, WiL- 
‘AM: Literary. Criticism), an internal conflict, a fatal flaw— 
Jealousy in Othello, ambition in Macbeth, and so on—within the 

tragic hero.” On the other hand, in Marxist critical theory, the 

essential conflict is seen as the embodiment of social contradic- 
Hons, in periods of major change (as from tribal to civic society, 
or from feudalism to capitalism), The best example of this 
ee is the work of the Hungarian critic Gyérgy (Georg) 
eh (see HUNGARIAN LITERATURE: 20th Century). The psy- 
; gical emphasis exemplified by Bradley has been extended 
cy the 20th century by reference to anthropology—especially to 

© views of Sir George Frazer, as expressed in and made widely 
pa through The. Golden Bough (1890 et seg.), and his fol- 

Wers—and the modern “tragic hero” has been identified (un- 
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convincingly) with figures of ritual sacrifice and exposure (see 
also Kinc; Mytx). The structure of feeling of much 20th-cen- 
tury tragedy—isolation, alienation, inability to relate and com- 
municate—has been interpreted, following Schopenhauer and 
Nietzsche, as the truth of human existence at any time: a neces- 
sary suffering and exposure. Alternatively, following Hegel and 
Marx, it has been seen as the contemporary form of a conflict 
of human intentions, in which the crisis of 20th-century society 
has been experienced and expressed. The continuing argument 
about the meanings of tragedy is, then, an argument not only about 
a literary form and its history but also about the crisis and values 
of contemporary civilization, 

In the 20th century an important body of tragic writing can be 
referred, historically, to this crisis in experience. While some 
critics have been arguing, mainly with reference to the past, about 
whether modern tragedy could exist, actual modern tragedies have 
been written and performed, to an extent that has reshaped the 
whole European dramatic tradition. From Ibsen and Strindberg 
and Chekhov to Brecht and Beckett, a whole new body of tragic 
work has come into existence. This work includes major varia- 
tions in substance, belief, and style, but three main directions 
can be distinguished. First, there is “liberal” tragedy, from Ibsen 
to Arthur Miller: the tragedy of a false society that the indi- 
vidual, acting alone, cannot change. The style of these plays 
is in general Naturalistic; that is, the characters are seen in a 
socially representative way, and can be recognized as people 
in a social setting, not symbols; and the tragic relation of the 
central figure to his society is offered as typical: this is how such a 
man would live and die, not exceptionally but commonly. Second, 
there is “Marxist” tragedy, as in Brecht, where the same crisis 
is shown, but is then “distanced,” so that it can be viewed criti- 
cally, in what is called an “epic” style: the crisis is not only 
lived through but, in the actual form of the play, discussed either 
explicitly or by a new kind of choral commentary in songs or by 
distancing effects in production and acting (the actor separates 
himself from his role in the action, so that alternative actions can 
be considered). Third, there is Existentialist tragedy, from 
Strindberg to T. S. Eliot and Beckett and Camus, in which a gen- 
eral human condition, not necessarily dependent on a particular 
society, is dramatized by techniques of patterned abstraction: 
the dramatic figures enact the characteristically static pattern, 
within which some of them are destroyed. In Eliot, as earlier 
in Yeats, verse is used to create this pattern; in Strindberg and 
Beckett it is created by particular effects of emphasis and dis- 
tortion. All three kinds of tragedy are still being written and 
produced, and are still evolving, in the Western theatre, and 
the history and meaning of tragedy are in this sense still being 
made, 

See also articles on the philosophers, critics, and dramatists 
mentioned; articles on national literatures; PHILOSOPHY, HISTORY 
or; Dramatic CRITICISM, 

BrstiocraPHy.—Primary sources for theories of tragedy at different 
periods include: Aristotle, Poetics (Eng. trans. 1909; new ed. 1920) ; 
Sir Philip Sidney, An Apologie for Poetrie (1595; ed. in Complete 
Works, 1912-26); John Dryden, Of Dramatick Poesie (1668; ed. in 
Dryden’s Essays by G. Watson, 1962; both this and Sidney’s essay are 
included in many anthologies of English criticism); G. E. Lessing, 
Hamburgische Dramaturgie (1767-69; for ed. and trans. see bibliog- 
raphy to article on Lessing) ; S. T. Coleridge, Shakespearean Criticism, 
ed. by T. M. Raysor, 2 vol. (1930); G. W. F. Hegel, The Philosophy 
of Fine Art, trans. by F. B. Osmaston (1930) ; Hegel on Tragedy, ed. 
and trans. by H. and A, Paolucci (1962) ; F. Nietzsche, Die Geburt der 
Tragödie .. . (1872; Eng. trans. include The Birth of Tragedy, 1954) ; 
A. C. Bradley, Shakespearean Tragedy (1904; 2nd ed. 1905; many re- 
printings). 

Modern critical studies of various aspects include G. Lukács, The 
Historical Novel, ch. 2 (1962); A. W. Pickard-Cambridge, Dithyramb, 
Tragedy and Comedy (1927); H. D. F. Kitto, Greek Tragedy, 3rd ed. 
(1961) ; J. Jones, On Aristotle and Greek Tragedy (1962) ; B. H. Clark, 
European Theories of the Drama (2nd ed., 1929; new rev. ed., with 
suppl. on American drama, 1947); C. E. Vaughan, Types of Tragic 
Drama (1908); F. Fergusson, The Idea of a Theater (1949); R. B. 
Sewall,. The Vision of Tragedy (1959); G. Steiner, The Death of Trag- 
edy (1961) ; J. M. R. Margeson, The Origins of English Tragedy (1967) ; 
E. Vinaver, Racine and Poetic Tragedy (1955); W. Desan, The Tragic 
Finale (1954) ; A. Miller, the introduction to his Collected Plays (1957) ; 
R. Williams, Modern Tragedy (1966). (Ra. Wi.) 
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TRAGICOMEDY, a term commonly used to describe a type 
of play in which elements of classical tragedy and romantic 
comedy are mixed: the heroic with the unheroic, the grand style 
with the plain; and in which a seemingly tragic sequence of events 
has, surprisingly, a happy outcome, or at least ends without the 
final tragic downfall of a person, order, or way of life (see 
Tracepy). The word is sometimes applied to the 17th-century 
Spanish comédia, in effect and intention comedy, with comic un- 
derplot and a romantic “happy ending,” in which the nature of 
the action and heroic scale of emotions would be tragic if they 
were handled with greater seriousness. It is also used, more 
loosely, of some mid-20th-century plays (e.g., the “anti-play,” 
or the “theatre of the absurd”), of a kind lacking some at least 
of the elements of tragedy (the “tragic hero,” the final resolution, 
the “high” style), in which the effect is of a rather sour or bitter 
comedy. 

Properly, however, tragicomedy is a term used to describe 
a dramatic genre that enjoyed aristocratic favour for a little 
more than 50 years at the end of the 16th and in the first half 
of the 17th century, but never attained popularity in public 
theatres. The term was first applied in this sense in Italy to 
a type of play developed by Giambattista Giraldi (1504-73; 
q.v.; better known as Il Cinzio) from Renaissance ideas of Greek 
tragedy, but injected with the romantic situations of the popu- 
lar Italian novelle and given a happy ending. An early English 
example is Robert Greene’s The Scottish Historie of James the 
fourth (written c. 1590-91), although Greene’s handling of the 
unities of time and place is freer than was deemed permissible 
by Italian authors, as is Shakespeare’s in The Winter’s Tale or 
The Two Noble Kinsmen (written in collaboration with John 
Fletcher), both of which, since they lack an Aristotelian pedigree, 
come within the meaning of Ben Jonson’s censorious phrase 
“mongrel tragi-comedy.” 

When the basic romantic tragicomic situation was stretched 
to include an Arcadian setting, a distinctive subtype resulted, 
known as pastoral (qg.v.). Again, it was an Italian, Battista 
Guarini (1538-1612; g.v.), who pioneered this variation with // 
pastor fido (written 1583), Attacks provoked him to defend it 
in his Compendio della poesia tragicomica. In England his first 
imitator was Fletcher (see BEAUMONT AND FLETCHER), whose 
The Faithful Shepherdess was given a rough reception at the 
Globe Theatre in 1608 or 1609, but was warmly received at court 
when revived in 1634 accompanied by scenic spectacle. In his 
preface Fletcher defines the tragicomic genre (as he understood 
it) for those “not reasonably assured of their knowledge of this 
kind of poem”; “A tragi-comedy is not so called in respect of 
mirth and killing, but in respect it wants deaths, which is enough 
to make it no tragedy, yet brings some near it [i.e., death], which 
is enough to make it no comedy; [it] must be a representation 
of familiar people, with such kind of trouble as no life be ques- 
tioned; so that a god is as lawful in this as in tragedy, and mean 
people, as in a comedy.” 

The genre had obvious appeal to those who, at this time, were 
interested in development of song, dance, and spectacle in alliance 
with dramatic narrative: progression toward opera and ballet 
(gq.v., both accompanied by changeable scenery) largely accounts 
for the brevity of the vogue for tragicomedy per se. The last 
English plays in its direct line were Dryden’s The Rival Ladies 
(1664) and Secret Love, or the Maiden Queen (1667). 

In France the pioneer of tragicomedy was Alexandre Hardy 
(1572?-1632?; g.v.), an actor at the Hôtel de Bourgogne. His 
plays are usually dismissed as bombastic and stylistically im- 
pure; but his professional insistence on simple, well-constructed 

plots, love scenes, and the theatricality latent in surprise and 
suspense cleared away much theoretical dust and opened up paths 
along which French tragedy could develop, freed from earlier 
dependence on imitation of Seneca and misunderstood ideas of 
Greek tragedy. Hardy borrowed much plot material from Span- 
ish sources (notably Cervantes, who had before him the example 
of the Tragicomédia de Calisto y Melibea, a late 15th-century 
novel in dialogue better known as La Celestina; q.2.),; as well 
as from Italian, and in doing so set a fashion copied as freely 
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by Jacobean and Caroline dramatists in England as by Corneille ` 


and Moliére in France. 
See also Comepy; Drama: Modern Drama. 
BrstiocraPHy.—There is no published study of tragicomedy, al- 
though it is mentioned in books on the dramatic genres: see especially 
C. Hoy, The Hyacinth Room: an Investigation into the Nature of 
Comedy, Tragedy, and Tragicomedy (1964). See also J. H. Wilson, 
The Influence of Beaumont and Fletcher on Restoration Drama (1928), 
(G.W. G. W.) 


TRAHERNE, THOMAS (1637-1674), English poet and 
clergyman, was the ardent exponent in prose and verse of the way 
of life he called “felicity.” He was the son of a shoemaker at 
Hereford. He entered Brasenose college, Oxford, in 1653 (B.A, 
1656; M.A., 1661; B.D., 1669) and was presented to the living 
of Credenhill, near Hereford, in 1657, but almost certainly did not 
hold it. He was episcopally ordained in 1660 and in 1661 was 
again presented to the living which he held till 1674, From 1669 
to 1674 Traherne lived in London and Teddington, Middlesex, 
serving as chaplain to Sir Orlando Bridgeman, who was lord 
keeper from 1667 to 1672, He was unmarried. He died at 
Teddington in 1674, 

Traherne published Roman Forgeries (1673) and prepared 
Christian Ethicks (1675) for the press. His Thanksgivings in 
rhythmical prose were published anonymously as A Serious and 
Patheticall Contemplation of the Mercies of God (1699). Other 
Meditations and Devotions were published or republished anony- 
mously in 1717. The chance discovery in a London street, iden- 
tification by Bertram Dobell and publication by him from manu- 
script of the Poetical Works (1903) and Centuries of Meditations 
(1908) was a literary sensation. The manuscript Poems of Felic- 
ity were then found to have been in the British museum since 
1818 and were edited and published by H. I. Bell (1910). Later 
discoveries were a manuscript volume of meditations, etc., on 
occasions of the church’s year, and a notebook containing early 
poems. 

Traherne is a religious poet of great intensity and individuality. 
His background is Christian theology, the Bible (particularly its 
poetry), Renaissance Platonism and his own early ecstasies de- 
scribed in the third Century and in some of the poems. He was 
probably influenced to some extent by Henry Vaughan. He is not 
of the metaphysical school, however, though he has his own phi- 
losophy. He anticipates Wordsworth and also, though deficient 
in imagery, William Blake; Wordsworth especially because of the 
gleam irradiating his memory of childhood, Blake because of his 
boldness and imaginative insight. He aimed at giving an un- 
varnished account of mental experience, but the purity and vivid- 
ness of this experience produce a poetry worthy of them. His 
nature was both intensely sensuous and intensely spiritual, and his 
greatness often consists in the fusion of these two elements. He is 
a conscious artist who never uses the same stanza form in two 
poems, and who excels in fine openings. 

Poems of Felicity was prepared for the press (but not published) 
by his brother Philip (d. 1723). A third of its contents are’ also 
in Poetical Works (1903), but Philip made many changes in the 
text, some for stylistic reasons, others because he could not follow 
Thomas’s imaginative flights or was shocked at their daring. It i 
therefore certain that poems known only in Philip’s transcript arè 
not all exactly as Thomas wrote them. £ 

The Centuries, prose sections numbered in hundreds (Centuries 
of Meditations is not Traherne’s title and is misleading), wet 
written in London for Mrs. Susanna Hopton of Kington, Hereford- 
shire, who was the centre of a small religious society. In them 
Traherne instructs her in the way of “felicity.” Every man 1 
“Heir of the World,” to whom it is given as his paradise. He must 
be conscious of his happiness and must be aware that this phenom- 
enal world is not all. Primary and infinite is Spirit, that is, God. 
The third Century is largely autobiographical and contains seve 
poems, including “On News.” In the fourth Century Traherné 
expounds the principles of “felicity,” which he certainly attained 
himself. His childhood experience did not last, but he regained 
“felicity” at Credenhill, enriched by thought and fortified by # 
living and permanent awareness of Spirit. It was probably # 
Credenhill that he wrote most of the poems. 


 .- 
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BrstiocrapHy.—G. I. Wade (ed.), Poetical Works of Thomas Tra- 
herne (1932), which reprints Dobell’s introduction, see also Wade’s 
Thomas Traherne (1944); H. M. Margoliouth, Traherne’s Centuries, 
Poems, and Thanksgivings (1958). (H. M. Ma.) 


TRAJAN (Marcus Urrrus Tratanus) (A.D. 53-117), Roman 
emperor from A.D. 98, was born at Italica, near Seville. His family 
was Spanish, probably of Italian descent. His father had had a dis- 
tinguished career under Vespasian, earning a consulship, patrician 
rank, and ornamenta triumphalia. The son served ten years as a 
military tribune, partly under his father’s command in Syria. In 
88/89 he was commanding a legion in Spain when it was summoned 
to the Rhine by Domitian against Antonius Saturninus. He 
obeyed orders promptly and was given a consulship which gave his 
name to the year 91, but Domitian did not, apparently, employ 
him again. On Nerva’s accession he was appointed governor of 
Upper Germany, with three legions. About Oct. 27, 97, Nerva, 
faced by a mutiny of the praetorian guard in Rome and by the pos- 
sibility of military uprisings elsewhere, publicly adopted Trajan 
as his successor; the mutineers were punished and all trouble 
ceased. 

The nearest army commander was an effective choice in the cir- 
cumstances, but Nerva had himself put Trajan in this key position, 
presumably with an eye to his record and character, and on all 
counts Trajan quickly justified his selection. It was always diffi- 
cult to find a man who could fill equally well the roles of military 
commander (imperator) in the provinces and of head of state 
(princeps; not despot, dominus) in Rome. When Nerva died (c. 
Jan. 27, 98), Trajan bore out his military reputation by remain- 
ing for several months on a tour of inspection of the Rhine and 
Danube frontiers. But he at once swore an oath never to execute 
a senator, and when he returned to Rome in 99 to hold his third 
consulship in 100, he took care, even in the smallest details of 
ceremony and behaviour, to show himself a loyal servant of the 
constitution, at once respectful toward the Senate and indulgent 
toward the people. 

Throughout his reign relations between Senate and princeps re- 
mained excellent. All important decisions were in fact still taken 
by the emperor, but the Senate’s opinion was politely consulted, 
and its interminable debates, often ending with a supine reference 
to the emperor, were a prerequisite to any action within its tradi- 
tional spheres of competence. The reward of Trajan’s patience 
and understanding was the loyal cooperation of all members of the 
Senatorial class, and he knew how to get the best out of all types 
of public servant. It was this aspect of his rule that won him the 
title Optimus (with the implication that he ruled not by right of 
inheritance but as “the best man” available), though character- 
istically he did not accept this title officially until 114. 

In Rome Trajan was particularly noted for his magnificent 
games and buildings. He did much for Italy, reclaiming wasteland 
and building roads, aqueducts, and new harbours at Ostia, Centum- 
cellae (Civitavecchia), and Ancona. He tried to arrest the decline 
of Italian agriculture and manpower by extending (perhaps even 
originating) the alimenta system (see Nerva), by making senators 
Invest in real estate in Italy, and possibly by forbidding emigra- 
tion, His record of provincial administration is less easy to as- 
Sess. In general it was efficient, combining firmness with humanity 
~ witness his treatment of the Christians, who remained an illegal 
Sect, liable to punishment, but who were not to be subjected to 
Organized persecution. Yet Pliny the younger (g.v.) mentions sev- 
eral Senatorial proconsuls’ being tried for misgovernment (possibly 
à sign that Trajan’s lenience toward this class was abused) and 
Special imperial officials’ correcting irresponsible local government 
n Provincial towns (this form of paternalism was to have a 
Paralyzing effect later), It is also possible that his wars over- 
Strained the manpower and economic strength of the empire, par- 
ticularly of the eastern provinces. 

Tajan’s reign saw the last major extensions by conquest of 
the Roman frontiers. The Dacian Wars (101-102 and 105-106) 
Converted an aggressive mountain kingdom into a bastion of the 
ee The acquisition of Arabia Petraea (105/106) was a logi- 
Thc sequence of Vespasian’s tidying up of the Syrian frontier. 

ìs also arguable that Trajan’s main object in going to war with 
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Parthia in 113 was to establish a workable eastern frontier all the 
way from the Red Sea to the Caucasus. But the evidence for all 
these campaigns is extremely inadequate, especially for topog- 
raphy. It seems likely that the First Dacian War was designed 
merely to bring Decebalus to heel as a controlled client king; when 
he surrendered he was left with a diminished kingdom and with a 
Roman garrison in his capital, Sarmizegethusa. On Decebalus’ 
revolt in 105, Trajan drove the Dacian raiders out of Moesia and 
besieged and captured Sarmizegethusa; and the war ended with 
Decebalus’ suicide and the rounding off of Dacia, including its 
gold mines, as a Roman province. Incidents from the two wars 
are depicted on Trajan’s Column in Rome (dedicated 113). Far- 
ther east the Tropaeum Traiani at Adamclisi in the Dobruja indi- 
cates similar effective measures against the Bastarnae and Rhoxo- 
lani, who helped Decebalus in 101-102 and had caused continual 
trouble for some time. Colonies, roads, camps, and patrolling river 
fleets now linked the whole northern frontier from the English 
Channel to the Black Sea into one economical defensive system. 

The Eastern War (113-117) started when Osroes of Parthia 
violated the settlement of eastern affairs made under Nero by 
supplanting a Roman nominee by one of his own on the throne of 
Armenia. Trajan’s reply was unexpectedly energetic for a man of 
60 years. He rapidly overran Armenia and northern Mesopotamia, 
which became for a while Roman provinces. Then, either lured by 
these successes or seeking a decisive encounter with the Parthians, 
he went on to capture Ctesiphon and sailed down the Tigris to the 
Persian Gulf, where he sighed for the youth of Alexander the 
Great. At this point the Parthians counterattacked and all the 
newly occupied territory rose behind him. Trajan was caught with 
his forces hopelessly deployed, but by the end of 116 he had re- 
covered some of the lost ground, and he fully intended to resume 
the struggle next year. Then he fell dangerously ill. Reluctantly 
he started back for Rome, presumably meaning to arrange with the 
Senate the delicate question of his successor—delicate because the 
“best man” seemed to be Hadrian, a relation. But he died on 
the journey, at Selinus in Cilicia, c. Aug. 8, 117. He would never 
have left Hadrian in charge of the army in Syria if he had not now 
decided to adopt him. But the genuineness of the deathbed adop- 
tion was doubted, Hadrian wished to be free to secure his own 
position, and a peace was hastily made with Parthia under which 
all Trajan’s recent conquests were abandoned. 

For portrait of Trajan, see article Roman History. 

Brsriocrapuy.—R. Paribeni, Optimus Princeps, 2 vol. (1926-27) ; B. 
W. Henderson, Five Roman Emperors (1927); F. A. Lepper, Trajan’s 
Parthian War (1948) ; R. Syme, Tacitus, 2 vol., esp. ch. 2, 4-5, 19-20 
(1958) ; R. Hanslik and W. H. Gross in Pauly-Wissowa, Real-Encyclo- 


padie der classischen Altertumswissenschaft, supplementband x, 1035- 
1113 (1965). (F. A. Lr.; X.) 


TRALEE (Triicutt, signifying the strand of the River Lee), 
a seaport and the county town and administrative capital of 
County Kerry, Republic of Ireland, lies 20 mi. (32 km.) NNW 
of Killarney by road. Pop. (1961) 10,723. It is a trading town 
with a port at Fenit, 8 mi. W, and a ship canal from Blennerville 
Bay. It is also a tourist centre. 

The town is associated with the name of St. Brendan (c. 484—c. 
578), who was probably born near there and who founded an epis- 
copal see at Ardfert, five miles away. A Dominican abbey was 
founded in 1243. The ruins of this abbey contain the remains of 
13 of the earls of Desmond, and the history of Tralee is part of 
the history of the Desmond family. Their “Great Castle” has dis- 
appeared except for a fragment ofits wall. The present Dominican 
Church of the Holy Cross was designed by A. W. N. Pugin and 
preserves some ancient sculptured stones. Tralee was incorporated 
by James I. William Mulchinock (1820-64), composer of the 
song “The Rose of Tralee,” died in the town. 

TRALLES (Güzer Hisar, near modern Aydin, Turkey), an 
ancient town of Caria, Asia Minor, on the Eudon (Taban Çayı), 
a tributary of the Maeander (Büyük Menderes) River. It was 
reputedly an Argive and Thracian colony. Its acropolis was the 
strongest fortress in the Maeander valley. Lying in the centre of 
a fertile district, by the great trade route from the East to the 
Aegean, it grew wealthy in Seleucid times (when it was renamed 
successively Seleucia and Antiochia) and later under Roman rule. 
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It languished in the Middle Ages but was rebuilt by the Byzantine 
emperor Andronicus II about 1280. Shortly afterward it was 
finally conquered by the Turks and superseded by the new town 
built on a lower site by the emirs of the family of Aidin. 

(Wm. C. B.) 

TRAMWAY: see ELECTRIC TRACTION. 

TRANI, a city of Puglia (Apulia), southern Italy, in Bari 
province on the Adriatic, lies 27 mi. (43 km.) NW of Bari by 
rail. Pop. (1961) 38,129 (commune). It is the seat of an arch- 
bishop, and is an important industrial centre. The city is divided 
into three clearly distinct parts: the old part with narrow and 
tortuous streets, typically medieval in form; the modern part with 
broad, straight arteries; and the garden city which extends with 
an attractive central road as far as the Colonna Peninsula, a mile 
distant from the centre of the city. This last part, so called 
because of its graceful buildings surrounded by gardens, is a 
charming holiday resort much frequented in summer. It possesses 
one of the best equipped beaches on the lower Adriatic. The 
cathedral, the “Queen of the cathedrals of Apulia,” as Lenormant 
has described it, is the most famous monument of the city. It 
is of Romanesque-Apulian style and rises up splendidly by the 
sea. Construction was initiated in 1094 and it was dedicated to 
Nicola Pellegrino, a young Greek pilgrim who died at Trani in 
that year and who was canonized by Urban II. The cathedral was 
completed in the 12th century. A short distance from the cathe- 
dral, and also by the sea, stands the Swabian castle, constructed 
by Frederick II (1233-49) in the typical form of medieval manors. 
The Palazzo Caccetta (1458) was formerly the residence of the 
Venetian governors of the city. 

Trani appears in a Roman itinerary under the name Turenum. 
By means of its trade with the Middle East, it attained great 
prosperity in the 11th to the 13th centuries under Norman and 
Swabian dominion. Its code of maritime law (the ordinamenta 
maris) is considered to be the first of medieval maritime codes of 
the Mediterranean Sea (1063). 

Trani is noted for wines of high alcoholic content (its moscato 
is famous) and for its stone quarries, rich in subsoil. Marble is 
exported to Switzerland and Germany. The furniture industry 
is also important. (B. Ro.) 

TRANQUILIZING DRUGS are a group of compounds 
that act to reduce states of hyperactivity, anxiety, and tension in 
people and other animals. Their widespread use since the mid- 
1950s effectively revolutionized the management of patients. Most 
of the tranquilizing drugs fall into four different chemical classes: 
(1) alkaloids, of which the best known is reserpine; (2) pheno- 
thiazines, with chlorpromazine the oldest and best-known repre- 
sentative; (3) diphenylmethanes, including benactyzine; and (4) 
propanediols, typified by meprobamate. 

Drugs that act on the nervous system have long been known and 
used, as the depressants (anesthetics and sedatives) and stimulants 
(convulsants). Even drugs that alter mood and behaviour more 
subtly, alcohol and caffeine, are hardly new. Yet the exploita- 
tion in modern psychiatry of agents that produce or relieve hal- 
lucinations or anxiety or other attributes of mental experience has 
had a wide-ranging effect on many aspects of life. 

Psychoactive drugs—that is, drugs that affect mental life or be- 
haviour—may be divided into two groups: (1) those that produce 
symptoms seen in the mentally ill, the psychotomimetics, and (2) 
those that relieve these symptoms, known by the not too satisfac- 
tory name of tranquilizers. A number of tranquilizing (also called 
ataractic) substances have been purified from nature, as the snake- 
root and Rauwolfia alkaloids; most have been synthesized in the 
laboratory, as chlorpromazine and meprobamate. 

The exact locus and manner of action has not been established 
for any of these agents. All but the meprobamatelike group act 
upon the autonomic (visceral) nervous system to cause changes in 
heart action, blood pressure, intestinal movements, skin colour, 
pupil size, etc., but these actions are not essential for the action 
on mental condition. Reserpine liberates a substance from the 
brain, the amine serotonin, which has a number of physiological 
effects on nerve and muscle cells. Chlorpromazine, which acts 
much like reserpine clinically, does not release serotonin, though 
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it does decrease the action of the related epinephrine. Bromlys. 
ergic acid, which does release the amine, is hardly active pharma. 
cologically. Both reserpine and chlorpromazine are tranquilizers 
yet they render animals more sensitive to convulsions produced by 
strychnine or electric shock and can even initiate “convulsive” ac. 
tivity in certain deep portions of the brain. 

Tranquilizers, in addition to their differences in mechanism, also 
act differently on mood and behaviour. Reserpine and chlorproma. 
zine render monkeys “tranquil” to handling, inactive, and unre. 
sponsive to a signal of an impending shock; meprobamate does 
not eliminate the conditioned responses or decrease their activity 
but has some taming action. In man, also, chlorpromazine and 
reserpine quiet disturbed psychotic patients, while meprobamate 
has little effect; conversely, meprobamate seems more effective 
in relaxing neurotic tension, anxiety and muscle spasm. 

Although the effective tranquilizers give relief from certain 
psychotic and neurotic symptoms, there is no evidence that they 
produce cures, and there is reason to suspect that chronic use may 
lead to occasional addiction, toxicity or other untoward effects, 
Changing disturbed mental patients to undisturbed ones, however, 
has made psychiatric wards more peaceful, and the use of these 
drugs seems to be related to a decrease in hospital population, 
The wide and sometimes indiscriminate use of certain tranquilizers 
to relieve strain and worry by persons who are not mental patients 
is even harder to evaluate. The effective therapeutic action and 
the price that must be paid in terms of dulling of drive or attention 
remain to be established. See also NEUROPHARMACOLOGY AND 
PsYCHOPHARMACOLOGY; PSYCHIATRY. (R. W.G.) 

TRANSCARPATHIAN OBLAST (ZAKARPATSKAYA) of 
the Ukrainian Soviet Socialist Republic, U.S.S.R., was formed in 
1945 from the former Czech province of Ruthenia (see below). 
Area 4,942 sq.mi. (12,800 sq.km.). Pop. (1959) 920,173. ‘The 
oblast, bounded west by Czechoslovakia and Hungary and south 
by Rumania, lies on the southwestern flank of the central Car- 
pathian Mountains, extending from the Watershed Range down 
to the Hungarian Plain. Parallel to the Watershed Range is the 
higher Polonina Range, which rises to 6,752 ft. (2,058 m.) in Mt. 
Goverlya. The ranges are broken by a number of important passes, 
the Uzhok, Veretskiy, Volovets, Torun, and Yasinya, all of which 
are crossed by roads and the Volovets and Yasinya also by rail- 
ways. South of the Polonina Range is the lower Uzhgorod-Khust 
Range. Between the three ranges are two deep, longitudin 
troughs of tectonic origin. The lowest range drops away to the 
level Hungarian Plain, occupying the southwestern fifth of the 
oblast. The Tisza (Tisa) River, which rises in the extreme east 
of the oblast, flows through the plain, receiving a large number of 
tributary mountain streams, the valleys of which form approaches 
to the passes. The climate is varied because of the relief. Rain- 
fall, about 27 in. (686 mm.) a year on the plain, reaches nearly 
60 in. (1,524 mm.) on the highest ranges. 

The population is mainly Ukrainian, but there are Magyar and 
Rumanian minorities, and some gypsies. Of the total population, 
80% inhabit the plain and the main valleys; and about 29% are 
urban and live in 9 towns and 14 urban districts. Uzhgorod (poP: 
[1959] 47,396) is the administrative centre and Mukachevo (poP: 
[1959] 46,423) is an industrial town. Other towns are sma% 
the most important being Khust and Beregovo. ' 

The oblast’s main wealth lies in its forests, and timber cutting 
is highly developed. Most of the towns have sawmilling a 
timber-working industries. Uzhgorod and Mukachevo make furn 
ture and prefabricated houses. Wood chemicals are produced at 
Svalyava and Perechin and veneer at Uzhgorod. Some lignite 1 
mined near Mukachevo. Agriculture is confined to the plain py 
main valleys. In the plain about 80% of the area is plowe¢s 
maize (corn) takes first place, followed by wheat, oats, and tY® 
with small amounts of millet and buckwheat. Potatoes are widely 
grown, but tobacco is the only other important industrial crop: 
There are many orchards in the Tisza Valley and vineyards along 
the mountain foot. Stock raising is well developed; sheep u 
goats are numerous, and cattle are also kept. In the lower areas 
there is intensive pig rearing. The railways across the passes a 
linked by a longitudinal line through the plain. Chop, 19 the 
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southwest corner, is the chief entry point to the U.S.S.R. from 
Czechoslovakia and Hungary. 

Before World War I this territory, known as Ruthenia, had been 
a neglected part of Upper Hungary. The Treaty of Trianon 
(1920) brought it under Czechoslovak administration. At the 
1930 census its area, as a province, was 4,886 sq.mi. (12,655 
sq.km.) and its population 725,357.. Following the Munich Agree- 
ment of 1938 (i.e. the first partition of Czechoslovakia) the 
Prague government appointed on Oct. 9 an autonomous Ruthenian 
government headed by Father Augustin Volosin. By their Vienna 
Award on Nov. 2, 1938, Germany and Italy forced Ruthenia to 
cede its southern districts, including the capital city of Uzhgorod 
(Uzhorod or Ungvár) to Hungary. At the second partition of 
Czechoslovakia (March 1939), Ruthenia proclaimed its indepen- 
dence and was renamed Carpatho-Ukraine. Independence lasted 
one day before the Germans authorized occupation and annexation 
by Hungary. When Czechoslovakia was restored in its pre-1938 
frontiers after World War II, Ruthenia was ceded to the U.S.S.R. 

(R. A. F.; X.) 

TRANSCENDENTALISM. Whereas the Scholastic phi- 
losophers had their own doctrine of “transcendentals,” the expres- 
sion “transcendentalism” was originally used to designate the phi- 
losophy of Immanuel Kant (q.v.), who spoke of his Critique of 
Pure Reason as laying down the plan for a complete “‘transcenden- 
tal philosophy”; its use was later extended to cover the thought 
of the German idealists generally. 

In the United States the term “transcendentalism” is predomi- 
nantly understood as referring to the tenets of the members of the 
Transcendental Club, among whom Ralph Waldo Emerson is the 
most famous, founded in Boston in 1836. 

The Scholastic Doctrine of Transcendentals.—Kant gave a 
special meaning of his own to the term “transcendental,” but he did 
not coin the word, Medieval philosophers grouped together under 
the title transcendentia or transcendentdlia those concepts, such as 
“being,” “unity,” and “goodness,” which cut across the Aristotelian 
division of categories (q.v.), in the sense of not being predicable 
under any single category; Aristotle himself (cf. Metaphysics iii, 2; 
Nicomachean Ethics, i, 6) had recognized their special character- 
istics without giving them a special name. The doctrine of tran- 
scendentals is already present in Albertus Magnus, author of the 
dictum quodlibet ens est unum, verum, bonum (“any being is one, 
true, good”), and in St. Thomas Aquinas; but it was left to Duns 
Scotus to work it out in detail. Besides being (the most general 
of all concepts), Duns in his Opus Oxoniense, book i, distinction 8, 
question 3, recognizes two important classes of transcendental at- 
tributes: those, such as “one,” “true,” “good,” which are simple, 
coextensive with being (passiones convertibiles) ; and those, such 
as “contingent” and “necessary,” “actual” and “potential,” which 
are disjunctive (disjunctae). 

7 Kantian Transcendentalism. Although Kant mentions the 

transcendental philosophy of the ancients” in the Critique of Pure 
Reason, his own understanding of the term seems, on the surface 
at least, to have little to do with the doctrines just mentioned. 
Transcendental philosophy, for him, comprises first an inquiry into 
the nature and extent of the a priori elements in knowledge and 
Second a complete enumeration of those elements, together with 
analyses of the concepts involved and a full review of what can be 
deduced from them. Behind this program, which Kant did not 
claim to be carrying out in full, lay his own special philosophical 
Conceptions, 

The first task of philosophy, in Kant’s view, was to conduct a 
Critique or critical examination of the powers of speculative reason. 

© extent of these powers had, he believed, been much exagger- 
ated by earlier philosophers when they claimed to be able to arrive 
on the basis of pure reason at conclusions about the fundamental 
ae of things. Metaphysicians had thought it possible to begin 
ee Premisses which were alleged to be self-evident and from 
ae to deduce what looked like important truths of fact (¢.g., 

at God exists and that the human soul is immortal); and though 
no one of these “proofs” had escaped criticism, attempts to con- 

Struct them continued. 
t was Kant’s aim at once to explain these metaphysical preten- 
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sions and to show them to be baseless. To explain why they were 
made we must take account of what for Kant was a fact, namely 
that pure reason has some knowledge of its own, or, as he himself 
expressed it, that there are some valid synthetic a priori judgments. 
But an examination of the logical status of these judgments and of 
the conditions under which they were possible showed that their 
existence afforded no real encouragement to metaphysicians, for 
they turned out to be not so much material truths as propositions 
concerning the form of experience. Their function was to express 
the necessary conditions of experience as such, and they were ac- 
cordingly empty in themselves, gaining significance only when 
brought to bear on concrete data. Thus the principle that every 
event has a cause, to take Kant’s best-known example of a synthetic 
a priori truth, may be treated as an injunction to seek causal con- 
nections throughout experience; in this sense it may be said to 
prescribe the form of possible experience. But it is an empty 
truth except when used in conjunction with empirical data: in 
advance of experience we can say on the strength of it only that an 
event will have some cause or other, not what its cause must be. 
It followed that the kind of use of the causal principle which meta- 
physicians had attempted to make (e.g., in the “First Cause” argu- 
ment for God’s existence) was illegitimate, since in passing beyond 
the bounds of the experienceable they automatically deprived 
themselves of the data without which pure concepts of the under- 
standing were so much idle machinery. 

This general sketch should serve to throw light on Kant’s pe- 
culiar definition of “transcendental” and his distinction between 
“transcendental” and “transcendent.” “I entitle transcendental,” 
he writes, “all knowledge which is occupied not so much with ob- 
jects as with the mode of our knowledge of objects in so far as 
this mode of knowledge is to be possible a priori.” The term 
“transcendental,” that is to say, is in place only when epistemo- 
logical questions are being asked, and then only when the hypothe- 
sis that some of our knowledge is a priori is being considered, Thus 
the “Transcendental Aesthetic,” the first main division of the 
Critique, is an examination of whether there are any a priori ele- 
ments in human sensibility and an attempt to establish that the 
ideas of space and time answer this description; while the cele- 
brated “Transcendental Deduction of the Categories,” which con- 
stitutes the centre of Kant’s whole argument, seeks to show both 
that there are concepts of this nature (a priori concepts) and what 
their role in knowledge is.. Similarly the “transcendental idealism” 
to which Kant commits himself gets its name from his belief that 
what we know is conditioned by factors in our cognitive apparatus. 
To have drawn attention to these factors was, in Kant’s own view, 
among his main philosophical achievements. 

Kant, however, was equally insistent that to show that a con- 
cept or principle functions transcendentally will not justify our 
making a transcendent use of it. We attempt such a use when we 
seek to apply an a priori concept such as cause or substance, not 
to the ordinary objects of experience, which Kant called “‘appear- 
ances,” but to “things in themselves,” which by definition lie be- 
yond the sphere of experience. It was characteristic of philo- 
sophical dogmatism, Kant thought, to make such attempts; why he 
believed they must fail has already been indicated. 

In later philosophical terminology, Kant’s principal merit. in 
this part of his work may be said to be his having initiated an in- 
quiry into the precise status and nature of principles which func- 
tion as ultimate presuppositions. He saw that a dictum such as 
“every event has a cause” neither expresses a truth of reason in 
the Leibnizian sense (since it is not analytically true), nor yet is 
a simple truth of fact, as empiricists had supposed; and he saw 
that the establishing of presuppositions of this kind constitutes a 
special problem, since neither deduction from the self-evident nor 
induction from experience can form their basis. His appeal to the 
argument “from the possibility of experience,” sometimes known 
as “transcendental proof,” was his own way of solving this prob- 
lem. But the careful limitations that he sought to place on the 
powers of pure reason had little appeal to his immediate succes- 
sors. The “transcendental idealism,” e.g., of F. W. J. von Schelling 
(q.v.) is entirely different from that of Kant, in so far as it seeks 
to establish truths about the reality which lies behind the phenom- 
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ena of nature and mind; .e., just such a thesis as Kant had argued 
to be inadmissible. (See also Ipeatism: Transcendental Ideal- 
ism.) (W. H. W.) 

The New England Transcendentalists.—German Transcen- 
dentalism, especially as it was refracted by S. T. Coleridge and 
Thomas Carlyle (gq.v.), was one of several sources of thought to 
which the New England Transcendentalists turned in their search 
for a liberating idealistic philosophy. Platonism and Neoplaton- 
ism, the Indian and Chinese scriptures, and the writings of men 
like Swedenborg and Boehme were others. Eclectic and cosmopol- 
itan in its sources and part of the Romantic movement, New 
England Transcendentalism was local in origin and effort, repre- 
senting for its time not only a battle between the younger and 
older generations but a major rift in American culture. 

The years 1830-55 were the period of the movement’s most 
intense activity. Never united by a program, it comprised the 
various interests and labours of such figures as Ralph Waldo 
Emerson, Henry David Thoreau, Margaret Fuller, Amos Bronson 
Alcott, Theodore Parker, Orestes Brownson, Elizabeth Peabody, 
and James Freeman Clarke (qq.v.), as well as George Ripley, 
Christopher Cranch, Jones Very, Frederic Hedge, the younger W. 
E. Channing, and W. H. Channing. Common to all of them was a 
spiritual hunger: the need to find themselves one with the world, 
within a universe vitalized by the immanence of creative spirit. 
They wished to certify religion by means of experience and, in 
this, fell back on the Augustinian piety of their Puritan heritage. 
In experience they would overcome the disabling dualism and ma- 
terialism of Lockean psychology and Newtonian physics, enjoy 
the sentiment of being as well as the accession to power with which 
to act on the world. 

In their religious quest, the Transcendentalists undermined 
the inherited foundations of 18th-century thought; and what began 
ina dissatisfaction with Unitarianism developed into a repudiation 
of the entire established order. They were among the leaders and 
spokesmen of reform in church, state, and society, contributing 
to the rise of Free Religion, to the Abolitionist movement, to such 
communitarian experiments as Brook Farm and Fruitlands. to 
feminism, to educational innovation, and to other humanitarian 
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stration of the aesthetic ways in which to appropriate native ma- 
terials for a national culture. Emerson and Margaret Fuller 
founded The Dial (1840-44), the prototypal “little magazine”; and 
Emerson by his example and in his early address on “The American 
Scholar” defined a new “intellectual” set free from institutional 
bondage to think for society at large. The writings of the Tran- 
scendentalists, and those of contemporaries like Whitman, Melville, 
and Hawthorne, for whom they prepared the ground, represent the 
first flowering of the American genius and a permanent resource 
for an American tradition. Heavily indebted to the Transcenden- 
talists’ organic philosophy, aesthetics, and democratic aspiration 
have been the pragmatism of William James and John Dewey, the 
environmental planning of Benton MacKaye and Lewis Mumford, 
the architecture (and writings) of Louis Sullivan and Frank Lloyd 
Wright, and the American “modernism” in the arts that Alfred 
Stieglitz did so much to promote. See also AMERICAN LITERA- 
TURE: American Renaissance (1829-70); and references under 
“Transcendentalism” in the Index. 

BrstrocrapHy.—For the Scholastic doctrine see A. B. Wolter, The 
Transcendentals and Their Function in the Metaphysics of Duns Scotus 
(1946). For German transcendental philosophy see works cited under 
Kant, IMMANUEL; and Scuettine, F. W. J. von. For New England 
see O. B. Frothingham, Transcendentalism in New England (1876); H. 
C. Goddard, Studies in New England Transcendentalism (1908); P. 
Miller (ed.), The Transcendentalists: an Anthology (1950); A. Kern, 
“The Rise of Transcendentalism,” in Transitions in American Literary 
History, ed. by H. H. Clark (1953). (S. Px.) 


TRANSCENDENTAL NUMBERS are real or complex 
numbers that are not algebraic (see NumBER: Algebraic and Tran- 
scendental Numbers), Transcendental numbers are extremely 
numerous; while the set of all algebraic numbers is enumerable, 
that of all transcendental numbers is not. In the sense of H. L. 
Lebesgue, “almost all” real and complex numbers are transcen- 
dental, It is often difficult to decide whether a given number is 
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transcendental; the problem is unsolved for such important num- 
bers as e°, e + v, and Euler’s constant. 

Simple sufficient conditions for the transcendency of a real num- 
ber 7 have been established. If there is a constant \ and infinitely 


many distinct pairs of integers p,q > 0 such that 0 < |r — A < 


q—*, then 7 is transcendental if A > 2, or A > 1 and all gs have 
bounded prime factors. These tests show the transcendency of 


numbers like 3 2—2" and 0.149162536 :. . , but do not work with 
1 


numbers like e or m since they specify only sufficient conditions, 
For the transcendency of any real or complex 7 it is necessary and 
sufficient that, given any À > 0, there exist an integer n > 0, and 
infinitely many distinct sets of n + 1 integers do, a1, ... , @, such 
n 
that 0 <|3. a, 7*| < a~>, where 
a= max ({ao| , Jai], ~~. . , {a,|) > 0 

Numbers for which it is wished to decide the transcendency are 
usually given as values 7 = f(¢) of an analytic function f(z), 
where ¢ is an algebraic number. The decision then depends on all 
the analytic, algebraic, and arithmetic properties of f(z), Con. 
sider the following examples: 

Let {P,,(z)} be the sequence of all irreducible polynomials with 
integral coefficients; and let {@,} and {b,}be two sequences of 
positive integers tending very rapidly to infinity, Although the 


function f(z) =3 gi P,(z)Po(z) .. . Py(z))"/b, is not alge- 
1 
braic, all values f(£), PC), PO, 
algebraic number. 
Let f(z) = S [n a] 2" where œ > Ois a quadratic surd, and [x] 
1 


are algebraic if ¢ is an 


denotes the integral part of x; this function exists only for |2| < 
1. If ¢ is any algebraic number satisfying 0 < |{| < 1, all values 
KO, PO, PE), . . . are transcendental, and any finite number 
of them are algebraically independent. 

ef is transcendental if ¢ is any nonzero rational number or any 
algebraic number. Since e2*' = 1, the second result implies the 
transcendency of m. Hence it is impossible to square the circle by 
any finite construction with compass and ruler. 

¢e is transcendental if ¢ and w are algebraic, if ¢ (¢ — 1) #9, 
and if «w is irrational. In particular: if f(z) = e2*", f(¢) is al- 
gebraic if ¢ is algebraic of degree 1, but is transcendental if { 
is algebraic of higher degree. If j(z) is the modular function, and 
ý =+ niis an algebraic number satisfying n > 0, j(£) is alge- 
braic if ¢ is of degree 2, but is transcendental if ¢ is of higher 

22/4)" 
degree. If Jo(z) = goa is the Bessel function of order 0, 
and ¢ 40 is an algebraic number, Jo({) and Jó(¢) are transcen- 
dental and even algebraically independent. See also NUMBERS, 
Tueory oF: Diophantine Approximation. 

Brsriocrapuy.—c. L. Siegel, Transcendental Numbers (1949) ; A. 0. 
Gelfond, Transcendental and Algebraic Numbers (1960); W. J 
LeVeque, Topics in Number Theory, vol. 2 (1956) ; American Mathe- 
matical Society, Theory of Numbers (1965) ; T. Schneider, Einführung 
in die transzendenten Zahlen (1957). (K. Ma.) 

TRANSCRIPTION, MUSICAL: see MustcaL ARRANGE 
MENT, 

TRANSEPT, in architecture, is a transverse section or portion 
of a hall or building, of considerable relative size, whose main 
dimension is at right angles to the long dimension of the building 
proper, thus developing a plan of either cruciform or T shape. 
In ecclesiastical architecture, it is the arms of the church, at right 
angles to the nave. At least two early Christian basilicas in Rome, 
St. Peter’s and St. Paul’s, were from the beginning provided with 
transepts, each taking the shape of a long, unbroken transverse ha 
whose length was equal to or extended beyond the combined width 
of nave and aisles and was separated from the nave by a great arci 
known as the triumphal arch. In the opposite wall an arch of simi- 
lar size led into the apse. 3 

The transept, however, constitutes no essential part of the archi- 
tecture of the basilica (g.v.); it never occurred in the civil basil- 
icas of ancient Rome. Though hardly a Christian invention, its 
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VIEW OF THE TRANSEPT OF SALISBURY CATHEDRAL: LOOKING FROM THE 
SOUTH TRANSEPT INTO. THE NORTH 


origin and original purpose remain conjectural. Conceived as an 
extension of the sanctuary proper, rather than of the nave and 
aisles where the congregation assembled, the transept may have 
been adopted in order to accommodate a large number of clergy or 
im order to provide space for the tables on which the faithful de- 
posited their offerings. A more plausible interpretation is sug- 
gested by the early use and conspicuous development of transepts 
in the ecclesiastical architecture of the Christian east. 

„In Palestine, Asia Minor, Egypt and Greece the transept was 
either combined with basilical structures or incorporated in 
churches of central plan, forming two arms of an equilateral cross. 
Invariably these eastern transept churches were dedicated to a 
martyr who was buried there (St. John’s, Ephesus; the Menas 
basilica in Egypt; St. Demetrius’ at Salonika) or to the memory 
Of a sacred event believed to have occurred at the place where 
the Sanctuary was built (Church of the Multiplication of Loaves, 
Palestine). “The transept facilitated the circulation of large 
numbers of pilgrims past or around the place of worship. The 
Connection of the transept with the cult of the Christian dead 
8 all the more noteworthy because of antecedents of transept 
architecture that occur in funerary structures of Greek and Roman 
antiquity, 
ee influences or the cult of relics may account for the 
‘ite toduction of the transeptal basilica in the west during and 
TN the 8th century (St. Praxedis at Rome; St. Denis, near Paris; 
ene. at Centula [St. Riquier]). The great development of the 
oe = began in the rīth century. Among the great basilical 
a es of the Romanesque period there is hardly one without a 

3 sept. Liturgical requirements of the Benedictine order and 
ang teasing number of clergy that had to officiate in monastic 
ec churches account for this development. In the 
altars es of the congregations of Cluny and Citeaux additional 
ae “aere placed along the eastern walls of the transepts or in 

Pels opening out of these walls. In the abbey of Cluny (begun 
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1089) there even were two transepts in the eastern part of the 
basilica. 

German Romanesque basilicas, which were often provided with 
two apses, one at each end of the nave, occasionally also have two 
transepts inserted between nave and apses, as in St. Michael’s at 
Hildesheim. In this church each transept arm terminated in two 
superimposed galleries dedicated to the cult of the angels, Ro- 
manesque transepts tend to be large and are frequently designed 
like the naves, with triforia, clerestories and even side aisles, In 
several churches (St. Maria im Kapitol, Cologne; St. Lucien at 
Beauvais) transept arms ended hemispherically like the main apse 
and thus described a trefoil ground plan. This pattern, derived 
from Christian antiquity (6th-century additions to the Nativity 
basilica at Bethlehem), was adopted once more in the early Gothic 
cathedrals of Tournai, Noyon and Soissons. (See ROMANESQUE 
ARCHITECTURE.) 

The transept loses its importance in French Gothic architecture, 
which provided space for subsidiary altars in chapels radiating 
from the ambulatory. In the cathedrals of Paris and Bourges the 
transept does not project at all beyond the outer walls of the 
church; in Chartres, Reims and Amiens it extends beyond the nave 
but merges with the contour of ambulatory and chapels. 

In England, where even the cathedral clergy often lived under 
the Benedictine rule, large churches continued to be provided, 
even in Gothic times, with large transepts, often with two of them. 
In Durham the Nine Altars transept was added in the 13th cen- 
tury. These English transepts tend to be large, the west transept 
of Lincoln (c..1200) being almost 225 ft. long, the transepts of 
York (c: 1216-56) about 220 ft. and those of Lichfield (1220-40) 
about 145 ft. The most beautiful of all are the double transepts 
of Salisbury (begun 1220). (See GOTHIC ARCHITECTURE:) 

In Renaissance architecture and baroque architecture (qq.v.), 
transepts, often with hemispherical endings, continue to be fre- 
quent. Bramante planned St. Peter’s at Rome as an equilateral 
cross, each arm of which was'to be apse‘ended. In modern church 
architecture the transept seems to be less’ common. 

In the U.S., transept cathedrals have for the most part followed 
European precedents. The Cathedral of St. John the Divine in 
New York city was designed in the Gothic style, with a transept 
320 ft. long; the Cathedral of St. Peter and St. Paul in Washington, 
D.C., with a transept 135 ft. long, was patterned after English 
Gothic cathedrals. 

Attempts to interpret cruciform churches symbolically and to 
see in the arms of the transept the arms of the cross or crucifix 
appeared at an early date and continued through the middle ages 
and even the Renaissance. Such interpretations, however, do not 
indicate the source of transeptal architecture but’ rather were in- 
spired by it. 

See also RELIGIOUS ARCHITECTURE; BYZANTINE ARCHITECTURE. 

(O. v. S.5'X.) 

TRANSFER OF TRAINING refers to the influence of 
training in one activity on the execution of another activity. In 
positive transfer the initial training facilitates the second activity. 
When the second is impaired, the effect is called negative transfer. 

Negative transfer has been used to account for what learning 
theorists call proactive inhibition (old habits hamper new learning) 
and retroactive inhibition (new learning interferes with retention 
of old habits). However, negative transfer effects tend to be less 
prominent and widespread than are positive. In the transfer of 
complex motor skills, for example, the overall effect is usually 
positive although transient interference effects are common. Thus 
the experienced British motorist in the U.S. does not drive like 
a novice but may tend to drive on the left side of the road. 

One obvious form of transfer is found in the everyday observa- 
tion that activities are not entirely specific to the conditions that 
prevail at the time of training. (A piece of music, for example, 
is recognizable even when heard in a new arrangement.) This 
lack of specificity probably accounts for much of the flexibility 
in the behaviour of people and other animals. In studies of con- 
ditioning (g.v.) it is called stimulus: generalization (see LEARN- 
ING). In broader terms such transfer accounts for the ability to 
behave appropriately under relatively novel circumstances and to 
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recognize objects in altered form or in changed surroundings. 
Probably related to such phenomena as displacement and trans- 
ference (see PsycutaTry: Psychoanalytic School), transfer may 
underlie the common feeling of familiarity with what are known 
to be new surroundings (the déjà vu phenomenon) and the rela- 
tively immediate like or dislike felt for new people or things. 

Earlier Theories.—Formal Discipline Recognition of trans- 
fer underlies much educational theory and practice. It is hoped 
that habits learned in the classroom will transfer to markedly dif- 
ferent situations in the student's life away from school. A once 
widely held view (the doctrine of formal discipline) rests on the 
theory that there is a mind that encompasses a number of indepen- 
dent faculties or powers. It seemed to follow that these general 
powers could be strengthened by formal exercise, much as the arm 
that exercises with barbells, Under this influence 19th-century 
school curricula in Europe and the Americas stressed so-called 
mental exercises rather than specific factual content. 

Identical Elements—By the 20th century, work by such experi- 
menters as E. L. Thorndike and R. S. Woodworth cast grave doubt 
on the notion (from formal discipline theory) that transfer is 
general and comprehensive. Thorndike suggested that transfer of 
training occurs only when identical elements are present in both 
situations. According to this view, study of mathematics facili- 
tates learning in engineering not because it strengthens general 
powers of analysis but because it is specifically used in engineering. 
In the same way, knowledge of spelling and grammar were seen to 
help in writing. 

The theory of identical elements may be refined in terms of 
stimuli and responses. Amount of transfer (positive or negative) 
will depend on the degree of similarity between the stimuli evoking 
the responses in the two training situations. The more similar 
the stimuli, the greater will be the amount of transfer. If the 
first-learned responses are appropriate to the second training situ- 
ation any transfer will be positive. If the first-learned responses 
are inappropriate, transfer will be negative. (A. L. I.) 

Later Developments.—Applied to animals in general (includ- 
ing people), the term transfer of training traditionally was re- 
stricted to effects within the same individual (e.g., one’s training 
in Italian helps him to understand Spanish). However, by the 
1960s it began to appear that the effects of training one individ- 
ual may be transferred chemically to another. For example, it was 
reported (F. R. Babish, A. L. Jacobson, and S. Bubash, 1965) 
that materials extracted from the brains of hamsters trained to 
respond to a clicking sound produced the same response in un- 
trained rats by injection. 

Other findings also implicate physiological mechanisms in trans- 
fer of training. For example, in what is called cross education, 
skill may be transferred from one part of an individual’s body to 
another. Thus, training a chimpanzee or a man in skilled use of 
the right hand is found to transfer to his untrained left hand, this 
form of cross education being called bilateral transfer. However, 
when the cerebral commissure that connects the brain hemispheres 
is surgically severed (in so-called split-brain studies), bilateral 
transfer fails to occur. Clearly, at least some of the phenomena of 
transfer of training are mediated by the individual’s brain. 

C. CE. 

BistroGRAPHY.—John Alexander McGeoch, The paon of ae 
man Learning, rev. ed. by Arthur L. Irion, ch. 9 (1952) ; Charles Eger- 
ton Osgood, Method and Theory in Experimental Psychology, ch. 12 
(1953); Roger Wolcott Sperry, “The Great Cerebral Commissure,” 


Scientific American, vol. 210 (Jan. 1964) ; Henry Carlton Ellis, Transfer 
of Learning (1965), 


TRANSFIGURATION, FEAST OF THE. The church 
festival of the Transfiguration (Greek Metamorphosis) commemo- 
rates the occasion described in the Synoptic Gospels when, six days 
after the confession at Caesarea Philippi, Jesus Christ took three 
of his disciples, Peter, James, and John, up into a mountain and 
together with Moses and Elijah was transfigured before them, his 
face and clothes becoming white and shining as light (Mark 9:1-13; 
Matt. 16:28-17:13; Luke 9:27-36). The festival celebrates the 
revelation of the eternal glory of the Second Person of the Trinity, 
which was normally veiled during his incarnate life on earth. It 
is kept on Aug. 6, which may have been the dedication festival 
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of the church or churches built since the 4th century on Mt, 
Tabor, where the Transfiguration traditionally took place, It jg 
not known when the festival was first celebrated; it was kept in 
Jerusalem in the early 7th century and in most parts of the Byzan. 
tine Empire by at least the 9th century. Its introduction into the 
Western Church was more gradual, and it was not placed on the 
universal calendar till 1457, as a thank offering for the victory over 
the Turks at Belgrade on Aug. 6 of the previous year. Meanwhile 
in the Orthodox Church, where the Transfiguration has always hems 
one of the major festivals, the day had received added importance 
from the hesychastic controversy, in which the nature of the di 
vine light seen by the apostles on Mt. Tabor was hotly discussed 
(see Hesycuasm). In some churches the Transfiguration is a 
movable festival; the Syrians and Armenians keep it on the seventh 
Sunday after Pentecost, some Lutherans on the last Sunday after 
Epiphany. 

See A. M. Ramsey, The Glory of God and the Transfiguration oj 
Christ (1949), (J. E. Bu.) 

TRANSFORMER, an electric device for stepping up or 
stepping down voltage, depending on which is desired. Trans- 
formers are employed for widely varied purposes; e.g., to operate 
toy electric trains, increase the effectiveness of telephone trans- 
mitters and transmit electric power at high voltages for long dis- 
tances. Transformers change voltage through electromagnetic 
induction and without any continuously moving parts. As they 
change voltage transformers also change current, although the fre- 
quency of the current is unchanged, 

In a step-up transformer the voltage delivered is greater than 
the voltage received and the current is less. In a step-down trans- 
former the voltage delivered is less than the voltage received and 
the current is greater. 

History of the Transformer.—The principles of electromag: 
netic induction were discovered in 1831 at the Royal Institution 
in London by Michael Faraday (g.v.), an English chemist and 
physicist. Utilizing these principles various experimenters built 
induction coils consisting of two coils of wire close to but insulated 
from each other. When a battery is connected to one coil the 
current in that coil soon attains a value fixed by the coil resistance. 
Then if the circuit is interrupted the sudden decrease in current 
induces an electromotive force of self-induction in that coil and 
one of mutual induction in the other. By using more turns in the 
second coil than in the first, the momentary surge of electromotive 
force in the second coil can be made to be much greater than the 
battery electromotive force. 

An early demonstration of the use of an induction coil to step 
down voltage and increase current was made by Elihu Thomson 
(q.v.) at a Franklin institute lecture in 1879. In 1882 Lucien 
Gaulard, a Frenchman, and John Gibbs, an Englishman, filed for 


an English patent on an induction coil system, called a secondary | 


generator, with the windings in series. In 1884 the Hungarians 
Max Déri, Otto Bláthy and Karl Zipernowsky invented the first 
practical commercial transformers that had closed iron cores ant 
were operated with the primary windings in parallel. 
coined the word “transformer.” Seventy-five of their transform 
ers supplied energy for 1,067 lamps at the Hungarian National 
exposition in Budapest in 1885. 4 
In 1885 George Westinghouse secured options on the Gaular 
and Gibbs system patents and in 1886 purchased the patent rights 
for use in the United States. William Stanley, a young inventor 
employed by Westinghouse, discarded the Gaulard and Gibbs pln 
of operating primary windings in series and connected them n 
parallel to a constant voltage supply. He was convinced that! 
was permissible to connect a coil of only a few ohms resistant? 
across several thousand volts if a good magnetic circuit was oe 
vided so that only a small current was required to produce a sell 
induced electromotive force equal to the applied voltage. í 
In the Gaulard and Gibbs transformer the core was composed 0 
iron wires. Sometimes these were straight and did not form ? 
complete ring. Stanley made some cores with the iron wit 
formed into a ring and others with continuous and laminated ee 
At first iron plates about } in. thick were tried. Later the iro! 
plates then used by photographers were found to be even petter 
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The plates were separated by thin sheets of paper. One improved 
method of construction suggested by Westinghouse was to wind 
the coils about the middle section of a stack of H-shaped punch- 
ings. Then the magnetic circuit was closed by placing two stacks 
of I-shaped punchings across the open ends of the H stack. 

In 1885 Stanley established a laboratory in Great Barrington, 
Mass., and by March 1886 had in operation a system that supplied 
current directly from a 500-v, generator to customers 4,000 ft. dis- 
tant, Transformers stepped down the voltage to 100 v. for lighting 
at the customers’ premises, 

The first plant for distributing alternating current energy in the 
United States was built by Westinghouse in Buffalo, N.Y., and 
put in operation on Nov. 30, 1886.. It was supplied from 133-cycle, 
1,000-v. generators. 

General Principles of Operation.—In the simple transformer 
shown in the illustration two windings of insulated wire surround 
the central portion of a magnetic core that consists of thin sec- 
tions, or laminations, of steel stacked side by side. A lamination 
thickness of .014 in, is common for transformers that operate at 
60 cycles (cy.) per second. The core represented may consist of 
E- and I-shaped laminations stamped from steel sheets having the 
desired thickness and magnetic properties, The sheets are usually 
given a heat treatment known as annealing to improve their mag- 
netic properties. An oxide that forms on the lamination surfaces 
during the annealing process is a poor electrical conductor and 
provides some insulation between adjacent laminations. If more 
insulation is necessary the laminations may be dipped in an enamel 
that yields a hard finish when baked. 

In the illustration an alternating voltage source is connected be- 
tween the terminals /, and hg of a high-voltage winding having N» 
turns, This causes the winding to become a primary. A voltmeter 
Vı connected between A, and fg registers the effective voltage. 
A graphical representation of the time variations of the voltage is 
the voltage wave form. With what is known as a sine wave form 
the maximum instantaneous voltage is 1.41 times as great as the 
reading on Vy. 

/ The application of voltage to the high-voltage winding estab- 
lishes an alternating current, The current in the W, turns causes 
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an alternating magnetomotive force that in turn establishes alter- 
nating magnetic flux in the core. In the drawing two flux paths 
are represented, Since the flux passes through both windings, it is 
common to them and is called the mutual flux. Usually either air, 
an insulating vapour, or oil surrounds the windings and the core. 
hese materials are poor magnetic conductors compared with the 
Core and so most, but not all, of the flux is confined to the core, 
For the present, assume that all the flux is in the core. The alter- 
nating flux induces an electromotive force of self-induction in the 
high-voltage winding nearly equal at every instant to the voltage 
patie to the winding. This electromotive force acts as a 
irottle or choke and causes the current to be much less than if the 
pinding had resistance only and no self-inductance. The current 
ae is called the exciting current. Its effective value is regis- 
ered on the ammeter A 1 The value of the exciting current drawn 
Y a winding with a given number of turns when operated at a 
Rien Voltage and frequency depends upon the cross section of the 
R normal to the flux and the magnetic properties of the steel. 
Whee of surface irregularities the contact of an E lamination 
hte an I lamination is never complete. As a result the exciting 
rent is greater than it would have been with no separation be- 


tween laminations, 
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With a sine wave form of voltage the voltage equation of a 
transformer is V = 444NfBnA X 10° 


where V root-mean-square (effective) volts (v.) are applied to the 
N turns of a winding, f cy. per second is the frequency, and B,, 
lines, or maxwells, per square inch is the maximum instantaneous 
flux density in the core of A sq.in. cross section, For transformer 
steel a typical value for B,, is 70,000, a value that may be used in 
the above equation to design a winding for use at a given voltage 
and frequency on a given core, 

In the drawing the mutual flux set up by the exciting current in 
the high-voltage winding induces an electromotive force of mutual 
induction in the low-voltage winding. Assuming that all the 
flux is confined to the core, the voltage induced in each turn of 
the low-voltage winding is equal to that in each turn of the 
high-voltage winding. As a result the voltage across the high- 
voltage winding as registered on voltmeter V, is to the voltage 
across the low-voltage winding as registered on voltmeter Vg as 
the number of turns W, is to the number of turns N, The trans- 
former is operating to step down the voltage since N, is less 
than N}. 

If a load such as a lamp is connected between terminals /, and 
lə, an alternating current flows in it. One action of this cur- 
rent is to reduce the amount of mutual flux, This action in turn 
causes a proportional reduction inthe electromotive force in- 
duced in the high-voltage winding and permits more current to 
flow in that winding. A component of current appears in the high- 
voltage winding that is equal to the current in the low-voltage 
winding divided by the inverse ratio of turns, That is, if a trans- 
former has N, = 1,000 and N,= 100, the ratio of turns is 
1,000 + 100 = 10. If the low-voltage winding is delivering 20 
amp., a component of 20 + 10 = 2 amp. appears in the high-volt- 
age winding. In general, the reading on the ammeter A, would 
not increase exactly two amperes since the two-ampere component 
would add vectorially and not numerically to the current that 
existed in the high-voltage winding with no current drawn from 
the low-voltage winding. 

The flow of current through the winding resistances causes a 
heat loss that raises the winding temperature. The rated, or full- 
load, current of a winding is the value which, when carried con- 
tinuously, causes the specified temperature rise. The design of 
60-cycle transformers is such that the exciting current is likely 
to be 5% of the rated current. 

If the rated current of the low-voltage winding of a 10-to-1 
ratio step-down transformer is 20 amp. then, when the low-voltage 
winding is delivering 20 amp., a component of 2 amp. is required 
in the high-voltage winding. If the load were disconnected from 
the low-voltage winding the current in the high-voltage winding 
would drop to the exciting value, or about 5% of 2 amp., which 
is .1 amp. The vectorial addition of 2-amp. and .1-amp, com- 
ponents could not be more than 2.1 amp. and would have that 
value only when the nature of the load is such that the com- 
ponents are in time phase. Usually the resultant current is just 
over 2 amp. Hence when the windings are carrying their rated 
currents the ratio of the currents is very nearly equal to the in- 
verse ratio of turns. The cross section of the wire required in 
the high-voltage winding would be about one-tenth that in the 
low-voltage winding, The volume of copper in the high-voltage 
winding is roughly equal to that in the low-voltage winding, since 
the winding with the greater number of turns has the wire of 
smaller cross section. 

Assume that 1,000 v. at rated frequency are applied to the 
high-voltage winding of a transformer that has a turn ratio of 
10 to 1. With no load connected to the low-voltage winding the 
voltage across it is 100 v. Further assume that the exciting cur- 
rent is .1 amp. Now assume that when enough lamps are connected 
across the low-voltage winding to cause it to deliver its rated cur- 
rent of 20 amp., the current in the high-voltage winding increases 
to 2.01 amp. The voltage delivered will decrease, usually by a 
small percentage. Assume that the decrease here is from 100 to 
98 v. 

Part of the decrease occurs because of resistance in the wind- 
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ings. The remainder occurs because of what are called the leak- 
age reactances of the windings. Flux that links one winding and 
not the other is called the leakage flux of the winding that it 
links. The voltage induced in a winding by its leakage flux di- 
vided by the winding current is the leakage reactance of the wind- 
ing. The leakage reactances depend upon the distance between 
the windings. With a core such as in the illustration it is common 
to have one winding completely Surround the centre portion and 
the second winding surround the first. 

The capacity of a transformer is specified in volt-amperes (va.) 
or kilovolt-amperes (kva.). If a winding is rated at 100 v. and 20 
amp., the transformer capacity is 100 v. X 20 amp. = 2,000 va. 
or 2 kva. In the example considered above the transformer was 
delivering 98 v. X 20 amp. = 1,960 va. with an input of 1,000 
v. X 2.01 amp. = 2,010 va. Hence the volt-ampere input and 
output are nearly equal. 

The steel in a transformer core is an electric as well as a mag- 
netic conductor, The alternating flux induces electromotive forces 
in the steel. These produce eddy currents in the steel, which in 
turn produce heat, known as the eddy current loss. For frequen- 
cies up to a few thousand cycles per second the eddy current loss 
can be kept to a value that can be tolerated by building the core 
of laminations rather than using a core of solid steel. Just how 
thin the lamination should be for a given frequency is determined 
by economic considerations. As laminations are made thinner the 
eddy current loss is reduced, but the cost of making and handling 
a greater number of laminations is increased. The thickness of 
the insulation needed is the same on thin as on thick laminations. 
Asa result, with extremely thin laminations the insulation occupies 
an objectionably large percentage of the gross cross section of a 
core. 

Hysteresis (q.v.) loss also takes place in the steel of a trans- 
former core, occurring when the steel is carried through magnetic 
cycles represented by the alternating flux. This loss is not reduced 
by laminating the core. The hysteresis loss at a given frequency 
and flux density can be reduced only by improving the magnetic 
properties of the steel. 

The sum of the eddy current loss and the hysteresis loss is called 
the iron or core loss. 

Another loss occurs in the solid material that insulates the wind- 
ings from each other and from the core. The alternating electric 
field in the solid material causes what is known as a dielectric 
loss. 

Performance Characteristics——The core loss and dielectric 
loss of a given transformer depend upon the voltage and fre- 
quency. For power circuit transformers that operate at nearly 
constant voltage and frequency, these losses are nearly constant 
regardless of the value of current being delivered. The loss in 
the windings, known as the copper loss, varies in proportion to the 
square of the current. When no current is being delivered there 
is no loss in the secondary winding but there is a loss in the pri- 
mary winding caused by the exciting current there. This loss is 
usually insignificant compared with the core loss and the dielec- 
tric loss. Hence, when rated voltage at rated frequency is applied 
to one winding and the other winding is open-circuited, the power 
input to the transformer is considered equal to the core loss plus 
the dielectric loss. The combination of the core loss and the 
dielectric loss in kilowatts in commercial 60-cycle transformers 
is likely to be from .25% to 1% of the kva. rating of the trans- 
former. 

The resistances of the windings of a transformer can be meas- 
ured with direct current when no alternating voltage is being ap- 
plied. Then in normal operation the copper loss in a winding is 
equal approximately to the resistance times the square of the 
alternating current. The losses in both windings are added to ob- 
tain the total copper loss. Actually, because of what is called 

skin effect, the resistance of a winding for an alternating current 
is greater than that for a direct current having an equal effective 
value. The copper loss in kilowatts with rated current in each 
winding of a commercial 60-cycle transformer is likely to be from 
5% to 3% of the transformer kva. rating. 
The losses in a transformer depend only upon the voltages across 
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and the currents in the windings. The power output of a 
former depends not only upon the voltage output and the cur 
output but also upon the load power factor, which may 
from zero to one. If a transformer is delivering rated cu 
rated voltage to a load whose power factor is one, its efficien 
likely to be from 96% to 99%. 

The losses in a transformer appear as heat which should be re 
moved as rapidly as it is produced after the winding temperat 
has reached the highest permissible value. Dry-type transfor 
are cooled by the natural movement of air or by air blown by 
through ducts near the windings. Transformers that are in: 
by oil or a synthetic liquid may be water-cooled, in which case 
water is circulated in sealed tubes immersed in the liquid, or 
may be cooled by pumping the hot liquid out of the transfoi 
case into radiators where it is cooled and then returned to 
case. 

With rated voltage at rated frequency maintained across 
primary winding, the change in voltage across the secondary v 
ing that occurs as the output current is changed from rated 
to zero is a measure of what is called the voltage regulatio 
the transformer. If 120 v. are delivered with rated current 
123 v. when no current is delivered, the voltage change is 3 v. 
voltage regulation is the percentage change in terms of the vol 
at rated current, or (3 + 120) X 100 = 2.5%, The voltage 
lation of a given transformer depends upon the load power ) 
Usually, load power factors are such that the output voltage i 
creases when the load is removed. However, with a load of lea 
power factor it may be that the voltage will decrease or pë 
not change. 

Power transformers with ratings as large as 360,000 kva. 
been built. Large transformers are often constructed as 
phase units in which the magnetic and electric circuits of 
phases are combined. For a given kva. rating the weight 
volume of a three-phase transformer are less than would be 
combined total for three single-phase transformers each ha 
one-third that kva. rating. u 

In a communication circuit a transformer may be used 
what is called impedance transformation. Assume that a 1,0 
ohm resistor, a transformer having 200 turns in one winding 
100 turns in the other, and a source of 10 v. at 1,000 cy. 
second are available. If the 100-turn winding is connected t 
source and the resistor is connected across the 200-turn W 
ing, there will be approximately 20 v. across the resistor. 
resistor will draw 20 v. + 1,000 ohms = .02 amp. The t 
former will be delivering 20 v. X .02 amp. = .4 va. Sine 
input volt-amperes to the transformer will equal approximate 
the output, the transformer will draw .4 va. + 10 v. = .04 

from the source, a value equal to that which would be drawn b 
resistor of 10 v. + .04 amp. = 250 ohms connected directly to 
source. Hence the combination of the 1,000-ohm resistor am 
transformer is equivalent to a 250-ohm resistor. y 
By a similar analysis it can be shown that if the 200-turn wiñ 
were connected to the source and the resistor were connect 
across the 100-turn winding, the volt:amperes drawn from t 
source would be equal to that drawn by a 4,000-ohm resistor 
nected directly. : 
Audio transformers, intended for use in circuits in which t 
frequencies are in the audible range, have a core of steel or 
magnetic material. Very thin laminations or powdered mal 
ue sometimes required to limit the eddy current loss to a tolera 
ue. 
Radio-frequency transformers for use in circuits in which | 
frequencies are above the audible range consist of coils supp0 
near each other by insulating material. If metallic cores were 
the eddy current loss in them would be objectionably great. 
Transformers may have the same number of turns in each 
ing. These are used to isolate electrically one circuit from anoth 
Some transformers have two or more coils on either or both si@ 
The coils may be connected in series for operation at one voltal 
or in parallel for another. See Erectricity: Transformers 
Alternating Currents; ELECTRIC Power; see also references uD 
“Transformer” in the Index, A 
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Bustrocrapuy.—S, A. Stigant and H. M. Lacey, The J. & P. Trans- 
former Book (1928); G. V. Mueller, Alternating-Current Machines 
(1952) ; A. A. Halacsy and G, H. Von Fuchs, “Transformer Invented 
75 Years Ago,” A. I. E. E. Power Apparatus and Systems ey elie} 

TRANSISTOR, an electronic amplifying device utilizing the 
properties of single-crystal semiconductors. The transistor is one 
of the great inventions in the history of electronics and electrical 
communications. It ranks in importance with the thermionic 
vacuum tube, which first made possible radio and television. The 
inventors of the transistor, John Bardeen, Walter Brattain and 
William Shockley, received the Nobel prize for physics in 1956. 

The invention of the transistor in Dec. 1947 came as a result 
of a program of theoretical and experimental investigation into the 
properties of semiconductors at the Bell Telephone laboratories. 
So-called because they are intermediate in electrical conductivity 
between metals and insulators, semiconductors have a long history 
of use in electronics, For example, Heinrich Hertz used them in 
1889 in the original detection of the wireless radio waves’ which 
had been predicted mathematically by James Clerk Maxwell in 
1879. This took place even before the discovery of the electron 
by J. J. Thomson in 1897. However, the first practical elec- 
tronic amplifier came from the audion electron tube of Lee De 
Forest (1906) which was developed into the vacuum tube am- 
plifier by H. D. Arnold (1913). The vacuum tube made possi- 
ble transcontinental telephony (1915), radio broadcasting (1920), 
radar (1936) and television’ (1927-46), holding the field as the 
only feasible electronic amplifier for more than 30 years. Mean- 
while, semiconductors were used as radio-frequency detectors, 
and they also found commercial use as power rectifiers (made of 
selenium) and telephone rectifiers (made of copper oxide or sil- 
icon carbide). Semiconductors became increasingly important in 
communications during World War II (1939-45) when it was 
found that crystal detectors following designs by Russell S. Ohl 
were much more sensitive than vacuum tubes for the detection of 
radar microwaves, Nearly all microwave receivers have used 
such “crystal mixers” since that time. 

In spite of more than 50 years of experience with semiconduc- 
tors for radio reception, nobody then knew how to make them 
amplify. Even their use as mixers and detectors was largely em- 
pirical. With the new quantum physics understanding of Erwin 
Schrédinger (1926) and Werner Heisenberg (1927) the situation 
began to improve. A milestone was the theory of the semicon- 
ductor rectifier by Wilhelm Schottky (1940). However, Schottky 
was at that time unable to explain several features of the action, 
notably. the dependence on ‘surface conditions. These were re- 
solved by Bardeen’s theory of surface energy states (1947). Soon 
afterward Bardeen, Brattain and Shockley developed the first 
transistor amplifier, of the point-contact type. With this came 
the realization of the full importance of two interacting energy 
levels inside the semiconductor—the valence electrons, which bind 
the crystal together, and the conduction electrons, which can also 
transport electric charges, in a different manner. The situation 
Was quantitatively explained for the first time by Shockley’s pa- 
per on the theory of P-N junctions (1949) in which he proposed 
the junction transistor and predicted its major properties. Since 

t time the transistor has developed into a position of domi- 
nant importance in electronics, superseding even the vacuum tube 
as the most-used electronic amplifier, and making feasible a host 
of new applications, ranging from miniature hearing aids and 
Portable equipment to giant high-speed electronic computers. Its 
range of application supplements that of electron tubes by mak- 
Ing feasible the operation of electronic equipment in smaller sizes, 
Consuming less power and with improved reliability, especially 
under conditions of high vibration or shock. 
ae article offers an explanation of the basic principles of tran- 
bs ti action and how they depend on the properties of single- 
a i Semiconductors, It describes several of the more impor- 
aa ypes of transistors, some of the methods by which they are 
bs cated, and their range of applicability. In the references 

n be found more detailed studies of how this engineering tri- 


ae telated to and resulted from the advance of modern physi- 
Science, 
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DEVICE STRUCTURE AND BEHAVIOUR; 
CHARGE CARRIERS 

In describing how amplification takes place by means of semi- 
conductors, it is useful first to explain that for both tubes and tran- 
sistors it is essential to generate and control a stream of electric 
charge carriers. Under suitable conditions, it is then possible to 
derive from the stream a greater amount of power than was ex- 
pended in controlling it, As, a result, weak control signals can, 
be amplified through successive stages to produce useful output. 

The basic stream of charge carriers may be produced in a vari- 
ety of ways. In a typical vacuum tube, a stream of electrons re- 
leased from a source (cathode) is controlled by a small input sig- 
nal applied between cathode and control grid. These controlled 
electrons are then accelerated and collected by a positively charged 
electrode (anode). The energy gained from the anode appears 
as a larger power facsimile of the input signal in the output 


load. 
Transistors, on the other hand, achieve their amplification func- 


tions by controlling the flow of electrons within specially treated 
solid materials called semiconductors. In a typical transistor, 
described below, the charge carriers are released from a source 
(emitter) and controlled by a signal between the emitter and a 
control electrode (base). The controlled stream is then accel- 
erated and collected by a relatively high-potential electrode (col- 
lector), and, again, the energy gained from the collector appears 
as an amplified replica of the in- 
put signal in the output load, 

Operation of usual transistors 
depends on the fact that semi- 
conductors, such as germanium 
or silicon, can conduct electricity 
by the motion of either or both of 
two kinds of charge carriers. 
One kind, which carries a; nega- 
tive charge, is called a “conduction electron”; it is an electron of 
such an energy that it can wander through the crystal with relative 
freedom, The other kind, which carries a positive charge, is called 
a “hole,” because it is actually a deficiency of one electron in the 
valence bond structure of the crystal. Under proper conditions, 
this deficiency may be filled from another valence bond by an elec- 
tron which, in doing so, leaves another deficiency behind; thus in 
effect the hole moves through the crystal, carrying a positive 
charge. By incorporating in the crystal appropriate chemical im- 
purities or other deviations from lattice perfection, either type of 
charge carrier can be caused to predominate, with the other type 
being in the minority. Thus, according to whether the negative 
or positive carriers are in the majority, a specimen of semicon- 
ductor is classified as N type or P type. 

Most transistors are constructed by juxtaposing regions of dif- 
ferent. conductivity types within a single crystal of semiconductor, 
so as to produce the useful controlled current of charge carriers. 
The following broad descriptions of some of the principal struc- 
tures is based on Shockley’s classic paper on P-N junction pub- 
lished in 1949 (see Bibliography). 

P-N Junction Diode.—This simple semiconductor structure 
is of interest not only because it is a useful device in itself but 
also because it can be regarded as a building block with which to 
construct other semiconductor devices. When suitable regions of 
P- and N-type conductivity adjoin in the same semiconductor, as 
in fig. 1, the magnitude of current flow depends markedly on the 
direction of the potential applied. For example, if the P region 
is made positive, then some of the positive charges (holes) it con- 
tains are impelled across the P-N boundary into the negatively 
polarized N region. Concurrently, some negatively charged con- 
duction electrons from the N region are attracted across the 
boundary into the P region. In general, both flows of holes and 
of electrons may contribute appreciably to the electric current 
which flows in this direction of applied potential, called “forward 
bias.” On the other hand, if the applied potential is reversed, 
then both types of majority carriers—both holes in the P side 
and electrons in the N side—are repelled from the boundary. 
Only the minority carriers, both electrons in the P side and holes 
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FIG. 1.—P-N JUNCTION DIODE 
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in the N side, are attracted across the boundary; since normally 
these minority carriers are very small in number, the junction 
draws comparatively little cur- 
rent under reverse bias condi- 
tions. 

Because of these properties, 
the P-N junction diode is widely 
used as a rectifier; ie., a device 
which permits current to flow es- 
sentially in one direction only 
when alternating voltage is ap- 
plied. In connection with ordi- 
nary radio receivers, for example, 
rectification is used in developing direct power supply voltage 
from the alternating current supply mains. Other rectifiers (de- 
tectors) recover the sound signal from an amplitude-modulated 
radio broadcast wave, while still others (mixers) are used to shift 
the frequency of the radio wave to a value desired for amplifica- 
tion purposes. 

The P-N junction is also an important feature of the action of 
many transistors in that the junction can act as a source or as 
a callector of charge carriers. Under forward bias, the current 
which flows consists of the injection or emission of minority car- 
riers, both holes into the N region and electrons into the P region. 
The concentration of minority carriers can thus be greatly in- 
creased over what is normally present in the material. Moreover, 
if the semiconductor is a nearly perfect single crystal, the injected 
minority ¢arriers may remain above the normal concentration an 
appreciable length of time; lifetimes of 100 x sec. or more are com- 
monly used in transistor material. However, if too long a time 
elapses, the minority carriers will each “recombine” with a major- 
ity carrier, thus tending to reduce the minority carrier concentra- 
tion toward its equilibrium value. 

Similarly, the P-N junction under reverse bias acts as a col- 
lector of minority carriers, since any which may arrive at the 
junction are attracted across it. Under normal diode conditions 
this reverse current of collected minority carriers is low, reflecting 
the low equilibrium concentration of such carriers. However, if 
the minority carrier concentra- 
tion is increased through the ac- 
tion of a nearby emitter, the col- 
lector current correspondingly 
increases. 

alte SIE A P-N junction also contains 

BY COURTESY or peuk TeLErHone Lanora: & layer of space charge whose 

rons magnitude depends upon the 

FIG. 3.—BASIC AMPLIFIER CIRCUIT voltage drop across the junction, 

The need to charge and discharge 

this layer limits the speed with which the junction potential can 
change. 

P-N-P Junction Triode——By combining an emitting junction 
and a collecting junction in the same unit, it is possible to cause 
a controlled stream of minority charge carriers to flow from one 
to the other, as diagrammed in the P-N-P junction transistor of 
fig. 2. In normal operation, the emitter junction E is biased in 
the forward direction (emitter positive) so that it injects minority 
carriers (holes) into the base region. When the base region is 
thin and its crystal perfection is good enough to provide an ade- 
quately large lifetime for the minority carriers, nearly all of them 
live long enough to flow to the 
collector junction. The latter is 
normally biased in the reverse di- 
rection (collector negative), so 
that it collects the minority car- 
riers which the emitter has in- 
jected, together with a small num- 

B ber which may also be present 
BY COURTESY OF BELL TELEPHONE LABORA- from other sources. 
TORS The triode amplifying proper- 
FIG, 4.—N-P-N JUNCTION TRIODE sies derive from the fact that the 
collector current depends mainly on the small control voltage be- 
tween emitter and base. Since the collector current, in flowing 
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through an external load, can develop much more power output 
than is required to control the base-to-emitter voltage, the device 
can be built into a circuit which amplifies. A basic circuit is shown 
in fig. 3. In practical cases, the gain, or ratio of power at the 
output to power at the input, sometimes can be as much as 10,000 
times (40 db.). 

Amplifying devices are widely used in electrical communica. 
tions wherever it is desired to bring weak signals up to higher 
power levels. In addition, they can be used to generate alternat- 
ing currents, or to act as very fast electronic switches or elec- 
tronic computing devices. 

N-P-N Junction Triode—By arranging two N-P diodes as 
diagrammed in fig. 4, it is possible to make an N-P-N junction 
transistor. Its action is analogous to that of the P-N-P junction 
unit described above. However, since in the N-P-N the stream 
of minority carriers which is emitted, controlled and collected is 
composed of negative electrons rather than positive holes, it fol- 
lows that in normal operation the electrode potentials are all op- 
posite in polarity to the P-N-P. The availability of similar de- 
vices with opposite polarities makes possible certain symmetrical 
amplifiers and specially efficient low-frequency amplifiers which 
have no counterpart in the electron tube art. 

Extension of Performance to Very High Frequencies— 
With the structures just described in principle, it is feasible 
with available semiconductors such as germanium to build am- 
plifiers for frequencies up to a few score megacycles per second; 
that is, somewhat beyond the commercial broadcast- range but 
rather short of such uses as 
walkie-talkies, mobile radio ot 
the frequency modulation band. 
Attempts to extend the range to 
encompass these additional uses 
encounter both fundamental and 
practical difficulties, which make 
necessary resort to new principles 
of operation, 

Two phenomena conspire to 
limit the range of the simple tri- 
odes. The first is connected with the time taken for the charge 
carriers to travel from emitter to collector across the base layet 
of thickness w. Even though the input current pulse at the 
emitter might be infinitely sharp, by the time it has reached the 
collector the pulse has spread out by diffusion; i.e., because of 
random motion of the individual charge carriers within the sem | 
conductor crystal. This effect therefore limits the speed with 
which the transistor can respond to fast signals or to high fre 
quencies. The effect is measured in terms of the current ampli 
fication factor, alpha (œ), which is the ratio of AC collector cu 
rent to AC emitter current under constant collector voltage. The 
speed of response then depends upon the “alpha cutoff frequency, 
fæ, which is that frequency where a? is down to one-half its low 
frequency value. For transistors in which the carriers travel em 
tirely by diffusion, this frequency depends on their diffusion con 
stant D in the material and on the inverse square of the bast 
thickness w: fa = 0.8 D/w?. With a base layer 25 p in: thick, 
for electrons in germanium this frequency is about five mes 
cycles: in silicon, with a smaller electron mobility, it is about two 
megacycles. h 

The other factor limiting speed or frequency of operation 1S the 
time taken to charge the junctions, mainly the collector junction 
There is present at each P-N junction a layer of electrical chat 
whose magnitude varies with the applied potential. Consequently; 
the junction has an electrical capacitance C,. When the poten 
tial changes, the charge distribution can respond at only @ finit 
rate because the current to the junction capacitance must flow n 
through the effective resistance r,’ of the base layer. This charé 
ing rate corresponds to a second characteristic frequency of 
transistor; namely, f, = 4r,/C,. 

A useful measure, or figure of merit, showing frequency ari 
bility is the frequency at which the gain has fallen to unity: , 
is closely related to the maximum frequency at which the deve 
can generate electrical oscillations of alternating current, 2” 
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given approximately by one-half the geometric mean of the two 
limiting frequencies above; namely, 


je Wile ee 
Em 2 8rre’Ce 


The most straightforward way to improve frequency response 
is to decrease base layer width w and at the same time maintain 
base conductivity very high. It is advantageous to make the area 
of the device very small, to achieve low capacitance. By using 
solid state diffusion (see below), it has been possible to fabricate 
base layers less than one micron thick. These transistors are able 
to amplify frequencies as high as 2,000 Mc. The active area is 
about 50 u in diameter, less than that of a human hair. 

Intrinsic-Barrier Triode.—Another structure for improving 
frequency performance of transistors, which also improves the 
power-handling capability, is the four-conductivity-zone structure 
invented by J. M. Early, of which a particular version is dia- 
grammed in fig. 5. By interposing between collector and base a 
layer of semiconductor of comparatively high purity (“intrinsic” 
or I type), the space-charge layer of the base-collector junction 
is greatly thickened, with a corresponding reduction of collector 
capacitance C, by a factor which may be as large as 50 or more. 
Since the rise in voltage between collector and base is thus dis- 
tributed over a longer distance, there is also a corresponding in- 
crease in the maximum collector voltage, Vmax. Further, the 
base layer resistivity can be greatly reduced without increasing 
C, or reducing Vmax, since these are now controlled principally 
by the thickness of the intrinsic barrier region. The combination 
of all these features means that the time needed to charge the col- 
lector junction is greatly reduced. 

The structure also promotes high speed of collector current 
response, since the base layer can be made very thin to keep 
down the diffusion time taken by carriers crossing the base region. 
The time taken for carriers to be collected across the intrinsic 
layer is also yery short, since the layer is pervaded by the high 
electric field of the collector-base junction. 

One may say that the intrinsic barrier transistor improves per- 
formance by using between emitter and collector a more elabo- 
rate profile of impurities, namely, a thin, highly conducting base 
layer and a lightly conducting intrinsic barrier layer which per- 
mits the application of higher voltages. In designs striving for 
the highest frequencies, the conductivity of the “intrinsic” layer 

must be increased considerably 


LER PLAYER to avoid space-charge effects aris- 
ing from the large current densi- 
et P cç ties used. 


Drift Transistors.—It is pos- 
sible to improve transistor speed 
somewhat by fabeabng te base 

BY cou A layer with a graded distribution 
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FIG. 6.—CONJUGATE-EMITTER if contains an electric field which 
STRUCTURE speeds up the carriers in transit 
from emitter to collector. This 
structure, analyzed by H. Kroemer, is called the “drift” tran- 
sistor because the carriers are moving by “drift” in an electric 
field instead of merely by their random heat energy of diffusion. 
ìs effect also is present in all usual diffused-base transistors be- 
R they have an appropriate distribution of impurities. Un- 
ortunately, this effect becomes small for thin bases, just when it 
Would be most useful in reaching higher frequencies. In fact, for 
a Enspeed designs, intrinsic barrier transistors, drift transistors 
nd diffused-base transistors become very much alike. 
Current- Multiplying Triodes.—In all the junction triodes 
os tetrodes mentioned up to this point, the collector does not 
Bei: more current than the emitter emits; or, in transistor 
unit inology, the current amplification factor alpha is limited to 
BR However, one of the useful properties of some types of 
ae istors is their ability to have alphas greater than unity, of the 
ean of two to five. For pulse-type circuitry such as is widely 
in electronic computers, such high alpha can lead to a neg- 


ative-resistance Property which permits considerable circuit sim- 
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plification and reduction of the 
number of transistors needed. 
- Conjugate Emitter Structure— 
¥ Shockley’s “P-N Hook.”—One 
way in which current amplifica- 
tion factors greater than unity 
BY courtesy OF BELL TELEPHONE LABORA. can be obtained is by means of 
TORIES ivi 
the four-conductivity-zone struc- 


FIG. 7.—NEGATIVE-RESISTANCE 7 
CIRCUIT USING A TRANSISTOR with ‘Ure Of fig. 6. Here the emitter 


MULTIPLYING COLLECTOR and base are a conventional P-N 
structure, but the collector is a 
compound structure consisting of a thin P layer backed up by an 
N-type region to which the collector contact is made. As will be 
explained, such a compound collector can do more than collect 
minority carriers which have come from the emitter; under the 
influence of the minority carriers, the compound collector may 
also release majority carriers, so that the total collector current 
becomes greater than the incident minority carrier current. 

In normal operation, the biases of the P-N-P-N structure of 
fig. 6 are like the P-N-P triode of fig. 2, and the emission of holes 
into the base region under the control of the emitter-to-base po- 
tential is as before. Likewise, the collection of holes into the 
second P region across the reverse-biased N-P junction is similar. 
However, the final P-N junction is designed to be a good emitter 
of electrons from the N region into the P region, and it may be 
noted that with the biases as given this final junction is biased 
in the forward direction. Consequently, any current which flows 
across it must be, in major part, electréns flowing into the second 
P region. Alternatively, it may be said that under the influence 

of the primary current of holes, 
= P 


1 


the compound collector not only 
collects the holes but also emits a 
secondary current of electrons 
which can be much larger than 
the hole current. By suitable de- 
sign, current gains as large as 50 
can be obtained. 

If the two-terminal character- 
istics of such a transistor, for ex- 
ample in the schematic circuit of 
fig. 7, are examined, it is found 
that in regions where, because 
alpha is greater than unity, the 
collector current increment is 
large enough to override the emitter current increment, the device 
exhibits a negative resistance; i.e., the incremental current which 
flows at terminals 1-2 is opposite in direction to the incremental 
voltage applied. Such negative resistance circuits are often useful, 
as in computer service. 

The name “conjugate emitter” comes from the fact that the 
final P-N junction emits carriers of opposite sign to those sup- 
plied by the emitter. The entire composite P-N collector is also 
often called a “P-N hook” from the appearance of the electron 
energy diagrams. 

An effect almost exactly equivalent to the P-N-P-N conjugate 
emitter triode can be obtained by the use of a conjugate pair of 
triodes, one P-N-P, one N-P-N, connected as in fig. 8. The leads 
E, B, and E3, when biased in the same way as the emitter, base 
and collector of fig. 6, behave in very nearly the same way, 
although the “conjugate” emitter E, and the flow of electrons are 
in a separate transistor unit. 

Impact Multiplication.—In an electric field larger than 100 kv. 
per cm., conduction electrons may acquire enough kinetic energy 
to ionize valence electrons by collision. The valence electron af- 
fected then becomes another conduction electron; it also leaves 
behind a “hole” in the valence band, so that a new hole-electron 
pair has been formed. Since this effect increases very rapidly with 
field strength, it is often called “avalanche” multiplication. 

Internal Field Emission —In very thin junctions the valence 
electrons may sometimes become conduction electrons by “tunnel- 
ing” through the forbidden band in the manner predicted quantum- 
mechanically by C. Zener. In the so-called tunnel diodes discov- 
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EQUIVALENT TO THE CONJUGATE- 
EMITTER STRUCTURE OF FIG. 6 
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ered by L. Esaki in 1957, this effect leads to useful negative 
resistance, 
Filamentary Transistor; Conductivity Modulation—Another 
way of obtaining collector multiplication is illustrated by the 
filamentary transistor of fig. 9. So-called because of its shape, 
the filamentary transistor consists of a thin rod of semiconductor 
with an emitter attached on one side. In normal operation, when 
the rod is biased by a potential applied between B and C, any 
minority carriers injected by the emitter are swept down the rod. 
The end toward which the minority carriers are swept is the col- 
lector, the other end the base. Since the current of minority 
carriers is electrically charged, it attracts an equal charge of ma- 
jority carriers from the collector in order to leave the filament 
electrically neutral. Consequently, the conductivity of the fila- 
ment has been increased, an effect entitled “conductivity modu- 
lation.” The total collector current is greater than the current 
of minority carriers. A some- 
what different version of this 
transistor in which the emitter 
junction is near the centre can be g c 
regarded as an emitter diode in 
which alternatively either end of 
the rod can be used as a base; 
consequently, it is also called the 
double-base diode. These units as usually built have much lower 
gains than the junction triodes previously described, but have 
utility in negative-resistance circuits. 

Point-Contact Transistor —The form of transistor invented by 
Bardeen and Brattain, the point-contact type, also exhibits col- 
lector multiplication as a major feature. Here the emitter and 
collector are made by pointed ë c 
wires close together on the sur- 
face of the semiconductor, while 
the base contact is a large-area 
low-resistance contact to the 
semiconductor (fig. 10). The 
mechanism of operation is similar 
to that of the other units; the 
emitter under forward bias in- 
jects minority carriers into the 
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FIG, 9.—FILAMENTARY TRANSISTOR 


body of the semiconductor sy courtesy or sett TELEPHONE LABORA. 
(base). These minority carriers ‘°"* 
FIG. 10.—POINT-CONTACT TRAN- 


are collected by the collector, 
with multiplication; i.e., the col- 
lector also releases majority carriers. Just how the collector 
multiplication works is obscure and somewhat controversial; it 
appears probable that in some versions of the point-contact tran- 
sistor the collector acts like a conjugate emitter, while in other 
versions probably the mechanism is conductivity modulation as 
in the filamentary transistor. 

The point-contact transistor is now of historical interest only, 
since the diffused-junction transistor has long since surpassed it 
in performance capability. 

Majority Carrier Transistors.—To this point the discussion 
has concerned transistors which operate by injecting, controlling 
and collecting a stream of minority charge carriers within a semi- 
conductor. However, it is also possible to obtain useful effects with 
a stream of majority carriers. In order to avoid confusion, a dif- 
ferent terminology is used. The stream of majority carriers comes 
from an electrode called the “source,” is controlled by a “gate” 
and terminated in a “drain.” 
These electrodes have functions 
analogous to those of the emitter, 
base and collector of the minor- E 

ity carrier transistors; the func- 
tions are also analogous to those 
of the cathode, control grid and 
anode of an electron tube. 
Field-E fect Transistor —The 
structure diagrammed in fig. 11 
represents a particular version, 
due to Shockley, of the field-effect 
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FIG. 11.—FIELD-EFFECT TRANSISTOR 
In normal operation the space-charge 
region, between the gate G and the 
dotted lines, is swept almost free of 
holes and electrons 
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transistor. A rod of N-type semiconductor has nonrectifying con- 
tacts S and D at the two ends. Circumferentially disposed around 
the middle is a P-type region to which the gate contact G is made, 
In normal operation, the drain D is positively biased with respect 
to the source S, so that a current of electrons (i.e., majority car- 
riers in the N-type material) tends to flow from S to D. The gate 
G is negatively biased; since this is the reverse direction of the 
P-N junction, little current flows to the gate. However, as in any 
P-N junction, there is a space-charge region between the P- and 
N-type materials; when the reverse bias is large enough, this space- 
charge region has the effect for a finite distance beyond the junc- 
tion of repelling or “sweeping out” the conduction electrons which 
would normally be present in the N-type material. Depending 
upon the numbers of carriers present (i.e., upon the electrical con- 
ductivity of the N-type material), such a reverse-biased junction 
may be capable of sweeping out carriers for a distance of as much 
as several thousandths of an inch. 

With the normal carriers thus swept away, the conductivity of 
the rod between source and drain and consequently the drain cur- 
rent is reduced. As the reverse bias of the gate is further in- 
creased, the space-charge region increases in extent until at a par- 
ticular point the entire cross-sectional area of the rod is swept 
clean of carriers, an effect known as “pinch-off.” Further increase 
of gate voltage thenceforth has little effect on the drain current, 
Since the control of the drain current by the gate voltage requires 
very little power, the replica of the gate signal, obtained by pass- 
ing the drain current through an external load resistor, has been 
amplified. Furthermore, the control electrode (gate) draws very 
little current. an advantage which the field-effect transistor shares 
with the vacuum tube. 

Enough field-effect transistors have been made to show that the 
action is well understood. However, for many specific purposes 
their over-all performance appears to be less attractive than that 
of the minority carrier transistors. Field-effect units are especially 
useful for low-noise amplification from low-frequency sources of 
high impedance, such as condenser microphones. 

“Analog” Transistor —In fig. 12 is diagrammed the cross section 
of a planar version of a device whose structure and method of op- 
eration is $0 analogous to a vacuum tube that it has been called the 
analog transistor by its inventor, 
William Shockley. Here the 
source S and drain D of the charge 
carrier stream are area contacts 
on opposite faces of a slab of 
low-conductivity semiconductor, 
while the control electrode (grid) 
consists of a set of rod-shaped 
inclusions which have conductiv- 
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ity type opposite to the source and 
drain. Like the anode of a triode 
vacuum tube, the drain D is 
biased so as to attract majority 
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FIG. 12.—ANALOG TRANSISTOR. 
THE GATE CONNECTION IS MADE 10 
THE ROW OF RODS 


charge carriers from the source, F 
while the control electrode, like the grid of the tube, is biased in 
the reverse direction. Under these conditions, if the drain voltage 
is sufficiently large it will draw a current from the source which 
can be then controlled by the grid voltage. At the same time, 
be a power is required for the grid because the current 5 
small. 

Summary of Transistor Structures.—By the use of the basic 
prototypes just described, a large number of useful devices can be 
constructed. In each case, for a particular purpose the desig? 
variables, such as resistivity, geometry, etc., can be varied to pro 
duce the best practical result. In this way, nearly all the functions 
of ordinary low-power receiving vacuum tubes have been accom 
plished with transistors. 

In comparison with tubes, when transistors will perform the 
same functions, they usually have considerably lower power Te 
quirements, are smaller, strycturally simpler, more rugged, am 
longer lived. It seems only a question of time until such tubes 
are superseded by transistors. However, there are certain funt 
tions which have not yet been accomplished with transistors: 


TRANSISTOR 


among these are high-power tubes, microwave tubes, and cathode- 
ray tubes with visual output, such as video picture tubes. 

Transistor knowledge, techniques and materials have been ap- 
plied to make a variety of other useful semiconductor devices. 
For instance, diodes, which were formerly just rectifiers, have 
greatly expanded, not only in performance range but also in scope 
and variety. There now are voltage-limiting diodes, high-speed 
“logic” diodes, variable-capacitance “tuning”. diodes, triggered 
P-N-P-N diodes and even amplifying diodes, such as the Esaki 
tunnel diodes and the variable-capacitance diodes. Other recent 
developments include photosensitive junction devices, both for in- 
strumentation and for power, as exemplified by the solar cells 
which convert sunlight directly into electricity. There are also 
nuclear counters and other radiation-sensitive devices. 
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Tn order to support a useful, controlled flow of minority charge 
carriers in the structures covered in the preceding section, a semi- 
conductor material must meet a number of requirements: (1) It 
must support the two kinds of charge carriers; (2) when minority 
carriers have been injected, they must have a lifetime long enough 
to enable them to reach their destination; (3) for the device to 
operate with a desired speed, the carriers must reach their desti- 
nation with a corresponding speed (i.e., they must have an ade- 
quate mobility); (4) the desired stream must not be obscured by 
undesired carriers arising from other causes, especially from the 
thermal energy which the material always has because of its tem- 
perature; (5) the number of carriers must be suitably controllable 
tomake the material N or P type in the necessary amount. 

Crystal Structure.—A crystalline solid consists of an ordered 
array of atoms. Each atomic nucleus, positively charged, is sur- 
tounded by the number of electrons corresponding to its atomic 
number, or position in the periodic table of the elements. The 
electrons, negatively charged, move in orbits in groups or “shells” 
around the nuclei. The innermost shells of electrons are so tightly 
bound to their own nucleus that they do not interact with neigh- 
bouring nuclei; they can be torn loose only by relatively large 
amounts of energy such as are associated with X-rays, alpha par- 
ticles or other nuclear radiations. However, the outermost elec- 
trons are more loosely bound and do interact with their neighbours; 
thatis, they travel back and forth in the lattice. These interactions 
result in the binding forces that hold the crystal together. These 
same outer electrons, acting in the same way, also create the bind- 
ing forces that hold together ordinary chemical compounds and 
that are responsible for the chemical valences of the elements; 
for this reason, the outermost electrons that bind the crystal to- 
gether are called valence electrons (see VALENCE). 

Electrical Conduction by Charge Carriers.—A perfect crys- 
tal in equilibrium at absolute zero temperature is an insulator, 

S statement assumes the crystal is a nonmetal in which the 
energy bands are full and do not overlap. See C. Kittel, Intro- 
duction to Solid State Physics, p. 261 [New York, 1953].) There 
can be no net flow of electric current, because for each electron 
traveling ina certain direction through the valence structure, there 
18 4 symmetrically placed electron traveling in the opposite direc- 
tion, For each electron traveling back, another travels forth. In 
order for a current to flow, there must be some unpaired electrons. 

hese electrons can appear in several ways. In particular, when 
© Material is heated or illuminated, some electrons can acquire 
energy and be broken loose from the valence bonds. For every 

“ence bond broken, there result two units of electronic charge 
tri . can contribute to the electrical conductivity when an elec- 
mce field is applied. First, the free electron, because of its nega- 
the noe experiences a force which causes it to drift through 

ttice, thus carrying a current. Second, after the electron 

left, the formerly neutral region where there is now a “hole” 
sive valence Structure has a net positive charge because one 
feat ah 48 missing. Under the influence of the field, another va- 
feta k ectron can move into the hole in the same direction as the 
ee ae of course, this event leaves a hole at the place where 
electro ond electron came from, into which still another valence 
n can move, and so on. It may be said, therefore, that the 
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hole has moved in the direction opposite to the free electron. 
The two kinds of charge carriers needed for minority carrier 
transistors are thus supplied by the negatively charged electrons 
and the positively charged holes. 

Just as two charge carriers are created when an electron leaves 
a valence bond, so also the opposite process can occur; a free elec- 
tron can drop into a valence bond, thus destroying two charge 
carriers. Consequently, the minority carriers are said to have a 
lifetime, which is the average length of time before the minor- 
ity carrier is lost by recombination with one of the majority 
carriers. 

For moderate applied electric fields, both electrons and holes 
move with velocity proportional to the field. However, in general, 
holes are a little harder to move than electrons. The holes are said 
to have a lower mobility, the mobility being the average velocity 
imparted by a unit electric field (one volt per centimetre). 

Control of Conductivity and Carrier Lifetime.—To have 
adequate mobility and minority carrier lifetime for transistors, the 
semiconductor usually must be a carefully prepared single crystal. 
Any defects in the crystal contribute to the recombination rate, 
thus impairing the lifetime. If ihe crystal is polycrystalline (i.e., 
consists of a number of small single crystal grains), the measured 
mobility may also be greatly lowered because the material in the 
boundaries between the grains may have a greatly disordered 
crystal lattice which interferes with the orderly motion of the 
charge carriers. The grain boundaries may also have different 
properties because they tend to contain more chemical impurities 
than the rest of the crystal. Because these requirements are so 
stringent, it is a long and difficult task to give an adequate and fair 
evaluation of even a single material for transistor purposes. 

To control the majority carrier concentration, chemical impuri- 
ties are included in the semiconductor crystal lattice. For ex- 
ample, to produce N-type conductivity in germanium, arsenic is 
often added as an impurity. Germanium, a member of Group IV 
of the periodic table, has four valence electrons. When arsenic, 
which has five valence electrons, is substituted into the germanium 
lattice, four of the electrons play the role of their germanium 
counterparts. The extra fifth electron is not needed to complete 
the lattice and is very loosely bound to the arsenic atom, so that 
only very little energy is required to activate it as a conduction 
electron. Consequently, germanium, when “doped” with a small 
amount of arsenic as an impurity, acquires (at room temperature) 
approximately one conduction electron per arsenic atom and be- 
comes N-type. 

Similarly, to produce P-type conductivity in germanium, gallium 
may be added. Since gallium has only three valence electrons, the 
valence structure is one electron short in the neighbourhood of 
each gallium atom. It is said that each gallium atom has added 
a hole to the valence structure. This hole also is very loosely 
bound to the gallium impurity which caused it, and accordingly 
very little energy is required to activate it and cause it to move 
through the lattice as a positively charged hole. Consequently, 
germanium doped with a small amount of gallium as an impurity 
becomes a P-type or hole conductor, with (at room temperature) 
approximately one hole present for each atom of the Group III 
chemical impurity. This type of conduction is called extrinsic be- 
cause it depends on the impurities, to contrast it with the intrinsic 
conductivity which exists in the pure material. 

The properties of transistors, as described above, depend on the 
extrinsic conductivity of the semiconductor. Accordingly, the in- 
trinsic conductivity, which arises in the following way, must be 
relatively small. Because of the heat energy which the crystal 
possesses by virtue of its temperature, the atoms of the lattice are 
in continual vibration; and as the temperature increases, these 
thermal vibrations also increase, tending more and more to excite 
valence electrons into conduction electrons, and thus to produce 
intrinsic conductivity which is characteristic of the pure crystal 
itself. This intrinsic conductivity tends to be inhibited when a 
large amount of energy is required to activate a valence electron 
into the conduction band. Consequently, to keep down the num- 
ber of undesired charge carriers from sources other than the con- 
trolled stream, the semiconductor should have an adequately large 
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energy gap between the band of energies corresponding to the va- 
lence electrons and the band of the free conduction electrons. 
Even so, the intrinsic conductivity increases sharply (exponen- 
tially) with temperature, and eventually produces so many carriers 
that the transistor effects are swamped. The larger the energy gap, 
the higher the temperature at which the transistor will still work 

It is basically for this reason that a metal cannot be used as a 
vehicle for a controlled stream of minority carriers in the tran- 
sistor sense; for in a metal, where there is no energy gap above 
the valence band, the valence electrons are too easily lured from 
their bonds. 

To obtain the needed extrinsic conductivity, ordinarily the num- 
ber of impurities used is extremely small—perhaps 1 part in 1,000,- 
000, or even 1 part in 10,000,000. By ordinary standards transistor 
materials are extremely pure, yet their electrical properties depend 
on the accurately controlled residual impurity. Totally new levels 
of purity and control were made available through the brilliantly 
simple zone-melting processes invented by W. G. Pfann. By this 
means, germanium was prepared in which impurities constituted 
less than 1 part in 10!0—probably the purest substance known. 

Impurity atoms of the type which contribute conduction elec- 
trons to the lattice are for that reason called donor atoms, like the 
Group V elements phosphorus, arsenic and antimony in germa- 
nium. Impurities of the other type, which accept valence electrons 
from the lattice and thereby produce hole conduction, are called 
acceptor atoms, like the Group III elements boron, aluminum, gal- 
lium and indium in germanium. 

Other effects can also result from impurities. Some impurities 
degrade the minority carrier lifetime, acting as centres for genera- 
tion or for recombination of charge carriers. Others may produce 
“traps” which can hold a charge carrier temporarily and release 
it at a later time. 
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Various mechanical, electrical, chemical and metallurgical tech- 
niques have been used to make transistors and other semiconduc- 
tor devices. Some of the principal ones are listed here. By com- 
bining these or other suitable techniques as building blocks in vari- 
ous ways, the transistor structures may be made. Since in each of 
these structures the dimensions and the semiconductor may be 
varied, the number of possible combinations is legion. 

P-N Junctions.—One basic problem common ta many of 
the structures is the fabrication of a P-N junction, which may be 
made by various methods as outlined below. 

Point Contact —The mere placing of a clean metal point in con- 
tact with etched N-type germanium, for example, gives the effect 
of a P-N junction inside the semiconductor. Why this junction 
should occur was for a long time a mystery; its explanation by 
John Bardeen in terms of surface energy states was an important 
step on the road to understanding transistors. On etched P-type 
germanium a rectifying point contact may be made if the point is 
of a particular material (e.g., phosphor bronze, which contains the 
donor impurity phosphorus) and if the point is momentarily 
heated by passage of a pulse of current, a process known as form- 
ing. Such point contacts are relatively simple to fabricate, but 
their properties are, of course, sensitive to the surface condition 
of both point and semiconductor. Moreover, much better recti- 
fiers can be made by some of the other methods. 

Grown P-N Junction—This is so-called because it is made by 
controlling the impurity concentration in a single crystal while 
it is being grown from a melt. A seed crystal is dipped into the 
molten semiconductor and then withdrawn, being gradually cooled 
so that it serves as a nucleus upon which additional material crys- 
tallizes. The impurity concentration and hence the conductivity 
is controllable either by adding impurities to the melt while the 
growing proceeds or by varying the rate of growth of the crystal. 

Alloy P-N Junction—This is so-called because it is made by 
melting together (z.e., alloying) the semiconductor with a desired 
impurity. For example, a small button of indium may be heated 
in contact with N-type germanium until the indium melts and dis- 
solves a portion of the semiconductor. On cooling, the germanium 
which recrystallizes or regrows from the melt is, of course, P type 
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(because contaminated with indium, an acceptor impurity), so that 
a P-N junction has been formed. Two such junctions, which may 
be formed simultaneously on opposite sides of a thin wafer, com. 
pose a P-N-P alloy junction transistor, sketched in principle in 
fig. 13. An N-P-N alloy junction transistor can be made by the 
analogous method of melting suitable N-type buttons into a P-type 
semiconductor. The alloy junction is also sometimes called a 
fused or bonded junction. 

Diffused P-N Junction —This is so-called because it is made by 
diffusing a suitable impurity into the semiconductor. For example, 
when N-type silicon is exposed to boron chloride at a high tem- 
perature, some of the boron diffuses in and converts the silicon 
surface to P type. Although some slight diffusion also occurs dur- 
ing the alloying process, it seems better terminology to reserve the 
term “diffused” for those cases in which the dominant process does 
not involve melting of the semiconductor. For high-speed tran- 
sistors, diffusion is universally used for making the base region, 
because thereby the necessary thin layers are obtained with good 
control. 

Diffusion may be used to make a layer over the entire surface 
of the semiconductor, or the diffusion may be localized by the use 
of a mask to prevent the diffusant from reaching certain regions, 
Commonly silicon oxide is used as a mask. It may be made by 
oxidizing the silicon substrate to 
a depth of a few thousand ang- 


stroms, or it may be deposited in 8 

various ways. When the diffusant A 
is then applied (usually in the Re if 
form of boron or phosphorus ox- M 
ide), the mask will prevent its E c 


attack on silicon for a limited 
time if the temperature is not 
excessive. 

Control of the small, close- 
spaced areas to be diffused is ob- 
tained by making corresponding 
small holes in the mask, usually 
by a photoengraving process. 

Surface Barrier Junction— 
This may be made and contacted 
by an ingenious chemical process 
of etching and plating. The sur- 
face of the semiconductor is first 
etched electrolytically, with the 
etching electrolyte being a fine jet directed at the surface; conse- 
quently, the area etched may be very small. Second, by reversing 
the polarity of the current flow while the jet is still present, 2 
metallic electrode is plated onto the freshly etched surface. The 
surface barrier is a rectifier, evidently for the same reason as 4 
point contact; namely, because of the charge in the surface e 
ergy states. i 

Mesa Transistor —So called because the electrodes are situated 
in a flat area or “mesa” slightly higher than the rest of the sem 
conductor wafer, the mesa transistor was the first widely use 
form of the diffused base transistor. After the base layer is AY 
fused, two small contacts that are close together are made to 1+ 
One is a junction or rectifying contact for the emitter, the other 
an ohmic, nonrectifying contact for the base lead. Since the only 
useful portion of the semiconductor is that near the contacts, the 
rest of the diffused layer is then removed by etching, leaving 
the mesa with the two contacts on it for the emitter and base, 
The body of the wafer supplies the collector contact. Ona sing? 
slice of semiconductor, hundreds of such mesas can be ma% 
at once; they are then cut apart and encapsulated as separalt 
transistors. p + shat 

Planar Transistor—One problem of the mesa transistor 3S il 
since the surface is not flat, there are complications in appl | 
photomasking material to control electrode sizes and shapes. to 
meet this difficulty, the planar transistor uses oxide masking 5 
control the lateral extent of the diffused areas. Since etching 
avoided, the surface is flat and thus more amenable to pho 
masking. 
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BY COURTESY OF BELL TELEPHONE LABOR 
TORIES 

FIG, 13.—P-N-P ALLOY GERMANIUM 
JUNCTION TRIODE: 

(B) Base contact ring; (C) colle 
tor contact; (E) emitter contact} 
(Re) regrown emitter region, P-type) 
(Re) regrown collector region, P: 
type; (M) solidified indium-germ® 
nium mixture; (W) germanium wafer 
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Planar Oxidized Transistor—In order to protect against sur- 
face instabilities, the exposed semiconductor area of a transistor 
is often covered with a protective oxide. Sometimes the oxides 
formed during the diffusion process are left on to protect the sur- 
faces; sometimes instead a new oxide is formed after the diffu- 
sions. Although oxide protection is not limited in principle to 
planar devices, the flat surfaces do sometimes facilitate control 
of the oxide geometry by photomasking. 

Integrated Circuits —Photomasking diffusion and epitaxial tech- 
niques may be applied to make entire circuits instead of only the 
semiconductor active elements. Resistors, capacitors and inter- 
connecting leads are particularly adaptable to this method. The 
circuit may be made by the “monolithic block” method, which 
fabricates several elements on a single piece of semiconductor, or 
by the “multichip” method, which uses several pieces of material, 
not necessarily all semiconductors. By such means entire circuits 
may be made in a very small space by fully automatic processes, 
(See INTEGRATED CIRCUIT.) 

Ohmic Contacts.—In contrast with the fabrication of a P-N 
junction, another generic problem is the fabrication of a low- 
resistance ohmic contact. In this case it is desired to get rid of 
all traces of rectifying action at the contact, a matter which is 
not always simple but which may be done in a number of ways. 

Alloying.—This process is similar to the making of an alloy P-N 
junction except that the type of impurity used is the same as the 
substrate rather than opposite; thus, instead of a rectifying junc- 
tion, a low-resistance contact results, For contacts to thin layers, 
the material to be alloyed may be evaporated ina layer as thin 
as‘a few hundred angstroms to avoid penetrating too deep into 
the semiconductor. 

Difusion—Just as in alloying when the diffusant is the same 
rather than the opposite conductivity type, ‘a good ohmic contact 
results. After diffusion an evaporated metal contact is often 
alloyed in, Either or both diffusion and alloying are often con- 
fined to small areas by photosensitive masks, 

Plating a Metal Onto an Abraded or Sandblasted Semiconduc- 
tor Surface——Here the mechanical working of the material so 
reduces the minority carrier lifetime that rectification is destroyed. 

Welding, Bonding or Soldering —Since these methods involve 
formation of a liquid phase during the process, they are closely 
related to alloying. 

Point Contact to an Abraded Surface—This method is often 
unsatisfactory because the resistance is too high. However, if the 
current is kept small, a point contact may be used for test purposes 
even on etched surfaces. 

Epitaxial Layers,—A controlled thin’ layer of semiconductor 
Suitable for making high-speed transistors may be made by dep- 
osition from a hot gas onto a suitable substrate. Usually the 
substrate is the same semiconductor, more heavily doped to make 
it highly conductive, ‘The layer is called “epitaxial” when it forms 
4 single crystal having the same axes as the substrate. Usually 
the substrate is only a mechanical support and low-resistance con- 
tact to the epitaxial layer, but occasionally it too takes part in 
the Phenomena of minority carrier transport. Transistors made 
on epitaxial material usually have superior properties because of 
their lower internal resistance, 

Surfaces. —Ą third general problem is the preparation of a suit- 
able Surface. The action of the various structures was described 
above in terms of bulk properties inside the semiconductor, such 
as lifetime, conductivity, etc. However, an unsuitable surface may 
it or destroy the desired action. For instance, commonly the 
ah ace, even when carefully prepared, has such a high tendency 

recombine carriers that it may seriously interfere with the num- 
i py succeed in reaching the collector. When the surface is 
; aded or sandblasted, it may cause the complete disappearance 

minority carriers or of rectifying or injection action. 
ae obtain a surface with adequately high lifetime, it is conven- 
may ae etch in order to remove material whose crystal structure 
x Ree been impaired by previous mechanical treatment, such 
may te Srinding or lapping to make a flat surface. The etching 
eae chemical or by electrochemical means. Even after a 
quality surface has been obtained, if stable and reliable prop- 
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erties lasting many years are desired, the maintenance of the sur- 
face in a good condition is a serious problem. Extremely minute 
quantities of contaminants, such as water or oxygen, amounting to 
far less than a single layer of atoms, may cause appreciable 
changes; even in a high vacuum the avoidance of such small quan- 
tities is difficult. 

The extraordinarily high sensitivity of semiconductor surfaces 
to small amounts of contamination has been both an engineering 
problem and a scientific challenge. Much has been learned on the 
nature of surfaces in general by studying these semiconductor sur- 
faces, 
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By combinations of the’ foregoing fabrication techniques and 
others not mentioned, it is possible to make a great variety of 
semiconductor devices, including all those mentioned in the first 
section of this article. Among these possibilities are low-level 
amplifiers suitable for receiving weak signals at frequencies up 
to more than 2,000,000,000 cycles per second (cps); oscillators 
somewhat higher; and detectors up to the highest radio fre- 
quencies now usable, more than 100,000,000,000 cps. Power up 
to the kilowatt range is available at low frequencies, sufficient to 
drive electromechanical devices such as relays, loudspeakers and 
small motors. Radio-frequency power of somewhat lower magni- 
tude is available for small radio transmitters. Pulse power in the 
hundreds of kilowatts can be controlled by P-N-P-N switches, 
with pulse lengths of the order of microseconds. With such 
a range of devices it is possible to build an enormous variety 
of communication equipment, such as voice-frequency ‘systems, 
telephone amplifiers, radio receivers and small transmitters, and 
important portions of microwave systems for radio relays or 
radars. 

The small size and low power requirements of transistors also 
help adapt them extremely well to logic circuits for mathematical 
computers and for high-speed electronic switching. Industrial 
control apparatus, often in conjunction with computers, forms an- 
other important field of use. Such apparatus features minimum 
size, portability, minimum power requirements, ruggedness and 
long life. 

These properties make it possible to predict with some confi- 
dence that transistors will eventually supersede electron tubes for 
all low-power receiving-type applications. By the mid-1960s the 
dollar volume of units manufactured of semiconductor devices had 
surpassed that of receiving electron tubes in the United States, 
However, for some applications, electron tubes still have a sub- 
stantial performance advantage; for instance, for medium- and 
high-power radio transmitters, for microwave amplifiers and oscil- 
lators, and for cathode-ray tubes such as are used in television and 
in oscilloscopes. 

See also references under “Transistor” in the Index. 

Brsiiocrapxy.—W. Shockley, Electrons and Holes in Semiconduc- 
tors (1950), “The Theory of P-N Junctions in Semiconductors and 
P-N Junction Transistors,” Bell Syst. Tech. J., 28:436 (1949), and 
“Unipolar Transistors,” Proc. Inst. Radio Engrs, 40:1311-13 and 
1365-77 (Nov. 1952); Proc. Inst. Radio Engrs., transistor issue (Nov. 
1952); W. G. Pfann, “Principles of Zone-Melting,” J. Metals, 4:747 
(July 1952); Proc. Inst. Radio Engrs., transistor issue (June 1958) ; 
Bell Telephone Laboratories, Transistor Technology, vol. 1 (1958); 
J. Evans, Fundamental Principles of Transistors (1962) ; L. B. Valdes, 
The Physical Theory of Transistor (1961) ; R. D. Middlebrook, Intro- 
duction to Junction Transistor Theory (1957). (J. A. Mo.) f 

TRANSIT CIRCLE (Merwran Circte), a telescope for 
measuring the time when a star passes across the meridian and at 
the same time measuring its altitude. These two measurements 
determine respectively the right ascension and the declination 
(gq.v.), hence the place of the star on the celestial sphere. Be- 
cause of its fundamental importance in positional astronomy, and 
as the source of standard time furnished to the community, the 
transit circle is traditionally regarded as the leading instrument, 
at least in the great national observatories; but in modern times 
important observatories have grown up whose work lies wholly in 
other directions. The transit circle looks rather like a big gun 
on a gun carriage, and to the stranger the surprising thing about 
this kind of telescope is that it cannot be turned to all parts of the 
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sky; it only moves up and down in the north and south line, look- 
ing out through a slit in the walls and roof. Nor can it be used 
for prolonged study; the observation is a snapshot as the object 
passes rapidly across the field of view. 

Suppose that the exact position of some star is to be remeasured. 
From the catalogues a star is chosen that is due to pass across the 
north-south line in a minute or so; and by means of a setting 
circle the telescope is elevated to the proper angle to catch it. 
The aperture of the object glass is probably eight or nine inches, 
and it will easily show stars to the ninth magnitude. While wait- 
ing, the field of view can be examined. A faint artificial illumina- 
tion shows stretched across the field a number of wires that are 
actually made of spiderweb; there is one horizontal wire which can 
be moved up or down by turning a micrometer screw, and a con- 
siderable number of vertical wires (perhaps ten). The star now 
enters the field—at the extreme right since the telescope inverts 
—and is seen traveling rapidly toward the left. The telescope is 
shifted slightly so as to bring the star almost onto the horizontal 
wire and then the instrument is clamped at that altitude. Now the 
star is approaching the series of vertical wires; as it passes each, 
the pressing of a key records the instant on a chronograph on 
which the standard sidereal clock is recording the seconds. 

Near the centre of the field there is an intermission which gives 
a few moments for making the altitude observation. Turning the 
micrometer screw, the horizontal wire is made to bisect the star, 
an action repeated two or three times to reduce accidental errors. 
There is no time for the micrometer head to be read, but it is 
furnished with some printing or recording device which keeps a 
record of settings. Tapping off the passage over the vertical wires 
is now finished, and the star disappears from view. Next, at the 
side of the instrument four long microscopes are read which 
are viewing a graduated circle attached to the telescope. Their 
combined reading will ultimately tell at what elevation the tele- 
scope was clamped; to that must be added the reading of the 
micrometer head so as to include the extra displacement given to 
the wire to bring it onto the star. 

The whole observation takes two minutes or less, but there is 
a great deal of work in store for the computer. He must sort out 
the taps on the chronograph belonging to this star and also the 
records of the micrometer head. The error and rate of the stand- 
ard clock must be worked up from the clock stars observed dur- 
ing the night. The large correction for refraction must be 
computed and applied to the altitude. Various observations for 
adjustment will have been taken, and from these the collimation, 
azimuth, level and zenith point corrections must be deduced and 
applied. There will be further corrections, not specially connected 
with the instrument, to be included before the final place of the 
star is obtained in the form of mean right ascension and declina- 
tion. ‘This typical procedure may be varied somewhat. The most 
important modification is the use of the traveling-wire micrometer 
(see MICROMETER), which is generally employed in first-rate work. 
Attempts have been made to substitute some photographic or pho- 
toelectric method for visual observation. 

Formerly the altitude observation and the time observation 
were made with different instruments, called, respectively, the 
mural circle and the transit instrument. The mural circle is obso- 
lete, but the transit instrument survives as a small portable in- 
strument used for determining longitudes and for the most 
accurate determinations of time. The transit instrument is vir- 
tually a transit circle shorn of its graduated circles and micro- 
scopes. The transit circle is used for determining the positions 
day by day of the sun, moon and planets. For stellar work its 
scope is limited to the brighter stars, roughly those brighter than 
magnitude 9 (there are more than 100,000 of these). There is no 
advantage in observing fainter stars with it, since the work can be 
done more speedily and accurately by photography; but photo- 
graphic measures are relative, and the positions can be made ab- 
solute only if the photograph contains some reference stars whose 
absolute positions are already known from meridian work. Thus 
transit-circle observation is extended only so far as to provide 
accurate positions of a reasonable number of reference stars on 
all photographs. 


TRANS-JORDAN—TRANSPLANTS 


TRANS-JORDAN: see JORDAN. A 

TRANSKEI, an internally self-governing Bantu ten 
within the Republic of South Africa, comprising the extreme 
ern part of Cape of Good Hope Province and stretching fror 
Great Kei River in the south to the southern boundary of N 
and from the Indian Ocean to the Drakensberg Mountains j 
west. Area 16,329 sq.mi. (42,292 sq.km.). Pop. (1960) 1,43 
comprising 1,407,815 Bantu, 17,514 whites, 13,840 Coloured: 
26 Asians. The surface features of the area are the result of: 
orous erosion by rivers rising mainly in the Drakensberg, at 
9,000 ft. (2,700 m.), and flowing in steep beds to the coast. 
much of the area the Karroo sediments are reinforced by 
sheets of hard dolerite, so that the valleys tend to be deep, 
sides steep, and their floors narrow. Cultivable land is theref 
limited to rather small areas in the valley floors, and most 
veld is savanna on rather steep slopes best suited to grazing. 
nual rainfall is between about 30 and 40 in, (700 and 1,000 mm 
its mean annual variability is less than 15%. 

Occupied in the 19th century by tribes of the Nguni stot 
Transkei became a base for frequent raids by tribesmen on 
European-occupied land of the eastern Cape Colony with thep 
pose of obtaining cattle. These provoked retributive raids by 1 
Europeans and various border clashes culminated in the Xh 
Wars of 1835 and 1846-47. British annexation of the tribal te 
tories followed at intervals. The Transkei proper was annexed 
proclamations in 1879, 1883, and 1891; Tembuland, includ 
Emigrant Tembuland, Tembuland proper, and Bomvanaland, 
1885; Griqualand East, with Mount Ayliff, in 1879 and 1886; 
Pondoland in 1884 and 1894. 

The Promotion of Bantu Self-Government Act, 1959, 
abolished the representation of the Bantu by whites in the Sot 
African parliament, also provided for the development of 
governing Bantu national units. In 1963, under the Transkei C 
stitution Act, the Transkei became the first self-governing 
territory (or “Bantustan”), and about 900,000 Xhosa trib 
both in and outside the Transkei voted in the first general elect 
to the territory’s Legislative Assembly. 

The Transkeian parliament is partly elective but has a majot 
of hereditary chiefs. It exercises control over such matte 
agriculture, health, education, welfare, roads, lands, and local g 
ernment. Laws passed by it are subject to the approval 
president of the Republic of South Africa. External affairs, 
fense, and certain aspects of the administration of justice 
the responsibility of the government of the republic. See abs 
SOUTH AFRICA, REPUBLIC OF. (J. H. WN) 

TRANSPLANTS, TISSUE AND ORGAN. T ranspl 
(grafts) in humans and other animals are classified as autol 
plants, homotransplants or heterotransplants, according to whet 
the tissue or organ is obtained from the recipient himself, fi 
another member of the same species,or from a member of ano 
species. 

The fate of a living autotransplant depends on whether its 
tritional requirements are adequately met and thus, with 1 
tissues, on the early re-establishment of a blood supply. 
of skin (either whole thickness or partial thickness) or small pi 
of other tissues may be transplanted freely to suitable sites | 
soon become permeated by new vessels, Autotransplants of! 
and subcutaneous tissue may be left connected by a pedicle 
taining blood vessels, at least until they acquire a new blood: 
ply, and transplants of organs may be made similarly 
vascular anastomosis; i.e., by connecting the artery and 
suitable vessels in the new site. 

Homotransplants, as a rule, evoke a state of immunity in 
recipient and in consequence are destroyed after a few da 
weeks. The immunological nature of the process was sugi 
by the discovery that a second transplant from the same dí 
is destroyed more quickly than the first, and was confirmed 
the subsequent discovery that increased resistance to a transp 
could be transferred to an animal of the same inbred strain aS 
recipient by transplanting cells from the lymph nodes draining 
region in which the transplant was located. The antigens 
cerned are genetically determined and appear to be commo 
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all the nucleated cells of an individual. There is evidence that 
they are lipoproteins. Antibodies can sometimes be demonstrated 
in the recipient’s serum, but the destruction of homotransplants 
appears to be largely mediated by cells (probably lymphocytes; 
see IMMUNITY AND IMMUNIZATION). 

In rare cases, homotransplants may survive for a long time or 
even permanently, notably (1) when the donor and recipient are 
identical twins or are members of a closely inbred strain; (2) 
when the tissue, such as cornea and cartilage, is devoid of blood 
vessels; (3) when the recipient, before or soon after birth, has 
been injected with living cells from the prospective transplant 
donor and has in consequence become specifically tolerant of his 
tissues; (4) when the recipient has been treated’ with whole body 
irradiation, alkylating agents, antimetabolites or corticosteroids; 
and (5) when the transplant is isolated by a porous membrane 
that allows the passage of fluids and nutritive substances but not 
cells, Homotransplants between nonidentical twins normally sur- 
vive only temporarily. In cattle, however, and very occasionally 
in man, nonidentical twins may exchange blood-forming tissue 
during intrauterine life, following which the blood of each con- 
tains red cells of two different blood groups, and homotransplants 
interchanged between them survive permanently, 

Homotransplantation of adult lymphoid tissue or bone marrow 
to an immature recipient may cause runt disease, characterized by 
retardation of growth, diarrhea and sometimes death; a similar 
condition, termed secondary disease, may develop after trans- 
plantation to an irradiated adult. Both conditions appear to be 
due to an immunological reaction by some of the transplanted 
cells against the recipient. 

Heterotransplants usually are rapidly destroyed, They too can 
evoke a state of immunity, and cytotoxic antibodies usually can 
be demonstrated in the recipient’s serum, Tumour heterotrans- 
plants may survive, however, in certain special sites and despite 
the difficulties to be overcome attempts were being made in the 
late 1960s to use kidney heterografts from chimpanzees and 
baboons in patients for whom a human donor was not available, 

In surgery, free (i.e., unattached) autotransplants of skin, bone 
and cartilage are used extensively. Skin transplants are of special 
importance in the treatment of deep burns, They often consist 
of only part of the thickness of the skin, and in this event the 
donor site will heal spontaneously, Free nerve transplants also 
are used, sometimes in the form of multistrand or cable grafts 
made from small sensory nerves that can conveniently be sacri- 
ficed. Attempts have been made to increase the permissible dose 
of radiation in cancer patients by removing bone marrow before 
treatment and replacing it afterward. Autotransplants of stomach 
or bowel are used in reconstruction of the gastrointestinal tract 
after resection for cancer and other disorders, and transplants of 
bowel are used also in reconstruction of the urinary tract. 

_Homotransplants of cornea are used to restore sight in patients 
with corneal opacities and keratoconus (conical cornea). They 
May be of partial or full thickness and will remain clear provided 
blood vessels do not enter them. Homotransplants of skin sur- 
vive for only a few weeks but may be lifesaving in patients with 
extensive burns. They are replaced by autotransplants when the 
patient’s general condition is satisfactory. Homotransplants of 
bone are used in orthopedic surgery. They are often dead and 
even if living do not survive permanently, but they provide a 
Scaffolding that facilitates repair by the recipient’s own tissue. 

Omotransplants of arteries are used in vascular surgery, and 
ey too act as scaffolding for regenerating recipient tissue, but 

e tendency is to use substitutes of woven synthetic materials. 

Tansplantation of a whole kidney may be lifesaving in patients 
With failing kidneys when an identical twin is available as the 

onor. Transplants from other donors are often rejected but 

sometimes survive for months or even years when the recipient 
fre been treated by irradiation or appropriate drugs. Transplants 
tan cadavers of organs other than the kidney, including lung, 

er and heart, have been attempted, but they were still in the 
feeetimental Stage in the 1960s, and the same was true of homo- 

Nsplantation of blood-forming tissue, which has been tried in 


conjunction with X-ray therapy in leukemia, 
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For storage, transplants of blood vessels and bone, which need 
not remain alive, are frozen, freeze-dried or kept in antiseptics. 
Skin transplants survive for a few weeks at 4° C. and for months 
after being soaked in glycerol and frozen to —79° C., but the 
problem of prolonged storage of whole organs by freezing or by 
continuous perfusion remains unsolved. 

See also PLastic SURGERY; and references under “Transplants, 
Tissue and Organ” in the Index. 

Brstrocraruy.—M. F. A. Woodruff, The Transplantation of Tissues 
and Organs (1960) ; Ciba Foundation Symposium on Transplantation, 
1961, Symposium on Transplantation (1963) ; E. W. Peet and T. J. S. 
Patterson, The Essentials of Plastic Surgery (1963); medicine articles 
in Britannica Book of the Year. (M. F. A. W.) 

TRANSPORTATION is a service or facility by which per- 
sons, goods, and property are conveyed from one location to an- 
other. Moreover, it is an organized industry created to satisfy 
the basic needs of society. Modern peoples, with their sophisti- 
cated and complex political and economic systems, require means 
of transportation (by road, water, rail, air, or pipeline) that are 
regular, certain, and efficient, for these create wealth, enhance 
living standards, and contribute materially to the general welfare. 

This article will deal with specific developments in the history 
of transportation, and with the evolution of transportation facil- 
ities, showing economic, political, and social consequences. For 
separate articles dealing with land transportation, see AUTOMO- 
BILE; ELECTRIC Traction; Motor TRANSPORTATION; RAILWAY; 
Roaps AND HicHways; SuBway (UNDERGROUND RarLway). The 
following articles cover water transport: SHIP; SHIPPING; BARGES 
AND CANAL CRAFT; River; WATER TRANSPORT, INLAND; PANAMA 
CANAL; SUEZ CANAL; SAINT LAWRENCE SEAWAY. For air trans- 
portation, see AERONAUTICS and AVIATION, CIVIL. 


HISTORICAL DEVELOPMENTS 


Use of Animals.—Earliest man, confronted by an environment 
that was brutally hostile, was forced to move from place to place 
in the never-ending search for food. Quite logically, he took with 
him only those parcels of his personal property that he (and most 
of all, his woman) could carry. He learned that many animals 
could be domesticated and used not only for the food, milk, and 
hides they provided but also as beasts of burden and draft. Per: 
haps the oldest draft animal was the ass, despised by many yet 
widely used in northeast Africa, the ancient Near East, and the 
Mediterranean basin. By 3000 »B.c. it was used as a pack animal 
by merchants who plied the caravan routes between Asia and 
Africa. The camel, whether of the Arabian (one-hump) or Bac- 
trian (two-hump) variety, was used to carry burdens of up to at 
least 600 lb.; its great capabilities lay in its extraordinary abilities 
to store water internally and to walk on soft sand. The ox, rein- 
deer, elephant, yak, buffalo, and llama were used in specific loca- 
tions where they were found. Although domesticated early, the 
dog was too small to be an effective beast of burden and was 
commonly used only until something bigger could be found. 
Finally the horse, the aristocrat of the Central Asian plateau, 
was probably ridden long before it became a beast of burden or 
draft. 

Sledges.—Somewhere, some imaginative man realized that both 
man and animal could be made more efficient in transport if the 
load were transferred from the burden bearer to a carrier or drawn 
vehicle. No doubt the earliest form of such a carrier was the 
sledge, the first of the wheelless vehicles, Those of bark or hide 
were useful only for light work, but others made of boughs of 
trees were quite adequate for dragging light loads over grass, marsh, 
or snow. But the true sledge appeared when an inventive individ- 
ual saw the advantage of adding carefully shaped runners to slide 
smoothly over the ground. Too often a vehicle with runners is 
associated with northern countries, especially Scandinavia and 
Alaska, but sledges with runners were used in Egypt and Assyria 
to transport huge stone statues and the cut stone for pyramids 
and obelisks. 

Wheeled Vehicles.—With the introduction of the wheel, a 
revolution in land transport occurred. First in the lower Tigris- 
Euphrates Valley (c. 3500 .c.), then later in Crete (c. 2000 B.c.); 
Egypt and Palestine (c. 1600 B.c.), and China (c. 1300 B.c.), 
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carts and wagons (with wheels, first of solid and later of spoked 
construction) were used as hearses at royal funerals, as engines of 
war (chariots), and as conveyances for bulky foodstuffs. How- 
ever, these clumsy two- and four-wheeled vehicles never were 
popular because good roads were seldom available, beasts of bur- 
den were more manageable on the narrow paths and trails, and 
rivers were within easy access to most centres of population. One 
major exception was the development of the war chariot—an adap- 
tation of the spoked wheel and delicately balanced two-wheeled 
vehicle. This mode of transportation created a revolution in an- 
cient Near Eastern warfare after 1800 B.c. The Indo-European- 
speaking Hittites owed much of their success to these vehicles that 
could make so devastating a charge on an enemy; the chariot was 
later adopted by the Egyptians and Assyrians as a means of com- 
munication in their far-flung empires. 

So long as there were no wheeled vehicles, roads with prepared 
surfaces were not needed, Paths and tracks first made by wild 
animals and later by domesticated cattle and sheep were always 
available and put to use. But prepared roads were identified by 
the Assyrians and Persians as an essential part of their imperial 
policies. Before and during the Chou dynasty in China, roads 
were built and administered by a highway commissioner, and laws 
regulated the weights and speeds of vehicles and driving in con- 
gested areas. Even more significant is the fact that roads were 
classified into five grades, depending on their width and the pur- 
pose for which they were used. 

Early Water Transport.—Since so much in ancient times took 
place in river valley settings, it is natural that there were signif- 
icant developments in water transportation. Bundles of papyrus 
rushes made into a simple raft or canoe served well in Egypt, where 
there were few native woods for boats, while dugout canoes and 
wicker baskets covered with hides were used on the Tigris and 
Euphrates rivers. The two key inventions that revolutionized wa- 
ter transportation were the sail and the wooden boat. With these, 
travel became economically more efficient, safer, and farther reach- 
ing. Men conveyed sizable cargoes for longer distances and even 
on the open sea with a reasonable expectation that they would 
reach the most profitable markets. By the 1st millennium B.C. 
the Phoenicians, with their fine cedars of Lebanon for ship planks, 
quickly outdistanced other maritime-minded peoples and captured 
the bulk of the eastern Mediterranean trade. First as technicians 
in building wooden ships, then as mariners, their skills were of the 
highest order. Historically, the Phoenicians have been given a 
special place in the march toward civilization. As sailors they 
extended geographical horizons with their penetrations into the 
western Mediterranean, the Atlantic, and the Indian Ocean. They 
also carried with them the culture of the Near East and, as dif- 
fusers, were responsible for introducing the alphabet and paper 
into the Greek world. 

One facet of water transportation that must not be overlooked 
is the Egyptian work in building canals; this was directly related 
to their efforts to exploit the wealth of the Nile. Because the 
First Cataract was a major deterrent to profitable trade, King 
Sesostris (about 1875 B.C.) built a canal of considerable dimen- 
sions (260 ft. long, 35 ft. wide, and 26 ft. deep) through which 
boats could be pulled. Again, because the urge for profits made 
it feasible, the Egyptians opened a deep-ditch canal (100 ft. wide 
and 40 ft. deep) between the delta of the Nile and the Red Sea. 
Later, conquerors of Egypt—the Persians, Alexander the Great, 
and the Romans—used this facility and on occasion deepened it 
for larger ships. However, after the 4th century A.D., the canal 
was neglected and became filled with silt. Numerous short canals 
were also built as part of the valley’s irrigation system. 

Roman Roads.—The most dramatic attempt in the classical 
world to build and operate a transportation system was undertaken 
by the Romans, the best engineers to that time. The evolution of 
their Mediterranean-wide empire and their attention to roads was 
part of the same process. As regions were conquered, first in 
Italia, then Gallia Cisalpina, and finally in all directions beyond 
the Alps, the Romans built roads as devices to speed communica- 
tions, to make military travel more practicable, and to unify the 
peoples who fell under their sway. Their first and probably most 
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often remembered road was the Via Appia (312 B.c.), which re 
southward for 162 mi. along the western edges of the peni 
from Rome to Capua and later extended to Brindisi. Other 
equally famous, followed in quick order; among them were 
Via Flaminia, the Via Aurelia, and the Via Aemilia. On t 
the products of fertile Campania and the Po Valley poured 
the capital; in return, goods imported from overseas and 

manufactured in Rome were shipped out. As the Romans tu 
their eyes beyond the peninsula, toward Dalmatia, Asia 
Spain, Gaul, and Britain, they continued to build roads, and 
Hadrian’s time one could travel from Britain to the Euphrate 
good roads. With travelers moving at speeds of five and six 
per hour, relay stations every 10 or 12 mi. and overnight h 
every 30 or 40 mi. became thriving centres for personal se: 

and a postal system operating on predetermined schedules be 
commonplace. Roads were carefully built of layers of sand, 
and blocks in cement mortar, concrete with crushed stone 
mortar, and topped by gravel concrete. These roads were 
straight as the terrain allowed, properly cambered to allow” 
runoff, and tolerably smooth; so long as they were adequai 
maintained, either by the army (whose engineers built many 
them) or private contractors and individuals, they remained a 
the great achievements of the Roman state. + 

Timber bridges (some with stone superstructures) were ci 
structed by the Roman army during campaigns and forced march 
while other bridges of brick-faced concrete or large stone blocks 
were built by contractors; these latter are easily identified 
their arch and vault construction. Like some of the roads, a f 
of these bridges still stand, the most famous being the aquedi 
bridge Pont du Gard in southern France. 

Unfortunately the Roman road system flourished only as long 
there were forceful reasons for spending time and money on 
With the breakup of central authority after A.D. 200, road | 
bridge building was disrupted. Only after the worst of the b 
barian, Muslim, and Viking depredations had ended was the: 
return to a semblance of order in land transportation. j 

Influence of Commerce and Trade.—Because so much of 
economy in the classical world was organized around commi 
and trade, there were several significant advances in water t 
portation. Galleys having a wooden keel, stem and stern po 
ribs, and outside planking, and fitted with a mast and steeri 
oars were common in early Greek times. Long, narrow, and shal- 
low of draft, these vessels were inexpensive to build and easy 
beach; along with the nearness of water to so much of the A 
world, these factors helped turn the attention of the Greeks 
the sea. The Greeks made maximum use of the mast and 
and they reworked the hull design to minimize friction. 
sheathed ships transported people to colonies in the upper Ai 
and the, Black Sea and across to Magna Graecia; similarly 
products of a specialized agriculture (grape and olive) and sm 
scale industry (especially pottery-ware) were exported. In reti 
wheat and other cereals and key raw materials were carried f 
the colonies to the metropolis. From this trade arose a thri 
middle class, much interested in profits and very active in 
diffusion of culture in the eastern Mediterranean. In tim 
Greeks became interested in the western portions of the 
dolce, and they ventured into the Atlantic, reaching the A 
and Iceland with equal facility. 

The Middle Ages.—During the Middle Ages in Western 
rope, several alterations in transportation took place. Since p 
traveled and goods moved overland, roads and bridges wet 
least maintained and sometimes even built or rebuilt, The remi 
of the old Roman roads, i.e., those not broken up by farme 
need of building stones or encroached upon by landowners, 
used by letter-bearing messengers and by merchants. 

The greatest accomplishments in medieval land transport 
tred on bridge construction. Some, such as those of the Moo 
Spain, were of stone and made use of semicircular arches 
massive piers, much like those of the Romans. Others featur 
individual variations—pointed or elliptical arches of brick or $! 
piers of many sizes and spans, and a multitude of ornamentatl 
A few, located at key crossings of important rivers, were fo 
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Some of the more famous bridges, such as the Pont d’Avignon 
(1178-88), are remembered from their remains or from the songs 
about them. But of all these medieval efforts, the Old London 
Bridge, begun in 1176, is best known. With a drawbridge at one 
end and 19 arches varying in span from 10 to 32 ft., its wide piers 
occupied at least half of the channel. It was topped with a most 
unusual superstructure of houses, shops, and towers, and it stood 
as a serviceable part of London's transportation system until 1831. 

However, there were major impediments to land transport. 
Even though taxes were levied to repair roads and bridges, these 
same taxes, along with innumerable tolls, fees, and dues levied 
by landowners and political entities, acted as a deterrent. There 
was also the oft-present problem of robbers and bandits. Hence, 
the rivers and oceans were preferred, but these, too, were some- 
times subject to the same interferences. By the 12th and 13th 
centuries, mariners used astronomical tables, a primitive compass, 
the astrolabe (g.v.) for determining latitude, and accurate maps 
based on observation. With these aids to navigation, new sources 
of raw materials were tapped and larger markets exploited. In 
the 13th century the rudder replaced steering oars on sailing ves- 
sels, thus enabling better control and the ability to sail into the 
wind, These advances made the galley obsolete, and Europeans 
built sailing ships with a single mast, square sail, and stern-post 
rudder; later, three-masted ships were built. These ships needed 
deep and well-protected harbours; hence shipping became cen- 
tralized around such places as Venice, Genoa, Marseilles, Barce- 
lona, Bruges, Damme, and Sluys., 

Finally, some effort was made at building canals. Charlemagne 
unsuccessfully tried to link the Danube with the Rhine, but in 
the 12th and 13th centuries canals were dug in Lombardy, from 
Milan to the Ticino River (about 31 mi.) in Italy, and in the Low 
Countries, But these were not true canals since they were not 
equipped with locks, an invention of the 14th century. 

From 1500 to 1900.—As national states evolved from feudal 
States, both political and economic considerations demanded better 
means of transportation, If nationalism requires a spirit that 
motivates a grouping of people with similar cultures and historical 
background to think as one, then a means must be found to create 
such an atmosphere and consolidate it. Good roads, canals, and 
tailways were part of the solution worked out between 1500 and 
1900. Similarly, if the absolute monarch hoped to perpetuate 
his rule he had to find ways to pay his soldiers and administrators; 
the rising middle class, with its dynamic attitude that every profit 
could be enlarged, offered the best source of revenues. But in 
return it demanded, and received from the monarch, public works 
Projects that were vital to its business and industrial endeavours. 

Roads.—During this four-century period, there were several 
Major efforts in the development of roads, In France, some of 
the earliest steps were taken during the reigns of Louis XI (1461- 
83) and Henry IV (1589-1610) to establish an efficient postal 
System; as such, roads had to be repaired, improved, and built, 
and this became part of the royal prerogative. Subsequently, the 
Breat ministers of state—Sully, Richelieu, Mazarin, and Colbert— 
Were interested in the road system, and in 1747 a school for me- 
chanical and civil engineers was opened. In England, under the 
Turnpike Act of 1662, the users of roads were charged tolls for 
upkeep and repair, and thereby the foundation was laid for a prac- 
tice that became an essential part of internal improvements. Un- 
der the same act companies of wealthy men were formed to im- 
Prove the highways and collect tolls; these “turnpike trusts” 

came commonplace in the history of transportation. 

hile the European economy remained predominantly agrarian, 
pce Toads were useful but hardly adequate. However, as cities 
o aad industrialization took hold, new or improved means had 
Tithe pad to transport goods to factories and then to consumers. 

He ast half of the 18th and first half of the 19th century, Pierre 

aN J érôme Trésaguet in France and Thomas ‘Telford and John 
build; m in Great Britain improved on prevailing techniques by 
lished 8 a thinner roadbed and by carefully following an estab- 

Procedure to guarantee permanence, Both Telford and Mc- 
inp ee up a firm roadbed, first by putting fairly large rocks 
© prepared surface, then covering these with smaller stones, 
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and finally binding the mass with gravel or slag. Both men, in 
stressing the need for proper drainage (McAdam perhaps more so), 
provided roads with a centre crown and side ditches. These tech- 
niques were successful until the coming of the automobile. 

In the U.S., road-building techniques followed much the same 
course. Since inland penetration beyond the limits of navigation 
of the rivers emptying into the Atlantic required roads, there were 
dirt roads built by local communities, turnpikes (such as the Lan- 
caster Turnpike completed in 1794) and plank roads constructed 
by groups of investors, and post roads built by the federal gov- 
ernment. The War of 1812 revealed the strategic importance of 
roads to the nation’s military effort, and there was a concerted 
move toward large federal outlays for this purpose. The one great 
achievement was the Cumberland (or National) Road, which ran 
from Cumberland, Md., on the Potomac River, to Wheeling, Va. 
(now West Virginia), on the Ohio River. This was a heroic at- 
tempt to join the Atlantic seaboard with the Mississippi Valley, 
and for the first time in America the power of eminent domain 
was used to acquire the necessary right-of-way. This road’s 
effect on the American economy was immediately felt; transporta- 
tion time and costs between Baltimore, Md., and the Ohio Valley 
were halved, and western flour, whisky, hemp, and wool soon found 
their way to eastern markets, where they were promptly sold. 
Consequently both New York City and Philadelphia took steps to 
promote canals and railways into the interior, for they would not 
stand by idly while Baltimore captured the. wealth of the West. 

Bridges.—As a necessary complement to advances in road and 
turnpike construction, several significant improvements in bridges 
were made, The major problem was to find new designs and 
materials to make possible longer and stronger structures. Jean 
Perronet (1708-94) in France designed beautiful stone bridges 
with slender piers and arches with spans up to 100 ft. A host of 
American bridge builders in the early 19th century worked with 
wood and devised a variety of truss designs, some of them in 
combination with an arch. In an effort to build longer bridges, 
the older materials were partly displaced by cast iron, wrought 
iron, steel, and reinforced concrete, But the great advance was 
the suspension bridge, without intermediate piers. Thomas Telford 
at the Menai Straits in England and John A. Roebling at Niagara 
Falls and Brooklyn in New York built structures that were works 
of art and engineering genius. 

Canals.—The second major area of improvement in transporta- 
tion between 1500 and 1900 was in canals, Initially, Italian, 
Flemish, Dutch, and French engineers strove to outdo one another 
for both patriotic and economic reasons, but it was the French who 
made the most progress, Under the patronage of the crown, engi- 
neers built hundreds of miles of inland waterways. Doubtless the 
most famous project was Pierre Paul de Riquet’s Canal du Midi, 
which was constructed (about 1661-81) to join the Bay of Biscay 
with the Mediterranean; featuring 109 locks in 149 mi., a tunnel 
500 ft. long, and a massive reservoir to supply ample water, this 
waterway made it possible for ships of up to 100 tons to avoid 
the long and perilous journey around the Spanish peninsula. 

However, canal transportation is best identified with the late 
18th and early 19th centuries in England. With James Brindley 
and Francis Egerton, the duke of Bridgwater, setting the standard, 
the rapidly developing inland centres of textiles manufacture were 
connected by canals with the collieries and the seaports. Since 
cost of transport was more important than speed, these canals 
carried heavy and bulky goods that did not readily move on the 
roads. The extension of the Duke of Bridgwater’s Canal from 
Manchester to Liverpool in 1776 resulted in an immediate 50% 
reduction in freight charges and in far more efficient and regular 
shipment. One horse traveling on the road between these two 
cities could carry one sack of wheat; the same horse, traveling 
alongside the relatively level canal, drew a barge loaded with 40 
tons of wheat, coal, or cotton. Meanwhile, new industries were 
established and old ones expanded. In the United States, similar 
experiences were had with the Middlesex Canal in Massachusetts, 
the Morris in New Jersey, and the Union in Pennsylvania. How- 
ever, the most famous American canal efforts were those in which 
the Atlantic Ocean and Great Lakes or Mississippi Valley were 
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joined. The purpose was to further open the West as a place 
of settlement, a market for eastern goods, and a source of much 
needed raw materials; equally significant were the political con- 
sequences in which unity and consolidation were promoted. 
Doubtless the Erie Canal was the most determined effort in this 
respect. Ship canals were also built in the 19th and 20th cen- 
turies. Some, such as the Suez, Kiel, Corinth, and Panama, re- 
duced the time involved in world commerce, while others, such 
as the Manchester and St. Lawrence, opened inland areas to less 
expensive water transport. 

Railways —The most radical change in 19th-century transporta- 
tion was the application of steam to iron railways. The idea of 
hauling loads, especially coal, in a horse-drawn wagon over a track 
of wooden rails dates back to the 16th century, but the Indus- 
trial Revolution called for a new source of power, a better road- 
bed and track, and an organized scheme of operations. All this 
was done, first in England on the Stockton and Darlington Rail- 
way (opened in 1825) and the Liverpool and Manchester (1830), 
and later on the Continent and in the United States. Though 
many expected the railway to supplant roads, canals, and navigable 
rivers, transport on all these was quite profitable in the 20th cen- 
tury. But railways satisfied the requirements of a transportation 
system better than anything previously tried. With a steam loco- 
motive and a straight, level roadbed supporting stone and wooden 
ties on which iron rails were placed, speeds up to 30 mph were 
achieved as early as the 1830s. Operating on predetermined time 
schedules, railways hauled both freight and passengers with cer- 
tainty and comfort. Perhaps most important, railway fees were 
often lower than those assessed by canal proprietors. The rail- 
way mania, a historical fact in England in the 1830s and 1840s and 
in the United States in the 1840s and 1850s, demonstrated the 
dynamic energies created by this system. 

More than any transportation scheme devised, the railway cap- 
tured the imagination of the public. Legislatures, particularly 
those on the Continent and in the U.S., were caught up in this 
enthusiasm and readily passed enabling acts for loans, grants of 
land for income, and liberal powers to take land for the right-of- 
way, But the acquisitive capitalist saw in the railroad a magnifi- 
cent investment opportunity; main lines had to be built and 
branches connected into them, mergers and amalgamations ar- 
ranged to avoid too much competition, a national network devised 
to radiate from the capital (as that designed by Michel Chevalier 
for Paris), and means found to overcome the commercial pro- 
vincialism created by other transportation systems (such as the 
trade and tariff protection policies advocated by Friedrich List 
for Germany). For almost a century the railway had its own way, 
but after the 1930s its income from passenger service was drasti- 
cally cut by competition with the automobile and airplane, and its 
revenue from freight was endangered by the truck. Yet, with 
many improvements in safety devices and operating techniques 
(the diesel-electric locomotive being the most important), it re- 
mained the backbone of the world’s land transport system. 

Ocean Shipping —Oceangoing commerce moved forward on sev- 
eral fronts in the 19th century. Because newly industrialized na- 
tions had to find substantial supplies of raw materials overseas 
to satisfy the insatiable appetite of the machine, fleets of ships 
having large capacities and fast speeds were required. The appli- 
cation’ of steam, first achieved in the transatlantic voyage of the 
“Savannah” in 1819 but not economically practicable until the 
latter part of the century, doomed the sailing vessel. When 
means were found to reduce the amount of fuel needed on long 
journeys through the use of expansion engines, a major objec- 
tion to steam was overcome; much of the bunker space formerly 
required for coal was converted into cargo holds. With iron and 
steel construction replacing wood and oil replacing coal, the new 
ships could provide suitable space for passengers and cargo, both 
of which were profitable. Almost every nation promoted ship- 
building by offering lucrative mail contracts, loans on easy credit, 
or outright subsidies up to a large percentage of the construction 
costs. By the 1900s the luxury liner took its place among the 
world’s fleets and offered every conveniente for the traveler. 

The 20th Century.—Twentieth-century transportation repre- 
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sented a culmination of the advances made previously, along with 
many significant innovations. The emphasis continued to be on 
speed, more efficient operation, improvements in design and prac. 
tice, and greater profits. In land transport, the automobile be. 
came to the 20th century what the railroad had been to the 19th— 
the heart of the system and the most attractive to the public 
The key invention contributory to the automobile, the four-cycle 
gasoline-fueled internal-combustion engine, devised first in France 
by Alphonse Beau de Rochas (1862) and later in Germany by 
Nikolaus Otto (1876), was improved upon by Gottlieb Daimler 
and Carl Benz. This invention was recognized as a prime mover, 
and “‘horseless carriages” were built in Germany by Daimler and 
Benz; by Armand Peugeot, René Panhard, and E. C. Levassor in 
France; and by Henry Ford and the Duryea brothers (Charles 
and Frank) in the United States. The concept of popular owner- 
ship was advanced by Ford and his famous “Model T” to the 
point where the family car was a recognized necessity. Not only 
was the automobile a major technological innovation, it was also 
the force behind a complex of industrial and social changes. The 
rubber industry designed better tires for comfort and safety and 
for carrying heavy weights. The electrical industry produced 
the storage battery and electric starter, and the glass, paint, and 
oil industries supplied their products in greater quantity than ever 
before. With increased traffic problems, the automobile forced 
city planners to rethink the design and location of streets. Finally, 
with increased travel over greater distances, the automobile made 
narrow macadam roads totally inadequate and forced the adoption 
of cement concrete highways and turnpikes. 

Concurrent with these changes, other new forms of city trans 
port were introduced—the electric streetcar, subway, and elevated, 
and the bus, powered by the diesel engine. For travel over long | 
distances luxury buses competed with railways and automobiles. 
Finally, because of rapidly growing populations and the concen- 
trations of people in great cities, fleets of trucks using diesel 
engines and hauling the necessities of life became commonplace 
on the highways. 

At virtually every stage in this evolution governments played 
an active role. Funds were provided for road and highway con 
struction, and private companies were chartered and licensed to 
operate railways, street railway systems, and bus and truck com- 
panies. In the interest of public safety, automobiles were lice 
and inspected and their speed regulated, while the weight and 
speed of trucks were closely watched. Government commissions 
were established to set standards of operations and to prosecute 
offenders, and in some countries various transport systems became 
state-owned. d 

Perhaps the most dramatic scheme devised for transportation 
was the airplane. A uniquely 20th-century phenomenon 1n this 
respect, its primary and almost only contribution was speet 
Through a combination of the gasoline internal-combustion engine 
and a better understanding of the principles of aerodynamics, 
numerous innovators (Otto Lilienthal and Ferdinand von Zeppelin 
in Germany, and Octave Chanute, Samuel P. Langley, an the 
Wright brothers in the U.S.) produced a variety of lighter- am 
heavier-than-air craft before 1910, With its worth prove? in 
World War I, the airplane was applied to commercial passenger 
and mail service in the between-wars years, and it gained gener 
acceptance as a means for transporting both men and g00 s ‘ 
World War II. Encouraged by a policy of government aid a 
subsidy and the expenditure of huge sums for military airera n 
the airplane became the principal common carrier for intercity 
passengers in most industrialized countries. Business concerns ih 
creasingly operated aircraft for the use of their personnel, d 
small planes for private and pleasure uses were widely marketet 
As new forms of power, e.g., the gas turbine, were introduci 
they were applied to commercial aircraft, thereby further incre? 
ing speed and reducing flying time between distant points.. ni 

Far less dramatic than any of the forms of transportation hel 
tofore mentioned, but extremely important in the 20th cent H 
was the pipeline. Used for conveying crude oil, gasoline, a 
oil, and natural gas, pipelines made these products readily 4 
able in many large population centres. 
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THE ECONOMIC IMPACT OF TRANSPORTATION 

Transportation plays a significant role in virtually every facet 
of the production, distribution, and consumption of goods. Many 
important raw materials are found in abundant supplies far dis- 
tant from production plants, For example, high-grade iron ore is 
mined in the Mesabi Range near Lake Superior, in Labrador, and 
in Venezuela. This ore is carried by oceangoing vessels, lake ore 
boats, railroads, and trucks to U.S. steel manufacturing centres. 
There the ore is smelted in blast furnaces for conversion into pig 
iron, which goes to steelmaking open hearth and electric furnaces 
and is shaped into billets, blooms, and rounds—all semifinished 
products. Often it is necessary to transport these commodities 
by water, rail, and road to rolling mills and fabricating plants, 
where slabs, plates, shapes, structural steel, rail frogs, and switches 
are produced, Again, these partly finished materials are shipped 
to other manufacturing plants, shipyards, and assembling areas, 
where they are combined with semifinished or finished commodi- 
ties to produce consumer goods (automobiles, household appli- 
ances, machinery, ships, and electrical equipment). At every 
stage in this complex production process, the value of the ma- 
terial has been significantly enhanced by transportation. Break- 
downs or interruptions in transportation due to natural or 
material causes affect production schedules and sometimes neces- 
sitate factory shutdowns and layoffs. 

At the same time, the existence of efficient means of transport 
enhances the division of labour in the production process and dis- 
perses the centres of manufacture and fabrication. Prior to the 
Industrial Revolution, producers of goods (such as the blacksmith, 
cabinetmaker, and leather worker) were restricted in their en- 
deavours and profits by inefficient means of transportation. They 
drew necessary raw materials from the near vicinity, converted 
the raw material into a finished product in their own shop, and 
sold the commodity to a nearby market. This forced each pro- 
ducer to be a general craftsman rather than a specialist; it limited 
the things he could make to readily available raw materials; it 
encouraged decentralization of industries into small-scale units. 
While this sometimes resulted in an infinite variety of beautiful, 
individualized products it could hardly be called efficient. 

From the advent of the Industrial Revolution in the Western 
World, the trend was toward centralization and concentration of 
large-scale industries in certain locations. Specialists, producing 
only parts of the finished product, worked in scientifically man- 
aged plants often far removed from one another, with highways, 
railroads, and waterways used to carry these products to centres 
where they were assembled. Hence, while Detroit, Mich., is rec- 
ognized as the world’s automobile capital, its preeminence is due 
In great measure to the U.S. transpgrtation system. Rubber prod- 
ucts from Akron, O., electrical equipment from the East Coast, 
steel from Pittsburgh, Pa., and motors assembled in automated 
Plants ih Buffalo, N.Y., are shipped to Detroit where they be- 
Come the automobiles and trucks so vital to the nation’s daily 
needs. This so characterized the production processes of the mid- 
20th century that many metropolitan areas were identified with 
Just one or only a few products. 

y T products have been manufactured, they must be conveyed 
he olesale distribution points by boat, railway, or truck. Here 
heed are sold and transported to retailers and eventually to con- 
te ers. At each stage, the producer, wholesaler, and retailer seek 

Most efficient means of transport, for their profits depend 
pean on the kinds of markets they can reach. If transportation 
pote are readily available and do not contribute excessively 
bi e cost of the product, the shipper will tend to think in terms 
A cies possible market, even the world market. At the 
to nee the consumer looks to transportation facilities to bring 
dation oth the necessities and the luxuries of life. Similar asso- 
Bode S es be found in’ relation to agricultural or extractive 
made 1 whereby the development of rapid and cheap transportation 

Possible national and even international markets. 


POLITICAL AND MILITARY IMPORTANCE 


ai the contributions of transportation to the national eco- 
C well-being take precedence over other considerations, a 
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people’s political and military success is directly related to the 
facilities for moving people and property from one locale to an- 
other. Also, good transportation, along with efficient communica- 
tions, makes possible unity and cooperation among scattered 
peoples. 

Promoting Political Unity.—In ancient Egypt and Mesopo- 
tamia, the existence of wide, deep, and placid rivers encouraged 
trade between temple cities and the upper and lower valley regions. 
Wooden boats and papyrus reed boats used the Nile’s current for 
carrying downstream exotic goods (such as ivory, ebony, and gold) 
to the wealthy and populous centres of Thebes and Memphis, In 
return, boats took advantage of the prevailing winds off the Med- 
iterranean to convey grain, pottery, and small manufactured wares 
to inland markets. There were political consequences as well. 
Along with the need for a centrally controlled irrigation ‘system, 
this trade and travel contributed to the acceptance of a strong 
state during the Old Kingdom (4th-6th dynasty) and the Middle 
Kingdom (11th and 12th dynasties). The great contribution of 
the Egyptians to history was partly an outgrowth of their strong, 
centralized state; the Nile and the transportation system devel- 
oped on it were directly responsible. In like manner, political 
solidarity became an actuality in both England and the United 
States when the railroad age was completed. The assistance given 
by the American government to the construction of transconti- 
nental railroads in the post-Civil War era helped to bring the 
Rocky Mountains and far western regions into the federal union. 
Certainly the admission of Alaska and Hawaii as states would 
have been unthinkable without fast means of transport and com- 
munication. 

Political unity through transportation can be illustrated by an- 
other example drawn from ancient times. With the urge toward 
empire building that evolved after 1800 B.C., virtually every im- 
perial master recognized the problem posed by governing hetero- 
geneous people occupying far-flung territories. No matter how 
just his laws or how capable his administrators, his vast holdings 
would quickly elude his grasp unless he developed a means to pro- 
mote closer contact between the provinces and his capital, The 
Persians, more than any people until the Romans, devoted much 
time and effort to building roads and bridges in order to promote 
unity, with the Royal Road from Susa in Elam to Sardis in west- 
ern Asia Minor being the most famous. Royal law was more 
uniformly administered; provincial bureaucrats were more easily 
held accountable; and taxes and tribute were more speedily de- 
livered to the king’s treasury. Within the framework of the avail- 
able means of transportation, the Persian Empire represented the 
first determined effort toward a homogeneous grouping of peoples. 

Serving Military Needs.—In every empire, kingdom, or na- 
tion, various kinds of transportation facilities have been encour- 
aged for military purposes. Roman roads were originally built as 
rapid means for getting the legionnaires from their garrison sta- 
tion to points of rebellion or invasion. Later these roads were 
used by merchants and travelers. During the railway mania in 
Great Britain after the 1820s, railways were justified by their 
promoters on grounds of both military and economic need. The 
promoters of the Liverpool and Manchester Railway called Par- 
liament’s attention to the need for improved ways for getting 
troops to Ireland; certainly a railway was speedier than the in- 
land waterways or roads. Similarly a general railway system was 
advocated for England to join the North Sea with the Irish Sea, 
making possible rapid troop movements. No better example of 
the military effectiveness of railways can be cited than the ex- 
perience of the United States in World War II. During this world- 
wide conflict, over 97% of all American troops and 90% of all 
military supplies were transported by rail. Significantly, with 
fewer locomotives, less cars, and one-fourth fewer employees than 
in World War I, the American railways moved nearly double the 
amount of freight and more than twice the number of passengers. 
This concern for national defense motivated the United States 
to build the Big Inch and Little Inch pipelines to carry petroleum 
products from Texas and Oklahoma to the eastern seaboard and 
to join with Canada in building and operating the St. Lawrence 
Seaway. 
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Promoting the General Welfare.—Not only are transporta- 
tion systems vital in providing for the common defense of a peo- 
ple, but they are also useful in promoting the general welfare. 
Since virtually every nation has organized a postal system, the 
mail could not move unless some means of transport were pro- 
vided. Some nations justified subsidies to road and railway con- 
struction on the grounds that these were postal roads and there- 
fore fell within the realm of promoting the general welfare. Other 
nations, besides providing construction grants, subsidized com- 
panies organized to carry the mail or entered into contracts with 
railroads and airlines that usually proved lucrative to the carrier. 


EFFECT ON SOCIAL CONDITIONS 


The Growth of Cities and Suburbia.—Human beings have 
demands, both personal and collective, that can be satisfied only 
by transportation services. First, there is the problem of “getting 
to work.” In an agrarian society (that is, preindustrial), the 
farmer lived at his place of work; his only concern with trans- 
portation occurred when he had a surplus to sell at a nearby mar- 
ket. In like manner, the shopkeeper, as well as the craftsman, 
usually lived at his place of business and hence was not confronted 
with the problem of finding transportation to work. Even in many 
early industrial towns where the number of workers was not 
large, enough houses were built within walking distance of the 
mill or mine so that no one was more than a few minutes’ walk 
from his place of employment. 

However, in certain locations in the 19th century and almost 
everywhere in the 20th century, this was changed. Farmers nu- 
merically decreased, and they looked increasingly to roads and 
railways to bring them seed, tools, and fertilizer and to carry away 
their produce. But more dramatically, the problem of getting to 
work became complicated with the growth of giant industrial, 
commercial, and financial centres. As soon as the numerous ad- 
vantages of the factory system were realized, it became obvious 
that the hundreds and thousands of employees needed could not 
physically live in the buildings in which they worked or even 
within walking distance. The result was the appearance of sub- 
urbs, metropolitan centres, and finally megalopolitan areas, in 
which the demand for private and public transportation was con- 
stantly present and continually more difficult to satisfy. Narrow 
streets adequate for horse-and-buggy transportation had to be 
widened to serve automobiles, electric streetcars, and buses. When 
these surface streets became congested, some great population 
centres such as New York City, London, and Paris sought relief 
in underground tunnels, subways, and elevated railways, with speed 
being a prime consideration, The next stage was to return to the 
surface and build wide parkways, thoroughfares, and multilevel 
bridges in an effort to move automobiles and buses safely at high 
speeds. Yet each improvement had profound social consequences. 
Workers seeking homes some distance away from the noise and 
dirt of mills and factories frequently settled in outlying areas. 
Little transportation hardship resulted because private and public 
conveyances, the latter regularly operating on published schedules, 
were usually within easy reach and not overly expensive. The 
process of outward movement continued, justified in part by the 
demands of a more satisfying and healthy environment, until some 
workers lived as far as 30-50 mi. from their jobs, often devoting 
as many as three hours a day to commuting to and from work. 

This movement to the suburbs placed additional demands on ur- 
ban transportation facilities. In the U.S. almost every family had 
one car (some had two or more). Grocery stores, dairies, and 
bakeries operated fleets of trucks to deliver food and dairy prod- 
ucts directly to homes, and salesmen and repairmen all required 

appropriate vehicles. Centrally located department stores offered 
free delivery of purchases and then tried to serve the outlying 
market by establishing branch stores in shopping centres to which 
suburbanites could travel in their own automobiles. Traffic con- 
gestion that daily characterized the routes into and out of the 
central city region became a new problem in the suburbs in the 
evenings and on Saturdays. The cost in travel time and fuel con- 
n these congestions ran into millions of hours and dollars 


sumption i i i 
Worse was the increasing evidence that exhaust fumes 


annually. 
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from automobile and bus engines were dangerous to good health, 

Between 1950 and 1960 population densities in many urban 
regions decreased by as much as 25%. This was accompanied by 
marked alterations in the patterns of urban travel. Expressways 
connecting the suburbs and the business and shopping areas be- 
came high-density corridors radiating from the centre city. 

At about the same time, changes in freight transportation, made 
possible by expressways and improvements in the trucking indus- 
try, reduced the necessity of locating plant sites near port facilities 
in water-oriented cities or terminals of railroads. New production 
techniques called for spacious, one-story plant layouts. This was 
especially true in industries that utilized the assembly line system 
and automated procedures (e.g., in electronics, chemicals, petro- 
leum products, and automobiles). This moyement of industry 
from centre city to outlying industrial park locations created a new 
phenomenon—out-commuting. Nonetheless, the centre city re- 
mained the focal point of financial (banking, insurance), govern- 
mental, cultural, and many major recreational activities. In every 
sense, people were spreading out and the automobile made it pos- 
sible; in fact, the automobile quickly carried people across. the 
great distances they had deliberately built into their lives. A new 
dimension was added to the problem, that of intercity traffic pat- 
terns superimposed upon the intracity congestion. 

Recognizing that transportation problems did not solve them- 
selves merely with the passage of time, a many-faceted attack 
was proposed and partially undertaken. In the interest of fast, 
safe, and efficient service to meet the needs of a growing and 
changing economy, the railroad was the first logical area for im- 
provement. To minimize duplication of service, cut costs, and 
eliminate unprofitable competition, mergers between privately 
owned companies became commonplace; in the U.S., the merger 
of the Baltimore and Ohio with the Chesapeake and Ohio was 
typical. Diesel motive power, mechanized track-maintenance, 
automation of main-line train movements and classification yard 
procedures, development of: “unit trains” to haul massive quanti- 
ties of coal and grain, and piggyback truck trailers on freight flat- 
cars contributed materially to the desired goals. 

Passenger service was similarly improved, particularly when 
it was recognized that automobiles and buses congested highways 
and city streets, and airplanes were less than adequate in bad 
weather and in periods of national emergency. The Japanese 
provided a successful experience in their Tokaido Line, on which 
the 320 mi. between Tokyo and Osaka were served with electric 
trains averaging 120 mph over a virtually level and curveless track. 

The automobile remained, as Allan Temko exaggerated, “an 
economic waster, a space eater, and a psyche ruiner.” Yet prime 
space in cities was being devoted to freeways, and parking areas. 
Some cities restricted automobiles to designated streets, leaving 
other streets flower-lined shopping malls. Other cities, such a8 
Stockholm, built underground highways and garages. 

New theories of city planning and design were obviously needed, 
not only for supplying adequate transportation facilities, but also 
for providing a community plan for living. In 1963 the British 
Traffic in Towns report proposed separation of local and through- 
traffic and the need for designing areas where people would be 
able to live, work, shop, or simply move about with relative ease. 

Personal Travel.—Another social consequence of new an 
improved transportation facilities centred around personal travel. 
There is a positive correlation between the amount of trav 
undertaken and the distance traveled, on the one hand, and the 
kinds of transportation facilities available, on the other. So long 
as men were limited to walking or to riding on animals or ™ 
simple wheeled vehicles, travel was often restricted to business an! 
professional purposes, and this only as a last resort. One of the 
most graphic accounts of the conditions of travel in early 19th- 
century America was given by John Bloomfield Jervis, the eminent 
canal and railroad engineer : 


On an occasion I left New York in the p.m. by steamboat and arrived 
at Newburgh about 9 o'clock in the evening. The fatigue I had in NM 
York gave mea severe headache. At Newburgh I was to take a staen a 
a point about 10 miles from Honesdale. I was to be called at 2 A; Z 
I felt very little like taking the stage so early, but went to bed havin 
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given orders to call me in time. When called for the stage I felt very 
poorly. However I got up and entered the stage. It was late in October, 
the night dark and the roads very muddy. The stage was full of passen- 
gers, and we were 9 hours in making 22 miles. By this time my head- 
ache was gone, and we took breakfast. After breakfast we had a long 
hill to rise and myself and one or two others thought to walk up the hill 
that was in our way. It was about a mile to the top. Reaching the 
top of the hill considerably in advance of the stage we walked on and 
when the stage came up, we were at the foot of another still longer hill, 
and so we concluded to go on up that hill, In this we had gained so 
much on the stage that one other passenger besides myself concluded to 
keep on. After traveling about 9 miles in the second stretch the stage 
again overhauled us and we got in, About 6 o’clock iri the evening we 
arrived at the next place for eating. After supper we started off, and 
about 5 o’clock that next a.m. I arrived at the end of my stage route, 
having travelled 66 miles in 32 hours. I then took a one-horse wagon 
and drove ten miles to Honesdale, the end of my journey, arriving in 
good condition for business. (Unpublished Autobiography of John B. 
Jervis, in Jervis Library, Rome, N.Y.) 


The invention of steam and internal-combustion engines and 
their application to land and water conveyances brought about 
major changes in personal travel. During the late 19th and early 
20th centuries, railroads offered the fastest and cheapest service 
to persons seeking a vacation. But with the coming of the auto- 
mobile, bus, luxury steamship, and airliner, few places were too 
far removed or inaccessible for the tourist. Railways and air- 
lines offered special rates for excursions, and the weekend took 
on an entirely new character for many people. The world and its 
heterogeneous peoples were brought closer together, because for 
the first time in history people could more readily learn firsthand 
about one another. Travel for pleasure also engendered numerous 
profitable enterprises, e.g., auto rental companies, motels, and 
travel agencies. 

Planning for the Future.—Solving transportation problems 
of the future will depend largely on viewing transport as a whole, 
without favouring one form over another. Also, any successful 
transportation plans and policies will need to be an integral part 
of broad economic and social development plans. 

See also references under “Transportation” in the Index. 

Bisri0crapny.—E, Diesel, G, Goldbeck, and F. Schildberger, From 
Engines to Autos (1960) ; H. Ellis, British Railway History, 1830-1876 
(1954) ; J. K. Finch, The Story of Engineering (1960); R. J. Forbes, 
Man the Maker (1958) ; C. Goodrich, Government Promotion of Amer- 
ican Canals and Railroads, 1800-1890 (1960); C. Hadfield, British 
Canals (1950) ; F. H. Mossman and N. Morton, Principles of Transpor- 
tation (1957); D. F. Pegrum; Transportation, Economics and Public 
Policy (1963) ; D. B. Steinman and S.R. Watson, Bridges and Their 
Builders, rev. ed. (1957). (R. E. Ca.) 

TRANSUBSTANTIATION (TRANSSUBSTANTIATION), the 
term adopted by the Roman Catholic Church to express its teach- 
ing on the change of bread and wine into the body and blood of 
Christ in the Mass. Its signification was authoritatively deter- 
mined by the Council of Trent: 

If any one shall say that in the Holy Sacrament of the Eucharist there 
mpasins together with the Body and Blood of Our Lord Jesus Christ 
the substance of the bread and wine, and shall deny the wonderful 
and singular change of the whole substance of the bread into [his] 

ody and of the wine into [his] Blood, the appearances alone of the 
Ate and wine remaining: which change the Catholic Church very 
iy ingly calls transubstantiation—let him be anathema (session 13, 

non 2), 

The word “transubstantiation” is first found in the 12th century, 

ut in the eucharistic controversies of the 9th-11th centuries the 
hove was expressed in equivalent terms, as, for example, by 
that cr Radbertus (g.v.; see also RATRAMNUS), who wrote 
am e substance of the bread and wine is changed interiorly 
at he Flesh and Blood of Christ,” and that after the consecration 

at is present is “nothing else but Christ the Bread of heaven.” 
eats “substantially changed” appear in the formula which 
As neag of Tours signed in 1079 (see BERENGAR of Tours). The 
: nresprded use of the word transubstantiation seems to be in 
ra w sees (before 1153) of Roland Bandinelli, later Alexan- 
anda t occurs. officially in a decretal of Innocent III (1202) 

cal adopted by the fourth Lateran Council (1215). 

t aug teaching of Trent “substance” means what it had meant 
ides ‘Out the terminological development since the 9th century: 
nates the deeper, purely intelligible reality of a thing, as op- 
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posed to the “appearances” or empirically observable aspects of 
the thing. The doctrine thus does not depend on the Aristotelian 
substance-accident theory, used by the medieval theologians as 
a tool for a theological explanation of transubstantiation. The 
authoritative declaration of Trent simply reasserts the traditional 
Catholic doctrine against Luther and the other Reformers. The 
Orthodox Eastern Churches profess the same belief as the Catho- 
lics concerning the Eucharist (affirming it at the Synod of Jeru- 
salem, 1672), while generally refusing to try to formulate it in 
precise terms. See also EUCHARIST. 

For a fuller explanation of Catholic dogma and theology concerning 
transubstantiation, see the Catholic Encyclopedia, vol. v, pp. 579-580 
(1909); and the encyclopaedia Catholicisme, vol. iv, col. 649-652 
(1956). (M. J. O'C.) 

TRANSURANIUM ELEMENTS are those chemical ele- 
ments that lie beyond uranium in the periodic table (see PERI- 
opic Law); hence the term includes all the elements with atomic 
numbers higher than 92, the atomic number of uranium. All 
transuranium elements are radioactive. They do not occur in 
appreciable amounts in nature, and were discovered and investi- 
gated as a result of their syntheses by transmutation reactions, 
starting with uranium (q.v.) as the primary material. The first 
11 transuranium elements, those with the atomic numbers 93 to 
103, are members of a group of chemically similar elements, the 
actinide series (occasionally also referred to as the actinons), a 
group that chemically resembles the rare-earth, or lanthanide, 
group of elements (see Rare Eartus). More than a hundred 
isotopes of the transuranium elements are known. 

The key to the discovery of these “synthetic” elements was 
their position in the periodic table. Before the discovery of the 
transuranium elements, the relationship of the heaviest naturally 
occurring elements—actinium, thorium, protactinium, and ura- 
nium—to the periodic table was not clearly understood. Today 
it is known that the first 11 transuranium elements fit in as a 
separate row at the bottom of the table, along with thorium, 
protactinium, and uranium. 

Discovery of the Actinide Elements.—In the history of the 
transuranium elements, the growth of atomic science is seen as 
the product of an intellectual chain reaction of experiment, hy- 
pothesis, and further experiment. In this process, it has been 
found more difficult to separate so-called practical science from 
pure science than to split the atom. 

Ever since 1869, when D. I. Mendeléyev formulated the peri- 
odic table that showed uranium as the heaviest of the elements 
then known, the properties of uranium have been a challenge to 
chemists and physicists. In Italy in 1934, Enrico Fermi and 
Emilio Segré and their co-workers, bombarding uranium with slow 
neutrons, obtained radioactive products that appeared to be trans- 
uranium elements. However, Otto Hahn and F. S. Strassmann 
and their co-workers in Germany, repeating the Fermi experi- 
ments, found that the elements so produced were lighter than 
uranium. Late in 1938 they discovered that one of the products 
of their experimental bombardment was the medium-weight ele- 
ment barium. The implication of this was soon realized: the 
uranium atom had been split into two almost equal parts (see 
Atomic ENnEercy: Uranium Fission). 

The first real transuranium element, neptunium (q.v.), with 
atomic number 93, was discovered by E. M. McMillan and P. 
H. Abelson at the University of California at Berkeley in 1940. 
The next transuranium element, plutonium (q.v.), with atomic 
number 94, was discovered at Berkeley later that same year by 
G. T. Seaborg, McMillan, J. W. Kennedy, and A. C. Wahl. These 
two elements were found to have chemical properties similar to 
those of uranium. 

The task of producing and identifying neptunium had been 
hampered by the fact that an erroneous place had been calculated 
for it on the periodic table, leading the investigators to look for 
properties similar to those of rhenium rather than uranium. A 
similar obstacle was encountered at the University of Chicago 
in 1944 when Seaborg, R. A. James, L. O. Morgan, and A. Ghiorso 
began the quest for the elements with atomic numbers 95 and 96. 
According to the periodic table then in use, these elements were 
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TABLE I.—Electronic Configurations (Beyond Radon) for Gaseous Atoms 
of Transuranium nts 


Atomic no. Element anie 

93. . Neptunium Sft6d7s? 
94. Platonian, Si87s* 
95. . Americium Sf77s? 
96. Curium 5f6d7s? 
OF) 4 cys A fixe Berkelium (Sf86d7s? or Sf*7s*) 
POr ea ees eal Californium (57s?) 
99. Chal. ATE Einsteinium ete 
100 . Fermium ‘Sf127s%) 
101 . Mendelevium (SP37s#) 
102 3 ee Nobelium (£4752) 
103°. Lawrencium £67. 


*Configurations in parentheses have not been determined experimentally. 


expected to evince properties similar to those of neptunium and 
plutonium; but experiments conducted along these lines led to a 
dead end. 

Seaborg concluded that the elements heavier than actinium 
belonged in a separate group, the actinides, corresponding to the 
rare-earth, or lanthanide, elements. Experiments were planned 
to test this hypothesis, and they proved it correct; elements 95 
and 96 were isolated, identified, and named americium and curium 
(qq.v.).. The actinide hypothesis was the key to the chemical 
identification and discovery of the next six transuranium (i.e., 
actinide) elements, those with atomic numbers 97 to 102 (see 
BERKELIUM; CALIFORNIUM; EINSTEINIUM; FERMIUM; MEN- 
DELEVIUM; NoseLIUM). The elements beyond fermium (atomic 
number 100), .¢., mendelevium, nobelium, and lawrencium (g.v.), 
were first synthesized and identified on a one-atom-at-a-time basis. 

Properties of the Actinides.—The resemblance between the 
lanthanide and actinide elements suggests that their electronic 
structure must also be similar. An inner electronic shell, consist- 
ing of 14 Sf electrons in the case of the actinide elements and 
14 4f electrons in the case of the lanthanide elements, is filled 
in progressing across the series (see PERIODIC Law; NUCLEUS). 
The evidence for this lies in the chemical properties, absorption 
and fluorescence spectra in aqueous solution and crystals and in 
the crystallographic-structure, magnetic susceptibility, atomic 
beam, and spectroscopic data. 

Chemically the actinides (atomic numbers 93 to 103) of the 
transuranium elements are very similar, although the observed 
differences are those anticipated from their unique position in the 
periodic system as part of a second rare-earth series. All have 
trivalent ions, which form inorganic complex ions and organic 
chelates, Also in common are acid-insoluble trifluorides and 
oxalates, soluble sulfates, nitrates, chlorides, and perchlorates. 
Neptunium, plutonium, and americium have higher oxidation 
states in aqueous solution—in this they resemble uranium—but 
the relative stability of these higher states compared to that of 
the common trivalent ion becomes progressively less as one pro- 
ceeds to the higher atomic numbers. This is a direct consequence, 
indeed an identifying feature, of the actinide role as a second rare- 
earth type of transition series. 


MASS NUMBER 


246 248 250 252 


ATOMIC NUMBER 


240 242 


HIERARCHY OF TRANSURANIUM ELEMENTS AND ISOTOPES 


TRANSURANIUM ELEMENTS 


One of the most important methods for study and elucidation 
of the chemical behaviour of the actinide elements has been ion. 
exchange (q.v.) chromatography (q.v.). Adsorption on and ely. 
tion from ion-exchange columns has been used for the identifica. 
tion and separation of the actinide elements. The behaviour of 
each actinide in this respect is very similar to that of its analogous 
rare-earth element. This has made possible the detection of as 
few as one or two atoms—the number produced in some of the 
transmutation experiments, such as the discovery experiments, 

Plutonium early assumed the position of dominant importance 
among the trdnsuranium elements because of its successful use 
as an explosive ingredient in nuclear weapons and the excellent 
prospects it offered as the base fuel for nuclear reactors to pro- 
duce electricity. The importance of fissionable Pu2*® as a nuclear 
fuel arises from the fact that it can be readily produced from the 
abundant but nonfissionable U2*8, thereby unlocking the enormous 
stores of nuclear energy contained in uranium. In the late 1960s 
plutonium was the only member of this group of synthetic ele- 
ments for which methods had been developed for production in 
very large, i.e., ton, amounts. 

From a purely scientific point of view, however, the other trans- 
uranium elements are of nearly as great interest as plutonium, 
In addition, some of the isotopes have found unexpected practical 
applications, and plans have therefore been made to produce them 
in large quantities, Pu?38, Cm*4?, and Cm**4, for example, can be 
used as compact sources of electricity through the conversion of 
their heat of radioactive decay by thermoelectric or thermionic 
devices, Such power units are very compact and lightweight, and 
hence can serve admirably as long-lived power sources in space 
and in special terrestrial circumstances. Due to its high rate of 
neutron emission from its decay by spontaneous fission, Cf? has 
potential widespread applications as a point neutron source in in- 
dustry and the medical field. Pu?#8 is a by-product in the produc- 
tion of fissionable Pu®3® (see PLutontum); Cm?42, Cm?4, and 
Cf252 are produced as the result of intensive irradiation of lighter 
isotopes with neutrons (see below). 

Production of the Actinides.—The heavier actinide isotopes 
and elements can be prepared by intensive irradiation of lighter 
isotopes with slow neutrons starting with Pu?3% as the base ma- 
terial. As the isotope plutonium-239 is irradiated, the neutrons 
are captured one after the other and the mass number builds up. 
Then, as the number of neutrons becomes large enough, there is 
the emission of a negative beta particle (electron), converting 4 
neutron in the nucleus to a proton and thus transforming the 
isotope into the element one higher on the atomic number scale, 
That element, in turn, can capture more neutrons, and a product 
again decays by the emission of electrons until we reach the iso- 
topes high up on the atomic number and mass number scales. 
The heights that can be reached ultimately by this method are 
apparently quite limited, because the chain of buildup includes 
nuclei which decay so quickly (chiefly by undergoing spontaneous 
fission) that it is very difficult to accumulate them in the quantity 
required to make the successive capture of neutrons possible; #4 
their quick disappearance effet- 
tively blocks the buildup of still 
heavier nuclei. : 

A fascinating and quite differ- 
ent method of producing trans 
uranium isotopes, and perhaps 
even new transuranium elements, 
uses the fast neutrons from nl 
clear explosions to transmute oe 
get materials to heavier aM 
heavier isotopes by means k 
neutron capture reactions. i 
brief (of the order of a million i 
of a second) but very intenst 
sourcé of neutrons makes it i 
sible to capture successively 
very large number of neutro i 
all in one element, such as ura 
nium, or in other heavy isotope 


254 258 


260 


TRANSVAAL 


the higher elements are then reached through a series of beta- 
particle decays. This type of reaction to synthesize heavy ele- 
ments occurs in some of the stars. Einsteinium and fermium were 
discovered as a result of their production by this method of ther- 
monuclear explosions. The extensive U.S. program in this field in 
the 1960s utilized underground nuclear explosions. 

The heaviest isotope obtained by either of these methods of pro- 
duction by the late 1960s was Fm?57, 

Bombardments with charged particles have played an important 
role in the synthesis and identification of actinide elements and 
isotopes. Heavy-ion projectiles were used in the discovery of the 
last two actinides, nobelium and lawrencium. 

Transactinide Elements.—The transuranium elements with 
atomic numbers greater than 103, beyond the actinide series, are 
known as the transactinide elements. Some of these heavier ele- 
ments will apparently be produced by the bombardment of heavy 
isotopic targets with heavy-ion projectiles (although the irradi- 
ation of uranium or other heavy isotopes with the instantaneous 
high flux of neutrons produced in nuclear explosions also offers pos- 
sibilities). There has been much speculation concerning the upper 
limit for the existence of such transactinide elements, with consid- 
eration that such a limit might arise from either atomic (orbital 
electronic) or nuclear (radioactivity or spontaneous fission) in- 
stability. It seems clear that the limit will be set by nuclear in- 
stability. 

Speculation also has arisen concerning the chemical properties 
of the undiscovered, higher transuranium elements. The transac- 
tinide elements with atomic numbers 104 to 118 inclusive appar- 
ently should be placed in the periodic table under the row of 
elements beginning with hafnium, number 72, and ending with 
radon, number 86. This arrangement allows prediction of the 
chemical properties of these transactinide elements—and it is sug- 
gested that they will have an element-by-element chemical analogy 
with the elements immediately above them in the periodic table. 
In other words, element 104 should chemically be like hafnium, 
element 105 like tantalum, element 106 like tungsten, and so on 
across the periodic table to element 118, which should be a noble 
gas like radon, Preliminary evidence from the Dubna Laboratory 
in the U.S.S.R., while still inconclusive in the late 1960s, indi- 
cated that element 104, produced by bombardment of plutonium 
with neon ions, does have chemical properties like those of haf- 
nium. Beyond element 118, the elements 119, 120, and 121 may 
fit into the periodic table under the elements francium, radium, 
and actinium (atomic numbers 87, 88, and 89). At about this 
point there may be another inner transition series of elements per- 
haps similar in some respects to the actinide elements. 

The synthesis and observation of transactinide elements de- 


TABLE II.—Predicted Electronic Configurations 
(Beyond Radon) for Gaseous Atoms 
of Some Transactinide Elements 


Element Electronic E Electronic 
configuration na configuration 
tH StMGde7s? 112 Sigdio7s? 
ite Sfu6d?7st 114 S£M6d1075%7 p? 
a Sfuodt7st 118 SfUGd1075*7. 
th SEMGdS7 st 120 £607 527 DBs? 
2 5éMods7s2 126 S£5g66d1°7s?7 p88? 


i ier on finding isotopes of sufficiently long half-lives and nuclear 
ae of sufficiently high yields, and on the availability of 
eae and machines for effecting the necessary transmutation 
late ite and observing the results. It seemed certain in the 
synthe: he that the first few transactinide elements would be 
sible patie and observed in the not too distant future. The pos- 
Shells, Mane of relatively long-lived isotopes with closed nucleon 
enable 1; 8h atomic numbers such as 114 and 126, also may 
© scientists to enter this extremely interesting domain. 


Brstiocrap: f Ns 
El HY. —G. T. Seaborg and J. J. Katz (eds.), “The Actinide 
T Selb «National Nuclear eee do” Div. iv, vol: 14A (1954) ; 
, Reaborg, J. J. Katz, and W. M. Manning (eds), The Transura- 


tinide gt) i J. J. Katz and G. T. Seaborg, The Chemistry of the Ac- 
ements (1957); G. T. Seaborg, The Transuranium Elements 
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(1958) and Man-Made Transuranium Elements (1963) ; M. Haissinsky 
et al., “Transuraniens,” in Nouveau Traité de Chimie Minérale, series 
ed. by Paul Pascal (1962) ; E. K. Hyde, I. Perlman, and G, T. Seaborg, 
“Systematics of Nuclear Structure and Radioactivity” and “Detailed 
Radioactivity Properties,” Nuclear Properties of the Heavy Elements 
(1964). (G. T. Sc.) 

TRANSVAAL, the northernmost of the four provinces of 
the Republic of South Africa. Area 109,621 sq.mi. (283,919 
sq.km.), On the east its boundary lies on the crest line of the 
Lebombo Mountains which separate it from Portuguese East 
Africa and from Zululand (Natal Province); on the north and 
west the boundary follows the course of the Limpopo River, and 
on the south the course of the Vaal River and its headwater, the 
Klip River. The provincial capital is Pretoria. The British pro- 
tectorate of Swaziland is an enclave in the southeast corner of the 
province, 


PHYSICAL FEATURES 


Geology and Surface.—The southeastern part of the province 
is still covered with Karroo beds which have been stripped off 
most of the remainder of the province. Pre-Karroo formations 
now form the surface over the greater part of the area. These 
formations include Primitive granite-gneiss together with meta- 
morphosed sediments arid lavas, forming the Basement complex. 
Precambrian formations include the Dominion Reef and Wit- 
watersrand systems (the latter containing the gold-bearing con- 
glomerates), the Ventersdorp system (of lavas and sediments), the 
Transvaal system (dolomite, quartzites, and shales), the Bushveld 
Igneous complex (mainly norite and red granite) forming the 
floor of the Bushveld basin, the Loskop and Matsap systems, and 
the Waterberg system (mainly sandstone and conglomerate), 

The surface features may be considered in two main divisions: 
the plateau area and the marginal area (see SOUTH AFRICA, RE- 
PUBLIC OF; Physical Geography), divided by the Great Escarp- 
ment. On the plateau the dominant elements are (1) the High 
Veld of the south; (2) the Bushveld Basin of the centre; (3) the 
Limpopo Trough in the north. The southern High Veld contains 
the important Vaal-Limpopo watershed, the highest part of which 
lies on the Witwatersrand (Observatory Ridge, 5,932 ft. [1,808 
m.]). The eastern part of the High Veld is even, Karroo-covered 
surface; the western part is pre-Karroo and more uneven. To the 
north of it lies the Bushveld Basin surrounded by ridges or escarp- 
ments: in the east and west it is rimmed by the quartzite ridges 
of the Transvaal system forming bankeveld (i.e., bench, or cuesta) 
topography, the quartzites dipping toward the basin; in the north 
and southeast it is edged by the Waterberg Plateau and the Loskop 
surface of the High Veld. The northern part of the floor of the 
basin is formed of Karroo beds and is known as the Springbok 
Flats. In the northern part of the province the strongly down- 
faulted Limpopo Valley is bounded on the south by the Soutpans- 
berge (Saltpan Mountains) formed of Waterberg sandstones dip- 
ping toward the Limpopo Trough. Below the Great Escarpment 
the Middle Veld and Low Veld form an erosional basin between 
the plateau edge and the Lebombo Range (1,500-2,600 ft. [460- 
790 m.]) formed by eastward-dipping Karroo lavas. 

Climate.—Temperatures are closely connected with altitude. 
The lowest winter temperatures occur on the eastern part of the 
southern High Veld, where July mean temperatures are about 7° C 
(45° F) and mean minimum temperatures about —7° C (20° F). 
The duration of the frost period is about 150 days. The highest 
temperatures occur in the eastern Low Veld and the Limpopo 
Trough, where mean January temperatures exceed 24° C (75° F) 
and mean warmest-month maxima are about 41° C (105° F). 

The rainfall is predominantly of the summer heat-thunderstorm 
type. The highest precipitation is on the Drakensberg, where in 
places it exceeds 50 in. (1,270 mm.). On the southern High Veld 
it is about 30-35 in. (760-890 mm.), in the Bushveld Basin 20-25 
in. (510-635 mm.), and in the Limpopo Trough about 15 in. (380 
mm.). 

Vegetation.—The vegetal types are grassland, savanna (bush- 
veld), and forest. Grassland covers the southern High Veld and 
extends northward into higher areas to the west of the plateau 
edge. As in the rest of the South African Plateau, the grasses are 
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“sweet” in the west, “sour” in the east, and of mixed types in the 
middle. The savanna is of the mixed type, no one species dominat- 
ing. Thus both evergreen and deciduous trees are found in the 
wetter areas, including such genera as Burkea, Protea, Terminalia, 
Rhus, and Combretum. In the drier parts of the central Bushveld 
Basin and the eastern lowland euphorbias and arborescent aloes are 
general. On the norite and the basalt of the Bushveld Basin the 
thorn veld is “sweet”; on the granite the vegetation tends to be 
sour.’ 

In the eastern Low Veld acacias are the commonest trees in the 
drier areas where they are often associated with the baobab 
(Adansonia digitata). In the moister. Low Veld areas deciduous 
broad-leaved trees such as the marula (Sclerocarya caffra) and 
the South African mahogany (Afzelia quanzensis) are common, 
with Borassus and Hyphaene palms in the river valleys. 

In the hot, dry lowlands dense associations of mopani (Colo- 
phospermum mopane) cover vast tracts. 

The forests of the province are of the montane type, occurring 
generally in the mist belt on the slopes of the Drakensberg. The 
trees are mostly evergreens, with lianas and epiphytes and an 
undergrowth of shrubs and ferns. The forest is seen in its primi- 
tive state in the Woodbush area, a little to the southwest of 
Tzaneen, where cycads are still common. 

Animal Life.—The former animal life of the province is de- 
scribed in the article SOUTH AFRICA, REPUBLIC or. ¿By the fore- 
sight of Pres. Paul Kruger the Kruger National Park in the north- 
eastern corner of the province now preserves almost all the original 
fauna, More than 1,000 mi. (1,600 km.) of road in the park enable 
the visitor to see the animals in their natural habitat. (See further 
NATIONAL Parks AND Nature Reserves: Africa.) The province 
has other smaller nature reserves which save from extinction many 
of the rarer animals. 

Indigenous fish include the yellowfish (Barbus aeneus), the 
Kalwer Kop (Barbus pienaarii), the kurper (Tilapia spp.), and the 
barbel or catfish. In the rivers of the eastern Low Veld the tiger 
fish is plentiful and also the South African eel, which many con- 
sider to be the best table fish of the province. Rainbow trout 
have been introduced into the mountain streams of the eastern 
plateau area. (J. H. Wy.) 


HISTORY 


At the beginning of the 19th century, the land between the 
Limpopo and Vaal rivers was inhabited by African tribes. From 
Rhodesia there had infiltrated offshoots of the Karanga people, 
skilled metalworkers and builders in stone, Sotho-speaking tribes 
entered from Bechuanaland, and included the Barolong (Rolong), 
also skilled metalworkers and farmers. Third came the Ndebele, a 
group of the same stock as the Nguni of Natal. They settled 
in the region where the modern city of Pretoria stands. Apart 
from odd raids by slavers from the east coast, the Transvaal tribes 
had no contact with Europeans until the early 19th century, when 
in 1818 Conrad de Buys, a refugee from Cape justice, led a swarm 
of Coloureds (mixed white and African) and adventurers to plun- 
der along the Marico Valley. Missionaries such as J. Campbell 
followed next, supported by T. Hodson and S. Broadbent. From 
their reports it is clear that if the Transvaal tribes were primitive 
by Western standards, they were peaceable and skilled in many 
crafts. Two events violently dislocated the pattern: one was the 
eruption of the tribes displaced by Shaka (Chaka or Tshaka) in 
Zululand (q.v.); the other was the arrival of the trekkers. 

The refugee tribes from Zululand and Natal crossed the Dra- 
kensberg first into the Orange Free State and then into the Trans- 
vaal. Some of the Hlubi fell upon the Batlokwa (Tlokwa) tribe 
under the queen regent Mantatisi and her son Sikonyela. In their 
turn, Mantatisi and her tribe murdered and plundered (1822) 
across the Vaal, where they dislodged Broadbent’s mission station. 

Hard on their heels came Mzilikazi (Moselekatse), the Kumalo, 
dodging the vengeance of Shaka. He first attacked the Sotho peo- 
ples in the region of the Olifants River, then, with his remnants 
and conscripted victims, founded a new tribe, the Matabele, or Nde- 
bele (the names mean “refugee people”; see NDEBELE), and dev- 
astated the whole area between the Marico and the Drakensberg. 
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He placed his chief kraal near the junction of the Aapies and 
Limpopo rivers. Traders such as R. Schoon and missionaries in- 
cluding Robert Moffat have left reliable accounts of a despot ter- 
rorizing a ruined land. In 1832 a Zulu impi (warrior regiment) 
sent by Dingaan, Shaka’s successor, cut the Matabele to pieces 
and Mzilikazi withdrew from the Aapies Valley, destroyed the 
Hurutshe tribe, and settled in their territory. 40 mi. N of Mosega 
in a paradise of wild game, on the'west side of the Great Marico 
River. There he was visited by Andrew Smith, accompanied by 
Moffat. Having worked havoc in the land across the Vaal, 
Mzilikazi was driven thence by the trekkers and settled across 
the Limpopo. There in Matabeleland he was visited in 1854, 1857, 
and 1859 by Moffat, whom he apparently admired. Moffat had no 
illusion about Mzilikazi, as his journals show, but he pays tribute 
to the way in which Mzilikazi had welded the broken remnants of , 
tribes into a compact, disciplined, and, on the whole, less brutal 
people. 


THE TREKKER STATE 


Trekkers in the Transvaal (1837-52).—In 1835 Boer fron- 
tiersmen had begun to probe beyond the borders of Cape Colony 
with a view to organizing an exodus from British-controlled terri- 
tory (see SOUTH AFRICA, REPUBLIC oF: History). One party, led 
by Louis Trichardt and Janse van Rensburg, reached the Soutpans- 
berg in what is now the northern Transvaal, In June 1836 Rens- 
burg with a party of 49 Europeans moved off along the Pafuri 
River. He and his party were annihilated. In September 1837 
Trichardt set out via the Sabie River for Delagoa Bay, which the 
fever-stricken survivors reached in April 1838. From there they 
journeyed by sea to Port Natal. 

A. H. Potgieter (g.v.) had crossed the Orange in February 1836 
and joined forces with Carel Cilliers and the Liebenbergs. On his 
return from the Soutpansberg he found that S. Erasmus and a 
hunting party had been disastrously attacked, while a section of 
the Liebenbergs had been annihilated on the west bank of the 
Vaal by the Ndebele. At Vegkop in October 1836 he beat off the 
Ndebele but lost most of his cattle and fell back with difficulty to 
Thaba’ Nchu (Black Mountain). Reinforced by the party of Gert 
Maritz, he again advanced, destroyed Mzilikazi’s kraal at Mosega 
and made good his retreat, recovering, all that he had lost at 
Vegkop and more. Throughout 1837 the number of trekkers 
steadily increased. In November Potgieter inflicted the decisive 
defeat on Mzilikazi at the Marico River. The Ndebele decamped 
beyond the Limpopo, and Potgieter claimed all the land over which 
Mzilikazi had ruled, South of the Vaal he also claimed the Vet 
River district (Winburg) in terms of a treaty with Makwana, å 
local Bataung chief. 

There was, however, rivalry among the trekker leaders and no 
unanimity of council or plan once the colonial frontier had been 
crossed. Even after the murder of Piet Retief by Dingaan (Feb- 
ruary 1838; see NATAL: History; RETIEF, PIET), though Potgieter 
and Jacobus Uys moved from the High Veld into Natal in sup- 
port of Maritz, they could not agree to an undivided command. 
Potgieter recrossed the Drakensberg and had no direct share M 
the making of the trekker republic in Natal. 

The British annexation of Natal in 1843 and the resultant trek- 
ker exodus from it in 1844 and 1845 broke what had promised t0 
be Potgieter’s monopoly of the Transvaal. Some of the refugees 
from Natal settled at Winburg; others, among them Andries Pre- 
torius and his son M. W. Pretorius, crossed the Vaal and wer? 
further reinforced in numbers when in February 1848 Sir Harty 
Smith (high commissioner, 1847-52) annexed the land betwee? 
the Orange and the Vaal as the Orange River Sovereignty. Tn- 
evitably the British annexation involved the attempt to assert the 
Vaal River as a frontier between the trans-Orange and the trans- 
Vaal Boers. This was not easy to achieve. In the first place the 
Transvaal claimed the Klip River as the source of the Vaal, while 
the Orange River Sovereignty, which after 1854 became the Orang? 
Free State (q,v.), wanted the frontier pushed north to the Likw@ 
Spruit so as to secure the Harrismith Route into Natal. Furthet 
the Vaal was a geographical line rather than a political frontieri 
Winburg constantly looked to the Transvaal for help during ° 
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British annexation of the sovereignty and thereafter was frequently 
at loggerheads with the Free State Volksraad (elected council) at 
Bloemfontein. Conversely, first Andries Pretorius and then his 
son kept alive the tradition that the Free State and the Transvaal 
were both legatees of Boer traditions and should therefore act 
together. 

The thesis of trekker unity was strangely at variance with the 
situation across the Vaal. Groups of farmers were scattered over 
100,000 sq.mi. (260,000 sq.km.) of territory, and at times 
each family group or personal following tended to act as a 
law unto itself. Potgieter settled originally at Potchefstroom in 
the southwest Transvaal, while Pretorius, when he trekked in from 
Natal, settled not far off in the Magaliesberg. In 1845, though, 
Potgieter moved away to the northeastern Transvaal. A born 
leader of men, he would play second fiddle to none, least of all to 
Pretorius. His new centre, Andries Ohrigstad, was just north of 
the limits of British jurisdiction claimed by the Cape of Good 
Hope Punishment Act (1836). Equally important, it was well 
placed for trade with the Portuguese. Later, Ohrigstad proved to 
be fever-stricken and the capital of the eastern Transvaal was 
moved to Lydenburg. 

Meantime from Potchefstroom a steady and on the whole well- 
thought-out opposition to Potgieter developed. For Andries Pre- 
torius transferred to Potchefstroom the policy of trekker unity 
and central control evolved at Pietermaritzburg, and he was sup- 
ported by most former Natalians. In eastern Transvaal Potgieter’s 
autocracy led also to opposition. When challenged by the raad 
Potgieter appealed to Het Volk (‘‘the people”). In May 1849 an 
agreement between the eastern and western sections for a united 
raad was contrived at Derdepoort, but only because Potgieter’s 
faction stayed away. They did more. Incensed by criticism and 
thwarted in Lydenburg by the constitutionalists, Potgieter moved 
north to the Soutpansberg. Thus by 1851 instead of two main 
groups there were three, that of Andries Pretorius at Potchef- 
stroom (southwest Transvaal), that of W. F. Joubert at Lyden- 
burg (southeast Transvaal), and that of Potgieter at Soutpansberg 
(north Transvaal). However, in March 1852 Pretorius and Pot- 
gieter agreed together on the vital matter in hand, namely the 
ratification of the Sand River Convention by the raad. 

Sand River Convention.—The Sand River Convention, signed 
as a result of negotiation between Pretorius and special commis- 
Sloners representing Queen Victoria, was intended to regularize the 
Position and to prevent the intervention of the Transvaal either 
to the south, in the Orange River Sovereignty, or to the west, where 
traders had been turned back from the missionary-trader road to 
the north, 

; From one point of view the Sand River Convention was a bril- 
liant demonstration of common sense, Britain faced the fact that 
the Transvaal was de facto independent of British control. But in 
every Other respect the convention was faulty. The Boer signa- 
tories Were not the accredited agents of a well-organized state 
(neither Potgieter nor Joubert was a signatory), and there was 
no administration across the Vaal to implement the undertakings. 
Though the convention conceded to the “emigrant farmers beyond 
the Vaal River the right to manage their own affairs,” the Boers 
undertook not to practise slavery and it was claimed that they 
Violated this undertaking. This exposed the Transvaal to mis- 
sonary criticism, attracted the attention of the antislavery com- 
missioners, and led to the threatened inquiry by Sir Philip Wode- 
Ouse, into allegations of slavery in the Transvaal as late as 1865. 

Britain was left with an implied paramountcy without legal 
machinery for its exercise. In the convention Britain foreswore 
alliances with chiefs north of the Vaal River, but whereas Britain 
Pictured the emigrant farmers as living within the arc cut by the 
Course of the Vaal, the Boers visualized a straight line drawn right 
across the subcontinent, The British commissioners did not grasp 
ie S ombiguity, No consideration therefore was given by Britain 

i tal problems already existing west of Potchefstroom, although 
iissionary Stations at Kuruman antedated the Great Trek and 
pssionaries Were active along the road to the north. This neglect 
Was to lead to the incident at Kolobeng in 1852 when David Liv- 
Mgstone’s mission station was ransacked first by Secheli, a Tswana 
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chief, and then by the Boer commando in pursuit of him. For 
their part the Boers complained that the missionaries provided the 
Africans with guns in contravention of the Sand River Conven- 
tion, and they invoked a power to control which in fact in 1852 
Britain had neglected to assert. By a little prescience not only 
these difficulties but also the confused animosities of 1868-71 
could have been averted. 

The position to the east of the Transvaal was no more satis- 
factory. In 1852 Natal was a crown colony. To a great extent 
its tranquillity depended on the tranquillity of the three inde- 
pendent native states to the north and west of it, Basutoland, 
Zululand, and Swaziland. The acquisition of the Pongola strip 
in 1855 by Lydenburg from the Swazi vassals of the Zulus and the 
acquisition of the Blood River Territory by the South African 
Republic in 1861 (see ZULULAND) sharply disturbed the position 
in Natal for many years. 


SOUTH AFRICAN REPUBLIC 


Creation of the Republic.—When Andries Pretorius died in 
1853, his son M. W. Pretorius inherited, though without con- 
spicuous ability to implement it, the best traditions of the voor- 
trekker policy. In 1856, under his guidance, the burghers of 
Potchefstroom, Rustenburg, and newly founded Pretoria united to 
make the nucleus of the South African Republic (S.A.R.), formally 
proclaimed in January 1857. In practice the authority of the new 
republic was limited to the southwestern Transvaal, for though in 
1849 at Derdepoort a united raad had been agreed upon, there 
were still four separate units. In the southwest was the newly 
founded S.A.R.; in the north Schoemansdal in the Soutpansberg 
was the centre of the ivory trade and of occasional and unofficial 
blackbirding. Lydenburg, in the eastern Transvaal, in 1858 joined 
forces with the fourth unit, Utrecht, which, founded in 1848 by 
former Natalians, projected expansion at the expense of Zululand. 
The first steps of Pretorius were necessarily confined to the south- 
western Transvaal. 

The grondwet (constitution) of 1858, drafted by a committee 
set up in 1855, was a remarkable experiment in constitution mak- 
ing. The keynote was struck in article 8, which may be said 
substantially to measure the difference between the Afrikaner and 
the English approach to politics: “The people demand as much 
social freedom as possible and expect to obtain it by retaining 
their religious faith . . . by submitting to law, order and freedom 
and by upholding these. The people permit the spread of the 
Gospel among the heathen subject to definite safeguards against 
fault and deception.” In article 12 the people are described as 
delegating the function of legislation to a Volksraad; but it is 
also implied that ultimate sovereignty rested with the people, and 
a three months’ delay for all save emergency legislation was stipu- 
lated; and until 1889 a 75% majority was required for the pas- 
sage of all ordinary legislation. All offices and membership of 
the raad, until 1889, were limited to members of the Dutch Re- 
formed congregations; at the time this proscribed none. Citizen- 
ship was limited to adult male European members of the Dutch 
Reformed Church, and it was expressly stated: “The people desire 
to permit no equality between coloured people and the white in- 
habitants, either in church or state.” Executive power was vested 
in a president elected for five years, assisted by an executive coun- 
cil wherein the commandant-general held a key position. 

Progress toward implementing the grondwet, while chaotic in 
detail, was nonetheless clear. In 1860 Lydenburg, having first 
joined forces with Utrecht (1858), joined the S.A.R. But the 
attempt of M. W. Pretorius to hold simultaneously the presidency 
of the Free State (February 1860-April 1863) and that of the 
S.A.R. (January 1857-September 1860) not only perturbed the 
British high commissioner but accentuated trouble nearer home, 
Already there was a three-cornered tussle (with Utrecht as a 
variable fourth factor) between the Potchefstroom district, the 
Soutpansberg, and Lydenburg. In 1859 this dissension was exag- 
gerated when two new ministers from the Netherlands arrived in 
the Transvaal, so that more than once it looked as if religious 
differences would reinforce political frictions. 

In 1860 Pretorius took office as president of the Free State and, 
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blind to political reality at home and the precarious position on 
his frontiers, embarked on a policy of territorial consolidation and 
expansion. In 1861 he supported the negotiations with Cetshwayo 
(q.v.) and his father, Mpande (Panda), which strengthened the 
Pongola strip by the cession to Lydenburg-Potchefstroom of the 
Blood River Territory. In the Free State he purchased the Pniel 
reserves and, in 1861, the lands of Adam Kok in Griqualand. That 
this was done in the face of mounting opposition in the Free State 
and chaos in the S.A.R. was attributable less to fanatical pursuit 
of preconceived ends than to obstinate indifference to reality. As 
often as Pretorius sought to concentrate on Free State problems 
his opponents in the S.A.R. sabotaged the position in the Trans- 
vaal. No well-thought-out constitutional issue was at stake, and 
theories were adapted to fit circumstances, Stephanus Schoeman 
took up arms against Paul Kruger, the ablest of Pretorius’ sup- 
porters, and fought a series of miniature battles. In January 1863, 
October 1863, and January 1864 successive presidential elections 
were held in the S.A.R. The last one was final, partly because 
Pretorius was elected, chiefly because it was prefaced by a more 
vigorous action by Kruger against Schoeman and J. Viljoen in 
which 5 were killed and 37 wounded for a cause which all would 
have found difficult to define or justify. It was fantastic that, 
beset by enemies, the Transvaal for three years should have luxu- 
riated in a series of irrelevant burgher tournaments. 

African Affairs—Substantially the domination of the white 
minority in the Transvaal depended on three things: superior arma- 
ments and the swift intelligent strategy of commandos; the fact 
that Mzilikazi had broken the initial resistance of the indigenous 
tribes; and the fact that the two most dangerous native states, 
that of the Zulus and that of the Basuto (Sotho), were obliquely 
subject to British control, while the Swazi normally looked to the 
Transvaal Boers as masters who could at a pinch rescue them from 
the Zulus. 

Neither slavery, slave trading, nor the market in apprentices 
that undoubtedly existed in the Transvaal was sanctioned by the 
government of Pretorius, and there are cases on record of brutality 
to servants, when detected, being sharply punished. But the very 
repetition of laws against trafficking in apprentices is evidence that 
the laws were repeatedly violated, especially in the northern Trans- 
vaal. There, where the writ of government barely ran, Juwawa 
(João) Albasini, native commissioner of the Soutpansberg, and 
others less notorious, engaged in any and every practice that was 
profitable, The same was true of the western Transvaal, which 
had no effective administrative frontier. 

Probably the chief weakness of the whole structure was in- 
security on both sides. There were no European magistrates in 
the native territories to bolster or to modify tribal authority. The 
labour tax (corvée) was erratic in its incidence. Above all, not 
only were the Africans denied individual tenure but tribal units 
had no communal security against European infiltration or mal- 
practices. Missionaries, belonging to what were technically for- 
eign powers, acted not merely as missionaries but necessarily as 
tribal agents; for instance, the missionary J. Ludorf fought an 
acrimonious battle to keep the fonteins (springs) of Montsioa, 
chief of the Barolong, clear from European monopoly. European 
hunters either killed or drove off the game which was just as much 
part of the African economy as it was of the European. Since, 
moreover, the western frontier of the Transvaal was ill-designed, 
what to the missionaries was encroachment was to the Boers the 
legitimate expansion of quasi-nomadic cattle farmers. Concen- 
trated European settlement, organized advance, closer restraint, 
all these might have enriched trekker life and made an intelligible 
native policy possible. But it was to avoid these very things that 
the Boers had defied the policy of the Cape and the advice of 
their own church in the Cape, and it was not until the 1890s, when 
it was too late, that they found their Moses in Paul Kruger. 

Second Presidency of Pretorius, 1864-71. Effectively, 
M. W. Pretorius had secured his reelection as president of the 
S.A.R. at the price of abandoning the design to link the two Boer 
republics. Economically the position of the Transvaal stagnated 

even where it did not deteriorate. In 1863 the public debt was 
£10,500; six years later it had not only grown to £74,000 but bills 
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stood at 75% discount. The South African Mining Company be. 
gan in 1867 to export a little copper, and the discovery of gold at 
Tati on the fringe of Matabeleland brought about a promising but 
abortive gold rush which caused prices to rise and adventurers to 
stream in. The S.A.R. was now at least the mirage of El Dorado, 
By 1868-69 Karl Mauch discovered alluvial gold in the Lydenburg 
district, where by 1872 there were more than 1,000 diggers. 

Though his state was bankrupt, Pretorius became all the more 
a man of vision, his diplomacy sharpened by the prospects of the 
Tati gold fields, He made a series of bold moves. He announced 
the annexation of a strip a mile wide on both sides of the Maputa 
River to Delagoa Bay. This Portugal would not accept, but in 
July 1869 it concluded with the S.A.R. a free trade treaty on which 
the subsequent negotiations for the railway from the S.A.R. to 
Delagoa Bay were largely to-depend. Second, having stationed 
a landdrost (magistrate) in the newly proclaimed district of 
Waterberg, Pretorius asked Mzilikazi (then on his death bed) 
and Matsheng the Shoshong to enter at least into a treaty with 
the republic. Guided by his missionary, J. Mackenzie, Matsheng 
not only refused but appealed for British protection, while far 
to the south Ludorf renewed his clamour on behalf of Montsioa 
the Barolong. For in 1868 Pretorius had already made his third 
and most challenging move. He announced a western frontier for 
the S.A.R. which, it was clear, would put the missionary-trader 
road to the north within the maw of the Transvaalers so that, with 
a route through to Delagoa Bay to the east also in his hands, Pre- 
torius would have a monopoly of trade to and from the Tati gold 
fields. The 1868 frontier would also have given the S.A.R. the 
lion’s share of the new diamond fields and much of their traffic. 
Pretorius proclaimed a new district along the Hartz River withits 
centre at Bloemhof and enlarged the control of the field-cornetcy 
(district controlled by a local magistrate) at Zeerust on the 
Marico River. To some of this western territory he could lay good 
claim, but he neither mustered nor used his evidence wisely. 

In 1871 the Keate Award (see SOUTH AFRICA, REPUBLIC OF: 
History: Through War to Union [1870-1910]), inescapable on the 
evidence submitted by Pretorius, designated the Makwassie Spruit 
as the western boundary of the Transvaal. This not only removed 
the missionary road from the tenuous and questionable grasp of 
the Transvaal but also, on paper, stripped away much which Trans- 
vaalers had unquestionably settled and developed. More dramatic, 
the Keate Award was followed by the precipitate annexation of 
the diamond fields by Sir Henry Barkly (high commissioner, 1870- 
77). Pretorius had promised much and performed little, and the 
penalty of failure was enforced resignation. Yet much of his gram 
design was never erased from the politics of the republic. 

Presidency of Burgers, 1872-77.—The successor of Pretorius 
was Thomas Francois Burgers (g.v.), who was invited to come 
from the Cape to serve the Boer republic. There can be no doubt 
about the integrity and vitality of Burgers, but he was handicapP' 
from the start by three factors. He had been a leader in the libe 
struggle against the rigid orthodoxy of the Cape Synod and ha 
little sympathy with the orthodox separatism of the Transv 
Synod; more serious, from the first he was opposed by the Dopp 
Church (a strictly Calvinistic section of the Dutch Reform 
Church) in general and Kruger in particular. Second, the S.A 
was a concept rather than a compact state. In 1871 it was on v 
defensive against tribes within its own frontier, and it was on 
verge of bankruptcy. The third factor in the situation was ‘Oe 
over which Burgers lacked control. For 1871 saw the beginnings 
of economic revolution as a result of the opening of the diamon 
fields, the rumours of greater treasure trove in the hinterland, 
the building of railways. In the 1870s British policy in Soul 
Africa sought to sponsor the re-creation of unity which the conve 
tions of 1852 (Sand River) and 1854 (Bloemfontein) had mal 
fragmentary. Many in South Africa itself felt that a single fram 
work against which the new railway and commercial economy o J 
develop was imperative. Many realized also that the new © 
nomic developments demanded the evolution of a common nal 
policy. But if the diamond fields were a golden apple they v 
also an apple of discord, and the earl of Carnarvon, secretary 
state for the colonies in 1874-78, partly because of tactical bl 


TRANSVAAL 


ders, partly because of colonial frictions, and partly because of 
general skepticism as to the stability of British policy, found it 
impossible to win support for his policy of federation. Four 
years of strain (1877-81) showed that a commercial mentality 
tended to be a quasi-imperial mentality, while hinterland aversion 
to possibly premature growth sought spiritual reinforcement in the 
creation of an Afrikaner tradition. 

It is impossible to visualize Burgers’ presidency apart from 
this metamorphosis in South Africa as a whole, Of the changing 
fronts he was acutely aware, and he attempted a tour de force 
which, had it succeeded, would have made the Transvaal the hub 
and not the outwork of southern Africa. But he was alien to the 
idiom of Transvaal thinking. By encouraging immigrants from 
the Cape, Natal, and the Free State as well as from the Nether- 
lands, he sought to give a fillip to private enterprise and to find an 
abler type of public servant. In 1874 he used the minor discov- 
eries of gold to order the making of a gold coinage. He tried with 
the help of E. J. P. Jorissen completely to reorganize the structure 
of education, and founded the Pretoria Gymnasium, the first high 
school north of the Vaal. But his prohibition of doctrinal teach- 
ing was regarded as an atheistical conspiracy, the use of his own 
profile on coinage was regarded as idolatrous profanity, and his ill- 
timed attempt to alter the flag was condemned as sabotage; he pro- 
vided a butt for the old school and a very uncertain beacon for 
progressives, whose capital ventures were just as precarious as 
they had been under his predecessor. In 1872 diamonds were 
found in the Transvaal near Christiana. In 1873 gold was dis- 
covered at Spitskop near Sabie and at Pilgrim’s Rest. The year 
1874 saw the beginning of gold mining in the Kaap Valley and at 
Bloubank. This resulted in a series of local trade booms and 
Some overspeculation. Using his personal credit, Burgers raised 
a loan of £60,000 from the Dutch-owned Cape Commercial Bank 
and bought up the debased government bills. 

There was one field where the “new policies” of Burgers se- 
cured a measure of common consent, the field of territorial ex- 
pansion and transport development. In 1874 he denounced the 
Keate Award, which none had observed anyway, and by negotiation 
with minor chiefs across the Vaal sought elbow room for expan- 
sion across the west. The farm was still regarded as a great cattle 
Tun, and little effort was made to develop more intensive agricul- 
ture. Tobacco, but no wheat or maize, was grown for export to 
the Cape. When the family grew and needed provision it was to 
the seemingly endless veld that farmers turned. The mortgaging 
of public lands, quite as much as the refusal of the Venda and 
the Bapedi (Pedi) to abandon their tribal ranges in the north- 
eastern Transvaal, made the west the natural soft frontier for 
Probing. Hard on the heels of this move followed another equally 
Significant—the effort to secure a reliable route to the sea at 
Delagoa Bay which in the MacMahon Award (1875) was assigned 
to Portugal, not England. Delagoa Bay was closer to the Trans- 
Vaal than Durban; also, it was the one port which, it seemed, 

ritain could not control, 

With momentary unanimity of opinion behind him, Burgers set 
Out in 1875 to visit three capitals, London, Amsterdam, and Lis- 
bon, In London he reassured Carnarvon about confederation 
Without committing himself. At Amsterdam he toyed with feder- 
ation, but not under the British flag, and raised a heavy loan at 
rates approaching usury. In Lisbon he negotiated a trade and 
the Way agreement. Triumphant, he returned to the S.A.R. to con- 
jrn disillusionment, The Lebombo Railway Co. was floated only 
; Collapse, The railway equipment he had ordered was dumped 
° Tust at Lourenço Marques, and the Dutch artisans were dis- 
missed as they arrived at the port. On what little of the loan was 
EEN Up, the republic could not meet the interest charges. Since 

Transvaal debt was secured on land the land market tightened. 
ee began in 1876-77. In the Lulu Mountains the Bapedi, 
(Sik i Sporadic nuisance, burst into open revolt under Sekukuni 
Hy uni, Secocoeni). Few of the Boers rallied to the com- 
etted which Burgers called out, and Kruger was both ill and dis- 
te ae When Burgers was reduced to creating a volunteer legion 

a neither pay nor control them, and the so-called peace of 

mber 1877 registered thinly disguised defeat. 
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The S.A.R. was bankrupt financially and politically, and its 
bankruptcy threatened the economic and political stability of the 
rest of South Africa. Its plight coincided with Carnarvon’s grow- 
ing determination to spring federation on South Africa, In Oc- 
tober 1876 Sir Theophilus Shepstone (g.v.) left the Colonial Office 
with a discretionary power to annex the Transvaal should its in- 
habitants desire it; subsequent instructions virtually advised that 
annexation take place and the desirability be demonstrated after- 
ward. In April 1877 the raad, which had indignantly refused to 
consider reforming that with which it was satisfied, was dismissed 
and the Transvaal was annexed, after a formal, lukewarm, and 
ambiguous protest by Burgers. It is thought that if Shepstone had 
put his cards on the table and taken a vote of approval for British 
action at that point he would have secured the necessary majority. 
As it was, Burgers’ halfhearted protest became a manifesto against 
usurpation, which, however mishandled, at the time had ‘at least 
the same merit as plucking a suicide from the edge of a precipice. 
Burgers retired to the Cape a broken man. He received a pension 
of £500 from the British government and died in 1881. 


BritisH ANNEXATION, RETROCESSION, AND SUZERAINTY 


From Annexation to Retrocession.—As to the necessity or 
the wisdom of the annexation, opinion remains divided. There 
were certainly many groups in the Transvaal that welcomed it, and 
the Transvaal’s multifarious creditors in the rest of South Africa 
openly rejoiced; so too did many in exposed frontier districts, 
harassed by the Bapedi, uncertain of the Swazi, and afraid that 
Cetewayo’s impis were about to wash their spears. But the at- 
titude of the average farmer seems to have been noncommittal 
rather than favourable. In his annexation speech Shepstone, on 
behalf of the crown, promised a separate government with its own 
legislature. Yet at no point was true self-government given. 
Partly because of this, the British officials failed to gauge Boer 
opposition. 

From April 1877 until January 1879 Shepstone administered the 
land he had annexed. The proposed Delagoa Bay railway plan was 
quietly dropped in the interests of the projected Natal line from 
Durban, yet Natal consistently refused to consider a rebate of 
customs dues on goods in transit to the Transvaal. The imperial 
treasury made a grant of £100,000 to the Transvaal administra- 
tion and subsequently agreed to be responsible for the military ex- 
pense of the war against the Bapedi under Sekukuni. The grant 
was not ungenerous but it was not adequate. The public debt was 
£300,000 and in a community notoriously averse to direct taxation, 
accustomed to hoard rather than to invest its savings, taxation 
was regarded as tyranny and any administration was an infringe- 
ment of privacy. The defeat of Sekukuni followed by the tardy 
triumph over the Zulu at Ulundi in July 1879 gave that frontier 
security which by its existence made the continuous presence of 
British troops superfluous. The beginning of the Natal system 
of taxing the Africans settled in defined locations helped substan- 
tially to restore solvency. Gradually, and at the cost of increasing 
estrangement of the Boers, security and solvency returned to the 
Transvaal. Sir Owen Lanyon, who succeeded Shepstone (March 
1879-August 1881), was more efficient but even more remote from 
Transvaal opinion. 

In 1877 Kruger headed a deputation which interviewed Carnar- 
von at the Colonial Office. He was promised local autonomy for 
the Transvaal and the retention of the Dutch language, but little 
else, for the Colonial Office professed to be assured that the occu- 
pation was desired by the inhabitants. Less than a year later, 
after £3,000 had been collected for his expenses, Kruger returned 
to the Colonial Office, this time with convincing evidence of the 
attitude of the republicans, But Sir Michael Hicks Beach (later 
Earl St. Aldwyn), the new colonial secretary, while renewing 
protestations of Britain’s good intentions insisted that there could 
be no retrocession of sovereignty. However, by this time both 
Hicks Beach and Sir Henry Bartle Frere (high commissioner 
March 1877-September 1880) were convinced of the need for 
making constitutional concessions. In April 1879 Frere under- 
took to forward a Boer petition to the Colonial Office, but in June 
the appointment of Sir Garnet (later Viscount) Wolseley to a 
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separate high commissionership for southeast Africa limited Frere’s 
field to the Cape. Wolseley was an excellent soldier and adminis- 
trator of occupied territories, but he was impatient of politicians 
and was himself no statesman. By 1879 Pretorius, Kruger, and 
P. J. Joubert were organizing an independence movement, for 
Wolseley failed to convince anyone that the council he created in 
July 1879 was any different from the legislative council of the old 
Cape from which the trekkers had fled. 

Meanwhile there was much to encourage the Boer opposition. 
To the north and east the frontier was secure. For the first time 
in Transvaal history the finances were sound. Both facts steeled 
waverers to rally to the patriots. In Britain, Gladstone’s exuberant 
attack on Disraeli’s Balkan policy lured him into defending op- 
pressed nationalities in general and the Transvaal in particular. 
Kruger and the independence party had grounds then for expect- 
ing a total reversal of British policy in South Africa when, in April 
1880, Gladstone became prime minister. Yet once in office Glad- 
stone faltered and fumbled. There is evidence that he intended 
to move very much along the lines etched later at the Convention 
of Pretoria, but dissensions in the cabinet and obstruction in the 
House of Commons led to postponement. In the Transvaal 
Lanyon underestimated the swelling tide of Boer patriotism, gave 
Gladstone no warning, and the Boers no reassurance. But in fact 
the ubiquity and efficiency of British administration had created 
a national temper in the Transvaal of such a calibre that had it 
existed in the previous decade annexation would have been un- 
necessary. 

Armed Revolt, 1880-81.—At the close of 1880 the Transvaal 
sprang to arms. The republic was proclaimed at Paardekraal on 
Dec. 16, Dingaan’s Day. Lanyon was besieged in Pretoria and the 
94th regiment, hastening to his relief, was cut to pieces in am- 
bush, while the Boers advanced on Natal. Without waiting for 
reinforcements Sir George Colley, high commissioner for south- 
east Africa, moved to intercept, was worsted at Laing’s Nek and 
Ingogo (Feb. 8, 1881) and overwhelmed at Majuba on Feb. 27. 
There can be little doubt that the Boers would have been de- 
feated had Britain decided on a major military move to restore 
the status quo before negotiating. But already, before Majuba, 
Gladstone’s policy had belatedly crystallized, and on Feb. 7 (the 
day before Ingogo) Colley had received notice of Britain’s inten- 
tion to negotiate with the Boers. But Colley delayed getting in 
touch with Kruger and the crucial dispatch, ironically, was not 
delivered until after Majuba. Victory or defeat, Gladstone was 
resolved on principle to proceed with negotiations wherein he 
sought to reconcile Transvaal liberty with imperial responsibility 
for a beneficent native policy. But after Majuba, negotiation to 
the Afrikaner spelled weakness and to the English-speaking colo- 
nials betrayal. Gladstone’s policy failed to correct either impres- 
sion. 

Conventions of Pretoria and London.—From August 1881 
until May 1883 the Transvaal was administered by the triumvirate, 
Kruger, Pretorius, and Joubert. In 1883, by an overwhelming ma- 
jority, Kruger was elected president and was thereafter reelected 
until the second annexation of the Transvaal in September 1900. 
In August 1881 a convention was concluded at Pretoria by direct 
negotiation between a royal commission and the triumvirate. The 
Convention of Pretoria established a modus vivendi which as late 
as 1879 might have worked fruitfully but which after Majuba was 
ratified only with difficulty by the Volksraad. But Kruger, if not 
the Volksraad, had learned to grasp the substance which was de 
facto independence, with a view to dispelling the shadow of suze- 
rainty at some more convenient point. The Transvaal took over 
about half the debt incurred by the British administration and se- 
cured the Hartz River as its western boundary in place of the Mak- 
wassie Spruit specified in the Keate Award. Britain retained a 
crown veto on native legislation and the right to appoint a British 
resident with a seat on the Native Locations Commission; no 
treaties, either with foreign powers or with African chiefs beyond 
the frontiers, were to be concluded without British consent. 

The immediate reaction in the Transvaal was an economic 

slump. In little more than a year the Transvaal had defaulted in 


its debt to Britain; it had crippled free enterprise by the sale of 
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monopolies; it had estranged many in South Africa by the imposi- 
tion of customs barriers; and it regarded as traitors those both in 
the Free State and the Cape who realized that, repugnant though 
British blunders often were, the security of South Africa and much 
of its economic stability depended on the insurance of the British 
connection. Many Transvaalers trekked in search of fresh pas. 
tures. In 1882 the new republics of Stellaland and Goshen, west 
of the Hartz River between Taungs and Mafeking, were founded, 
and Boers from the Cape and the Free State as well as the Trans. 
vaal pushed back the Batlaping (Tlhaping) and the Barolong. The 
Colonial Office expressed concern over the fate of the native peo- 
ples whose chiefs, without forethought or scruple, sought alter- 
nately British and Boer protection. Whether victor or vanquished 
in intertribal conflicts, the Africans invariably forfeited much of 
their land to European speculators. Cecil Rhodes grasped that 
the issue was one of territories not peoples, vital territory, since 
once again the only route to the north between the Kalahari and 
the republics was in peril. He urged the Cape to annex, but the 
Cape, having annexed much of the Transkei in 1879 and paralyzed 
to the point of defeatism in Basutoland, was chary of the respon- 
sibility of further annexations. 

In 1884 accordingly, at London, Kruger on behalf of the Trans- 
vaal, Sir H. G. Robinson (later Lord Rosmead; high commis- 
sioner, 1880-89) on behalf of the Cape, and the earl of Derby 
(colonial secretary, 1882-85) signed what was at once a revision 
and an amplification of the Convention of Pretoria. All mention 
of the suzerainty categorically asserted in 1881 was tacitly dropped, 
and the republic secured acknowledgment of the title of the South 
African Republic. On the west the frontier was rectified. The 
lands of Massouw and Mashete, both of whom were pro-Boer, 
were recognized as belonging to the republic, which thus secured 
a part of Stellaland and Goshen. Article 12 reiterated the inde- 
pendence of the Swazi to the east. Article 4 prohibited the con- 
clusion of treaties with foreign powers or with native chiefs out- 
side the borders of the S.A.R, without crown sanction, Article 14 
guaranteed that no discriminatory regulations should be imposed 
on immigrants into the Transvaal. But by dropping the claim to 
appoint a resident to sit on the Native Locations Commission and 
dropping the veto on native legislation, Britain no longer retained 
reasonable grounds for interfering in the internal affairs of the 
Transvaal. 

The Convention of London was ratified by the Volksraad in Au 
gust 1884. But already new causes of dissension, made more tense 
by the German annexation of South West Africa, had arisen. In 
April 1884 a group of Transvaal Boers moved into Zululand to 
join Lukas Meyer of Utrecht, who was officially in alliance with 
Dinizulu, the son of Cetewayo. For services rendered, they 
claimed what was in effect a drastic extension of the Blood Rivet 
territory and Pongola strip—a new republic thrust down to the 
Indian Ocean between the Umhlatuzi and White Umfolozi rivets 
to secure the littoral of St. Lucia Bay. Zulus, displaced by tribal 
war and dislocated by Boer surveyors, poured into the Natal 
serves. The Colonial Office, perturbed by German policy in the 
Pacific as well as in Africa, claimed St. Lucia Bay in terms of the 
1843 treaty with Mpande, and in January 1885 claimed a protet 
torate over the whole of the Pondoland coast. The new repu 
licans claimed to have divested themselves of their former citizen 
ship so that the letter of the convention was not technically broken: 
In 1886 Britain recognized the new republic, now shorn of H 
coastal territories, and in 1887 annexed Zululand as logically } 
should have done in 1879. In 1888 the new republic joined 
Transvaal and was incorporated as the district of Vryheid, 5° £ 
the boundaries of the S.A.R. in 1888 were effectively not tho 
agreed upon in 1884. 

To the west of the Transvaal the position was at first no Ta 
stable. Bechuanaland was a tribal chaos, but the Colonial oma 
which in 1884 had reluctantly resumed responsibility for Basu! 
land, hesitated to intervene. In the confusion one resolute act! 
might turn the issue. Kruger annexed Goshen. His action goa 
Britain into action already overdue. In 1885 Bechuanaland ee 
of the Molapo River became a crown colony, and north of the 1 
a protectorate was declared and policed. In brief, the road to 
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north forged mainly by hunters and British missionaries was kept 
open, a highway for all, the sealed monopoly of none. 

Kruger was by no means unaware of the exigencies of British 
diplomacy. For instance, Berlin as well as Pretoria protested at 
the annexation of St. Lucia Bay, and the new republic had openly 
sought the aid of three continental powers. From London, Kruger 
in 1884 had journeyed to the Netherlands, Belgium, France, Portu- 
gal, Spain, and Germany, In the Netherlands the Netherlands 
South Africa Railway Co. was given valuable concessions and the 
monopoly of railway construction in the S.A.R, In Lisbon Kruger 
discussed the recent concession of the Portuguese government to 
the American Col. E. McMurdo, who had undertaken to build a 
railway up to the Transvaal frontier from Delagoa Bay. This was 
Burgers’ plan revived; but Kruger was a natural politician, per- 
suasive, evasive, studying the art of the possible without ever 
losing sight of the desirable. He sought a free-growing and pros- 
perous Transvaal with its own route to the sea. The Transvaal in 
the early days under Kruger was as near bankruptcy as it had ever 
been under Burgers; no part of South Africa had been so hardly 
hit by the recent slump; yet his diplomacy was still firm and his 
confidence unshaken. On paper his plans were the plans of Pré- 
torius and of Burgers before him. But, though the discovery of 
gold played its part, what differed was the calibre of the man. 

Discovery of the Witwatersrand Gold Fields and Its Ef- 
fects.—When the economic collapse of the Transvaal seemed im- 
minent, the discovery of the Sheba Mine in the Barberton area and 
the more important gold-bearing complex of the Witwatersrand 
started an industrial revolution which was to metamorphose not 
only the republic but the whole of South Africa. At the same 
time the concentration of urban population was a great stimulus to 
agriculture. Hitherto, apart from tobacco, most farmers had been 
content with little above a subsistence economy. Henceforward 
maize, wheat, fruit, etc., were grown as a commercial proposition 
made more attractive by the development of railway transport. As 
a result a kind of imperialism beckoned to all the Dutch-speaking 
people of southern Africa, to make the now wealthy Transvaal the 
centrepiece of a revival of the trekker pattern of life. 

From being the poorest, the Transvaal had become the wealthiest 
of the South African communities, Inevitably a flood of immi- 
grants of all nationalities (British and German preponderating) 
invaded the republic and their numbers soon exceeded that of the 
burghers. Their whole economy and social habits were the product 
of urban life overseas, whereas the burghers cleaved, at least off- 
cially, to the habits of life engendered by a diffuse rural economy. 
The immigrants (dubbed Uitlanders) threatened to overwhelm the 
old order and to metamorphose the state. Given time, social fusion 
and political readjustment could have been brought about, for the 
leaven of a money economy was altering the structure of Boer so- 
ciety; Kruger did not face a simple issue of a burgher community 
of the elect ranged against the servants of mammon, though many 
of his supporters visualized it as such. From the first he perceived 
that the Uitlanders were not a solid bloc. Some came to settle and 
would make permanent contributions to the country. Many came 
to make fortunes and depart. Further, joint-stock undertakings 
rapidly displaced the private enterprise of the digger. That meant 
that there was not one but, broadly, three classes, the mining capi- 
talists, the commercial class, and the skilled artisans. A third factor 
was that without African labour the mines could not be worked. 
j itherto the Africans had been blocked on tribal land, where since 
me British occupation of 1877-81 they had, if cramped, enjoyed 
weii security of tenure. Now the simple territorial approach 
© the native Problem no longer sufficed. 
beset had a shrewd insight into realities, But his memory and 
to gaer traditions were long and bitter. The new wealth seemed 
ae the opportunity to thrust against the geographical en- 
eaa dictated by British policy and the more insidious com- 
Bie suction which Rhodes sought to apply to bring back the 
ite a into the vortex of the Cape. In the second place Kruger’s 
tivalr ency was subject to reelection every five years, and the 

R yof P. J. Joubert and later of Schalk Burger was formidable. 

oll anchise Issue.—Unfortunately neither the burghers nor the 

‘anders whom Kruger imported had the ability and scruples 
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necessary to make administration fit the needs of the Vitlanders. 
The monopolies and other concessions, including the dynamite 
monopoly, were vested interests developed before the Rand was 
discovered. The Netherlands Railway Co. provided a harvest of 
contracts for Hollanders and charged excessive and discriminating 
rates. Though in 1882 Dutch had been recognized as the official 
language in the Cape, English was not so recognized in the Trans- 
vaal. The provision of schools and municipal services was hope- 
lessly inadequate. When petitions to the Volksraad failed, mal- 
content Uitlanders, many of whom were colonials, pressed for the 
franchise which alone could give them political expression. On this 
point neither the president nor the Volksraad would budge. To the 
contrary, as Uitlander pressure increased, the franchise, which in 
1882 had been reasonably limited to burghers and to settlers of five 
years’ standing, was made more limited. In 1891 a significant 
pointer was given. All who had fought for the republic at Majuba 
were enfranchised. A year earlier a second raad (for which a vote 
was obtainable after two years’ registration) was established to 
deal with the concerns of the mining areas, but since it had no tax- 
ing powers, and its decisions were subject to review by the first 
raad, it could never be more than a talking shop. A minimum of 
14 years’ residence was required to qualify for the franchise for the 
first raad and for presidential elections. Moreover, the status of 
the child born in the Transvaal depended on the status of his par- 
ent, so that the franchise was entailed. Since the first raad could 
legislate in a self-diagnosed emergency by ad hoc resolution or 
besluit, there was no guarantee that the residence qualification 
would not be indefinitely extended by this means. This situation 
consolidated a discordant opposition which Kruger might other- 
wise have divided. 

In 1892 there was a slump on the Rand; drought hit the farms; 
customs and railway rates kept up the cost of living. Charles 
Leonard, an attorney who had come from the Cape, founded the 
National Reform Union, to agitate for better administration and 
an extension of the franchise. This was a popular and, it should 
be noted, an indigenous, even local, South African movement; and 
the prime objectives seem to have been neither imperial nor Cape- 
federal, As the spirit of the Transvaal became more obdurate in 
its attitude to reform, so British policy hardened. In 1894, en- 
couraged and in part misled by German diplomacy, Kruger be- 
gan to arm. Over Swaziland, over customs rates, wherever the 
Transvaal encountered either the high commissioner or the Cape 
(where Rhodes was now prime minister) there was deadlock. 
Increasingly it seemed to many that only by solving the franchise 
issue across the Vaal could South African, not to mention Trans- 
vaal, problems be solved. 

External Relations, 1886-95.—Externally the policy of the 
Transvaal continued to be a logical extension of trekker politics. 
From 1886 onward Kruger, whose tentative overtures for a cus- 
toms union in 1884 and 1885 had been rebuffed by the Cape, con- 
centrated on forging a path to the sea, independent of British con- 
trol and untrammeled by colonial tariffs. In particular he regarded 
the Netherlands Railway Co. with its preponderance of Dutch and 
German shareholders as his special creation. When in January 
1895 he officially opened the completed Pretoria-Delagoa Bay 
railway, the tenacity of Transvaal policy seemed justified. Having 
declined to enter the projected customs union of 1889, Kruger 
nevertheless concluded a belated railway convention with Natal. 
In this way the Transvaal sought the best of both worlds. 

At Kosi Bay, which the Transvaal could reach by driving through 
Swaziland, was the one port not yet covered either by Portuguese 
or by British claims. Since the independence of Swaziland had 
been expressly guaranteed by the conventions of Pretoria and Lon- 
don, a railway concession through Swaziland could be achieved 
only with British connivance. But though the London Convention 
had defined both the eastern and the western frontiers of the Trans- 
vaal, the northern limit had not been so precisely fixed. In 1887 a 
concession was secured by the Boers from the Ndebele north of 
the Limpopo. Kruger sought to barter forbearance in the north 
against privilege to the east in Swaziland and the development of 
Kosi Bay. Three Swazi conventions were signed (1890, 1893, and 
1894), and in the third Britain finally visualized the rule of the 
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republic in Swaziland subject to safeguards for the Africans. 

By 1894 the high commissioner, Sir Henry (later Baron) Loch, 
had been prepared to raise the question of the Uitlander franchise 
on a quid pro quo basis had German protests not prevented it. The 
German government regarded the commercial federation of South 
Africa, which was Rhodes’s minimum objective, as a menace to 
German commerce in the Transvaal. In January 1895 Kruger 
openly boasted of German protection, and to discreet British re- 
monstrance at Berlin, Baron von Marschall replied that “interests 
demanded the maintenance of the Transvaal as a state economi- 
cally independent and the safety of the status quo regarding rail- 
ways and Delagoa Bay.” 

British reaction was sharp and legitimate. In response to the 
appeal of Queen Sambili, Britain in February 1888 had pronounced 
Tongaland a British sphere of influence. In May 1895 the coast, 
including Kosi Bay, was annexed. 

The Transvaal was in fact surrounded, But it was not sur- 
rounded by foes. Railway agreements could be made with the 
Cape and the Free State, as they had been with Natal. But within 
the Transvaal, railway transport was the monopoly of the Nether- 
lands Railway Co., which placed differential rates on goods in 
transit from colonial ports. Consequently merchants from the 
south unloaded at the border and reverted to wagon transport for 
the rest of the journey to the Rand. In October 1895 Kruger 
closed the Drifts (ford across the Vaal). An ultimatum from the 
colonial secretary, Joseph Chamberlain, sent with the backing of 
the Cape government, forced Kruger to withdraw in November. 

Jameson Raid.—On Dec. 29, 1895, Leander Starr Jameson 
(q.v.; afterward Sir Leander), friend and agent of Rhodes, invaded 
the Transvaal from his base at Pitsani in Bechuanaland, where he 
had been stationed in Rhodes’s railway concession strip, theoreti- 
cally to police the route to the north, in practice to watch events at 
Johannesburg. It had been anticipated that the Uitlanders would 
rise in revolt in the cause of reform. In that case Jameson’s task 
force was to intervene and hold the position for Rhodes. But pro- 
ceedings in Johannesburg and Pretoria had moved slowly and clum- 
sily, so much so that Kruger had paced their every move. Some 
favoured reform only with no change of status; some favoured a 
republican revolt with complete independence as the goal; some fa- 
voured revolt and federation with the Cape; some favoured revolt 
and the hoisting of the British flag. Rhodes advised that the deci- 
sion about the flag could be taken afterward by plebiscite, but that 
meantime the projected revolt should be postponed. However, 
Rhodes’s message did not reach Jameson, who attempted a coup 
aimed as much against the critics of Rhodes as against Kruger. The 
raid was a fiasco. On Jan. 2 Jameson, surrounded at Doornkop, 
surrendered to the Boers, while the leaders of the feeble revolt that 
had followed his advance were likewise arrested and imprisoned. 
Jameson and his men were handed over to Sir Hercules Robinson 
(high commissioner, 1895-97). The Johannesburg leaders, Lionel 
Phillips, Frank Rhodes, J. H. Hammond, George (later Sir George) 
Farrar, and others were condemned to death for high treason. 
Sentence was commuted to fine and imprisonment, the latter in 
most cases being also commuted. Rhodes paid the fines. 

The high commissioner acted promptly and correctly, and the 
peaceful surrender of Johannesburg on Jan. 7 was attributable in 
part to his efforts. There was resentment against the raid among 
both the British and the Afrikaners, but the edge was blunted 
somewhat outside the Transvaal, when the German emperor con- 
gratulated Kruger in an open telegram on breaking the raid “with- 
out appealing to the help of friendly powers.” For the time being 
Rhodes’s power in the Cape was broken. He withdrew to Rho- 
desia. The commission of inquiry in Britain which reported in 
1897 censured him but proved no complicity on the part of the 
Colonial Office. Joseph Chamberlain, in the House of Commons, 
emphasized that the raid as such had been countermanded by 
Rhodes and (it is thought under pressure) whitewashed Rhodes in 
a general defense of his policy. Modern research, though some 
vital documents are destroyed, has shown that both the high com- 
missioner and the Colonial Office were, at the very least, in a posi- 
tion to know and therefore to have condemned what was being 
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WAR AND THE UNION 

From the Raid to War.—Tension in South Africa had been 
marked before the raid. After the raid the position became increas. 
ingly grave, for the fruitful partnership in the Cape which Rhodes 
had maintained with J. H. Hofmeyr, and through Hofmeyr with 
the Afrikaner Bond, was snapped. Throughout South Africa 
Kruger, who to many at the time of the Drifts crisis had seemed an 
obstacle to progress, now to the Afrikaners everywhere appeared 
as the bulwark against chauvinist imperialism. Unfortunately, 
legitimate resentment was translated by Kruger into four moves 
which aggravated the position. The Transvaal moved into closer 
touch with Germany and accelerated its armaments; it built on to 
the defensive alliance with the Free State and worked for a federal 
link between the two republics; Kruger pursued with redoubled 
skill the drive to absorb Swaziland in defiance of the conventions; 
and in the republic he was forced to yield increasingly to the im- 
placables in the Volksraad. 

His own views also had hardened. In 1896 a new press law 
crippled the English press in the Transvaal, More serious, since 
by implication they raised the suzerainty issue, laws providing for 
the expulsion of aliens and a drastic tightening of immigration laws 
were passed. The executive was given increasingly autocratic 
powers. Only a military demonstration at Ladysmith and the 
dispatch of warships to Delagoa Bay secured the repeal of the im- 
migration laws. In 1897 Judge J. G. Kotze (in R. E. Brown v. 
Dr. Leyds) ruled that legislation by besluit was contrary to the 
constitution and claimed for the courts a testing power analogous 
to that of the U.S. Supreme Court; then Kruger, with an election 
in the offing, secured from the Volksraad the right to dismiss any 
judge who claimed the testing power, but, on the intervention of 
Chief Justice John Henry (later Baron) de Villiers of the Cape, 
did not exert the right pending some amendment of the grondwet, 
At the election the rival candidature of Joubert and Burger split 
the opposition vote and Kruger was returned in triumph. 

After the election Kotze was dismissed (February 1898) and 
opposition to Kruger hardened again. Concentration on fran- 
chise reform seemed the only rational procedure. In February 
1899 a petition to Queen Victoria signed by 21,000 British subjects 
was drawn up. This was supported by a dispatch (May 4, 1899) 
telegraphed to London by Sir Alfred (later Viscount) Milner (high 
commissioner, 1897-1905). In June a conference took place at 
Bloemfontein. Some of Kruger’s delegation, among them Schalk 
Burger, opposed any change. Kruger offered an equivocal seven- 
year franchise but insisted that it be bartered against the incorpo 
tation of Swaziland in the Transvaal and the submission of future 
disputes to an arbitration procedure which would carry the implica- 
tion that the conventions were a dead letter. The feeling was that 
if the issue broadened into the general issue of suzerainty, and i 
Britain yielded on that point, in the existing constitutional confu 
sion in the Transvaal there would be no guarantee of the permèr 
nency of any concessions Kruger might make. 

In July 1899 the Transvaal executive resolved to increase the 
number of seats in both raads and, eschewing Milner’s stipulate 
five-year franchise, proposed to substitute, though in simplifie 
form, a seven-year franchise, which Milner had already rejected at 
Bloemfontein, Though feeling on both sides was mounting, Cham 
berlain sanctioned a new joint inquiry in August, wherein Conyng 
ham (later Sir Conyngham) Greene acted for Britain and Jat 
Christiaan Smuts for the republic. Before the end of the mon 
Smuts had agreed on the five-year franchise but again at a price 
which he left discreetly vague but which F. W. Reitz hardened, 
namely the dropping of the suzerainty claim. Chamberlain thet 
fore could make only a qualified acceptance. Kruger’s answer t0 
Chamberlain’s reservations on the suzerainty issue was to seNe 
to the seven-year franchise. Thereupon Chamberlain claimed the! 
if his reservations were ignored, he must consider the whole que 
tion anew. p 

Parallel with the adoption of this stiffer tone went the drafting 
of troops from India and the Mediterranean. On Oct. 9 the Trans 
vaal presented an ultimatum to Conyngham Greene in Proton 
demanding the withdrawal of all reinforcements and cancellato 
of the troop movements. Throughout, the Free State had strivet 
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to avert the war, in which, in terms of its alliance with the Trans- 
vaal, it was bound to be involved. But when the Transvaal ultima- 
tum expired on Oct. 11, the Free State moved loyally if belatedly 
to support the Transvaal. If there was justice on both sides, so too 
was there bigotry and arrogance, and the war was an index of fail- 
ure on both sides. In the event it solved nothing. 

From War to Union.—For the events of the war itself see 
Sourn Arrican War. Peace proposals were rejected by the Boer 
leaders at Middelburg in March 1901, and the Treaty of Vereeni- 
ging, May 31, 1902, was signed only when the resources of the Boers 
had been broken by unceasing strain against superior forces, 
Transvaal then became a British crown colony. 

Already in March 1901 Milner had arrived at Pretoria to inaugu- 
rate a civil administration. He created an efficient four-judge 
supreme court; municipal government was organized; and improve- 
ment little short of spectacular was made in the provision of schools 
and teachers. But the main effort was made to restore the rural 
economy by the prompt granting of relief, the assessment of war 
damage, the provision of seed, and the loan of agricultural equip- 
ment. More than £10,000,000 in grants and loans was spent on 
development projects. As an emergency measure labour difficul- 
ties in the mines were met by importing Chinese coolie labour, It 
served its purpose and by 1908 annual mine production was valued 
at £30,000,000. Parallel with this administrative reconstruction 
went Milner’s moves to set the points right for federation. 

Meanwhile Louis Botha and Smuts, neither of them Transvaalers 
by birth, began the political education of the Afrikaner in the 
Transvaal. In January 1905, having deliberately declined to par- 
ticipate in Milner’s nominated legislative council, Botha formed 
Het Volk, a party with two objectives, conciliation and self- 
government. Largely as the result of Smuts’s unofficial visit to 
London soon after the Liberal ministry of Sir Henry Campbell- 
Bannerman took office, the Liberal cabinet advised the immediate 
granting of responsible government. The first election was held 
at the beginning of 1907 and Het Volk secured 37 of the 69 seats in 
the new legislative assembly, Lord Selborne (high commissioner, 
1905-10) Milner’s successor, therefore asked Botha to form a 
ministry and Botha included Smuts in his team. Between 1907 
and 1910, when the Transvaal was merged in the union, the min- 
istry displayed great ability. 

The major problem was the one the ministry had inherited 
from Milner; namely, the problem of federation, Intercolonial 
conferences on such vital matters as a common appeal court, a 
common native policy, and railway rates and customs proved sterile 
in spite of repeated efforts. Failure of the Customs Conference of 
May 1908 provided the occasion for Smuts to move six resolutions 
in favour of taking concrete steps toward attaining political union. 

At the national convention which met in Durban in October 1908 
Smuts proved his mettle, He broke the Natal move to substitute 
federation for a closer union, and whenever rupture threatened he 
Smoothed away objections or found a compromise formula. 
Botha’s more sober approach was equally impressive and did more 
Probably to convince the Afrikaners than the mental agility of 
Smuts. Together they made a perfect team, and the result was 
that Pretoria became the axis of political gravity, the centre of 
Transvaal Province, in the union established by the South Africa 
Act, 1910, For the subsequent history of the Transvaal, see SOUTH 
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POPULATION, ADMINISTRATION, AND ECONOMY 


z population —n 1960 the population of the province was 
Co477, comprising 1,468,305 whites, 63,787 Asians, 108,007 
«o Oureds, and 4,633,378 Bantu (a term that has oticially replaced 
Native” or “African”). Of the whites, 85% are urban dwellers, 
48 are 94% of the Asians and 92% of the Coloureds. A larger 
a tion of the Bantu are urbanized in the Transvaal, about 44% 
Ñ € total Bantu population, living chiefly in the native townships 
4 the Rand mining area. 
N towns in Transvaal are Johannesburg (pop. [1960] 595,- 
a ‘Tetoria (430,018), Germiston (148,102), Springs (137,253), 
(q a (122,502), Roodepoort, Krugersdorp, Brakpan, Boksburg 
tv), Vereeniging, and Carltonville. 
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Administration.—The administrative relationship between 
the provinces and the central government is described in SouTH 
AFRICA, REPUBLIC or. The provincial council, which meets in 
Pretoria, legislates by ordinances on matters proper to its consti- 
tution. These include financial appropriations, entertainments 
tax, hospital services, municipal elections, motor vehicles, educa- 
tion, road plant, townships and town planning, companies tax, 
local government superannuation, road traffic, division of land, 
roads, and municipalities’ powers of expropriation. The main 
items of provincial revenue include companies tax, provincial in- 
come tax, motor vehicle licences, personal tax, and hospital receipts, 
The province receives from the central government a substantial 
subsidy and a grant for national roads. Chief items of expenditure 
are education of European children, hospital and health serv- 
ices, roads and bridges, interest and redemption, national roads 
and bridges, and education of Coloured and Asian children. 
The province is divided into 53 districts for purposes of adminis- 
tration. 

Education.—Schools for white children in the mid-1960s num- 
bered more than 1,050, including primary, primary and secondary 
combined, and secondary. There were also four training colleges 
for white teachers. There were about 90 primary schools for 
Asians and Coloureds and one secondary and one intermediate 
school. There were also two training colleges. Bantu schools 
numbered about 2,600. There are four universities in the prov- 
ince: the University of the Witwatersrand (1922), Johannesburg; 
the University of Pretoria (1930; founded in 1908 as the Transvaal 
University College); Potchefstroom University for Christian 
Higher Education (1951; founded as a college in 1869); and also 
the University of South Africa (founded in 1873) at Pretoria, 
which conducts its courses by correspondence. After 1959 the Uni- 
versity of the Witwatersrand was not allowed to accept nonwhite 
students without the special permission of the minister of Bantu 
education. In 1959 the University College of the North for Bantu 
students, under the government department of Bantu education, 
was established at Turfloop, near Pietersburg. 

The Economy.—A griculture —The most important agricultural 
crop in the province is maize (corn), to which about 4,200,000 ac. 
(1,700,000 ha.) are planted. Out of a total annual South African 
production of 30,000,000-60,000,000 bags (of 200 Ib. [90.7 
kilograms]), the province contributed nearly one half. The most 
productive area is the High Veld in the southern part of' the prov- 
ince. Wheat is grown mainly as a winter crop under irrigation and 
tobacco mainly in irrigation areas as a summer crop. Transvaal 
produces 85% of South Africa’s total crop of tobacco, chiefly 
Virginian in type. 

Citrus fruits are grown under irrigation, about half South 
Africa’s crop coming from the province. The main areas of pro- 
duction are the valleys of the Crocodile River in the eastern part 
of the province, the Zebediela estate in the north, the Rustenburg 
area in the south of the Bushveld Basin, and the Tzaneen area in 
the northeast. 

Livestock —Cattle are suited mainly to the bushveld or savanna 
country, sheep chiefly to the grass veld of the south. Two-thirds 
of the cattle belong to whites, while 90% of the sheep are on white 
farms mainly in the districts of Ermelo, Standerton, Belfast, and 
other parts of the High Veld. 

Mining and Industry—Mining in the Transvaal is concerned 
mainly with gold, coal, and iron ore. The chief coal fields of the 
southern Transvaal are the Witbank, Witbank South, Middleburg, 
Bethal, Breyton, Chrissiemeer, Ermelo-Piet Retief, and South 
Rand fields. By far the greatest output is from the Witbank fields. 
There are further fields at Waterberg and Soutpansberg. Diamond 
workings include the large Premier Mine near Pretoria, source of 
the famous Cullinan diamond (see Dramonp). 

The main industrial area is centred on the Witwatersrand and in- 
cludes the Vereeniging-Vanderbijlpark area in the south and Pre- 
toria in the north. The predominance of this industrial area is 
due mainly to the gold-mining activity combined with the availa- 
bility of cheap coal and of water from the Vaal River. The power 
output of the Electricity Supply Commission’s Rand and Orange 
Free State Undertaking exceeds 11,000,000,000 kw.hr. 
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Transport.—There are about 3,500 mi. (5,630 km.) of railway 
track in Transvaal, of which more than 1,000 mi. (1,600 km.) are 
electrified. The road system is well developed- and, apart from 
national highways and special roads, is the responsibility of the 
provincial government. In addition to the Jan Smuts International 
Airport, there are a number of civic airports. The nearest seaport 
to the Transvaal is Lourenço Marques, in Portuguese East Africa 
(Mozambique), through which much of the import and export 
traffic is conducted, 

See also references under “Transvaal” in the Index. 

(J. H. Wy.) 

TRANSYLVANIA, a region of distinct geographical identity 
which from the 11th century until 1918 formed part of Hungary, 
but was then ceded to Rumania, of which it still forms a part. The 
name, which appears in the 12th century, signifies “beyond the 
forest” (i.e., from Hungary); the Hungarian name, Erdély, means 
“the land at the foot of the forest,” and from this the Rumanian 
Ardeal is taken. The German name, Siebenbiirgen, is usually de- 
rived from the seven principal fortified towns founded by German 
colonists. These were: Hermannstadt (Hung. Nagyszeben; Rum. 
Sibiu), Klausenburg (Kolozsvár; Cluj), Kronstadt (Brassó; 
Brasov), Bistritz (Besztercze; Bistrita), Medias (Medgyes; 
Medias), Mühlbach (Szdszsebes; Sebeş), and Schissburg (Se- 
gesvar; Sighisoara). The former Transylvania proper is a 
D-shaped area roughly equivalent to the modern regions of 
Cluj Brasov, and Hunedoara and the Mures-Magyar Auton- 
omous Region. Its area of 21,297 sq.mi. (55,160 sq.km.) is 
contained on the north and east by the Carpathians, on the south 
by their continuation, the Transylvanian Alps, and on the west 
by the lower and more broken Bihor Mountains. The name has 
been used, however, to include the neighbouring regions of Mara- 
mures and Crişana (8,780 sq.mi. [22,740 sq.km.]) and Banat 
(g.v.; 8,417 sq.mi. [21,800 sq.km.]), also transferred after 1918 
from Hungary to Rumania; i.e., a total area of 38,494 sq.mi. 
(99,700 sq.km.) with a total population (1963 est.) of 6,648,318. 
The census of 1956 gave 4,051,603 Rumanians, 1,558,631 Magyars, 
and 368,255 Germans of a total of 6,232,312. The soil is fertile, 
there are extensive forests, and the mineral resources include gold, 
salt, coal, iron, methane gas, and mercury. 
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HISTORY 

Transylvania formed the nucleus of the Dacian (Getic) King. | 
dom, which can be traced back to the 3rd century B.C. and was to 
become the Roman province of Dacia (q.v.) following the final vic. 
tory of Trajan over the Dacian king Decebalus in A.D. 106. 

After the withdrawal of the legions by Aurelian (A.D. 271) the 
region was overrun by successive barbarian tribes: Germanic 
(Goths, Gepidae), Ural-Altaic (Huns, Avars, and probably Bulgars 
and Pechenegs), and Slavic. The question whether a Daco. 
Roman (Vlach) population survived is discussed in VuAcus, 

Magyar Conquest.—The Magyars did not fully establish their 
rule until A.D. 1003, when their newly crowned King Stephen made 
himself master of the country, defeating, tradition has it, a native 
prince, Gyula, variously claimed as Vlach or Bulgarian by race, 
The local rulers were not strong enough to exact concessions from 
their new masters, but the remote and mountainous character of 
the country hindered complete integration with Hungary. The ad- 
ministration was, however, consolidated soon after the conquest 
by the settlement, probably as frontier guards, of the Szeklers 
(q.v.), a tribe akin to the Magyars, in the east and southeast, and 
of the “Saxons” (Germans from Luxembourg and the Rhineland) 
on the southern and northeastern passes. Both Saxons and Szek- 
lers were free, self-governing communities under the king; the 
former proved a great civilizing influence. The chief of the many 
privileges of the Saxons was the charter (Goldener Freibrief) 
granted them in 1224 by Andrew II. Very few early documents on 
Transylvania survive, so no conclusion can be drawn from the fact 
that there is no mention of the Vlachs before 1222, when they ap- 
pear as shepherds. Soon afterward they figure as settled peasants, 
and in the 13th and 14th centuries Vlach nobles are mentioned, but 
these were shortly to be Magyarized. The most famous Vlach was 
Janos Hunyadi (q.v.). 

The great Mongol invasion of 1241 checked Transylvanian de- 
velopment and hindered Magyar immigration, while the local Vlach 
peasant population increased. At first a Hungarian prince usually 
acted as governor, but from the 13th century onward the province 
was under a special voivode. A diet met as early as 1229, but the 
dominant communities, nobles (Magyars), Szeklers, and Saxons, 
did not combine to develop strong local institutions until the 15th 
century, when the power of Hungary began to decline under Turk- 
ish pressure. Exactions to meet the Turkish danger caused unrest 
among the Magyar and Vlach peasants, which burst out in a serious 
uprising in 1437. To counter this the nobles, Szeklers, and Saxons 
concluded at Kápolna (Valea Capelei) on Sept. 14 of that year & 
“brotherly union” whereby they swore fealty to the king of Hun- 
gary, promised to support each other against the peasants and the 
Turks, and agreed to settle internal disputes by arbitration. This 
union was renewed in 1438 and 1459, and in 1506 a Supreme Court 
of Justice was established for all the communities, then referrel 
to as “nations.” This third union formed thenceforward the basis 
of the Transylvanian local constitution, relations with the serfs 
being regulated by the codex tripartitus introduced in Hungary mn 
1514 after the peasant uprising of that year. 

Transylvania a Principality——With the subjugation of 
Hungary by the Turks after the Battle of Mohacs (1526), Transyl 
vania became de facto independent under local Magyar princes, 
though the Hungarian succession was claimed by the Austrian 
Habsburgs. The voivode John (g.v.) Zápolya, who arrived to? 
late for the battle, was left the strongest power in Hungary aM 
was elected king by the anti-Habsburg party (Oct. 14 and Nov. 10, 
1526). For the next 12 years, however, Ferdinand of Habsburg 
disputed his claim, the matter being settled by the secret Treg 
of Nagyvárad (Oradea; 1538), which confirmed Zápolya as king 0 
Transylvania and part of Hungary on condition that on his deat 
these territories should revert to the Habsburgs. This stipulation 
was violated by the Estates when he died in 1540; electing his son 
as prince, they cut themselves loose from Hungary and became 
tributary to the sultan. Under the dynasties of Zápolya ay 
Bathory Transylvania preserved its independence by the playing p i 
of sultan against emperor and took an important part in te 
tional affairs, especially under Stephen (q.v.) Bathory, who Wi 
also king of Poland (1575-86). 
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The chief internal event of the 16th century was the triumph, 
after a severe struggle, of the Reformation. The Saxons were con- 
verted to Lutheranism, the majority of the Magyars to Calvinism, 
while many Szeklers became Unitarians; in 1556 the most famous 
Unitarian community of the continent, with its own bishop, was 
founded at Kolozsvar (Cluj). A party, usually identified with the 
Habsburg cause, remained Catholic. At a time of bitter religious 
controversy Transylvania set a notable example of tolerance; 
the Diet in 1571 declared the Calvinist, Lutheran, Catholic, and 
Unitarian religions to be “received” and entitled to free exercise 
and equal rights for all time. A flaw in this settlement was the 
exclusion of the Orthodox Church to which the Vlach (Rumanian) 
peasants belonged and which had more adherents than any of the 
“received” creeds, The Orthodox, subject to the metropolitan of 
Walachia, were impeded in contacts with their ecclesiastical super- 
jors; Calvinist pressure had the unintended result of fostering 
national consciousness by the translation of scriptures and liturgy 
into the Rumanian language. The various Protestant groups 
formed the backbone of Transylvanian nationalism; the efforts 
of the Catholic Bathorys to carry through the Counter-Reforma- 
tion with Jesuit aid were the main cause of the confused wars 
which filled the last years of the century. It was in the course of 
these campaigns that Michael the Brave, voivode of Walachia, 
intervened and for a year (1600) actually united Moldavia, 
Walachia, and Transylvania in a single state, for which he did 
homage to the emperor Rudolf II. This brief episode was later to 
fire Rumanian national aspirations. Michael was murdered in 
1601 by order of the emperor’s commissioner Gen. Giorgio Basta, 
and in 1604 the emperor secured Transylvania; but the prosecu- 
tions indulged in by Basta’s troops and the proselytizing fury of 
the Jesuits speedily provoked a rebellion. 

On April 5, 1605, the Diet elected as prince Istvan Bocskay 
(q.v.), who by the Peace of Vienna (June 23, 1606) forced the 
emperor to recognize him as prince of an enlarged Transylvania 
and secured the confirmation of all traditional liberties; while by 
the Treaty of Zsitvatérdk (November 1606) he negotiated a 20 
years’ truce between the emperor and the sultan. Unfortunately, 
Bocskay died on Dec. 29, 1606. Gabriel Bathory (1608-13) was 
the most tyrannical ruler Transylvania ever had, but the reign of 
Gabriel Bethlen (1613-29) restored the principality’s former 
glories and is generally regarded as its golden age. 

Under Bethlen and György Rákóczy I (1630-48; see RÁKÓCZY) 
Transylvania was again a power of international importance and 
the chief bulwark of Protestantism in eastern Europe. The Habs- 
burgs, distracted by the Thirty Years’ War, were obliged to treat 
with the princes of Transylvania as equals, while the Ottoman Em- 
pire, for the time, was unable to interfere with its nominal vassal. 
Only when György Rákóczy II (1648-60) was defeated in a cam- 
paign against Poland did the reviving Porte again intervene, de- 
pose Rákóczy, and, after six princes had died violent deaths within 
three years, appoint a Szekler, Michael Apafi (1661), who ruled 
a8 a mere vassal of the Turks; Transylvania sank again into ex- 
treme misery, 

When the Turks were defeated before Vienna (1683), the 
Estates opened secret negotiations with the emperor Leopold I, 
whose Suzerainty they recognized under the treaties of Vienna 
(1686) and Blasendort (Blaj; 1687). Apafi died in 1690, being 
ae by his son, Apafi II. The Turks appointed Imre 
D ököly (q.v.) as prince, but he failed to establish himself. On 

ec. 4, 1691, the emperor Leopold issued the diploma regulating 
relations with his subjects. 

Period of Habsburg Rule.—By this most important docu- 
aa the emperor swore to uphold the constitution of Transyl- 
Ht which was again considered de jure a part of Hungary while 
N: oe facto a separate unit. He confirmed the privileges 
a erties of the three “nations” and four “received religions, 

agreed that the Diet should meet annually; but he also imposed 
aa ute on Transylvania, stationed a garrison in it, and put it un- 
Roja gubernium, directed after 1694 from the Siebenbiirgische 

i mtd in Vienna. In 1697 Apafi II was induced to abdicate. 

a 699) rte recognized the situation under the Peace of Carlowitz 
- In Transylvania itself the resistance to the imperial 
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troops and the Jesuits ceased only after the Peace of Szatmár 
(Satu Mare) (1711). 

During the succeeding century the pressure of Catholic and 
bureaucratic rule gradually broke down the old individuality of 
Transylvania, which was promoted, in compensation, to the title 
of a grand principality in 1765. The Catholic church retained a 
form of internal autonomy in the shape of a body, part clerical, 
part lay, known as the Status Catholicus. The privileges of the 
Szeklers had already almost vanished in the 16th century, and 
many of them had sunk into serfdom. In the 18th the Saxons were 
in danger of following suit, but were saved by their great minister 
Samuel Brukenthal. 

The Rumanians, however, their numbers rising rapidly both by 
natural increase and by the influx during the 18th century of refu- 
gees from the Phanariote regime of Moldavia and Walachia, were 
at last able to develop a national consciousness. This was unex- 
pectedly fostered by the creation of a Uniate Church in Transyl- 
vania in 1698, when the Orthodox metropolitan and his clergy 
yielding to Jesuit offers, signed an act of submission to Rome, while 
retaining their own rites and customs. By imperial diploma of 
1699 the Uniates were to have the same privileges as the members 
of the Latin rite, though they never in fact enjoyed the full status 
of the Latin Catholics. Nonetheless the removal of some of their 
disabilities allowed educational and social advance, to the ultimate 
benefit of all Rumanians. The Orthodox who refused to join the 
union were deprived of all contact with their còreligionists over 
the border and had no proper organization until 1759 when they 
were placed under the archbishop of Pest. 

Some Rumanians emerged from serfdom when Maria Theresa 
in 1766 extended the system of the Military Frontier against the 
Turks to three Vlach districts in Transylvania. The visits of 
Joseph II to the country (1773, 1783) gave rise to rumours that 
the serfs were to be liberated and armed against their masters; he 
abolished the constitution in 1784, dissolving the three “nations.” 

In 1784 the Rumanian peasants led by Nicolae Horia, Ion 
Cloşca, and Gheorghe Crişan rose and massacred many Magyar 
nobles. On Joseph’s death in 1790, a strong demand arose among 
the Magyars for the full union of Transylvania with Hungary. 
Alarmed by this the Rumanians, led by Uniate and Orthodox eccle- 
siastics, submitted to Leopold II the supplex libellus Valachorum 
demanding recognition as the fourth nation of the country and 
that the Uniate and Orthodox churches should figure as the fifth 
and sixth “received” religions. The petitioners inaugurated the 
modern “Vlach controversy” by appealing to their “ancient rights” 
as the autochthonous inhabitants of Transylvania, The document 
was passed by Leopold to the Transylvanian Diet of 1791, which, 
busily engaged in reaffirming its position, rejected it and restored 
the old constitution. Under Francis I and Ferdinand II, however, 
there was in fact little liberty for any party. 

On the outbreak of the revolution of 1848 the Magyars peti- 
tioned for union with Hungary, promising the Rumanians the 
abolition of serfdom and other reforms in return for their sup- 
port. The Rumanians, however, rejected the alliance, and at the 
“field of liberty” of Blaj declared themselves a free nation, form- 
ing an integral part of Transylvania, and swore fealty to the Habs- 
burgs (May 15). A political program, based on “the principles of 
fraternity and liberty,” was drawn up, but rejected by the Diet at 
Cluj, which proclaimed the union with Hungary, the Saxon repre- 
sentatives accepting this decision by a majority, and declared the 
new Hungarian laws to be sufficient guarantee of necessary reforms. 

In the subsequent fighting between the Hungarian and the 
Austro-Russian troops, much of which took place in Transylvania, 
both Saxons and Rumanians took up arms against the Magyars, 
and a bitter racial war resulted. The Austrian constitution of 
1851, which abolished both the Military Frontier and the Saxon 
privileges, treated all nationalities with equal severity. The di- 
ploma of Oct. 20, 1860, restored the old constitution and the 
Hofkanzlei, but these were abolished when Transylvania became 
an integral portion of Hungary under the Austro-Hungarian com- 
promise of 1867. In the following year it was reorganized in 
“comitats” with the rest of Hungary. 

From 1868 to 1918 Transylvania was dominated by Magyar 
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racial policy. The basic Nationalities Law of 1868, in theory ex- 
tremely liberal, in practice remained almost a dead letter. The 
Saxons, numerically inferior, confined themselves to building up 
an organization for the defense of their social and religious in- 
dividuality. In spite of this, their ancient national status was 
abolished in March 1876. 

The Rumanian national movement was more active. The idea 
of uniting all Rumanians in one body politic had never been wholly 
dormant since the days of Michael the Brave, but so long as the 
Danubian provinces remained under Turkish suzerainty, the goal 
was generally conceived as a Rumanian state under Habsburg rule. 
Austria, however, lost its last chance of securing Moldavia and 
Walachia through its unsuccessful diplomacy during the Crimean 
War, and the compromise with Hungary of 1867 finally alienated 
its Rumanian subjects. In past centuries the main trend of the 
Rumanian movement in Transylvania had been social, but with 
the abolition of serfdom in 1853-54 the national struggle proper 
began to occupy the attention of the few intelligentsia and middle 
classes. Rumanian irridentism, though provided with a focus by 
the creation of an independent Rumanian kingdom, never assumed 
the proportions of the Serbian because of the discouragement of 
King Carol I of Rumania, allied with Austria-Hungary and Ger- 
many by the secret treaty of 1883. It gathered momentum how- 
ever in the last years before World War I, and the severity of the 
measures taken during that war in Transylvania by the Hungarian 
authorities, especially after the advance into the territory of the 
Rumanian Army in 1916, were an indication of the strength of the 
desire for the dissolution of Austria-Hungary among almost all 
Rumanians. 

Union With Rumania.—In October 1918 the Rumanians of 
Transylvania announced their decision to direct their own des- 
tinies. On Oct. 27 a National Council was established at Arad; 
and on Dec. 1 a convention assembled at Alba Iulia proclaimed 
the union of Transylvania with Rumania, at the same time prom- 
ising to respect the rights and liberties of the other nationalities. 
The Saxons adhered to this resolution on Jan, 21, 1919, the Mag- 
yars not till 1921, and then under protest. The union was thus 
carried through without calling on the secret treaty of Aug. 17, 
1916, under which the Allies had promised Transylvania to Ru- 
mania. The frontier was determined by the Treaty of Trianon 
(June 4, 1920), leaving a western fringe with a considerable Mag- 
yar population. The Rumanian minorities treaty guaranteed the 
rights of the non-Rumanian population; but the transference of 
the administration from Magyar to Rumanian hands was accom- 
panied by considerable friction. This was aggravated by the cen- 
tralizing policy of the Rumanian government and by Hungary’s 
bitterness over territorial losses, expressed in violent propaganda. 

In July 1940 Hungary took advantage of the international situa- 
tion to press its claims, which had never been dropped, and forced 
Germany and Italy to impose on Aug. 30, 1940, the Vienna Award, 
which restored to Hungary about two-fifths (16,830 sq.mi. [43,588 
sq.km.]) of the enlarged Transylvania, with a population of about 
2,500,000, composed of Magyars and Rumanians in about equal 
numbers. The new frontier ran from a point near Salonta 
(Nagyszalonta) eastward and southeastward, passing just south 
of Cluj and including the Szekler cities in Hungary but leaving 
Brasov, Sibiu, Alba Iulia, Arad, and Timisoara to Rumania. Both 
countries were dissatisfied with the partition, and Rumania in par- 
ticular thereafter based its policy largely on the hope of increasing 
the award. The Allied-Rumanian armistice of Sept. 12, 1944, 
promised Rumania the restoration of “all or the greater part” of 
the territory lost in 1940. The peace treaty of Feb. 10, 1947, 
finally reestablished the 1920 Rumanian-Hungarian frontier. 

Communist Rule.—Under the Rumanian Communist constitu- 
tion Transylvania was divided between new administrative regions. 
In the Magyar Autonomous Region set up in 1952 the Magyars 
(mainly Szeklers) were 77.3% of a population of 767,000 and the 

Rumanians 19.7%. In a redrawn Mures Magyar Autonomous 
Region (1961) the proportion changed to 62% and 35% respec- 
tively of a similar total. The Magyars until 1959 had a separate 
university at Cluj. The Germans were greatly reduced by post- 
war deportations. The Rumanian population were particularly af- 
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fected by the suppression in 1948 of the Uniate Church, to which 
the majority belonged. 
See also references under “Transylvania” in the Index. 


Brsrrocrapuy.—S. Szilagyi, Monumenta Comitialia regni T, ransyl. 
vaniae (1875 ff.) ; R. W. Seton-Watson, Racial Problems in Hungary 
(1908) ; N. Jorga, Histoire des Roumains de Transylvanie et de Hongrie 
(1916); D. Teutsch, Geschichte der Siebenbürger Sachsen, Sth ed 
(1925); J. Cabot, The Racial Conflict in Transylvania (1926); C, A 
Macartney, Hungary and Her Successors (1937) ; L. Makkai, Histoire dy 
Transylvanie, with good bibliography (1946). (B. Br.) 

TRANSYLVANIAN ALPS (Carrapu MErDIoNALI), 
This is an inclusive name for the mountainous region in Rumania 
which forms a continuation of the Carpathian Range south of the 
Jablonica Pass. In the east they constitute part of the southem 
Carpathians, but across the rest of the range the mountains forma 
series of detached blocks in broken connection with one another, 
the lowland between comprising the Transylvanian Basin. Formed 
in Tertiary times, they are part of the eastern arm of the Alpine 
fold system which continues in a wide arc through the Carpathians, 
turns abruptly westward at Pietrite Fetei into the Transylvanian 
Alps, again turns almost as abruptly southward at Retezat through 
the Szretinye Mountains and across the Danube at the Iron Gates 
to turn eastward into the Balkan Mountains. 

The eastern mountains, the Moldavian Carpathians, are divided 
parallel to their trend by the upper valleys of the Muresul and the 
Olt, separating the outer (eastern) ranges which consist of highly 
folded Flysch (Cretaceous, Eocene, and Oligocene) flanking an 
(inner) crystalline massif of plutonic rocks, gneisses, and schists 
flanked again by Carboniferous, Permian, and Triassic rocks. The 
western of these two ranges, the Harghita complex of Tertiary 
volcanic rocks (andesites, andesitic tuffs, etc.), forms the eastem 
boundary of the Transylvanian Basin, and through it break the 
rivers Olt and Muresul. The Transylvanian Basin seldom rises 
above 1,600 ft. (490 m.) in altitude and is covered by Miocene 
deposits. The southern boundary is formed by the Transylvanian 
Alps, which consist almost entirely of a crystalline massif of 
gneiss, schist, and granite, with a very narrow and broken fringe 
of Flysch on its southern (outer) edge. This massif forms the 
most continuous range in the region and contains the highest peaks 
(Moldoveanu 8,343 ft. [2,543 m.] and Negoiu). 

The mountains of the southwest and west, which do not form 
a continuous range but are isolated by wide valleys, have a mort 
complex structure than the Transylvanian Alps, for they consist 
of crystalline massifs, which beneath the covering rocks are prob 
ably continuous with that of the Transylvanian Alps margined by 
Triassic, Rhaetic, Jurassic, and Cretaceous beds and to a less Gi 
tent Carboniferous and Permian. There are three main masses: 
the Szretinye Mountains, the Transylvanian Ore Mountains, an 
the Bihor Massif (Munții Bihorului). There, as well as in the 
Maramureş district in the north, are Tertiary volcanic rocks of 
andesitic composition associated with which are important go! 
and silver lodes. Some of the mines (e.g., Rosia-Montana, sof 
Verespatak) have been worked since Roman times; the district 
still contains the most valuable gold deposits in Europe. They 
volcanic rocks are probably associated with north to south faulting 
which occurs in this region. The northern boundary is less well de- 
fined and comprises a low range in the west, with the higher range 
the Rodna Hegyseg, farther east. 

There are evidences of past glaciation among the highest peaks 
which nowhere reach 9,000 ft. (2,700 m.), so that none of them is 
permanently snowcapped. Precipitation in the Transylvania 
Basin averages 24 in. (610 mm.), and great seasonal extremes 4 
temperature are experienced. This basin does not include exten 
sive lowlands but is cut up by a network of valleys forme! A 
mountain streams that drain into it from the peripheral range 
The three main streams are the Somesul, which, draining the not # 
ern half of the basin, flows northwest to join the Tisa (Tisza. ; i 
Mureşul, which, crossing from east to west enters the Pannen 
Basin along the southern margin of the Transylvanian Ore Moy 
tains and also joins the Tisa; and the Olt, which breaks thro! 
the Transylvanian Alps by the Turnu Roşu Pass to joie yy 
Danube. Other passes in this range, all of which are followed | 
railways, are the Bodza, Témés, Vulcan, and Teregova; w 
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those in the Moldavian Alps are the Prislopul, Rodna, Borgo, 
Télgyes, Bekas, Ghimes, and Oituz passes, several of which are 
used by railways. See RUMANIA. (A. F. A. M.) 

TRAP, as used in this article, refers to a mechanical device 
used for capturing wild animals. Under primitive conditions the 
trap was an important tool for securing food and clothing A 
great many different kinds of traps have been made, depending 
on the kind of animal to be caught, the materials available and 
the knowledge of the trapper. Some traps confine the animal in 
a relatively small space, others grasp and hold the living animals, 
and still others kill. Some traps are operated by the hunter, while 
others are actuated by a trigger mechanism released by the ani- 
mal being caught. 

The deadfall was a popular trap in the early days of the Hud- 
son's Bay company, which was organized in 1670, It consisted 
of a heavy log (or tree limbs) held over another log (or limbs) 
by a baited trigger. When the bait was moved the trigger released 
the fall log, which crushed the victim. Sometimes the fall log 
was weighted with stones. Eskimos sometimes use a slab of ice 
for the crushing weight. 

One type of trigger is “figure 4,” so named because of its shape. 
It consists of three sticks. The vertical one is usually driven into 
the ground so that it forms a rigid support. A notch on the un- 
derside of the diagonal stick rests on top of the vertical stick and 
its upper end supports a weight. The lower end of the diagonal 
stick is held in place by a notch in one end of the horizontal piece; 
another notch in the horizontal stick fits into the vertical sup- 
port, while the other end of the horizontal stick is provided with 
the bait. When the baited end is moved, one of the notches is 
disengaged and the weight falls. The weight may consist of a 
box, in which case the animal is caught alive and unharmed In a 
variation of the live box trap, the box is held up by a vertical stick 
provided with a crosspiece that holds the bait under the box. 
Either method is an improvement over having the hunter remove 
the support from concealment, Such methods were largely aban- 
doned when steel traps became available in the 1830s. 

The steel trap is the most popular modern type of trap for 
securing furbearing animals. The basic type consists of two 
jaws, which lay horizontally to form a circle when the trap is set. 
They are held in this position by a lever that is released when 
the pan is depressed. The pan is located in the centre of the 
trap and the trap is often set between sticks so arranged that 
the animal steps on the pan and is caught by the foot. The jaws 
are moved by a stiff spring that travels up the jaws as they close 
and locks them together. The trap is usually chained to an anchor 
to prevent the captive from dragging it away. 

The noose, with or without a trigger, is widely used for cap- 
turing animals. The lariat, or lasso, is one type. Another type 
is the snare, which is often supported by a spring, such as a bent 
Sapling, The noose may be held in position by a string covered 
with salt. When it is gnawed sufficiently to break, the sapling 
pulls the noose tight around the animal and lifts it off the ground. 
Another method consists of using the free end of a bow knot for 
the noose. The struggles of the victim ties the knot. Sometimes 
the noose is held in position by a notch in a convenient shrub. 
dip Snare without a spring is also effective in capturing small 

h mals, such as rabbits. If the noose is arranged so the head of 
ae enters it, the initial jump of the captive is usually 
a feet to kill it. Such a snare requires a rigid anchor. Animals 

arge as moose have been snared. 
ts ets are of ancient origin and are used for capturing animals 
ie ae in size from small insects to large sea turtles. They were 
aa of Sticks and vines before string, wire and man-made fibres 
is ines available, Sometimes a fence of stakes, known as weir, 
ike ioe in the water to direct fish into the net. Such a funnel- 
Teepe is also used in certain fish traps and bird traps, 
to locat small opening into the trap is difficult for the captive 
d capt e after it has entered. Fences on land are sometimes used 
can be ie wild animals by driving them into a corral, where they 

> held by closing a gate, 

Consists -p mals are also sometimes driven into a pitfall, which 
S of a deep hole, usually dug in the animal’s trail. The 
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pit is covered with sticks and leaves to make it look like the sur- 
rounding ground surface. Bait may be placed in the middle of 
the covering and a low fence erected around the edge of the pit. 
When the animal leaps over the fence to pounce on the bait, it 
breaks through the flimsy covering and lands in the pit. The 
animal is unable to jump or climb out because the pit is too deep 
and its sides are too steep. Spears are sometimes arranged in the © 
pit so that the animal is killed when it falls on them. Small pit- 
falls are useful for capturing certain kinds of insects. A molasses 
trap is an example. It consists of a glass jar buried so that its 
opening is level with the ground. Equal parts of molasses and 
water serve as bait. After an insect falls in the trap it is unable 
to crawl out because of the overhanging walls and the sticky nature 
of the bait. 

Some adhesive substances are used to capture animals, Ad- 
hesive flypaper and bird lime are examples. 

Traps for capturing animals alive and unharmed have provided 
a means for marking, releasing and sometimes recapturing an in- 
dividual animal. Data thus obtained have provided valuable 
information in various fields of research, such as the migrations 
of animals or the home range of nonmigrating species. It also 
makes possible the taking of an animal census in an area to deter- 
mine certain effects, such as of widespread spraying. Live trap- 
ping also provides information in relation to life histories and 
general natural history. Modern live traps for mammals are 
mostly of the box type in which the trigger is released by de- 
pressing a treadle. An exception is the type of beaver trap with 
jaws like a large steel trap to which wire mesh is attached. When 
the beaver releases the trigger mechanism, the jaws close with- 
out, touching him, but the mesh attached to the jaws holds the 
animal securely in a package that can be transported readily. 

See also FisHeries: Fishing Methods; Fur: Fur Trapping 
Techniques; HUNTING AND FISHING, PRIMITIVE: Primitive In- 
ventiveness in Food Getting. (H. B. Sx.) 

TRAPANI, a seaport of Sicily, an episcopal see, and capital 
of a province of the same name, 50 mi. (80 km.) W of Palermo. 
It is situated at the extreme northwest end of Sicily on a spit of 
land shaped like a sickle, and is overlooked by Erice (qg.v.; Monte 
San Giuliano). Pop. (1961) 76,363. The ancient part, inside 
the old surrounding walls, has buildings and churches of great 
historical and artistic importance. The new town has wide, regu- 
lar streets and modern buildings. The church of S. Agostino, built 
by Frederick III (II) of Sicily in the first half of the 14th century 
on the site of a chapel of the Knights Templar, has a beautiful 
rose window with casements for 24 small arches. The recon- 
structed Church of the Annunziata (1332) has a chapel with 
a marble group of the Virgin and the Divine Child of the Giovanni 
Pisano school. In the 16th-century chapel of the church of Sta. 
Maria del Gesù is a splendid glazed polychrome terracotta of a 
Madonna and Child, the work of Andrea della Robbia in 1521. 
Noteworthy Baroque buildings include the cathedral (early 17th 
century); the Municipio (1696) with its arches and statues; the 
Palazzo Xirinda (17th century), with rich ogival ornamentation; 
and Casa Coimbra, decorated with stones having diamond-shaped 
edges. The Museo Nazionale Pepoli, with paintings of the Titian, 
Veronese, Ribera, and Serpotta schools, is also worth mention. 
Trapani, as the ancient Drepanon (Latin Drepanum), was a 
Carthaginian possession and was ceded to the Romans after the 
Battle of the Aegates Islands (241 3.c.). It flourished in the 
Middle Ages and participated in the revolution of the Vespers. It 
was heavily bombed by the Allies in World War II. Industrial 
activities include salt production, tunny fishing, fish preserving, 
and marble working. 

TRAPANI Province is made up of 23 communes. It has an area 
of 950 sq.mi. (2,462 sq.km.). Pop. (1961) 421,063. Agriculture 
is important (grain, citrus fruits, cotton, wine). Principal towns 
are Erice, Marsala, and Salemi. (M.T. A. N.) 

TRAPPISTS, Cistercian monks of the reform instituted by 
Armand Jean le Bouthillier de Rancé (g.v.), abbot of La Trappe, 
a Cistercian abbey near Soligny, in Normandy, in the 17th cen- 
tury. The Trappist regime is extremely austere. See CISTER- 
cians: Trappists. 
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TRAPSHOOTING AND SKEET SHOOTING are two 
related shotgun sports that involve a formalized pattern of shoot- 
ing at disk-shaped clay targets, called “birds” or “clay pigeons,” 
which are thrown or scaled through the air from mechanical de- 
vices called traps. These take their name from the releasing cages 
or box traps used in the once-popular but declining live-pigeon 
shoots. A regulation target, which resembles an upside-down 
saucer, measures no more than 4,5, in. in diameter and 1} in. in 
height and is made of pitch and clay or limestone. Because of its 
extreme brittleness even one pellet from a shot charge will usually 
shatter it and score a “dead bird.” 

The original purpose of each type of clay-pigeon shooting was to 
improve the skill required for upland game shooting by simulating 
the various conditions that occur in actual field shooting (see 
Huntinc: Shooting Small Game). However, the increasing pop- 
ularity of both trapshooting and skeet shooting as sports in them- 
selves has made them year-round pastimes for marksmen who 
seldom engage in upland field shooting. Both sports teach skilful 
gun handling and require a sharp eye, a steady hand and quick 
reflexes. 

For those interested in a form of clay-target shooting which 
closely simulates grouse shooting the so-called grouse walk or 
quail walk has been developed. In this sport the shooter walks 
along a woodland path and shoots at targets that are released, 
either singly or in pairs, from traps hidden in the bushes alongside 
the path. 

Trapshooting.—Trapshooting, known as down-the-line shoot- 
ingin Great Britain, is by far the older of the two major clay-target 
sports. It originated in England about the end of the 18th cen- 
tury. In the early years live birds were used for targets and were 
released from simple box traps. The direction of the bird’s flight— 
being unpredictable—served as a challenge to the shooter’s skill. 
As the sport increased in popularity the supply of live birds in 
good quantity was soon exhausted and a substitute was found in 
the use of glass balls that were flung out by spring-loaded devices 
in various directions similar to the erratic flight of live birds, The 
use of hollow glass balls filled with feathers that scattered to 
the ground when a hit was made added a touch of realism to the 
sport. Late in the 19th century various types of saucer-shaped 
clay targets were tried, from which evolved the modern disk-type 
target. 

The sport was introduced into the United States about 1830 by 
Cincinnati, O., sportsmen. The evolution of targets followed the 
same sequence of live birds, glass balls and clay disks that took 
place in England. In 1880 George Ligowsky of Cincinnati de- 
veloped the first successful clay target and modern trap in the 
United States. 

Trapshooting is the long-range clay-target sport. A single 
sunken trap house is located 16 yd. in front of the five shooting 
stations (fig. 1). The targets are propelled into the air from the 
trap house at varying angles unknown to the shooter and travel 
about 50 yd. The target is usually rising at the time of shooting 
and, on the average, is hit about 35 yd. from the marksman. 

A regulation trap round is made up of 25 thrown targets; five 
shooters make up a squad. During a round of singles each shooter 
fires five shots at as many targets from each of the five stations. 
Each shooter in turn, beginning with the shooter at post number 
one, fires at one target. When all S 
the squad members have. fired at 
the cycle is repeated until each 
shooter has fired five shots. After TRAP HOUSE 
each five-shot series the shooters 16 YD. X 
move one post to the right, the e a [ee 
shooter at station number five 
moving behind the firing line to 
station number one. 

Single targets at 16 yd. call for 
25 shots from the forward posts 
or stations, 16 yd. behind the 
trap house. In handicap singles 

shooters are assigned longer yard- FIG. 1—LAYOUT OF A TRAPSHOOT- 
ages according to their previous ING FIELD 
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average scores in order to equalize competition. These yardages 
range from 17 to 27 yd. along the fan-shaped extension of the 
forward stations, In doubles competition, always fired from the 
16-yd. positions, two targets are released at the same time, usually 
on preset courses, and the shooter must fire one shot at each. 

A typical trapshooting gun is 12-gauge or smaller, with any 
conventional action and a full choke. A 30-in. or 32-in, barrel js 
preferred because of the relatively long shooting distance. 

Skeet Shooting.—In skeet shooting the same targets and traps 
used in trapshooting are employed but the pattern of shooting is 
different. Skeet shooting is the short-range clay-target sport that 
uses two trap houses and eight shooting stations. It originated in 
the United States as a method of informal shooting practice for 
upland hunters who wanted a greater variety of shooting angles 
than was possible in trapshooting. 

Between 1915 and 1920 definite rules governing the sport were 
instituted. At that time the shooting area was a complete circle 
of 25-yd. radius with the shooting stations marked off like the 
face of a clock. The ground-level trap, located at the 12 o'clock 
position, threw the targets toward the 6 o'clock point and the 
shooting routine was referred to as “shooting around the clock.’ 
In 1923 the 25-yd. circle was considered too large and the radius 
was reduced to 20 yd. About the same time, due to physical limi- 
tations of the shooting range at Ballard Vale, Mass., a change was 
made in the circular pattern of shooting. A second trap was 
placed at 6 o’clock which threw targets over 12 o'clock, At the 
same time the 12 o'clock trap was elevated about 10 ft. above 
the ground, By shooting from stations in only half the circle, 
and using both traps to throw targets, all the shooting angles of 
“around the clock” remained and the range could be set up ina 
smaller area with no danger to spectators, who formerly had to 
move with the marksmen. 

The term “skeet,” derived from an old Norse word for “shoot,” 
was adopted in the U.S. after a 1925 nationwide contest to name 
the new sport. 

A skeet field (fig. 2) consists of eight shooting stations arranged 
on a segment of a circle 21 yards in radius. A base chord, 120 ft, 
9 in. long, is drawn six yards from the centre of the circle which 
is the target-crossing point and is marked by a stake. The high 
trap house, ten feet above the ground, is located at the left of 
the field and the low trap house, not over three feet high, is at the 
right. Each shooting station is one yard square except for num 
ber eight which is one yard by two yards, : 

Twenty-five shots at as many targets make up a regulation 
skeet round and five gunners comprise a normal squad, The rout 
consists of singles—targets thrown one at a time, from the hig 
house (traditionally, at the command “pull”) or the low house (il 
the command “mark”)—and doubles—targets thrown from ead 
house simultaneously. Two shots, at singles from each house, att 
fired from each of the eight stations for a total of 16 shots. Ett 
shots are fired as four doubles from stations one, two, Six an 
seven. The 25th shot is fired after the first miss or, if there a 
no misses in the first 24 shots, as an optional shot from any Pi 
of the field. In the latter case the shooter usually prefers & singt 
shot from station seven. 

The favoured gun for skeet shooting is a 12-gauge, open-bo 
semiautomatic shotgun. Other guns are used, however, am 
competitions shooters are usually grouped according to the gaug? 
of their guns, 

Regulation and Competition.—The governing body for trap 
shooting in the United States is the Amateur Trapshooting asst 
ciation, with headquarters in Vandalia, O. This organization cal” 
into being at the end of the 19th century as the Interstate Associ 
tion of Trapshooters and conducted tournaments for both live-bit 
and clay-target shooting. The annual Grand American Handic? 
trapshoot at Vandalia, the premier U.S. trapshooting tournamel 
was first held in 1900. That same year the name of the govem 
ing body was changed to, the American Trapshooting associato 
which existed as an organization controlled by firearms manuf 
turers until ‘1924. It was decided at that time to make the sp 
completely independent and the name was changed to its pres 
form. 
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The National Skeet Shooting association, with headquarters in 
Dallas, Tex., was organized in 1925 in Massachusetts and the first 
national championships, which are held at a different place each 
year, were in 1935. 

In Great Britain the governing body is the Clay Pigeon Shoot- 
ing Association of London, founded as the Inanimate Bird Shoot- 
ing association in 1893. With the introduction of the standard 
clay targets at the close of the 19th century, the name was changed 
to the Clay Bird Shooting association in 1903, and the association 
became known by its present name in 1928. The association an- 
nually awards the Coronation Cup to the best all-round performer 
in skeet. 

Clay-pigeon shooting, the common term for all inanimate-target 
shotgun shooting in Europe, is popular in most continental nations, 
particularly the U.S.S.R., Rumania, Italy, Belgium, France, Greece, 
Finland and Sweden. Live-pigeon shooting is still popular in Italy, 
France and Monaco. 

Both trapshooting and skeet shooting are well established under 
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FIG. 2.—LAYOUT OF A SKEET SHOOTING FIELD 


the supervision of the International Shooting union, located in 
Wiesbaden, Ger., and the Fédération Internationale de Tir aux 
Armes Sportives de Chasse, in Paris. These two groups are re- 
sponsible for regulation of the world, European and Olympic 
championships, 

The world championships, held in a different country each 
year, include both trapshooting and skeet shooting competition. 
Matches, both individual and team, are conducted for men in each 
Sport, as are individual matches for women. 

Individual and team clay-bird (trapshooting) matches were in- 
troduced in the 1900 Olympic games which also featured (for the 
first and last time in the Olympics) live-pigeon shoots. Dropped 

rom the 1904 games, these matches were reinstated as Olympic 
competitions in 1908 only to be dropped again in 1928. Individual 
clay-pigeon competition was revived at the 1952 games at Hel- 
sinki, Fin, In the Olympics each competitor fires four 25-target 
Tounds on each of two days. Total targets hit out of the 200 at- 
tempted during the two-day event determine the winners. A 12- 
RA eo gun is used for this competition (see OLYMPIC 
S). 

See also Guns, Sportinc AND TarceT; SHooTING. (A. Pw.) 

TRASHI LHUMPO: see ZHIKATSE. 
la ASIMENO, LAGO (ancient TrasumENus Lacus), the 

Teest lake of the Italian peninsula, also known as Lake of 

7zusia, has a total area of 49 sq.mi. (128 sq.km.) and is 10 mi. 
Benes; W of Perugia. It is a shallow lake, its maximum depth 
fale 20 ft. (6 m.). Tt is fed by small streams and has an arti- 

re Subterranean outlet. The lake is surrounded by hills on 
eat Sides, with an open lowland to the west. Violent winds often 
Hea, heavy storms on Trasimeno, especially winds from the 
ihe West. There are only two villages, both popular bathing 

» On its shores: Castiglione del Lago and Passignano sul 
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Trasimeno. There are three islands in the lake: Maggiore and 
Minore in the northern part, Polvese in the southern. (G. Kx.) 

Battle of Lake Trasimenus.—In May 217 B.c. Hannibal ad- 
vanced southward from his base at Bononia (Bologna) and crossed 
the Apennines, probably by the Collina Pass which brought him to 
Pistoriae (Pistoia), From here he met with great difficulties in 
the marshes which at that time lay on the route to Faesulae 
(Fiesole), but he got his army through in four days. The Romans 
had stationed one army under the consul Gaius Flaminius at Ar- 
retium (Arezzo), another at Ariminum (Rimini) under his col- 
league Gnaeus Servilius. When Hannibal continued his march 
south of Flaminius’ position, the latter did not wait until his col- 
league could join him, but determined to follow and hang on Han- 
nibal’s heels, although probably hoping to avoid battle until 
Servilius arrived. 

But Hannibal set a trap by leaving the road to Rome and ad- 
vancing eastward toward Perugia along the north shore of Lake 
Trasimenus. Here the hills come close to the lake, leaving only 
a narrow defile along the lakeside. He put his troops in am- 
bush on the hills. Flaminius early one morning led his troops 
in column into the defile; a mist, which lay low on the lake, 
helped to mask Hannibal’s position, while the troops on the 
hills above the mist were able to signal to each other and coordi- 
nate their movements. Along the hills to the west Hannibal had 
placed his cavalry and Celts, who were to come down and block 
the Roman rear once the column had advanced into the defile. 
He himself kept his heavy Spanish and African troops on the hills 
at the east end of the defile. Thus the Romans were to be as- 
sailed from rear, front, and flank; on their other flank was the lake. 
So it came about. The Romans were mostly killed in their march- 
ing formation, and many perished in the lake, 15,000 in all. About 
6,000 men, however, at the head of the column broke through 
some light troops on Hannibal’s left, but they surrendered the 
next day. The precise site of the fighting on the north shore is 
controversial. The two most likely positions are either in the 
west between Borghetto and Passignano or eastward between Pas- 
signano and Monte Colognola. 

BIBLIOGRAPHY.—See Punic Wars: Bibliography; see also J. Kro- 
mayer, Antike Schlachtfelder, iii, 1, pp. 150 ff. (1912); G. De Sanctis, 
Storia dei Romani, iii, 2, pp. 109 ff. (1917); F. W. Walbank, A His- 
torical Commentary on Polybius, i, pp. 410 ff. (1957). (H. H. Sp.) 

TRÁS-OS-MONTES E ALTO DOURO, the northeast- 
ernmost province of Portugal, was created in 1936 when the 
northern part of the old province of Beira was added to Trás-os- 
Montes. Area 4,162 sq.mi. (10,780 sq.km.). Pop. (1950) 
643,282. It is bounded on the north and east by Spain, south by 
the gorges of the Douro (g.v.) River, and west by the mountains 
of Gerez, Cabreira, and Marão. In marked contrast to the north- 
western provinces of Minho and Douro Litoral (qgq.v.), the “lands 
beyond the mountains” (trás os montes) are poorer and drier. 
These schistose and granitic lands constitute high, deeply eroded 
plateaus, 2,000-3,500 ft. (600-1,100 m.) above sea level. Tec- 
tonic fractures create a generally northeast-southwest drainage, 
all leading into the Douro. 

Trás-os-Montes, in the lee of the mountains, has an annual 
rainfall of 30-50 in. (760-1,270 mm.), Summer evaporation is 
as high as the total rainfall, and the landscape appears parched 
and sterile. Stands of cluster pines occur in some of the tributary 
valleys of the Douro, with some woodlands of cork oak in the east 
and deciduous oaks farther west. Most of the natural vegetation 
has been cleared, however, to create vast horizons of extensively 
cultivated cereal lands, producing crops that can flourish with 
little water. Nearly half of the total Portuguese acreage of rye 
is grown in the province. 

Relief divides the province into two regions, Terra Fria in the 
north and Terra Quente in the south, The Terra Fria is a sad, 
monotonous, rolling sequence of plateaus and mountains with 
windswept, cold, continental winters and dry summers. In the 
Terra Quente the deeply entrenched tributaries of the Douro, and 
the Douro Valley itself, permit Mediterranean influences to pene- 
trate inland. Man has created a spectacular landscape in the 
Upper Douro Valley with terraced vineyards (geios) climbing 
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the valley sides. This was first demarcated as a port wine region 
by the Marqués de Pombal in 1756, redefined in 1910 and 1931. 

Of archaeological interest are the Iron Age granite effigies of 
boars that have been found in the province (and in Spain), the 
best-known of which is that at Murga. 

The chief towns are Braganza (g.v.), the provincial capital; 
Chaves (pop, [1960] 13,375), with a 16-arch Roman bridge over 
the Tâmega River and a castle with Vauban fortifications; and 
Vila Real ([1960] 10,741), with the home of the 15th-century 
explorer Diogo Cam. (J. M. Ho.) 

TRAUBE, ISIDOR (1860-1943), German physical chemist 
who can be designated the founder of capillary chemistry, was 
born March 31, 1860, at Hildesheim. After receiving his Ph.D. 
at the University of Berlin in 1882 he rose to the rank of pro- 
fessor at the Technische Hochschule in Berlin in 1900. He made 
contributions to critical temperature studies, osmosis, colloids, and 
surface tension. 

His practical interests included physical chemical studies of 
gastric juice, urine, blood, and milk. For his work he designed a 
viscometer and capillarimeter. He advocated a physiothera- 
peutical science to supplement the chemotherapeutical one. 
Traube’s rule, which has been applied to investigation of alcohols, 
paraffin solution interfaces, corrosion prevention of fatty acids, and 
adsorption of homologous series, states that the surface tension of 
capillary active organic compounds belonging to one homologous 
series decreases with each additional CHo group in a constant 
ratio which is approximately 3 to 1. Traube died in Edinburgh, 
Scot., Oct. 27, 1943. (V. Bw.) 

TRAUN, OTTO FERDINAND, Grar von ABEN- 
SPERG wnp (1677-1748), Austrian field marshal, perhaps the 
ablest member of the European military caste of the generation 
between Eugene of Savoy and Maurice de Saxe. Born at Öden- 
burg (Sopron), in Hungary, on Aug. 27, 1677, of a Protestant 
noble family which emigrated to Brandenburg territory, he was 
educated at Halle. From 1695 he served with Brandenburg’s 
forces in the Low Countries during the War of the Grand Alliance. 
Converted to Catholicism about 1697, he then entered the Aus- 
trian Army. In the War of the Spanish Succession he rose to be 
commander of an infantry regiment (1712). In the War of the 
Quadruple Alliance, against Spain, he was severely wounded in 
Francavilla in Sicily (June 20, 1719). 

Major-general in 1723, Traun was appointed governor of 
Messina in 1727. In the War of the Polish Succession he dis- 
tinguished himself by his defense of the San Germano Pass and of 
the old fortress of Capua against the Spanish invaders of the King- 
dom of Naples (1734). Commander-in-chief in Lombardy in 1735, 
he was acting governor of Milan from 1736 to 1743. From 1740 
he was field marshal. 

In the War of the Austrian Succession (g.v.) Traun rendered 
his greatest services. He captured Modena (June 28, 1742) and 
secured his conquest by completely defeating the Spaniards at 
Campo Santo (Feb. 8, 1743) before being appointed military ad- 
viser to Prince Charles (q.v.) of Lorraine. In that capacity he 
was the architect of the Austrians’ victories on the Rhine, which 
they crossed at Germersheim on June 30, 1744. In autumn 1744 
his skilful movements forced Frederick II of Prussia to evacuate 
Bohemia. Finally, in 1745, he commanded the Austrian forces 
which expelled the French from southern Germany and so pro- 
cured the election, at Frankfurt, of the Holy Roman emperor 
Francis I (g.v.). Appointed commander-in-chief in Transylvania 
(by way of retirement) in 1747, Traun died at Hermannstadt 
(Sibiu) on Feb, 18, 1748. 

See A. von Thiirheim, Feldmarschall ...Traun (1877). (C.N. B.) 

TRAVANCORE, a former princely state of southern India 
which in 1949 joined with Cochin to form Travancore-Cochin, 
now Kerala. Travancore was part of the ancient Tamil kingdom 
of Kerala (Chera). Late in the 11th century A.D. it was absorbed 
by the Chola (g.v.) Empire and, after the decline of Chola power, 
it was annexed by the rulers of Vijayanagar (g.v.). Later it was 
brought under Muslim control, and it was not until the 18th cen- 
tury that Travancore became independent. In 1795 it came under 
British protection. See KERALA. (C. C. D.) 


TRAUBE—TREASON AND SEDITION 


TRAVERSARI, AMBROGIO (Amsrose THE Cay, 
DULIAN or Fra AMBROGIO) (1386-1439), Italian humanist, eccle. 
siastic, and translator of Greek patristic texts into Latin, was bom 
at Portico, near Florence, on Sept. 16, 1386. He entered the 
Camaldolese order in 1400, and became its minister general and 
visitor in 1431. His journey of visitation (1431-34) is described 
in his Hodoeporicon (“Itinerary”). He attended the Council of 
Basel as papal legate, and was responsible for the decree of union 
between the Latin and Greek churches accepted at the Council of 
Ferrara—Florence. He died at Florence on Oct. 21, 1439, Am. 
brose translated Dionysius the Areopagite, John Moschus, and 
John Climacus, as well as works by Athanasius, Basil, John 
Chrysostom, Ephraem Syrus, and Manuel Kalekas. He wasa 
friend of most of the great contemporary humanists, including 
Cosimo de’ Medici, for whom he translated Diogenes Laërtius. 
He was also a discerning bibliophile, and many of his manuscripts, 
formerly in the celebrated library of Camaldoli, are now in $t, 
Mark’s Library, Venice. 

BrstiocraPpHy.—Ambrose’s letters were published by P. Canneto 
(1759) ; ten unpublished letters ed. by G. Mercati in Studi e testi, vol, 
xc (1939) ; Hodoeporicon and three unpublished letters ed. by A, Dini- 
Traversari, Ambrogio Traversari e i suoi tempi (1912). See also G,G. 
Coulton, Five Centuries of Religion, vol. iv. (1950), and J. Gill, Th 
Council of Florence (1959). (T. Ep.) 

TREASON AND SEDITION. Treason is the crime of be- 
traying a nation or sovereign by acts considered dangerous to its 
security. Sedition, though it may have the same ultimate objec- 
tive as treason, refers generally to the offense of organizing or 
encouraging opposition to government in a manner (such as by 
speech or writing) that falls short of the more dangerous acts 
constituting treason, 


TREASON 


Most nations have from early times provided for the punish- 
ment of treason. Punishment has characteristically been severe, 
and even barbarous. At common law in England the sentence was 
that the offender be drawn on.a hurdle to the place of execution, 
be hanged but not till dead, and that while yet alive he be disem- 
boweled and his body quartered, Attainder (g.v.) and forfeiture, 
once automatic consequences of conviction for treason, have beet 
abolished, but death is still the mandatory sentence in England, 
and that position was not affected by the Murder (Abolition of 
Death Penalty) Act, 1965. 

Guilt of treason presupposes a duty of allegiance on the part 
of the offender. Citizenship or nationality creates such a duty 
but aliens resident in a country also owe it an allegiance based o 
their acceptance-of its protection or benefits. A celebrated mot 
ern case involving this principle was that of William Joyce, who 
was convicted of treason-by the British courts for his propagan 
broadcasts from Germany during World War II. Joyce, a United 
States citizen by reason of his birth there, of Irish parents, reside 
in Ireland and England from childhood until he went to Germany 
at the outset of the war. His continuing duty of allegiance to the 
crown was found in the fact that he enjoyed British protection by 
virtue of an unexpired British passport which he had obtained y 
misrepresenting himself as a British subject. (Joyce v. Director 
of Public Prosecutions [1946] A.C. 347, H.L.) i 

England.—The law of England regarding treason correspon 
to a considerable extent with Roman law. In both systems the ay 
was settled by legislation at a comparatively early period and su! 
sequently developed by judicial construction. In both, too, thet 
were exceptional features distinguishing this crime from other 0” 
fenses. Treason was the subject of legislation in many of the Bs 
Conquest codes. The laws of Alfred and Aethelred (9th century 
punished with death anyone plotting against the life of the Er 
The Leges Henrici primi, at the beginning of the 12th century, fh 
anyone slaying the king’s messenger at the king’s mercy. ‘et 
crime was shortly defined by Ranulf de Glanville and at grea 
length by Britton, the first great treatise on English law, an 
Henry de Bracton, who follows Roman law closely. ihe 

The offense of high treason was not precisely defined by i 
common law, and until the passing of the Treason Act, 1351, 
pended much on the opinions of the king and his judges. 
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statute appears to be the answer to a petition of the Commons in 
1348, praying for a definition of the offense of usurping royal 
power, a charge on which several persons—notably Piers Gaveston 
and the Despensers—had suffered. The offenses made high treason 
by the. statute which still remain are these: (1) to compass or 
imagine the death of the king, the queen, or their eldest son and 
heir; (2) to violate the king’s consort, or his eldest unmarried 
daughter, or the wife of his eldest son and heir; (3) to levy war 
against the king in his realm, or adhere to the king’s enemies in 
his realm, giving them aid and comfort in the realm or elsewhere; 
(4) to slay the chancellor, treasurer, or the king’s justices of the 
one bench or the other, justices in eyre, or justices of assize, and 
all other justices being in their places doing their offices. The 
statute, so far as it defines the offense of high treason, is still law. 

The statute also treated as high treason forgery of the great 
or privy seal, counterfeiting the king’s coin, and importing counter- 
feits thereof; and this was the law until 1832. These offenses 
are now felonies under the Coinage Offences Act, 1861, and the 
Forgery Act, 1913. It also defined petty treason (merged in will- 
ful murder by s. 8 of the Offences Against the Person Act, 1861) 
as the slaying of a master by his servant, a husband by his wife, 
or a prelate by a man secular or religious owing him allegiance. 
Between 1351 and 1553 many new offenses were made treason, but 
most of the acts creating these new treasons were repealed at the 
earliest opportunity by Parliament. The reign most prolific in 
statutory additions to the law of treason was that of Henry VIII. 
The acts of this period were repealed in 1553 and the act of 1351 
was then made the standard of the offense. 

Besides the acts of 1351 and 1553, the following statutes are 
still in force with respect to the substantive law of treason. By a 
statute of 1495 persons serving the king de facto in war are not to 
be convicted of treason against the king de jure. By an act of 
1702 it is treason to try to hinder the next successor to the crown 
from succeeding, and by the Succession to the Crown Act, 1707, 
it is treason maliciously and directly by writing or printing to 
maintain that any person has a right to the crown otherwise than 
according to the Acts of Settlement and Union, or that the crown 
and Parliament cannot pass statutes for the limitation of the suc- 
cession to the crown. By the Treason Act, 1796, made perpetual 
in 1817, the definition of treason is extended to include plots within 
or without the realm to cause the death or destruction or bodily 
harm of the king, his heir, or successors, if such plots are expressed 
by publishing any writing or by any overt act. Since that date no 
new forms of treason have been created. Certain kinds of trea- 
sonable conduct were made the subject of a lesser offense, treason 
felony, by the Treason Felony Act, 1848. Treason felony is pun- 
ishable by imprisonment for life. 

Important Trials —Trials for treason in Great Britain and Ire- 
land were at one time frequent and occupy a large part of the 
numerous volumes of the state trials. Some of the more interest- 
ing May be mentioned. Before the Statute of Treasons were 
those of Gaveston and the Despensers in the reign of Edward II 
on charges of appropriating royal power. After the statute were 
those (some before the peers by trial or impeachment, most before 
the ordinary criminal courts) of Sir Richard Empson and Edmund 
Dudley; John Fisher; Sir Thomas More; Henry Howard, earl 
a Surrey; Edward Seymour, duke of Somerset: Anne Boleyn; 

ady Jane Grey; Sir Thomas Wyat; Thomas Cranmer; Mary, 
Queen of Scots; Sir Walter Ralegh; Thomas Wentworth, earl of 
trafford; William Laud; Sir Henry Vane (“the younger”); and 
ce tegicides; William, Lord Russell; Algernon Sydney; James 
sige duke of Monmouth; and those implicated in the Pilgrimage 
n race, the Gunpowder, “popish,” Rye House, and other plots. 
i Some of these trials the law was considerably strained in order 
Sea 4 conviction, Since the Revolution (1688) there have 
145 ei cases of those who took part in the risings of 1715 and 
Si ord George Gordon in 1 781, Thomas Hardy and John Horne 
1840 Wi 1794, the Cato Street conspirators in 1820, John Frost in 
elie Piatt Smith O’Brien in 1848. Noted 20th-century cases, 
Riis hat of Joyce, include the case of Arthur Lynch (1903) 
ea § out of the South African War, and that of Sir Roger Case- 
(1917; q.v.) arising out of World War I. 
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Most of the early treason trials are reported in W. Cobbett’s 
and T. B. Howell’s Complete Collection of State Trials (33 vol- 
umes, 1809-26) and the New Series of State Trials, edited by 
Sir J. Macdonnell (8 volumes, 1888-98). A detailed account of 
the treason cases of World War II is contained in Rebecca West, 
The Meaning of Treason (1947). (W. T. Ws.) 

United States.—The American law of treason; though rooted 
in English law, departed sharply from it. English political history 
taught the framers of the United States Constitution that men in 
power might falsely or loosely charge treason against opponents 
to destroy peaceful political combat and change. Because they 
saw that the law of treason was two-edged, the framers made this 
the only crime defined in the Constitution. Thus they denied Con- 
gress the authority to enlarge or reshape the offense; moreover, 
they spoke in terms which emphasized restrictions upon the defi- 
nition and prosecution of the offense as much as they underlined 
the security of the nation: “Treason against the United States, 
shall consist only in levying War against them, or in adhering to 
their Enemies, giving them Aid and Comfort. No Person shall be 
convicted of Treason unless on the Testimony of two Witnesses 
to the same overt Act, or on Confession in open Court. The 
Congress shall have power to declare the Punishment of Treason, 
but no Attainder of Treason shall work Corruption of Blood, or 
Forfeiture except during the Life of the Person attainted” (art. 
iii, sec. 3). Treason may be committed against a state of the 
union, and state constitutions or statutes define the crime sub- 
stantially as does the federal Constitution. 

The restrictive definition of treason thus became part of what 
amounts to a constitutional code of political fair play. This code 
included the bans on bills of attainder or ex post facto laws, the 
provision of impeachment as the only regular procedure of remov- 
ing high officials, the veto power given the chief executive to de- 
fend the separation of powers, the control of the purse given popu- 
lar assemblies to curb the executive, and the guaranteed tenure 
given to judges to insulate them from the heat of party. 

The United States Supreme Court did not have occasion to inter- 
pret the treason clause decisively until 1945 and 1947, in the 
Cramer and Haupt cases (325 U.S. 1, 330 U.S. 631), where de- 
fendants were charged with aiding German saboteurs during World 
War II. Partly, the Supreme Court’s scant opportunities to define 
treason reflected the general security of the United States over its 
first 150 years. The Burr conspiracy occasioned the only classic 
19th-century consideration of the crime; there, John Marshall, as 
circuit justice, directed a verdict of acquittal (1807), ruling that 
conspiracy to levy war was not a sufficient overt act within the 
constitutional definition. Only slender doctrine emerged from the 
few other lower federal court cases, notably those arising out of 
the Whisky Rebellion, the embargo and the War of 1812, and re- 
sistance to the Fugitive Slave Law. The Dorr rebellion in Rhode 
Island and John Brown’s Virginia raid brought the only completed 
prosecutions for treason against a state (1844, 1859). The Civil 
War presented resistance on a scale too great for ordinary penal 
process; a presidential proclamation of pardon and amnesty finally 
cut off treason prosecutions. The Constitution was never treated 
as barring legislation defining other offenses against security; 
World War I saw three reported treason cases, but most action 
against persons charged with opposing the war effort was taken 
under statutes against espionage or trading with the enemy. 

Any violent group resistance to an officer or to the making or 
execution of any particular official policy was treason by levying 
war under the broader English precedents. There is evidence that 
the Constitution’s framers meant to bar such a broad reach of the 
crime. Apart from wholesale attacks on established legal order 
(Dorr’s rebellion, John Brown’s raid), the offense of “levying 
war” became obsolete through nonuse; consistent United States 
practice after 1850 was to prosecute as riot conduct which older 
English law punished as treason. 

Treason by adhering to an enemy can be committed only during 
declared war. The Cramer and Haupt cases made clear that intent 
to betray and some overt act (showing that intent had moved into 
action) are distinct elements of the crime, each of which must be 
proved; the required proof by two witnesses applies, however, only 
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to proving the act. The Supreme Court had the most difficulty in 
defining the required act. Probably the act need not be such as in 
itself to evidence treasonable intent; it may be an act innocent or 
ambiguous on its face, like giving food or shelter (which, unlike 
surrendering a fort, would not necessarily appear treasonable with- 
out other evidence of intent). But, a majority of the court in- 
sisted, the act must confer tangible benefit then and there on the 
enemy; a mere meeting was held not a sufficient act, but the giv- 
ing of shelter was. Dissenting justices challenged both the cor- 
rectness and the application of this test. But all the justices made 
plain that, following the lead of the Constitution’s framers, the 
court would administer the law of treason with care to make it a 
bulwark of security and with caution against its political abuse. 
(W. Hr.) 


SEDITION 


In its loosest sense sedition is perhaps broad enough to include 
even violent activity interfering with the security of the state, such 
as rebellion or forcible obstruction of law enforcement, but it is 
usually thought of as relating to less dangerous activities leading 
toward such acts. 

Publication of seditious writings (“seditious libel”) or the utter- 
ance of seditious speech (“seditious words”) was a crime at com- 
mon law. In England, from about 1795 to 1850, there were a 
number of prosecutions for a related common-law offense, sedi- 
tious conspiracy. The common law of seditious offenses existed 
in America until shortly after the Revolution. It still exists in 
England, although prosecutions have long been almost nonexistent. 
The meaning of “seditious” in connection with these offenses was 
extremely vague, the judge in each case having the power to de- 
cide whether the particular writing or utterance was seditious. 
During the 18th century, when such prosecutions were most fre- 
quent, the meaning of “seditious” included practically any hostile 
criticism of the government which those in power might choose to 
prosecute, and the law was often invoked to punish men for 
nothing worse than strong censure of public men and measures. 
Noted instances were the prosecutions of John Peter Zenger, the 
New York printer, in 1734-35, and the various proceedings against 
John Wilkes, publisher of the North Briton, in the 1760s. 

The previous century had marked a major step toward freedom 
of the press with the abolition in 1695 of the English licensing and 
censorship of printing, but in the 18th century freedom of the 
press came to be identified with putting limits on the power to 
punish as well as on the power to censor publications. A major 
reform was achieved in 1792 when the Libel Act associated with 
the name of Charles James Fox was passed. Fox’s act required 
judges in libel cases to allow the jury, by bringing in a general 
verdict, to decide the issue of the seditious character of the publi- 
cation and of the defendant’s intention. The prediction that juries 
would usually be more tolerant of unpopular opinions than judges 
proved unreliable, however, in the period immediately following 
the passage of the Libel Act, when the tensions growing out of 
English relations with revolutionary France produced a fresh wave 
of convictions for seditious libel. Among these was the conviction 
of Thomas Paine for his authorship of the Rights of Man. The 
same period in America witnessed much drastic enforcement of 
sedition laws, both under state provisions and under the contro- 
versial federal Sedition Act of 1798, despite the fact that most of 
these laws had adopted the principle of Fox's act and had added 
the defense of truth. English use of the common law of seditious 
libel then subsided and the law became largely dormant, espe- 
cially after the advent of the new political climate symbolized by 
the Reform Bill of 1832. An 1886 case, Regina v. Burns, 16 Cox 
C.C., accepted a significant narrowing of the meaning of seditious 
intent, in effect creating a broad though vague privilege for politi- 
cal debate and censure of government carried on in good faith. 
Statutory offenses in England which may be considered part of 
the law of sedition include attempts to influence members of the 

armed forces from their duty (Incitement to Mutiny Act, 1797; 
Incitement to Disaffection Act, 1934); the taking of oaths to en- 
gage in mutinous or seditious activities, and membership in or 
the giving of aid to societies having such oaths (Unlawful Oaths 


Act, 1797; Unlawful Societies Act, 1799; Seditious Meetings Act, 
1817); the wearing in public of any uniform identifying the wear- 
er’s membership in a political organization (Public Order Act, 
1936); and repairing to Parliament or the sovereign with an ex- 
cessive number of persons (Tumultuous Petitioning Act, 1661). 

After early uncertainty it became settled that there is no federal 
common law of crimes under the Constitution of the United States, 
and federal sedition law has been wholly statutory. The Sedition 
Act of 1798 made criminal the publication of any “false, scanda- 
lous and malicious” criticism of the government, Congress, or the 
president, besides outlawing conspiracies to interfere with law en- 
forcement and the counseling of insurrection, riot, or unlawful 
assembly. Its enactment and enforcement by the Adams admin- 
istration over the bitter opposition of the anti-Federalists pro. 
voked a notable constitutional debate, including the Virginia and 
Kentucky Resolutions that asserted the right of the states to exer- 
cise independent judgment on the constitutionality of federal legis- 
lation. The constitutional attack was in part, though not exclu- 
sively, a claim that the statute was incompatible with the freedom 
of speech and press guaranteed by the 1st Amendment. The act 
expired by its own terms in 1801, and those convicted under it 
were pardoned by President Jefferson. Its validity was never 
adjudicated by the Supreme Court, but there has since been wide 
acceptance of the view that the statute, in substantially enacting 
the then English law of sedition, took a step which the 1st Amend- 
ment meant to prohibit. 

There was little legislation comparable to the act of 1798 until 
after 1900. Since then, and especially beginning around World 
War I, a great deal of state and federal legislation has been en- 
acted. Statutes in many states have outlawed advocacy of violent 
overthrow of government and of doctrines defined as criminal 
syndicalism and criminal anarchy; the organizing of groups for 
such purposes; and the display of red flags or other symbols as- 
sociated with such doctrines, The federal Espionage Acts passed 
during World War I defined numerous offenses of interference 
with the war, including, especially under the now-expired act of 
1918, broad categories of unlawful utterances reminiscent of the 
early Sedition Act. These statutes were enforced in an extreme 
manner against pacifist and radical expressions of opinion, The 
federal Smith Act, passed in 1940, made unlawful the advocacy of 
violent overthrow of the government or the organization of or 
membership in any group or society devoted to such advocacy. 
After World War II this statute was made the basis of a series of 
prosecutions against leaders of the Communist Party. The con- 
viction of the principal officers was sustained, and the constitu: 
tionality of the “advocacy” provision of the statute upheld, in 
Dennis v. United States, 341 U.S. 494 (1951). The act was held 
to supersede similar state laws in Pennsylvania v. Nelson, 350 
U.S. 497 (1956), rendering doubtful the status of much state legis- 
lation in this field. In the Internal Security Act of 1950 Congress 
legislated expressly against the Communist movement by requil: 
ing the registration of all Communist-action and Communist-front 
organizations, subjecting them to various disabilities and controls: 
In addition it made unlawful any conspiracy to perform an act 
that would “substantially contribute to the establishment of a 
totalitarian dictatorship” in the United States. 

The relationship between sedition laws and the Ist Amendment 
came before the Supreme Court for the first time in a group o 
cases involving the Espionage Acts of 1917 and 1918. The de- 
fendants in those cases were convicted of such crimes as attempt- 
ing to cause insubordination in the armed forces and interferen? 
with war production, the particular conduct in each case consis 
ing only of speeches or writings. Over objections based on the !s! 
Amendment the court sustained each of the convictions, but the 
relevance of the 1st Amendment was acknowledged by a unani 
mous court when Justice Holmes wrote in the Schenck case (249 
U.S. 47 [1919]) that “The question in every case is whether th? 
words used are used in such circumstances and are of such a nature 
as to create a clear and present danger that they will bring abou 
the substantive evils that Congress has a right to prevent.” JW 


tices Holmes and Brandeis reiterated and developed this “cleat 


and present danger” test in a series of subsequent decisions ® 


TREASURE TROVE—TREATY 


which they were in the minority on the court. They sought to 
apply the test not only in cases where the issue was whether a 
speech or pamphlet could constitute the unlawful “act” defined by 
a statute, as in the Espionage Act cases, but also in cases where a 
statute itself forbade a particular kind of speech or doctrine and 
thus expressed a specific judgment of the legislature that that 
type of speech was dangerous. In the Gitlow case (268 U.S. 652 
[1925]) the majority rejected this position and accepted the legis- 
lative judgment, upholding a New York statute which punished 
advocacy of the doctrine of violent overthrow of government. 
Twenty-five years later the Supreme Court substantially adopted 
the Holmes-Brandeis position in its decision in the Dennis case, 
where it indicated that the constitutional test must be satisfied 
on the-facts of each application of the statute. In the particular 
case the court found the requisite danger in the widespread and 
highly organized character of the conspiracy. It held also that 
the danger need not always be immediate, approving the modified 
version of the “clear and present danger” test stated by Judge 
Learned Hand in the lower court: “In each case [courts] must ask 
whether the gravity of the ‘evil,’ discounted by its improbability, 
justifies such invasion of free speech as is necessary to avoid the 
danger.” In a later case, however, the court offset this position 
somewhat by a strict reading of the language of the Smith Act, 
construing “advocacy” to mean only urging that includes incite- 
ment to unlawful action (Yates v. United States, 354 U.S. 298 
[1957]). 

After World War II a variety of other legislative and adminis- 
trative measures against subversion assumed greater importance 
in the U.S. than enforcement of criminal laws punishing sedition. 
These have included loyalty oaths for public employment and 
other governmental benefits; investigation and dismissal of public 
employees because of affiliations with suspect causes and groups; 
tightening of alien exclusion and deportation laws; and numerous 
investigations of subversive activities by state and federal legisla- 
tive committees. The latter have sometimes resulted in enforcing 
the sanction of publicity against persons considered suspect by the 
committees and in prosecutions for refusal to testify or for perjury 
before such committees. These various measures have given rise 
to numerous constitutional and other legal issues concerning civil 
liberties and the scope of legislative powers, but few principles for 
tesolving the competing claims of security and liberty have yet 
emerged, 

_ See also Lovarty; also references under “Treason and Sedition” 
in the Index, 

BrsriocrarHy.—Treason: James F. Stephen, History of the Criminal 
Law of England, vol, 2 (1883) ; Willard Hurst, “Treason in the United 
States,” 58 Harvard Law Review 226, 395, 806 (1945), “English Sources 
of the American Law of Treason,” Wisconsin Law Review 315 (1945) ; 
N. Weyl, Treason: the Story of Disloyalty and Betrayal in American 
History (1950); B. Chapin, The American Law of Treason: Revolu- 
tionary and Early National Origins (1964) ; M. Boveri, Treason in the 
Tweniieth Century (1961); Rebecca West, The Meaning of Treason 
(1947), The New Meaning of Treason (1964). Sedition: Z. Chafee, 
Sap free Speech in the United States (1941); L. W. Levy, Legacy of 

ession (1960), with extensive bibliography; W. Gellhorn (ed.), 

e States and Subversion (1952). (P. C. N.) 
TREASURE TROVE, the legal expression for coin, bullion, 
gold, or silver articles, found hidden in the earth, for which no 
owner can be discovered. 

In most of feudal Europe, where the prince was looked on as 
the ultimate owner of all lands, his claim to the treasure trove be- 
came, according to the great founder of international law, Hugo 
i'etius, a common and universal right. In England and similarly 
n Scotland the right to treasure trove is in the crown, which may 
Stant it as a franchise, Such articles are presumed to have once 
i im Owner, and, in his absence, they belong not to the finder 
R 0 the crown. Their concealment is an indictable offense but 

i criminal unless accompanied by intent to appropriate. The 
er, and indeed anyone who acquires knowledge, should report 
ay to the coroner, who must hold an inquest to find 
tone the discovery be treasure trove or not. In the U.S. the 
tove = law, following the English, would seem to give treasure 
lo o the public treasury, but in practice the finder has been 
wed to keep it. In Louisiana half goes to the finder and half 
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to the owner of the land. Modern French, German, Italian, and 
Spanish law is the same. 

The counterpart of treasure trove under Roman law was 
thesaurus. Its exact nature and the extent of its resemblance to 
the Anglo-U.S. concept are in doubt, as the definition in Justinian’s 
Digest has been discredited by some authorities and appears to 
conflict with the general Roman law of succession. A constitution 
of Hadrian, cited briefly in the /nstitutes of Justinian, apparently 
divided thesaurus equally between the finder and the landowner. 

BrsriocraPHy.—See Blackstone’s Commentaries; J. Chitty, The Law 
of the Prerogatives of the Crown (1820); J. Rankine, Landownership, 
new ed. (1909) ; J. Murray, Archaeological Survey of the United King- 
dom, containing copious references to the literature on the subject 
(1896); R. Henslowe Wellington, The King’s Coroner (1905-06) ; 
R. E. Megarry and H. W. R. Wade, The Law of Real Property, 2nd 
ed. (1959) ; Fritz Schulz, Classical Roman Law (1951), on thesaurus. 


TREATY, an instrument binding two or more states under 
international law. The word is derived, through the French traité 
(Fr. traiter, “to negotiate”) from the Latin tractatus, the term 
which from the end of the 17th century began to be used in di- 
plomacy instead of the older technical terms conventio publica 
(“public convention”) and foedus (“alliance”), According to 
modern diplomatic usage the term treaty is confined to the more 
important international agreements and those of lesser or sub- 
ordinate importance have been called conventions, agreements, 
arrangements, protocols and acts, but all of these conform to the 
definition of treaty given above. 

Making of Treaties—Treaties are normally negotiated be- 
tween plenipotentiaries provided by their respective governments 
with “full power” to conclude the treaty within the scope of their 
instructions. Signature, however, is today presumed to be subject 
to ratification by the government unless explicitly waived, Apart 
from such express provision the instrument does not become 
formally binding until ratifications have been exchanged. Multi- 
lateral treaties are usually negotiated at a diplomatic conference 
ending with signature of the instruments agreed upon. In the 
case of the Japanese peace treaty of 1951, however, the United 
States presented a text seriatim to the other parties, gaining their 
consent in most cases. The San Francisco conference of Sept. 
1951 was called for formal signature with the understanding that 
changes in the text would not be permitted. The Soviet Union, its 
satellites and India refused to sign under these conditions. 

Multilateral treaties provide for deposit of ratifications at a 
particular foreign office or at the secretariat of the United Nations 
or other international organization. A prescribed number of rati- 
fications must usually be deposited to bring the treaty into force. 
Provision is often made for the accession of nonsignatory states 
before a prescribed date. 

The problem of reservations after signature presents few diffi- 
culties in the case of bilateral treaties. A reservation, whether 
in the form of an interpretation or amendment, constitutes a new 
offer which prevents the treaty coming into force unless the other 
party accepts it, which may happen when ratifications are ex- 
changed. In the case of a multilateral treaty, however, serious 
complications occur when a reservation is accepted by some signa- 
tories and rejected by others. The status of such a treaty has 
been the subject of conflicting views by the International Court 
of Justice and the United Nations International Law commission, 
The tendency has been to forbid reservations to multilateral trea- 
ties unless explicitly permitted by the signed text. 

Form.—In making a treaty it is not essential to employ any spe- 
cial form. A treaty often takes the form of a contract, but it may 
take the form of a joint declaration or of an exchange of notes 
(as in the case of the Rush-Bagot agreement between the United 
States and Great Britain in 1817 for mutual disarmament on the 
Great Lakes). It is, however, customary to draw up all impor- 
tant treaties on a fixed plan. First comes the preamble, giving the 
names and styles of the high contracting parties, a statement of 
the general objects which they have in view, thé names and official 
designations of the plenipotentiaries charged with the negotiation 
and a statement that their full powers have been verified. Then 
follow the articles containing the stipulations agreed upon. If the 
treaty is concluded for a definite period, this is next stated or, if 
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it be in form perpetual, there may be a provision inserted that 
either party may “denounce” (i.e., give notice to terminate) the 
treaty. Next follows an article providing for ratification and for 
the time and place for the exchange of ratifications. At the end 
is a clause stating that “in witness whereof (en foi de quoi) the 
respective plenipotentiaries have affixed their names and seals.” 
The signatures follow, with the place and date. “Additional arti- 
cles” are often appended and signed by the plenipotentiaries, with 
the declaration that they have the same force and value as if they 
had been included in the body of the treaty or convention. 

General Treaties.—Treaties with a large number of parties, 

called general, multilateral or multipartite treaties, often have 
the character of legislation rather than of contract. They have 
frequently been negotiated at permanent or periodic conferences 
such as the League of Nations assembly (see LEAGUE or NATIONS), 
the United Nations general assembly or the conferences of the spe- 
cialized agencies under the United Nations (q.v.), or in special 
conferences called to deal with a particular subject such as the San 
Francisco conference on the United Nations organization. Trea- 
ties which emerge from such conferences usually refer to the con- 
ference in the preamble, though frequently the high contracting 
parties are individually listed as in bilateral treaties. The demo- 
cratic tendency of diplomacy during the rgth century can be de- 
tected in the increasing utilization of such treaties in preference to 
bilateral treaties and in the references to popular participation as 
in the Kellogg-Briand pact in which the high contracting parties 
“solemnly declare in the names of their respective peoples” and 
in the United Nations charter the preamble of which begins with 
the phrase “We the peoples of the United Nations determined . . .” 
In the interpretation of such treaties there is a tendency to make 
less use of preparatory discussion which usually discloses the views 
of only a few of the parties and to rely mainly on the customary 
or legal meaning of terms and on general rules of construction. 
Among important treaties of this type mention may be made of 
the declaration of Paris, 1856; the Geneva Convention on the Red 
Cross, 1864; the Convention of the Universal Postal Union, 1874; 
The Hague conventions, 1899 and 1907; the League of Nations 
covenant, 1919; the Constitution of the International Labour Or- 
ganization, 1919; the Statute of the Permanent Court of Interna- 
tional Justice, 1920; the Geneva Protocol for the Pacific Settle- 
ment of International Disputes, 1924; the General Act of Geneva 
for the Pacific Settlement of International Disputes, 1928; the 
Treaty for the Renunciation of War (Kellogg-Briand pact), 1928; 
the United Nations charter, 1945; the Agreement for the Estab- 
lishment of an International Military Tribunal and the Charter for 
the International Military Tribunal, 1945; the Convention on the 
Crime of Genocide, 1948; and the International Covenant on 
Human Rights, of which a draft was submitted in 1954. These 
instruments, it may be observed, have a great variety of designa- 
tions. To these may be added numerous agreements, acts, arrange- 
ments, declarations, mandates, protocols, regulations, resolutions, 
rules and trusteeships proceeding from international conferences 
or organizations and often having the character of treaties. Man- 
ley O. Hudson listed 257 multipartite instruments made from 1864 
to 1919 and 700 made from 1919 to 1946, D. P. Myers estimated 
in 1920 that about 30,000 treaties, both bilateral and general, had 
been concluded among civilized states of which about one-fifth 
were then in force. More than 5,000 treaties have been concluded 
since 1920 and published in the treaty series of the League of 
Nations or of the United Nations. 

Classification of Treaties.—International jurists have classi- 
fied treaties on a variety of principles. Aside from the distinction 
between general and bilateral treaties already referred to, the dis- 
tinction has been drawn between those which represent a definite 
transaction such as a cession of territory (Rechtsgeschäft) and 
those which seek to establish a general ruie of conduct, such as 
the “renunciation of war” (Rechtssatz). They may be classified 
in a more practical way according to their object, as follows: (1) 
political, such as treaties of peace, of alliance, of cession of terri- 
tory, of pacific settlement and of disarmament; (2) commercial, 
including tariff, consular, fishery and navigation conventions (see 
CoMMERCIAL TREATIES); (3) constitutional and administrative 
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such as the conventions establishing and regulating internationa] 
unions, organizations and specialized agencies; (4) relating to 
criminal justice, as treaties defining international crimes and pro. 
viding for extradition (g.v.); (5) relating to civil justice, as con. 
ventions for the protection of human rights, trade-marks and copy. 
right, and the execution of the judgments of foreign courts; (6) 
codifying international law such as procedures for the peaceful 
settlement of international disputes, rules for the conduct of war 
and definitions of the rights and duties of states. In practice it jg 
often difficult to assign a particular treaty to any one of these 
classes. 

Antiwar Treaties.—Treaties for the renunciation of war, for 
disarmament and for pacific settlement of international disputes 
might be called “treaties of peace,” but that term has been em- 
ployed to refer to treaties which end a particular war rather than 
to treaties which are intended to prevent future wars. Antiwar 
treaties belong in the class of political treaties, but they often 
contain provisions of administrative or codifying character. Arbi- 
tration clauses have often been included in commercial and other 
treaties and numerous bilateral treaties of arbitration and con- 
ciliation have been made providing either for the submission of 
past controversies to pacific settlement or for the submission of 
classes of future controversies. The Hague conventions (1899, 
1907), the League of Nations covenant (1919), the statutes of the 
Permanent Court of International Justice (1920) and the Inter- 
national Court of Justice (1945), the General act (1928) and the 
United Nations charter (1945) provided procedures and institu- 
tions for pacific settlement. The optional clause of the court stat- 
ute, which has been ratified by a large number of states including 
the United States, the United Kingdom and France, provides for 
compulsory jurisdiction of the court in legal disputes on applica- 
tion of one party. 

Bilateral disarmament treaties have been made, such as the 
Rush-Bagot agreement of 1817 disarming the Great Lakes. De- 
feated powers have often been compelled to disarm partially in 
treaties of peace. General treaties for limited disarmament have 
been made, as the Washington treaties of 1922 and the London 
treaty of 1930. Efforts at general disarmament in the League of 
Nations conference of 1932 failed, as have efforts to eliminate 
atomic weapons and to reduce conventional armaments in the 
United Nations. The pollution of the atmosphere associated with 
explosions of nuclear devices for test purposes led in 1963 to 4 
multilateral treaty banning nuclear tests in the atmosphere, under 
water, or in outer space. (See further DISARMAMENT.) 

Treaties for the renunciation of war may apply to particular 
areas such as neutralized states (see NEUTRALIZATION) OF bounda; 
ries, or to limited periods of time as the Bryan “cooling-off treaties 
negotiated by the United States in 1913-15 with many coun- 
tries and providing for commissions of conciliation to function 
for a period of a year during which the parties agreed not to 1°- 
sort to hostilities. This idea was included in art. 12 of the Leagu? 
of Nations covenant. By the Kellogg-Briand pact of 1928, 
states, all in the world except a few Latin-American states, C0: 
demned war, renounced it as an instrument of national policy an 
agreed never to seek the settlement of any dispute or conflict e% 
cept by pacific means. This treaty did not prevent hostilities, but 
it did “outlaw war.” Third states were no longer obliged to % 
impartial but were free to differentiate between the “aggressor 
and the “victim.” As a consequence, states were free not to recog- 
nize that the aggressor’s conquest gave legal title; nonbelligerents 
were free to discriminate against the aggressor; and high officer 
of governments instituting hostilities in violation of the pact wert 
criminally liable and unable to defend themselves behind the al 
leged “act of state” of the aggressor state. War in the mater 
sense continued, but the legal sense of war, as understood in 
19th century, a condition which equally permits two or more sta 
to settle their controversies by the use of armed force, had ba 
so altered that it is proper to say war had been “outlawed.” (se 
War: International Law and War.) R 

Validity.—ı. A treaty, like a contract in private law, 15 onl! 
valid when made between competent parties, normally sovereift 
states. Semisovereign states such as protectorates, vassal stal 
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and members of federations may make valid treaties within the 
range of their international capacity. The members of the British 
Commonwealth are recognized to have sovereign capacity in inter- 
national relations. 

2. In principle a treaty is not valid unless accepted in accord 
with the treaty-making procedure of each state as determined by 
its municipal law. A government, however, can understand the 
provisions of foreign constitutions concerning treaty making only 
through communications with the foreign office of that state. Con- 
sequently, treaties made in accord with the procedure which the 
foreign office, acting in the name of the representative authority 
of the state, considers constitutional are deemed internationally 
valid, The Permanent Court of International Justice said in the 
East Greenland case that a reply “given by a Minister of Foreign 
Affairs on behalf of his government in response to a request falling 
within his province is binding upon the country to which the min- 
ister belongs.” Judge Dionisio Anzilotti in a separate opinion con- 
curred on this point but clarified the phrase “within his province” 
by saying it was the foreign minister’s “duty to refrain from giving 
his reply until he had obtained any assent that might be requisite” 
under his country’s law (3 World Court Reports 192, 200). In 
Great Britain the treaty-making power resides in the executive, 
In the United States, treaties in. the constitutional sense, though 
negotiated by the president through the department of state, can 
be concluded only “with the Advice and Consent of the Senate.” In 
practice the senate has shown itself very jealous of its right to 
insist on reservations or amendments before ratification, The two- 
thirds vote required by the constitution has added to this tendency 
because it normally makes it necessary to gain the consent of many 
senators of the minority party. The president has therefore in- 
creasingly made use of executive agreements which he can make 
on his own responsibility if his independent powers are adequate 
to execute them, or with support of a simple majority of both 
houses of congress if the normal legislative powers of congress are 
sufficient to provide for their execution.. When the main obliga- 
tion of the treaty is the payment of money or tariff regulation, the 
latter method has normally been used. In many countries the 
treaty-making power is shared between the executive and the legis- 
lature only for certain purposes, In France, for instance, treaties 
of peace, treaties of commerce and those involving financial obli- 
gations or relating to the rights of French citizens are not valid 
until ratified by a majority in both chambers. 

3. A treaty, to be valid, must be the expression of an agreement. 
Unlike a private contract, however, under customary international 
law a treaty was not voidable on proof that one of the parties to 
it had been subject to duress, but only if it could be proved that 
the individual negotiator had been so subject. Thus a treaty im- 
Posed by the victor upon the vanquished remained valid, though 
signed under pressure of force. The Stimson doctrine held that 
this rule was modified among the parties to the Kellogg-Briand 
Pact for the renunciation of war if the treaty had been made 
through coercion in violation of that pact, on the principle that 
Tights do not arise from wrongs (jus ex injuria non oritur). 
ate In modern practice a treaty, though signed by agents with 

Powers, is not valid until it has been ratified by both parties 
ag ratifications have been exchanged or, in the case of a general 
Teaty, ratifications have been deposited at a designated place. 

's Condition applies only to instruments subject to ratification. 

any agreements, protocols and exchanges of notes become valid 
When signed, 

Ri H Art. 18 of the covenant of the League of Nations provided 
the rey treaty or international agreement entered into after 

i Ignature and ratification of the covenant, by any member of 
and League, should be forthwith registered with the secretariat 
ER onig as soon as. possible be published by it; and that no 
Nan or international agreement should be binding until so 
chatter: . A similar provision in art. 102 of the United Nations 
not in merely declares that a party to an unregistered treaty may 

ig it before any organ of the United Nations. 
among th, 20 of the covenant provided that treaty obligations 
nant Bae members were abrogated if inconsistent with the cove- 
Such obligations with nonmembers should be terminated 
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by members. Art. 105 of the United Nations charter merely pro- 
vides that the obligation of members under the charter shall in 
case of conflict supersede their obligations under any other inter- 
national agreement. 

Interpretation and Application—1. Treaties are to be 
interpreted in accord with international law. That law gives guid- 
ance as to the meaning of technical terms and establishes presump- 
tions useful for construction such as that against sacrifices of sov- 
ereignty by the parties. However, evidence in the negotiations or 
subsequent practice may overrule these presumptive meanings 
or constructions by indicating that the parties had a different in- 
tention in the particular instance. Such historical evidence is 
more useful in the case of bilateral than of general treaties, 

2. The question of the language employed in treaties has often 
caused trouble. In the 16th century international treaties were 
drawn up in Latin, more rarely in French. It was not till the 18th 
century that the latter was generally accepted (except by the pope 
and the emperor) as the language of diplomacy. The Anglo- 
French commercial treaty of April 11, 1713, was in Latin. Before 
World War I general conventions were usually drawn up in French, 
but the League of Nations and the United Nations adopted both 
English and French as working languages and treaties related to 
these organizations were official in both languages. The San Fran- 
cisco conference recognized, in addition, Spanish, Russian and 
Chinese as official languages and the United Nations charter ap- 
pears officially in five languages. Spanish was added to French 
and English as a working language by the United Nations in 1949. 
Bilateral treaties are usually in two texts, one in each language, 
both of which are signed by the plenipotentiaries of the two par- 
ties. Such bilingual treaties have sometimes been accompanied 
by a third version in French, to be decisive in case of a difference 
of opinion arising as to the precise meaning of the language of the 
other texts. 

3. Treaties are in first instance interpreted and applied by the 
parties. Constitutions of some countries (e.g., the United States) 
make treaties automatically the supreme law of the land to be ap- 
plied by courts and administrative officers, while others (e.g., Great 
Britain) do not consider treaties applicable rules of municipal law 
until the legislature has acted giving domestic force to the provi- 
sions of the treaty. This distinction, however, is in reality one of 
degree. In all countries some treaties are in some circumstances 
“self-executing” while others are not. Thus in Great Britain trea- 
ties dealing with maritime captures are automatically applied in 
prize courts and in the United States treaties requiring appropri- 
ations or modifications of criminal law are not applicable until 
congress has acted. Proposals were introduced by Sen. John 
Bricker of Ohio and others in 1952 to amend the U.S. constitution 
in order to require congressional action for the internal enforce- 
ment of treaties in the United States and to prevent encroachment 
upon the normal powers of the states. These proposals were op- 
posed by the administration and, after extensive debate, rejected 
by the senate in 1954. 

4. The ultimate interpretation of treaties is an international 
question. Because of the lack of certainty that a dispute concern- 
ing interpretation and application of the treaty will be decided 
through diplomatic negotiation, treaties frequently include a “com- 
promissary clause” by which the parties agree to submit such ques- 
tions to arbitration or judicial settlement. The optional clause 
of the Statute of the International Court of Justice (art. 36, par. 2) 
provides for the compulsory jurisdiction of the court in “all legal 
disputes concerning the interpretation of a treaty.” This applies 
only among states which have deposited with the secretary-general 
of the United Nations a declaration accepting the clause. 

5. A treaty sometimes provides for acts intended to secure its 
due performance; e.g., the occupation of the German Rhine prov- 
inces by the Allied powers pending the payment of the reparations 
imposed by the treaty of Versailles (art. 428-431). The enforce- 
ment of treaties is in general secured by the mutual interest of the 
parties and the right of each to abrogate on nonobservance by the 
other and by the procedures of customary international law and 
the United Nations for the maintenance of obligations of states 
under international law. 
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Duration of Treaties—The question of when, and in what 
circumstances, the obligations incurred under treaties come to 
an end has been the subject of much debate. A treaty may lapse 
naturally by the destruction of one of the states party to it, by 
the object of the agreement ceasing to exist, by the conclusion of 
a new agreement among the parties abrogating or superseding it 
or by denunciation by one of the parties under powers reserved in 
the treaty itself. Treaties are also in most cases suspended if not 
terminated by war between the contracting parties, and are there- 
fore usually revived in express terms of the treaty of peace. More 
debatable is the proposition upheld by certain jurists, e.g., Cor- 
nelius van Bynkershoek, that the condition rebus sic stantibus 
(“things remaining thus”) is implicit in every treaty. Bismarck, 
in his Reminiscences, considered it self-evident that treaties were 
valid only as long as they are useful to the parties. In practice 
this was certainly often the case even after the London protocol 
of 1871, which laid down the principle that “no Power can liberate 
itself from the engagements of a treaty, nor modify the stipula- 
tions thereof, unless with the consent of the contracting Powers, 
by means of an amicable agreement.” Art. 19 of the League of 
Nations covenant provided that “the Assembly may from time to 
time advise the reconsideration by members of the League of 
treaties which have become inapplicable.” The same purpose is 
intended by art. 14 of the United Nations charter, though it does 
not specifically refer to treaties. It authorizes the general as- 
sembly “to recommend measures for the peaceful adjustment of 
any situation, regardless of origin, which it deems likely to impair 
the general welfare or friendly relations among nations.” Jurists, 
however, recognize these procedures as political measures for 
modifying undesirable or dangerous treaties and not as applica- 
tions of the jural principle rebus sic stantibus. The latter holds 
that treaties may be declared at an end by proper proceedings 
which find that conditions deemed by the negotiators essential to 
the agreement have changed. 

Treaties of peace usually provide for the continuance or the 
termination of prewar treaties between the belligerents. The 
treaties ending World War I listed the treaties of the Central 
Powers to be continued and explicitly provided that certain treaties 
were to be abrogated. 

The provisions of the treaties of peace after World War II were 
similar but less complicated. Each Allied power was entitled to 
notify Italy within six months which bilateral treaties it wished 
to preserve. Treaties not so notified would be considered abro- 
gated. Express provisions were included in regard to certain gen- 
eral treaties. For example Italy renounced its interest in the 
mandate system, but the situation of general treaties was not cov- 
ered comprehensively. The treaties of peace with Bulgaria, Hun- 
gary, Rumania, Finland and Japan had similar provisions. 

The Inviolability of Treaties.—The principle pacta sunt ser- 
vanda (“agreements ought to be observed”) is considered basic in 
international law. Maintenance of this principle, however, re- 
quires that nothing should be included in a treaty which the parties 
to it are not reasonably sure that they and their successors will be 
able to carry out in any circumstances. This principle led British 
statesmen during the roth century from Pitt and Lord Castle- 
reagh onward to avoid commitments “for external exertion” in 
circumstances which could not be foreseen. For the same reason, 
in the days of the old diplomacy, there was in the language of 
the treaties of peace, and of diplomatic intercourse generally, a 
studied avoidance of anything that might keep open old sores by 
any unnecessary wounding of the feelings of the vanquished. In 
this respect the treaty of Versailles of 1919 compared unfavour- 
ably with the treaty of Versailles of 1783. In the former the de- 
feated nation was compelled to confess its “war guilt” as the price 
of its restoration to’ the community of nations. This condition 
rankled in the minds of the Germans, and contributed to the rise 

of Hitler and World War II. Art. i of the treaty of 1783, on the 
other hand, ended with the words: “There shall be complete 
oblivion of, and amnesty for, all that may have been done or com- 
mitted before or during the war which has now come to an end.” 

This change is a manifestation of the shrinking of the world, the 

increasing destructiveness of war and the democratization of the 
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conduct of international relations. These conditions have led t 
the concept of a world community, sustaining principles of pea 
Ert «ae 2 5 i 
and justice the violation of which ought to be universally con. 
demned. War crimes trials, applied much more extensively after 
World War II than after World War I, provided evidence of this 
change (see War Crimes). The newer view considers treaties by 
analogy to municipal law, while the old considered them instry. 
ments of power politics. Some statesmen, including Theobald von 
Bethmann-Hollweg, adhering to the new view, held that Germany | 
committed a breach of international law in invading Belgium in 
defiance of the treaty of 1839. Others, among whom was Sj 
Ernest Satow, adhering to the older view, maintained that Ger. 
many by violating Belgium in 1914 merely gave any other guaran- 
teeing state the right to attack it. In other words, Germany risked | 
its existence but did not specifically break international law. The 
first relies upon law to establish the sanctity of treaties, and the 
latter relies upon the balance of forces. The difficulty of the first 
view lies in the fact that the community of nations may lack the | 
solidarity necessary to maintain its law. For instance, it was 
formally declared by the great powers in 1871 that no great power 
which. had joined the other great powers in signing a treaty could 
violate the provisions of that treaty without the consent of the 
other signatories; that is, without a European conference. But 
Russia’s violation of the Black sea clauses of the treaty of Paris | 
(1856) was acquiesced in 1871 and in 1908 Austria-Hungary vio- 
lated art. 25 of the treaty of Berlin (1878) by annexing Bosnia | 
and Herzegovina with apparent impunity. | 
The peacemakers of 1919, therefore, tried to set up a state of | 
things whereby the sanctity of treaties would be upheld by the 
general co-operation of all states. Pres. Woodrow Wilson con | 
densed this aspiration into a single sentence: “What we seek is the 
reign of law, based upon the consent of the governed and sus- 
tained by the organized opinion of mankind.” The League of 
Nations covenant attempted to give a general guarantee of terti- | 
torial integrity and independence to all the members of the League. | 
This general guarantee, embodied in art. ro of the covenant, was, 
however, in fact succeeded by a system of special or regional 
guarantees, including the treaty of Locarno (1925) and the littl 
entente (1920-21) (gq.v.). Similarly it was recognized in art. 21 
of the covenant that the Monroe Doctrine was “a regional ui | 
derstanding,” which meant a practical admission by the principal | 
powers that the United States guaranteed other states on both | 
American continents against the aggression of non-American neigh ii 
bours. The violation of both general and regional guarantees It | 
the 1930s and the temporary acquiescence in these violations by | 
the powers indicated that the solidarity of the community of oi 
tions was still insufficient to enforce treaties. | 
The United Nations charter agreed to at the end of World 
War II sought to strengthen the universal guarantees of the Least 
of Nations by making them less rigid and more organized, an 
sought also to strengthen the outlawry of war formally established 
by the Kellogg-Briand pact in 1928. The Security council we 
given the power to decide what measures to take when it foun 
that aggression had occurred or was threatened (art. 41) and | jl 
members were obliged to act accordingly (art. 25, 48). Provisio 
was made for a General Staff committee to organize forces pro: 
vided by advance commitment of the members. The veto givet 
the great powers in the Security council and the consequent 
ability of that body to function satisfactorily has, as in the n 
war period, resulted in a new resort to regional agreements an 
pacts for “collective self-defense” authorized by the charter (atte 
51, 52). The transition from a regime of treaties subject to a 
exigencies of power politics to a regime of treaties supported yi 
law-enforcing community of nations has not yet been effected. 
Treaties and the World Order.—Treaties containing W% | 
were technically known as transitory provisions with reference 
recognition, boundaries or cessions of territory have been co 
sidered the title deeds of the nations to which they relate. 
treaties of Osnabrück and Münster (Westphalia) in 1648, Y" 
were the work of the first modern international congress, Y 
recognized as giving a new juridical basis to the territorial sy5 
of Europe. (See Tuirty Years’ War.) Although, in the 1 
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century treaties were often violated, it was considered expedient 
to veil even the most flagrant acts of aggression under legal forms, 
asin the case of the three partitions of Poland which, as Friedrich 
von Gentz observed, set an unhappy precedent for the aggressions 
of Revolutionary. France. ; 

The treaties concluded between the powers after the downfall of 
Napoleon (Paris, 1814; Vienna, 1815; Paris, 1815) represented an 
attempt to reorganize the European territorial system by endow- 
ing the reconstituted states with unimpeachable title deeds and 
ensuring their stability by establishing a balance of power among 
them. Other treaties (Chaumont, March 1814, and treaty of 
alliance, Nov. 20, 1815) provided for the continuance of the quad- 
ruple alliance for the purpose of watching over and safeguarding 
the settlement thus made. Though this “federal system” for 
Europe broke down for various reasons (see Europe), the idea of 
the treaties as the foundation of the European system, and of the 
Concert of Europe as their guardian, survived long enough to 
secure an unprecedented period of peace. The principle that the 
treaties could not be altered without the consent of “Europe” was 
also more or less effectively asserted: effectively in the case of 
the treaties of 1831 and 1839 which separated Belgium from the 
Netherlands, ineffectively in the protests of France and Great 
Britain against Russia’s violation of the terms of the treaty of 
Vienna by its treatment of the Poles in 1830 and 1863. 

The principle of the solidarity of Europe in the matter of terri- 
torial changes was even extended to the questions arising out of 
the disintegration of the Ottoman empire, which had been ex- 
cluded from the treaties of 1815; and the Concert of Europe 
survived in the eastern question (g.v.) long after the results of 
the Italian war of 1859 and of the Prussian wars of 1864, 1866, 
and 1870-71 had blown the Vienna settlement to pieces. Thus 
the partition of Turkey was regulated by the great powers, or some 
of them, in the treaties of London, 1832, 1863, 1864, and of Con- 
stantinople, 1881, with reference to Greece; and by the treaties 
of Paris, 1856, London, 1871, Berlin, 1878, and London, 1885, with 
reference to Montenegro, Rumania, Serbia, Bulgaria and the navi- 
gation of the Danube. These settlements underwent extensive 
and important changes as a result of World Wars I and II, but 
they still have an effective existence as the ultimate title deeds of 
the Balkan states. The settlements of World Wars I and II, how- 
ever, in response to changing military, political and social condi- 
tions, gave increasing recognition to the superiority of political 
tights of “national self-determination” and “collective self-defense” 
over legal rights to territory established by treaty. As, a result, 
changes have taken place in the political map, especially of Europe 
and Asia, frequently and often accompanied by violence. 

The League of Nations and the United Nations provided more 
effective machinery than existed in the earlier Concert of Europe 
both for the maintenance and the peaceful change of treaties and 
territorial settlements. They were designed less to preserve a 
status quo established by treaties than continuously to adapt 
national rights and interests to. changing conditions, but they 
remain inadequate to assure such dynamic stability. 


See also references to “Treaty” in the Index. 
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(Q. W.) 
hm REBBIA (ancient Tresta), a river of northern Italy that 
5 its source at 4,613 ft. (1,406 m.) above sea level, 18 mi. (29 
eo of Genoa. The Trebbia flows 71 mi. (115 km.) NNE 
ive e Northern Apennines and enters the Po lowland near 
"garo, It joins the Po River about four miles west of 
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Piacenza (ancient Placentia), Throughout its course, except for 
the first two miles, it is followed by the Genoa-Piacenza High- 
way. (G. Ku.) 

Battle of the Trebia.—The river is remarkable for the victory 
gained on its banks by Hannibal over the Romans late in 218 B.C. 
Kromayer’s investigations made it clear that Polybius’ account, 
according to which the battle took place on the left bank of the 
river, is to be preferred to that of Livy. 

Publius Scipio had advanced across the Ticinus (Ticino) River 
to meet Hannibal west of Pavia, but was defeated in a cavalry 
engagement, and withdrew to near Clastidium (Casteggio), south 
of the Padus (Po) and west of Placentia (Piacenza); while Han- 
nibal, unable to cross the Ticinus, marched westward up the 
Padus until he could cross it, and so came up with the Romans. 

“Scipio, however, deserted by 2,000 of his Gallic auxiliaries, re- 
treated east of the Trebia, where he was joined by Sempronius, 
the other consul, who had brought his army from Ariminum 
(Rimini). Hannibal encamped near them; and as a decisive 
victory was imperative, in order to win over the Gauls, he did 
nothing to prevent their junction. A successful cavalry skirmish 
encouraged Sempronius to overcome his colleague’s objections to 
a general engagement, and the Romans marched across the Trebia. 
The battlefield was almost flat, but on the south was rising ground 
traversed by a number of fairly deep, broad stream beds, in one 
of which Hannibal concealed a force of 2,000 men under his 
younger brother Mago. He sent his 8,000 light troops out to 
cover the advance of his main body of infantry, consisting of 
20,000 Iberians, Celts, and Libyans, while his cavalry (over 
10,000, including his Celtic allies) were placed on the wings, with 
the elephants in advance of them, The Roman cavalry was soon 
driven back, and the Carthaginian light troops, Numidian cavalry, 
and elephants attacked the Roman infantry on the flanks, so that 
the wings were put to flight and driven into the river, while 
Mago’s force suddenly fell on the rear of the Roman centre. The 
front ranks of the Roman centre, on the other hand, about 10,000 
strong, broke through the Carthaginian centre and reached 
Placentia, where they were joined by the cavalry. The greater 
part of the rest of the army met its death in the river. 

See J. Kromayer, Antike Schlachtfelder, iii, 1, pp. 47 ff. (1912); F. 
W. Walbank, A Historical Commentary on Polybius, i, pp. 399 ff. 
(1957). ae (T. A.; H. H. Sp.) 

TREBON (German Wirrincav), a small but historic ahd pic- 
turesque town in the South Bohemian region (kraj) of Czechoslo- 
vakia, lies in the high upland basin of the Lužnice River. It is 
95 mi. (153 km.) S of Prague by rail and 15 mi. (24 km.) E of 
Ceské Budéjovice on the main road to Vienna. Pop. (1961) 
5,081. The basin is floored with heavy impermeable Tertiary 
clays upon which a good deal of peat has formed, and the area 
has numerous lakes. Since the 15th century a remarkable fresh- 
water fishing economy has been developed, chiefly with carp, 
In 1550 the Golden Canal was built to feed the fishpond net 
from the Lužnice; it passes through Třeboň to supply the big 
ponds mainly to the north. Later the “New River” was con- 
structed to feed the large Rozmberk pond and to provide for 
rafting between the upper and lower Lužnice River. The wide 
stretches of water, rimmed with forest, and the successions of 
small fish pens, linked by channels and planted with oaks, sur- 
round the old town, which is also important for its 14th-century 
Gothic church, and for the valuable archives in the Schwarzenberg 
Castle. There are textile industries. (Œ. G. S.) 

TREBONIANUS GALLUS, GAIUS VIBIUS: see 
GALLUS, GAIUS VIBIUS TREBONIANUS. 

TREBONIUS, GAIUS (d. 43 »B.c.), Roman general and 
politician, was one of the leaders in the conspiracy which re- 
sulted in Caesar’s death. The son of an aristocrat, he favoured 
the conservative party during his quaestorship (60 B.c.), the first 
public office he held; but by the time he became tribune (55 3.c.), 
he had switched political beliefs and was a strong supporter of 
Caesar’s party. He was responsible for the passage, over the op- 
position of the conservatives, of the so-called Lex Trebonia, which 
he sponsored at the instigation of the consuls of the year, Pompey 
and Crassus. This act provided that the provinces of Spain 
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should be given to Pompey and the province of Syria to Crassus 
for an additional five years and that the two should have the 
power to levy troops both in the provinces and in Italy. 

During the period of the Gallic Wars, Trebonius served as a 
general under Caesar, and at the final battle at Alesia he was 
one of Caesar’s most trusted and valuable aides. During the 
Civil War he commanded three legions at the successful siege of 
Massilia. He was praetor in 48 B.c. and the following year was 
governor of farther Spain, a position he was forced to abandon 
when some of his troops mutinied. 

In 45 B.C. Caesar made him consul, promising him also the 
governorship of Asia. Trebonius took the assignment, in the con- 
spiracy to assassinate Caesar, of engaging Mark Antony in con- 


versation outside the Senate while the other conspirators assassi-, 


nated Caesar, and this duty he performed successfully. In 43 
B.c. he became proconsul in Asia but had been in office only a 
short time when Publius Cornelius Dolabella, then governor of 
Syria, murdered him. 

TREBUCHET: see ENcInEs or War. 

TREE, SIR HERBERT BEERBOHM (1853-1917), one 
of the great figures of the English theatre, who became the most 
successful actor-manager of his time, was born in London on 
Dec. 17, 1853, the son of Julius Beerbohm, a London merchant 
of German parentage; his half brother, Max Beerbohm (g.v.), 
became famous as a writer and caricaturist. Taking the stage 
name of Herbert Beerbohm Tree, he made his amateur debut in 
London in 1876 and turned professional two years later. In 1882 
he married Helen Maud Holt, who frequently appeared on the 
stage with him. He was a striking success in 1884 at the curate 
in The Private Secretary. In 1887 he became lessee and manager 
of the Haymarket Theatre, which he ran with great success for 
ten years. 

His range of plays and parts was very wide—dramas such as 
Jim the Penman, The Red Lamp and A Man’s Shadow, modern 
dramas like H. A. Jones’s The Dancing Girl, romantic parts such as 
Gringoire and literary plays such as W. E. Henley’s Beau Austin 
made him outstanding. His Shakespearean productions carried 
on and even exceeded the beauty created by Henry Irving, and he 
proved the finest Falstaff and Malvolio the stage had seen, though 
his Hamlet was not so successful. But his performance as Svengali 
in Trilby put the crown on his career, being perhaps the best in- 
dividual performance ever seen. 

In 1897 Tree moved to the new Her Majesty’s Theatre, which he 
had built, and there produced all sorts of plays from poetic drama 
by Stephen Phillips to children’s plays. His Shakespearean pro- 
ductions drew audiences from all over the world. Among the 
most remarkable were Richard II, King John, Henry VIII, and A 
Midsummer Night’s Dream. His stage versions of Dickens’ works 
were magnificent and his Fagin was outstanding. He was above 
all a romantic actor with a strong liking and genius for character 
parts and comedy, in which he was unequaled. 

In 1904 he founded what is now the Royal Academy of Dramatic 


Art. Sir Herbert was knighted in 1909. He died in London on 
July 2, 1917. 
See Max Beerbohm, Herbert Beerbohm Tree (1920). 


(W. J. M.-P.) 

TREE, a woody, perennial, usually seed-bearing plant 20 ft. 
tall or more at maturity (in temperate areas of moderate rain- 
fall), in which the main stem (g.v.) dominates the lateral branches 
in growth, either through life (as in most conifers) to produce a 
conical or pyramidal outline, or only during early growth, after 
a few years forking one to several times to produce several ascend- 
ing, almost equally important branches that collectively form a 
flat or rounded crown. There are countless gradations in size, 
form and growth habit among trees, from the airy grace of birches 
and weeping willows to the solid majesty of oaks and beeches; 
from the thicket of aerial roots of squat banyans and mangroves 
to the bold, spear-straight column of massive sequoias and the 
formal stance of Lombardy poplars; from the featherlike, tufted 
crown of long, naked-trunked palms to the dense pyramidal crown 
of symmetrical firs and spruces. Several ferns in tropical rain 
forests and in temperate New Zealand and Australia attain the 
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stature of trees. The banana plant is a huge herb that may reach 
a height of 20 ft. but dies back after fruiting. 

This article is mainly concerned with the variety of trees found 
round the world today: their general manner of growth, their dis. 
tribution and various uses and their groupings into forests. For 
details on the propagation, cultivation and care of trees, seg 
ARBORICULTURE, PLANTS AND PLANT SCIENCE contains general in. 
formation on the plant organism, but specific sections deal with 


tissues characteristic of trees. FORESTS AND FORESTRY cover — 


mainly forest management and resources. Important lumber 
trees are discussed in LumBertnc and Woop. The use of trees in 
orchard plantings is covered in Fruit FARMING. Trees in the 
garden and home plot are dealt with in HortrcuLture and Lanp- 
SCAPE ArcHITECTURE. Display and research gardens of trees and 
shrubs are treated in ARBORETUM. 


GENERAL FEATURES 


Problem of Defining “Tree.”—Distinction between trees and 
shrubs is sometimes hard to determine because some species are 
large trees under normal conditions but merely shrubs near the 
latitudinal or altitudinal limits of their range. The quaking or 
trembling aspen is a tree up to 100 ft, tall at low and intermediate 
altitudes, but high in the Rocky mountains it often is dwarfed to 
a shrub a scant 3 or 4 ft. tall. Prevailing winds can, by drying the 
windward buds as they form, cause a lopsided, leeward-directed 
crown, as in exposed trees on Seacoasts and mountain tops. The 
rigours of the tundra severely dwarf the few willows, birches and 
spruces that may be found there. As is to be expected, other en- 
vironmental conditions, such as light, moisture, soil, space and 
temperature, also have marked effects on the development of trees. 
The form, not the size, is therefore frequently the decisive fea 
ture; dwarf trees and bonsai (q.v.) specimens, though diminutive, 
retain the distinctive characteristics of a tree—a dominant woody 
stem, or trunk, and a definite crown of foliage. 

A few tropical forms, such as the strangler figs, are vinelike 


(lianas) during the early stages of growth and depend on other 


trees for support until nearly mature. The banyan tree starts 
with a single trunk but as it grows larger the lateral branches 
send prop roots to the ground where they take root and form new 
trunks. This process continues until a single tree may cover al 
acre or more. 


VALUE OF TREES 


Famous and Unusual Trees.—Trees made famous by histori- 
cal events, religious beliefs, superstition or by their sheer beauty, 


massive size, venerable age or bizarre appearance occur in many — 


parts of the world. 

Among venerated groves of trees in earlier times were: forests 
of huge oaks revered and protected by the Druids before the 
Roman invasion of the British Isles, the Black forests (chiefy 
of firs) of Germany, groves of the Mexican bald or Montezuma 
cypress or ahuehuete (Taxodium mucronatum) in central Mexico, 
the Kauri pine (Agathis) forests of New Zealand, the eucalypti 
groves in Australia, the broad expanses of Nothofagus in Sou 
America, and the plantings of ginkgos and other species aroun 
temples and palaces of rulers in many parts of Asia. , 

Many of the big trees or giant redwoods (Sequoia species); 
growing on the western slopes of the Sierra Nevada, Calif., ate 
famous for their size. Renowned specimens among them are ©" 
Grizzly Giant, the General Sherman and the General Grant; 
they are in the company of scores of only slightly less specta¢ ; 
trees with diameters approaching 30 ft., as measured several fee 
from the ground. One big tree that was pierced from side to side 
with a passageway large enough for a stage coach to be drivel 
through still lives. In the Coast ranges of California are redwoo' 
reputed to be the tallest trees in the world, some being more t 
367 ft. high, but these are much less massive in total bulk than 
the big tree specimens (see SEQUOIA). 2 ae 

Probably having the greatest girth of any tree living 1S tt 
majestic Montezuma cypress in Oaxaca, Mex., called El Ahuehue 


de Santa Maria del Tule. This giant has a diameter of about ad 


ft., several feet above the ground, is approximately 135 ft. 


TREE 


and provides shade over 8,600 sq.ft. at midday. Examinations 
have indicated that it is composed of three individual trees fused 
at their bases. It is awe-inspiring and is jealously guarded by the 
local populace. Another famous akwehuete, reputed to have shel- 
tered Hernán Cortés and some of his men in a cavity hollowed in 
its trunk by fire, became weakened and crashed to the ground in 
47. 
CRO majestic oak reputed to have inspired Joyce Kilmer’s poem 
“Trees” was so weakened by age and disease that it had to be 
removed from the Rutgers university campus, New Brunswick, 
N.J., in 1963, when it was about 300 years old. The Hooker Oak, 
named in honour of the famous English botanist Joseph Hooker, 
and situated a few miles north of Chico, Calif., lost one of its 
largest branches during a mild storm a few years earlier. Most 
of the ancient oaks in the British Isles have disappeared, but still 
remaining are protected groves of venerable yews and beeches. 

Ginkgo (g.v.) trees, once widespread in Asia, are now known 
only where planted by men, Many of the other fine trees sur- 
rounding temples and palaces in the orient are scarce or absent 
from the mountains and fields where they were once plentiful. 
The dawn redwood (g.v.; Metasequoia glyptostoboides), formerly 
known from fossil beds in many parts of the northern hemisphere, 
was discovered growing wild, deep in the interior of China, in 
1948, 

The oldest known trees still alive are gnarled patriarchs in 
the arid mountain ranges in eastern California and Arizona, the 
bristlecone pines (Pinus aristada), some of which have produced 
single trunks’ approaching 5,000 years in age! (See also Lire 
Span.) 

Gymnospermous Trees.—Trees occur in both of the major 
divisions of the seed plants; i.e., the gymnosperms and the angio- 
sperms (gg.v.). The gymnosperms are of a very ancient lineage 
and have been traced backward 300,000,000 years by means of 
fossil remains through the Carboniferous and Devonian. In the 
Carboniferous they occurred in unbroken forest over most of the 
land surface from pole to pole. Fossils similar to the coast red- 
wood and to the dawn redwood (or Metasequoia) occur in arctic 
Alaska, Greenland and western Europe. The meager range of 
these two conifers today indicates their vestigial nature; numer- 
ous forms common in the Carboniferous have long since become 
extinct. 

Modern gymnosperms are 
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young leaves, circinately coiled, unroll like those of large ferns. 
Each leaf persists for several years, new ones appearing in the 
centre of the crown of older leaves. The genus Cycas bears its 
seeds along the margins of modified leaves, or sporophylls, shorter 
than the nonfruiting leaves and arranged in a low spiral around 
the top of the trunk or branch. It is the only genus in the order 
in which the seeds are not borne in compact, ovoid cones, The 
other genera have both the microsporophylls (pollen-producing 
leaves) and megasporophylls (seed-producing leaves) borne in 
cones, some of which weigh as much as 100 lb. when green. All 
cycads are dioecious; i.e., the staminate cones are borne on one 
plant, the ovulate on another. Staminate plants are objectionable 
in home gardens because their cones emit a disagreeable odour. As 
there is no way to determine the sex of the plant until it reaches 
cone-producing age, saplings for ornamentals should be taken as 
offsets from a known ovulate plant. All cycads grow very 
slowly, and are relatively resistant to disease and insect pests. 
Scale insects, though infrequently troublesome, are hard to com- 
bat, for they penetrate deeply into crevices between the leaf 
bases. 

Gnetales—Some of the Gnetales are curious plants. Only two 
or three species of Gnetum are tropical trees, poorly known; all 
others are lianas, low shrubs or sand plants. 

Ginkgo.—The ginkgo or maidenhair tree is the sole living rep- 
resentative of the Ginkgoales, once a more diverse order. The 
ginkgo is no longer known definitely in the wild, but has been cul- 
tivated around oriental temples, shrines and in parks for centuries. 
It is an excellent lawn tree, and endures quite cold ‘winters. Its ` 
fan-shaped deciduous leaves, a pleasing yellow-green during sum- 
mer, turn bright yellow in the autumn. The fleshy aril surround- 
ing the solitary seed, about the size of a nutmeg, is the source of 
a disagreeable odour associated with the fallen fruit. For this 
reason staminate ginkgoes are preferred and propagation usually is 
by budding or slipping from such trees. 

Conifers —Many coniferous trees, particularly the pines, firs, 
spruces, Douglas fir, hemlocks, redwood, cypresses, cedars, podo- 
carps, araucarias, kauri pine and cryptomerias produce lumber of 
excellent quality; others are valuable as a source of wood pulp 
(see PAPER MANUFACTURE) for cellulose products, Stains, tan- 
nin (g.v.), gums (see Gums, PLANT), packing material, cork 


TABLE I.—Classification of Coniferous Genera 
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(q.v.) and other by-products are obtained from the bark, saw- 
dust and mill waste. Naval stores (g.v.), oils, resins (g.v.), waxes 
and pharmaceuticals are derived from certain conifers. Because 
of their ease of cultivation, attractive foliage and pleasing sym- 
metry, many conifers are planted extensively as ornamentals and 
in mass plantings and hedges. 

Fossil pitch from the kauri pine has been dug from the mucky 
soils of New Zealand in great quantities for use in varnishes (see 
Kaurt Pine). Amber (q.v.) is the useful fossil resin of extinct 
Baltic conifers. 

Table I, which presents some diagnostic characters of represent- 
ative conifers, will enable the reader to identify a specimen to the 
genus level. 

Angiospermous Trees.—The origin of angiosperms is less an- 
cient than that of gymnosperms, their fossil remains dating back 
about 160,000,000 years. They evolved rapidly along many lines 
of descent and spread to most parts of the ice-free world. The 
angiosperms comprise two subgroups: the Monocotyledones, in 
whith a single cotyledon (seed leaf) is present in the embryo of 
the seed and the later leaves usually have parallel veins; and the 
Dicotyledones, with two cotyledons in each seed and the later 
leaves normally netted veined. 

Monocots—The monocots include such arborescent plants as 
the larger palms, yuccas, a few species of Nolina, Dracaena, bam- 
boos and bananas. Important economic products from arbores- 
cent monocots include fruits (coconuts, bananas, dates), waxes, 
fibres and vegetable ivory and oils used as food and in making 
soap, paint and plastic. The few monocot trees are largely con- 
fined to the tropics, but in subtropical regions some of them serve 
as attractive street, lawn and garden plants. Among those that 
have proved adaptable to mild climates are: the queen palm 
(Arecastrum romanzofianum); California Washington palm 
(Washingtonia filifera); the taller, more graceful Mexican Wash- 
ington palm (W. robusta); blue palm (Erythea armata); Sonora 
palm (Sabal uresana); cabbage 
palm (S, palmetto); windmill 


TABLE II.—Representative Diseases and Pests of Ornamental Deciduous Trees 
— 


TREE 


stand frosts, but those growing at high latitudes often stand 
prolonged exposure to temperatures as low as —50° p 
(—45° C.). j 

The wood produced by dicot trees ranges from very soft and 
light to extremely hard and heavy. Air-dried heartwood of balsa 
(Ochroma) weighs 6 to 8 lb. per cubic foot, whereas the wood of 
some eucalypts, mahoganies, ironwoods and lignum vitae may 
weigh 70 to 80 lb. per cubic foot. There are vast variations in the 
grain, proportions of fibres to thin-walled cells, toughness, workabj). 
ity, colour, sheen and resistance to checking shown by wood from 
dicot trees. 

By-products are just as varied and numerous. Among them 
are gums, resins, powerful alkaloids, pharmaceuticals, waxes, dye 
materials, oils, disinfectants, perfumes, varnish components and 
adhesives. Dicot trees yield a host of delicious fruits and nuts, 
Some are cultivated in large orchards; others (e.g., the brazilnut 
tree; Bertholettia excelsa), are still found mainly in the wild 
state. Several species of dicot trees produce latex processed into 
rubber and chewing gum. A dye for colouring margarine, cheese 
and other foods comes from the seeds of the annatto tree (Bita 
orellana). The breadfruit tree (Atrocarpus altilis) is one of the 
most important fruit trees in the world; a native of Malaya, it 
has been transported to nearly all tropical areas. The starchy 
fruits, produced in profusion, are a staple food in many parts of 
the world; they are eaten raw or cooked or ground into a pulp 
and used to make bread. 


TREES SUITABLE FOR ORNAMENT AND PROTECTION 


Shade and Ornamental Trees.—From a worldwide array of 
forest trees suited to diverse climates have come hundreds of excel- 
lent shade and ornamental trees. Many of them are very narrowly 
restricted in their tolerances to environmental conditions. Shade 
and specimen trees need to be chosen carefully, taking into at 
count such factors as rate of growth, ultimate size, harmony of 
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tropics are tender, unable to X=tree subject to attack. 


PLATE I 


W. H. HODGE 
, an African cycad 


KINNE—PHOTO RESEARCHERS, INC 


it tree, a staple throughout the 
ith Pacific 


BRETT WESTON—RAPHO GUILLUMETTE 
Grove of redwoods in California. These conifers are the world’s tallest trees 


WALTER CHANDOHA 
American beech seedling 


PATTERNS OF GROWTH 


All plants called trees—though they differ 
considerably in appearance, growth rate, and 
value to man—share, in varying degrees, 
certain features: they begin life as insignifi- 
cant seedlings, which, under normal temper- 
ate zone conditions, grow to 20 ft. or more; 
are woody and perennial; bear seeds; and 
usually have a dominant stem, or trunk, that 
supports a leafy canopy 


W. H. HODGE 
the southwestern 


Washington palm, native t 
+ Curious fibrous “skirts” are dried old leaves 


PLATE II TREE 


FRED BOND—PUBLIX 
Monterey cypress, a windswept speci- 
men from the California coast 


STEPHANIE DINKINS—PI HERS, INC. 


A row of columnar Lombardy poplars |r 


JOHN G. ROSS—PHOTO RESEARCHERS, INC 
Divi-divi tree bent by winds; 
Neth. Antilles 


JONN MOS RES! 


African baobab 


Spruce dwarfed by high winds and heavy 
snows at the timberline in Wyoming 


W. H. HODGE 


Kapok tree, with buttressed trunk and spreading crown; Jamaica 


TREE Prate III 


STEPHANIE DINKINS—PHOTO RESEARCHERS, INC. 
Famed cedars of Lebanon, Asia Minor 


SHOSTAL 
U.S., purported to be the oldest living trees 


DOUGLASS BAGLIN 
Tree ferns, Western Australia Bottle tree, Australia 


HARRY FRAUCA 


JEFF SMITH—PHOTO RESEARCHERS, INC, 


Umbrellalike acacia trees dominate east African savannas where gnus graze 


Prate IV 


W. H. Hove 


JONN H. GERARD 
Tulip tree; North America 


w. Hy Howi 
Meriania nobili: 
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G. T —sHOSTAL 
Catkins of eastern poplar; North America 


FLOWERS OF TREES 


Pollen, produced by male flowers, fertilizes 
the ovules, borne by female flowers, thus en- 
suring the continuation of the species. Pol- 
len can be carried from the male to the fe- 
male flowers by the wind, as in the pines, Or 
by insects and birds which are attracted by 
the flowers’ form, colour, or scent 


J. ALLAN CASH 


Jacaranda trees in bloom; Africa 


PLATE V 


. H. HODGE 
Eucalyptus flowers; Australia 


G. TONSICH—SHOSTAL 
vale cone; North Africa 


G. TOMSICH—SHOSTAL DOUG FULTON—PHOTO RESEARCHERS, INC. W. H, HODGE 


Scots pine ma ; northern hemisphere American shagbark hickory Red maple; North America 
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Amhersti. a i re 
erstia nobilis, a rare Burmese tree Tropical flamboyant tree 


Prate VI 
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Ash (top) in summer and (bottom) in autumn rows 


WALTER CHANDOHA 
American red maple leaves turning in early autumn 


FALL COLOUR CHANGE 


In spring and early summer the leaves of 
deciduous trees produce an abundant 
supply of chlorophyll. In autumn the 
leaves gradually lose chlorophyll and re- 
veal the underlying yellow pigments. In 
some trees, including oaks and maples, 
red pigments develop as cold weather 
traps sugars in the dying leaves 


HORACE BRISTOL, JR.—PHOTO RESEARCHERS, INC. 


Japanese maples in autumn. Tall, straight conifers are cryptomeria 
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5 Ash keys 
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Cyca Sausage tree fruit 
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Red haw "apples" 


yA WALTER CHANDOHA 


Acorns of oak 


FRUITS OF TREES 


Fruits aid in dispersing the seeds of trees. 
Extremes of form include tiny berries, the 
seeds of which are scattered by the birds 
that feed upon them, winged keys dis- 
tributed by the wind, and massive cycad 
cones, some of which weigh as much as 
100 Ibs. 
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Cacao pods 


Prate VIII 


Italian stone pine 


Locust (Robinia) 
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Osage orange 
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Oriental 


BARKS OF TREES 


The outer layer of o 


branches and trunk, made "i 
of dead cells, protects J 
tree from extremes of clima! 
as well as from attack 
pests. Trees display @ nu 
of bark adaptations, from d 
spiky growths of the E, 
locust to the paperlike © 
ing of the birches 


PLATE IX 
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Floss silk tree (Chorisia speciosa) 
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Yellow gum, a eucalyptus Honey locust (Gleditsia) Shagbark hickory 
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ROOTS OF TREES 


A wide range of roots, each 
suited to a different environ- 
ment, anchors trees and sup- 
plies them with nutrients. 
Some trees, like the man 
groves, thrive in brackish 
water, on prop roots; others, 
like the strangler figs, send 
serpentine roots down the 
trunks of other trees; still 
others, like the banyans, are 
masses of intricately inter- 
woven aerial roots 
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Elaborately buttressed roots of stran- Banyans, some of whose aerial roots have bec ondary trunks 
gler fig 


AUBERT DEL MI 


WILLIAM HARLOW—NATIONAL AUDUBON 
Pneumatic “knees” of bald cypress rise above swamp to provide aeration 


form in relation to adjacent 
structures or plantings, flowering 
and leaf-producing habits, effects 
on sidewalks and sewer lines if 

Janted in urban areas and sus- 
ceptibility to diseases and insect 
pests. Hence it is essential that 
one select shade or specimen 
trees from a list of those known 
to do well in one’s locality, or at 
least from the list of those grow- 
ing in similar climates. Advice 
from local landscape architects 
and nurserymen usually is indi- 
cated and often can help one 
avoid disappointment, 

Shelter Belts—The use of 
trees to provide protection to 
crops, farms and domestic ani- 
mals is well known. The term 
“shelter belt” for protective 
plantings was applied as early as 
1833. German Mennonites emi- 
grated to the Russian steppes in 
1789 and planted thousands of 
trees at right angles to the pre- 
vailing winds to reduce wind 
damage to crops. Similar plant- 
ings in the eastern and central 
parts of Nebraska were begun 
about 1854 and within 100 years 
over 123,000 mi. of shelter belts 
had been established throughout 
the Great Plains of the U.S., and 
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TABLE III.—Trees Resistant to Disease and Pests 


*Cold Resistant: H= Hardy; 


SH=Semihardy; T= Tender, withstands little frost. 
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Common name Botanical name | CR* Native region GRt | Aver e height 
in ft. 

American yellowwood | Cladrastis lutea H | North Carolina M 45 
Black tupelo . «| Nyssa sylvatica H | Eastern U.S. M 60 
Chinese cedrella | Toona sinensis T | China M $9 
Chinese parasol . Firmiana simplex SH | China, Korea M 40 
Chinese pistache . Pistacia chinensis SH hina | S 60 
Chinese wingnut . Pterocarya stenoplera SH | Caucasia M 60 
Dove tree Davidia involucrata H | China M $0 
Empress tree. . . | Paulownia tomentosa T | China R 40 
Goldenrain tree > . | Koelreuteria paniculata SH | China, Japan SM 30 

5 Eunga hackberry . | Celtis australis SH juthern Europe M 80 
3 |Hombeam . . | | Carpinus betula H | Europe, S HH 
3 jacaranda Jacaranda acutifolia T | Brazil R 60 
5 japanese pagoda Sophora japonica H | China, Korea be S H 40 
A ujube , Zizyphus jujuba H | Southern Europe, Asia M 30 
imosa , Albizzia julibrissin H | Iran, China R 35 
Mulberry Morus nigra H | Iran R 0 
Osage orange Maclura pomifera H | Central U.S. R 60 
Silver bell. Halesia carolina T | Southeastern U.S. M 40 
Smoke tree . Cotinus coggygria H | Southern Europe, China M 15 
Sourwood Oxydendron arboreum H | Southern and eastern U.S. S 30 
Sweet gum Liquidambar styraciflua H | Eastern U.S. 8 10 
Tamarisk Tamarix parviflora T | Southern Europe R 20 

Tree of heaven Ailanthus altissima H | Northern China R 70 
Umbrella tree Melia azedarach H | Himalayas R 40 
Beefwood Casuarina equisetifolia SH | Australia R 70 
Bottle tree. Brachychiton Seanair T_ | Australia S 60 
Brazil pepper Schinus terebintifolia SH | Brazil R 30 
Cajeput tree , Melaleuca leucodendron SH | Australia R 40 
Camphor tred Cinnamomum camphora SH | China, Japan S 50 
Caries Gr ea Certonia siliqua SH | Near east S 45 
Catalina ironwood Lyonothamnus floribunda T | California M 50 

g Chile mayten Maytenus boaria SH | Chile M 30 
8 | Glossy privet Ligustrum lucidum SH | China, Japan R 25 
f | Ironwood tree Metrosideros tomentosa T | New Zealand S 30 
S | Kafir plum . Harpephyllum ca firum T | Southern Africa R 30 
Á | Karakanut Corynocar pus laevigata T | New Zealand — M 40 
Lignum vitae Guaiacum officinale SH | Tropical America S 35 

Palo verde . Parkinsonia aculeata SH | Tropical America M 30 
Plume albizzia Albizsia lophantha T | Australia R 25 
Queensland nut . Macadamia ternifolia T | New South Wales S 30 
Southern magnolia Magnolia grandiflora SH | Southern U.S. S$ 80 
Sugarplum tree. Lagunaria patersonit T Australia M 40 
Sweetshade , Hymenosporum flavum T | Australia M 40 
Tanbark oak. Lithocarpus densiflora H California M 90 
White lily tree Crinodendron dependens SH | Chile M 35 


many thousands of miles of simi- 
lar plantings had succeeded in the Canadian provinces. 

Careful tests have indicated that shelter belts should be made 
up of one to five rows of trees, and in areas of excessive wind 
of an additional three to seven rows of compact shrubs along the 
windward side of the planting. Distances between rows within a 
belt vary from 5 to 12 ft., with the trees in alternating rows stag- 
gered, Protection is measurable for horizontal distances equal to 
30 times the average height of the trees forming the shelter belt, 
but protection is greatest for distances from 6 to 12 times the 
average height of the trees. The most effective pattern involves 
repetition of the shelter belt from 10 to 20 rods from the first, 
although such complete planting is rarely done because of the 
amount of land occupied by the trees and shrubs. Savings in fuel 
Consumption as high as 20% have been effected by establishment 
of shelter belts, and increases in crops, although variable, have 
Usually been high enough to fully compensate for the loss in cul- 
tivated acreage. 

PON Pests and Diseases: Resistant Trees.—Ornamental 
aiies Oe subject to attack from many insect pests and fungus dis- 
a i ne attacks do great damage or kill trees outright; others 
often ittle consequence. A number of caterpillars and worms 

Ba partially or totally defoliate a plant, thereby placing a heavy 
i ews the vitality of the organism and reducing its resistance 
of tk es of fungus, bacterial or virus diseases. Infestations 
4 Ta eaf, bark and wood borers often kill twigs or large limbs 
fees ence almost obliterating a stand of a particularly 
muni b © species; e.g., the sporadic destructive attacks of the 
Suckin ud worm in the coniferous forests of the northern U.S. 
on thes Mmsects, such as aphids, mealy bugs and scale insects, feed 
little a Juices of plants. Still other insects do comparatively 

E damage, but introduce disease agents such as viruses. 
sects: b, e sprays and dusts are effective on many harmful in- 
uried dee some pests are very resistant to treatment, or, 
applic: ve in the tissues of the trees, cannot be reached with such 
ings js lons. Fumigation (g.v.) of citrus trees in orchard plant- 

a regularly practiced to control scale insects. 
Sus diseases range widely in type and degree of damage in- 


a 


{Growth Rate: M=Moderate; R=Rapid; S=Slow. 


flicted. Sooty mold, for example, can scarcely be called a dis- 
ease, for the fungus lives mainly on the honeydew deposited on the 
surface of the leaves and twigs by certain sap-sucking insects, The 
fungus film is unsightly but does little harm, On the other hand 
such scourges as white pine blister rust and chestnut blight, which 
spread rapidly through the tissues of an infected tree and from 
one tree to another, almost invariably kill their hosts. Chestnut 
blight does not penetrate into the root of the tree, so stump sprouts 
continue to arise for a while, but as they appear they are killed 
back to ground level by reinfection. Many fungus diseases of 
forest and ornamental trees inflict injuries of intermediate sever- 
ity, but all tend to sap the vitality of the infected tree and reduce 
its resistance to other and perhaps more damaging ailments. (See 
also Entomotocy: Applied Entomology: Agricultural and Forest 
Entomology; PLANT DISEASES.) 

Many trees are subject to deficiency diseases that may simulate 
symptoms shown by trees attacked by insects or diseases. The 
lack of iron, boron, nickel and certain trace elements may be a 
critical deficiency that results in an unhealthy appearance. A 
trained arboriculturist usually can determine the cause of such 
symptoms and can prescribe an effective remedy. 

Representative diseases and pests of some of the commoner 
ornamental trees are indicated in Table II. 

Some species of trees are more resistant than others to various 
infestations and infections, Such trees occur in many parts of 
the world, so almost any locality where trees will grow can be 
supplied with specimens possessing such resistance. (See TABLE 
HI. 

e of Growth.—Growth rate and longevity varies consid- 
erably among the shade and ornamental trees. Most willows, 
sycamores, box elder, poplars, elms, oaks, maples, birches, etc., 
grow rapidly. Sycamores 3 ft. tall transplanted even without a 
soil ball have been known to grow 12 ft. in a single summer. 
Trees-of-heaven may grow even faster. Yew, carob, sourwood, 
pistache and some pines grow exceedingly slowly. Some trees 
grow very slowly for the first 10-15 years, then faster after their 
root systems have become well established: e.g., southern mag- 
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SILHOUETTES OF SOME CONIFEROUS TREES 


nolia, pecan and longleaf pine. Others grow rapidly in youth 
but drop to a moderate or slow rate after the first few years: 
e.g., glossy privet and madrone. Variations in soil, available 
water and winter and summer temperatures are among the factors 
affecting the growth of trees, so that a plant that grows rapidly in 
one site may progress slowly elsewhere. Many trees of desert 
habitats, which grow slowly in nature, will, if planted along an 
irrigation ditch, grow at several times their normal rate and attain 
sizes far beyond those reached in the desert. 

The total growth often is affected by the length of the dormant 
period, during which no appreciable growth occurs. Growth by 
trees in tropical rain forests is nearly uniform throughout the 
year. In temperate zones, however, lower winter temperatures or 
rainless periods in arid regions, result in distinct dormant periods. 
The alternate periods of active growth and dormancy result in 
marked differences in the size of cells and in the thickness of cell 
walls. Spring wood shows large relatively thin-walled cells, while 
summer wood shows smaller and thicker-walled cells. This dif- 
ference is detectable in the form of definite rings, less dense bands 
alternating with dense bands, in the cross section of a tree trunk. 
A count of the dense rings will determine the number of growing 
seasons the tree has lived (if only one growth period occurs in 


each year, this count reveals the age of the tree at the time it was 
cut). 


BALSAM FIR HEMLOCK 


In forestry practice slender cores are taken from the wood, 
from the bark to the centre of the heart wood; these samples 


reveal the same information, and are taken with an increment 1 


borer that does no significant damage. Tree-ring studies are help- 


ful in dating archaeological sites (see DENDROCHRONOLOGY), | 


Cores showing the highest counts have been obtained from bristle 
cone pines in the White mountains near the California-Nevadi 
line. One of these trees has been recorded as being at least 4,600 
years old. The highest reliable count made on stumps of the giant 
sequoia (Sequoia gigantea) showed fewer than 3,500 rings; the 
larger coast redwoods (S. sempervirens) averaged about 200 
rings. A few commercial timber trees of North America appt 
to live about 1,000 years. Many venerable oaks, maples, elms and 
other hardwoods range in age from 200 to 600 years. Willows, 
poplars, sycamores, magnolias, buckeyes, etc., usually die at ages 
between 75 and 200 years. Unfavourable conditions in city & 
vironments often reduce a tree’s life span; conversely, favourable 
conditions in nature may increase it, 
See Lire SPAN. 


CHARACTERISTICS OF MODERN FORESTS 
WESTERN HEMISPHERE 


When Europeans first reached North America, forests covert 
most of the land from the Atlantic to the inland prairies 0 
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SILHOUETTES OF SOME DECIDUOUS TREES 


and clothed vast areas in the Rocky Mountain region and along 
the Pacific coast, Toward the north the forests were predomi- 
nantly coniferous, with black spruce (Picea mariana), white spruce 
(P. glauca), eastern larch or tamarack (Larix laricina), gray or 
jack pine (Pinus banksiana), and balsam fir (Abies balsamea) 
providing almost continuous cover from Newfoundland to sub- 
arctic Alaska, and south to what is now Pennsylvania, Minnesota 
and central British Columbia. Intermingled with these conifers 
were a few broadleaf trees, such as maples (Acer), ash (Fraxinus), 
quaking aspen, birch (Betula), elm (Ulmus), willow (Salix) and 
balsam poplar (Populus balsamifera). 

Most of the region from the Great Lakes to the southern end of 
the Appalachian mountains and east of the prairies, supported 
mixed hardwood forests of oak (Quercus), maple, elm, chestnut 
(Castanea), hickory (Carya), walnut (Juglans), locust (Robinia), 
linden (Tilia), beech (Fagus) and other dicotyledonous trees. 
There the conifers were still represented, but only in small num- 
bers and in sites unfavourable to deciduous hardwoods. Many of 
the trees were valued highly as sources of building materials and 
fuel. Sugar and syrup could be made each spring from the sap 
of the sugar maple (Acer saccharum). Nuts and acorns were 
abundantly present as food for man and his cattle and for wild 
turkeys and passenger pigeons. Persimmons (Diospyrus virgini- 
ana), crab apples, wild cherries and plums were also available for 
food. From the husks of butternuts a yellow-brown dye was 
extracted; tannin was derived from the bark of the eastern hem- 
lock (Tsuga canadensis) and wood of the chestnut (Castanea 
dentata). 

In the west conifers outnumbered the broad-leaved trees many 
fold. The hardwoods grew mainly along banks of streams and 
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in broad valleys, whereas conifers covered mountain slopes and 
the narrow, steep-sided canyons, gaining ascendancy on flat terrain 
only in what is now Oregon, Washington and British Columbia. 
Eastern white pine (Pinus strobus) had been the most highly 
valued lumber tree in the New England and Great Lakes areas, 
but when settlers moved west, several mighty forest trees pro- 
vided superb saw logs. Among the best were Douglas fir (Pseudot- 
suga menziesii), ponderosa pine (Pinus ponderosa), sugar pine 
(P. lambertiana), western white pine (P. monticola), western 
larch (Larix occidentalis), Engelmann spruce (Picea engelmanni), 
western hemlock (Tsuga heterophylla), several firs, giant arbor- 
vitae or western red cedar (Thuja plicata) and redwood (Sequoia 
sempervirens). Many of these trees towered 150 to 180 ft., 
occasionally to 300 ft., above the forest floor, and were 4 to 12 
ft. in diameter. 

Today, after several hundred years of exploitation by man, all 
that remains of this virgin continental cover are bands and dots 
of forest scattered over the land. In the southeastern United 
States, however, fairly extensive forests of hard-wooded yellow 
pine still stand. These trees provide naval stores (qg.v.) of high 
quality. The pines occupy only part of the ground; mixed hard- 
wood, consisting of representatives from over 20 genera, flourish 
on various sites and soils. In swampy areas and along sluggish 
streams grow heavily buttressed bald cypress (Taxodium dis- 
tichum), a conifer that sheds its leaves and many of its smaller 
twigs each autumn. Traces of stands of mahogany (Swietenia 
mahagoni) occur in Florida. 

In the arid southwest and adjacent Mexico, trees are found 
mainly along watercourses that are dry much of the year. Space 
between the trees often exceeds the diameter of their crowns, 
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Small leaves, great resistance to drought, and hard, often dark- 
coloured wood is common in the trees of the region. A few trees, 
e.g., the tree morning glory (Ipomoea arborescens) and the weird 
boojamtree (Jdria columnaris), an arborescent succulent, have 
soft, “punky” wood. Also characteristic of this area are numer- 
ous species of Acacia, Prosopis, Cercidium, Cordia, Pithecellobium, 
Mimosa, Lysiloma, Guazuma, Celtis, Cassia, Bursera and Yucca 
and other arborescent cacti. 

The central plateau of Mexico supports mixed forests of pines 
and broad-leaved evergreen and deciduous trees. The nearer one 
approaches the tropics the more diverse the forest becomes. 
There, flowering is controlled more by presence or absence of 
rain than by temperature; some trees flower before, others after, 
the leaves appear. Many of these trees bear spines, have a dis- 
agreeable odour or a bitter taste—or combinations of these char- 
acteristics. 

Great diversity in botanical composition is characteristic of 
tropical forests. Primary growth is usually three-storied, with 
the middle story possessing the most uniform height and the 
densest crowns. The forest floor is nearly free of herbs and small 
shrubs except at the jungle’s edge, and the boles of the trees 
often are surprisingly uniform in diameter. The trees of the low- 
est story are remarkably tolerant of deep shade and have thin 
leaves capable of utilizing light of very low intensity. Rapid 
growth is common among seedlings, but the intense competition 
for space and light results in a high mortality. 

The forests of tropical America fit well into this pattern; they 
differ, however, from tropical forests elsewhere in that palms 
are numerous and varied. Several of these palms produce such 
products as vegetable ivory, panama hat “straw” and oils. Tree 
ferns are common, lianas and epiphytes are everywhere; edible 
fruits occur, but are on widely scattered trees. Potent poisons 
and powerful narcotics are found in many native plants. 

The forests of tropical South America produce about 20 fine 
cabinet woods, 7 specialty woods and approximately 50 general 
utility woods, The pea or bean family (Leguminosae) provides 
fully half the species utilized for lumber. Nine species are commer- 
cial sources of tannin; three yield dye; five others are the source 
of essential oils, pharmaceuticals, resin and gums. The leaves of 
a holly (Jlex paraguariensis) furnishes Paraguay tea or yerba 
mate; the leaves of Erythroxylon coca are used in the Andes to 
prepare a stimulant drink and are important as the source of the 
drug cocaine. The commercially important coniferous forests in 
South America are the Chile pine or monkey puzzle (Araucaria 
araucana), Parana pine (A. angustifolia), alerce (Fitzroya cupres- 
soides), and ciprés (Pilgerodendron uviferum). 

‘The aspect of the broad-leaved forest in temperate South Amer- 
ica resembles that of the more open, drier parts of the mixed hard- 
wood forest of North America, or the oak-beech woods of Europe. 
However, the ecological niche occupied by oaks in the northern 
hemisphere is taken over by the false beech (N othofagus) in South 
America. Wasteful “cut-and-burn” clearing of land and unwise 
lumbering practices have heavily damaged forests in some areas; 
in less accessible ones, as in the interior of Brazil, the forest is 
virtually untouched. 


EASTERN HEMISPHERE 


If one could have looked at Britain from the air before the 
Romans invaded the country, the forest cover would have ap- 
peared almost continuous from south to north, with only a few 
open areas on chalky downs and Scottish heaths. In the south 
the forest was mainly of broad-leaved trees, chiefly oak, beech, 
holly, ash, hornbeam, (Carpinus), hazel (Corylus), willow and 
yew (Taxus). Juniper (Juniperus) was the main tree or shrub 
on chalky soils, and grasslands were of small extent. In the north 
the forest was less diverse, a mixture of pine and silver birch 
(Betula verrucosa) covering most of the surface. 

The forests of Britain have suffered many vicissitudes, how- 
ever, from encroachment by man, from insect pests, fire and ex- 
itation. f 
P The dominant vegetation in Britain is mainly that of a decidu- 
ous summer forest. The common brown or pedunculate oak (Quer- 
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cus robur), durmast or sessile oak (Q. petraea), ash (Fraxinus 
excelsior), common field maple (Acer campestre), beech (Fagus 
sylvatica), alder (Alnus glutinosa) and several willows are as. 
sociated in differing combinations. Oaks were the conspicuoys 
elements in the early forests, some of the largest attaining girths 
of over 40 ft. and heights of 120 ft. 

On the European continent the Scandinavian countries have a 
larger percentage of their surface still supporting forests than 
has any of the countries to the south. There are two main forest 
zones in northern Europe. The northern one is of conifers, with 
Scots pine (Pinus sylvestris) and Norway spruce (Picea abies) 
dominating the vegetative blanket. South of this belt is the mixed 
hardwood forests, originally made up of oaks, linden (Tilia 
europaea or vulgaris), Norway maple (Acer platanoides), English 
elm (Ulmus procera), ash (Fraxinus excelsior) and the common 
beech. In this zone, soils are well suited to agriculture, and fully 
90% of the original hardwood forest has disappeared or been 
replanted with conifers. 

In west central Europe the original forest was mainly of beech, 
oak, linden and maple, with fir, spruce and larch in the Alps and 
pine woods along the Atlantic and North sea coasts. 

Along the shores of the Mediterranean the forest is a different 
type, with thick-leaved evergreen hardwoods contributing substan- 
tially to the general composition of the cover. The Holm oak 
(Quercus ilex) and the cork oak (Q. suber) are important. In 
this area trees add wood less rapidly than do trees in central and 
northern Europe, but they furnish many more by-products, such as 
cork, gums, resins, tannin, oils and oleoresins, 

Around the eastern end of the Mediterranean the forests have 
nearly disappeared, having succumed to the inroads of cutting, 
fire, insect pests and the browsing of domestic animals. A few 
mountain slopes and canyons contain relatively insignificant stands 
of forests. Among shade trees from this region are the Cilician fir 
(Abies cilicia), cedar of Lebanon (Cedrus libani), Persian walnut 
(Juglans regia) and several species of pines and oaks. 

Acacias (Acacia), tamarisks (Tamarix) and date palms occut 
along the wadis and oases in Israel and Egypt. In Algeria a close 
relative of the cedar of Lebanon, the Atlas cedar (Cedrus atlan- 
tica), grows in mixtures with oaks, two firs (Abies pinsapo, A, 
numidica), and a pine (Pinus pinaster). 

The primary tropical rain forests in Africa are very complex, 
similar in structure to those in the wetter parts of South America, 
The trees grow in three well-defined layers or stories, the upper 
most towering to 150 ft. or slightly more’and standing well above 
the tops of the continuous layer of the second story, which termi- 
nates at about 75 to 100 ft. A lower third story is made up of 
shrubs and small trees that tolerate heavy shading. Lianas of 
many sizes and types are present and epiphytic plants are legion, 
but such a forest is usually comparatively free of entangling 
growth on the ground, so it is possible to walk through it with 
little hindrance. Fantastic buttresses are common at the bases 
of many trees, although others rise columnlike. Trunk diameters 
of six to nine feet occur, but the majority of the upper story trees 
average about three feet across. In contrast with the open floot 
of the primary forest, the secondary growth, along waterways o 
near clearings where sunlight can penetrate to the floor, is almos! 
impenetrable, with many of the stems bearing vicious spines. 
Lianas and rank growth of herbs choke most of the seedlings. 

In drier parts of Africa, where the annual rainfall is less tha? 
13 cm. (about 5 in.), open forests contain fewer species am 
those of much smaller trees. In these forests the families 
Leguminosae and the Euphorbiaceae are predominant: the gener 
Brachystegia, Isoberlinia, Burkea, Baikiea and Cryptosepalum 0; 
the bean family; Uapaca of the Euphorbiaceae; and Monotes an 
Marquesia of the Dipterocarpaceae furnish the majority of the 
dividuals. Open stands of palms occur in poorly drained plains: 
Nearly pure stands of some species occur; e.g., a member 0 ‘ 
bean family, Colophospermum mopane, covers thousands of het 
tares along the Limpopo and Zambesi rivers. There, cutting ® 
almost exclusively for local use. ith 

In southern Africa the forests are mainly evergreen, y d 
Podocarpus playing an important role. Epiphytes are sma 
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comparatively few in number. Tree ferns often take the place of 
understory shrubs in wet locations. Pure stands of the Clanwil- 
liam cedar (Widdringtonia juniperoides) occur as remnants of a 
once great forest on plateaus about 100 mi. N. of Cape Town. 
Palms are numerous along the Natal coast, and the Cape box 
(Buxus macowanii), is one of the few shrubs of timber value. 

In Asian forests conifers are dominant in the north, and mixed 
hardwoods, with islands of conifers, occur in the more temperate 
area. These temperate stands in turn give way, in subtropical and 
tropical areas, to broad-leaved evergreen trees of the rain forests 
or to xerophyllous scrub in arid regions. The conifers in subarctic 
Siberia are almost exclusively larch, but in European Russia 
spruce, fir and pine are dominant. South of the larch forests occur 
mixed hardwoods, with elm, oak, ash, basswood, Amur cork and 
aspen intermingled in various assemblages under different soil and 
climatic conditions. The Caucasian forests are important sources 
of timber, and provide the world with a beautiful shade and 
specimen tree, the Nordmann fir (Abies nordmanniana). 

The forests of India and adjacent Burma are varied, rich in 
species and contain many highly prized timber trees. The forests 
range from stunted, thorny, xerophytic growth, where the rainfall 
is 10 to 30 in. annually, and deciduous, evergreen and succulent 
plants; through dry forest, with deciduous plants only; to mon- 
soon and rain forests, where the annual rainfall ranges from 40 to 
120in. The rain forest is rich in species of the families Myrtaceae 
and Lauraceae, with the usual wealth of epiphytes and lianas. 
Most of the rain forest trees are evergreen, but a few deciduous 
species occur on gentle slopes where the annual rainfall drops to 
about 80 in. The monsoon forest is made up mainly of deciduous 
species, among which are some of the most valuable of India’s 
timber trees, e.g., teak (Tectonia grandis) and rosewood (Dal- 
bergia latifolia). 

The Himalayas provide terrain and altitudes that permit growth 
of all types of forest from rain forest to arctic-alpine. The western 
Himalayas are the source of deodar cedar (Cedrus deodara) and 
species of maple, hornbeam, horse chestnut (Aesculus), Prunus, 
elm, birch, holly (Jlex), Litsaea, Euonymus, Viburnum and Lindera 
occur in the central parts of the range. Such conifers as spruce 
(Picea spinulosa and P. smithiana), pine (Pinus excelsa), larch 
(Larix grifithii), juniper (Juniperus wallichiana) and hemlock 
(Tsuga dumosa) occur from 9,000 to 11,000 ft. above sea level. 
while oak, chinquapin, maple, birch and other trees grow at lower 
levels on the eastern Himalayas. Extensive mangrove swamps 
fringe the coasts, and luxurious growths of ferns and screw pine 
(Pandanus) clothe the banks of estuaries above salt water level. 

China is almost devoid of timber, but there are areas where 
some forests, remnants of very ancient ones, still exist, like the 
relict groves of Metasequoia. Among the native trees familiar 
to westerners are catalpa, Albizzia, poplar, maple, tulip tree, 
Liquidambar and incense cedar. Cryptomeria, Chamaecyparis, 
larch, hemlock, fir, spruce and a few pines represent the conifers. 
Bamboo is one of China’s most important timber trees. It grows 
rapidly and is utilized in hundreds of ingenious ways. 

Only about 15% of the total land area of Australia has enough 
me to support forests, and these are confined to coastal strips. 

ese forests are predominantly of evergreen hardwoods, with the 
beh Eucalyptus comprising the bulk of its timber, Among other 
jen Present are the myrtle beech (Nothofagus cunninghamii), 
lin). Wood (Eucryphia billardieri), huon pine (Dacrydium frank- 
tie faite top pine (Phyllocladus rhomboidalis), King William 
PA throtaxis cupressoides), cypress pine (Callitris cupressi- 
hami) , bunya pine (Araucaria bidwillii), hoop pine (A. cunning- 
nee ee kauri (Agathis australis). Conifers have been im- 
huh Seatac Europe and North America to provide fast growing, 
the loblolt timber, and some have been very successful, notably 
the south y pine (Pinus taeda) and slash pine (2. caribaea) from 
ra eastern U.S., Monterey pine (P. radiata) from California, 

Cluster pine (P, pinaster) from Europe. 
empe, forests of New Zealand range from sub-tropical to cold- 
DaS in character and in general are evergreen, podocarp- 
odo N beech forests in which the main genera are Agathis, 
carpus, Libocedrus, Dacrydium, Nothofagus, Weinmannia, 
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Metrosideros, Beilschmiedia and Griselinia. Severe damage was 
done to the beech forest by overgrazing when red deer were in- 
troduced as game animals, and fire has caused great losses. The 
once tremendous forests of kauri are no longer of much economic 
significance, fewer than 50,000 ac. being left. This fine tree 
responds well to proper management, and it may again become a 
major source of timber. Marked success has accompanied efforts 
to replant denuded areas with introduced conifers. Douglas fir 
and the following pines do well in the north; ponderosa, Monterey, 
slash, longleaf, loblolly and Corsican; several of these plus lodge- 
pole and eastern white pine, Monterey cypress, Port Orford white 
cedar and giant arborvitae did well farther south. 

The islands of Oceania exhibit tremendous variations in the 
types, density, value and botanical composition of their forests. 
Some are lush and impenetrable, others are scrubby, xerophytic 
stands of little significance. Coconut palms line the shores of 
most of the islands and provide a major, and in many islands 
the only, commercial crop. The total area they cover is too small 
to appreciably influence the timber resources of the world. 

Various species of trees are dealt with in separate entries; 
e.g., ASH, BANYAN, ELM, Oak, Pine, Spruce, SEQUOIA, etc. See 
ANGIOSPERMS; GyMNOSPERMS; see also references under “Tree” 
in the Index. 

BIBLIOCRAPHY.—W. J. Bean, Trees and Shrubs Hardy in the British 
Isles, vol. 1-3, 7th ed, (1950-51); A. P. Benthall, The Trees of Cal- 
cutta and Its Neighbourhood (1933) ; The Royal Horticultural Society, 
Dictionary of Gardening, ed. by F. J. Chittenden, vol. 1-4 and supple- 
ment, 2nd ed. (1956); L. Cockayne and E. P. Turner, The Trees of 
New Zealand (1950) ; W. Dallimore and A. B. Jackson, A Handbook of 
Coniferae, 3rd ed. (1948); W. J. Eggeling and L. R. Dale, The In- 
digenous Trees of the Uganda Protectorate, 2nd ed. (1951) ; S. Haden- 
Guest, J. K. Wright and E. M. Teclaff (eds.), A World Geography of 
Forest Resources (1956) ; E. Maino and F. Howard, Ornamental Trees 
(1955) ; D. C. Peattie, A Natural History of Trees of Eastern and Cen- 
tral North America (1950), A Natural History of Western Trees 
(1953); J. F. Rock, The Indigenous Trees of the Hawaiian Islands 
(1913); D. and B. Hargreaves, Tropical Trees of Hawaii (1964); A. 
Steffend (ed.), U.S. Department of Agriculture, Yearbook of Agricul- 
ture, “Trees” (1949); F. C. Lane, The Story of Trees (1952); S. G. 
Harrison, Garden Shrubs and Trees (1960); R. F. Irvine, Woody 
Plants of Ghana (1961); C. McCann, 100 Beautiful Trees of India, 
2nd ed. (1959); R. Platt, A Pocket Guide to Trees (1952); R. J. Pres- 
ton, North American Trees (Exclusive of Mexico and Tropical United 
States) (1961); C. S. Sargent, Manual of the Trees of North America 
(Exclusive of Mexico), 2 vol. (1949); G. A. Petrides, A Field Guide 
to Trees and Shrubs (US.) (1958); R. F. Anderson, Forest and Shade 
Tree Entomology (1960) ; Anne Ashberry, Miniature Trees and Shrubs 
(1958); J. H. Beale, The Evergreens (1960); D. Muirhead, Palms 
(1961); 5. A. Pearce, Ornamental Trees for Garden and Roadside 
Planting (1961); Hui-Lin Li, Woody Flora of Taiwan (1963); F. 
White and A. Angus, Forest Flora of Northern Rhodesia (1962); 
Maximino Martinez, Las Pinaceas Mexicanas, 3rd ed. (1963) Japan 
Forest Tech. Assn. (ed.), I//ustrated Important Trees of Japan (1964) ; 
R. B. Clark, Flowering Trees (1963); N. Taylor, Guide to Garden 
Shrubs and Trees (1965); W. C. Grimm, Book of Trees (1965) ; C. P. 
Mountford, Australian Tree Portraits (1957); Forestry and Timber 
Bureau (ed.), Forest Trees of Australia (1962). (I. L. W.) 

TREE BURIAL. Many tribes throughout the world dispose 
of their dead in trees, either permanently or before burial—often 
instead of exposing the corpse on a scaffold. 

Aborigines of northern Australia, perhaps because the hard, 
dry soil made burial difficult, left their dead on platforms built 
in the trees. Later the bones were collected and covered with a 
small mound of earth. Burial in trees is reported among the Naga 
(q.v.) tribes on the Assam-Burma border, among people of the 
northern Malay Peninsula, in the Tanimbar Islands of Indonesia, 
on the Mentawai Islands southwest of Sumatra, and on Nias Island 
immediately to the north. Among the Negritos of the Philippines, 
tree burial was reserved for shamans (see SHAMANISM), perhaps 
in the belief that they could thus fly more easily to the land of the 
dead. Among the Semang (g.v.) of Malaysia and Thailand bones 
from tree burials were used as amulets (simple grave burial is 
the modern practice, however). The Andamanese regarded tree 
burial as an honour only for those who died in their prime. Cases 
of tree burial in central India have been reported among the 
primitive Gonds. Tibetans believe they must destroy the corpse 
entirely, and the bodies of the wealthy are suspended from trees 
to be devoured by birds. 
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In North America, trees were occasionally substituted for 
funeral scaffolds by the Kwakiutl and Nootka (gq.v.) of the north- 
west coast, and by such Plains Indians (g.v.) as the Crow, Black- 
foot, and Assiniboin (gg.v.) The Taparita Indians of the Vene- 
zuelan plains (llanos) roasted and covered their dead with bark, 
depositing them in dwellings built in trees. The Mataco (q.v.) 
of the Argentine Gran Chaco leave their dead to rot in trees before 
the bones are given final burial. See also FUNERARY RITES AND 
Customs: Disposal of the Dead: Exposure. 

See W. H. Lindig, “Tree Burial Among the Seri Indians,” Ethnology, 
vol, 3 (July 1964). (A. Mx.) 

TREE CULTS are religious systems in which trees function 
as manifestations or symbols of supernatural power. Vertical 
growth, periodic regeneration, and the flow of sap in trees suggest 
hidden, sacred, or cosmic forces to many peoples. 

The manifestation of a godhead in a tree was a frequent theme 
among the ancients of India, Mesopotamia, Egypt, and the Aegean 
world, Vegetation gods often were represented as trees; e.g., 
Attis (q.v.) as a pine, Osiris (g.v.) as a cedar (or resurrected as 
corn). Dionysus (q.v., Bacchus) appeared in Greek iconography 
as a tree; he was also called Dendrites (“he of the tree”). Cre- 
tan signet rings show deities or worshipers next to sacred trees. 
The Great Goddess of the ancients in the Middle East often 
was associated with a sacred tree. The Egyptian goddess Hathor 
(q.v.) is depicted emerging bodily from a tree. 

The belief that spirits dwell in trees is worldwide. Sacred trees 
among the Arabs are believed haunted by angels or jinn (see 
Juni); precautions are taken lest they be offended by felling 
the tree or breaking a bough. In the first Homeric Hymn to 
Aphrodite (g.v.), the goddess (as a tree nymph) dies when the 
tree falls. The Censor (see Cato, Marcus Porcrus) of ancient 
Rome entrusted the sacrificial propitiation of the deity to his 
woodsman before thinning a grove (De agri cultura 139). Early 
Buddhists held that spirits might reside in trees; this is firmly 
believed in modern India. Kapok (silk-cotton) and iroko trees 
in Ghana are held to be the abode of two deities who are often 
honoured with sacrifices; the trees are felled only after purificatory 
ceremonies. The kapok in Dahomey was worshiped as the per- 
sonification of a god. The cult of the silk-cotton tree has been 
preserved by American Negro sects along with other forms of 
African religion (e.g., see Voopoo). 

The oracular oak of Dodona (g.v.) in Greece was tended by 
priests who slept on the ground. Tall oaks were held by ancient 
Prussians to be oracles inhabited by gods who gave responses. 
Their chief sanctuary was a holy oak around which lived a group 
led by a high priest called “God’s mouth.” The Old Testament 
records the sacred oak (or terebinth) at Shechem (Judg. 9:6), 
One of the most noteworthy objects of Buddhist pilgrimage is 
the bo tree (g.v.) at Anuradhapura, Ceylon. Sacred fires burned 
for such gods as the Lithuanian Perkunas and the Roman Jupiter, 
both closely associated with the oak. 

In the overthrow of tree cult in Europe, St. Boniface (q.v.) 
destroyed the great oak of Jupiter at Geismar in Hesse, Ger., 
using the wood for a chapel to St. Peter. Near Hebron (Mamre), 
Constantine similarly destroyed the idols and altars beneath the 
oak or terebinth of Abraham and replaced them with a basilica. 
The Chapel of Our Lady stands in Graubiinden, Switz., where an 
old tree was said to utter its complaint as the woodsman cut it 
down. However, remnants of the cult persisted at Samosata, 
Turk., where the sacred tree venerated in Christian times was 
honoured as the wood of Christ’s cross. This growth of new tra- 
dition to justify or to modify the old also occurs in Palestine, 
where holy trees are connected with the names of saints or 
prophets. The use of evergreens in modern Christmas observances 
(see Hotty) has been interpreted as a similar survival. 

Among many contemporary primitive groups trees are regarded 
as ancestors of the tribe (see ToTeMism) or as the abode of 
spirits or souls that enter the womb to become babies (e.g., Aus- 
tralian aborigines). The life of a newborn child is sometimes 
supposed to be bound to that of a newly planted tree. Trees 

on which the career of an individual is believed to depend are 
planted on ceremonial occasions (¢.g., betrothal, marriage, ascent 
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to a throne). The sick are passed through the aperture of a split l 
tree or between two trees tied together. Such rites may be held 
to transfer the illness to the tree or to permit its vital powers | 
to be absorbed by the patient. Childless couples in India cele. 
brate the symbolic marriage of two trees, hoping to enhance their 
own fertility. (Av Mx) | 

Low castes in Chota Nagpur and Bengal (see MUNDA PEoptss) | 
perform tree marriage, the nuptial pair being fastened to a mahy 
or mango tree by thread. Among some Dravidian-speakers in 
Mysore, the marriage is celebrated in a booth, one post of which 
has to be cut from a fig tree by the maternal uncle. In parts of 
the Punjab, a branch of the kandi tree (Prosopis spicigera) is | 
essential to the marriage rites. In some cases a bachelor who i 
seeks to marry a widow is obliged symbolically to marry a tres i 
which is then cut down to give him the equal status of widower, l 

BrerrocrRaPHy.—M. L. Buhl, “Goddesses of the Egyptian Tree Cult" | 
Journal of Near Eastern Studies, vol. 6 (1947); J. E. Harris, Legends 
and Stories of Famous Trees (1963); S. Sengupta (ed.), Tree Symbol 
Worship in India (1965). 


TREE FARMING: see FORESTS AND FORESTRY. fl 
TREITSCHKE, HEINRICH VON (1834-1896), German | 
historian and political writer, whose advocacy of national power 
politics was influential at home and contributed to distrust of Ger 
many abroad. He was born at Dresden on Sept. 15, 1834, the son 
of a Saxon general. As a student at Bonn and Leipzig (1851-54) 
he was influenced by the idealistic philosophy of Fichte, Hegel, 
F. C. Dahlmann, and W. Roscher, but he soon became a pro 
tagonist of authoritarian power-politics and a vociferous herald 
of the unity of Germany through Prussia. He began to teach his- 
tory and politics at Leipzig University (1859), going on to Frei 
burg (1863), Kiel (1866), Heidelberg (1867), and Berlin (1874). 
From 1866 to 1889 he edited the historical and political Prei- 
sische Jahrbiicher, and on Ranke’s death in 1886 he became official 
historiographer of Prussia, From 1871 to 1884 he was a mem- 
ber of the German Reichstag—first as a National Liberal, later 
conservative—but as a public figure he was handicapped by almost 
total deafness. In 1895 he succeeded Sybel as editor of the His 
torische Zeitschrift. He died in Berlin on April 28, 1896. 
Treitschke was fervently pro-Prussian and a determined op: 
ponent of socialism, the representative of a middle class which 
became increasingly impressed by Bismarck’s successful forelgt 
policy and which adopted “patriotic duty” as a substitute for 1 
ligion. Much as he admired Bismarck’s foreign policy, howevet, 
he disapproved of his social policies. For Treitschke the centre o 
life was the state, a state based on ethical principles and sup 
ported by the will to power. As early as 1858, in his habilitation 
thesis, he rejected the theory that society should be full of state 
control in both the economic and social spheres. The liberal pe 
litical thought of Western Europe became quite alien to him, al 
he took an equally skeptical view of North American democrat: 
He had little sympathy for parliamentary procedure, despisitt 
German particularism and the “small state” complex of Europe 
Even in his early essay Bundesstaat und Einheitsstaat (186) 
Germany seemed to him unsuited to federalism, and he pre erte 
a rigidly national state like France. “History is made by ir 
he said; their will seemed to him more important than their oP! 
ions. Believing that Germany was the true heir of the Medien d 
Empire, he pressed for its rise to the status of a great colonii 
power. ; ail 
His admiration for the early Hohenzollerns and his hatret 
Metternich and the English are incorporated in his magnum a4 
Deutsche Geschichte im 19. Jahrhundert (five volumes, 18! an 
translated as Treitschke’s History of Germany in the Nimete j 
Century, seven volumes, 1915-19). It was unfinished, ead 
1847, but it contains many vehement political judgments, teli 
opinions often smacking of propaganda. He also wrote mas 
essays on the Netherlands, the Teutonic Order in Prussia, w 
Cavour, whom he particularly admired; they are inclu ee 


collected Historische und politische Aufsätze (four V sch 
1865-97). His parliamentary speeches, Reden im “pols 
on 


Reichstage, were published in 1896; and his lectures 


ost 
Politik (two volumes, 1897-98; Politics, 1916), appeat® 
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humously. There are also two collected volumes of patriotic 
poems (1856-5 7), and three volumes of correspondence (1912- 


20). 

Moc chats rhetorical gift won him great influence, and he 
was a master of style and of colourful description of both politi- 
cal and cultural life.. Other historians might reproach his lack 
of objectivity, but the educated middle class of Bismarck’s Ger- 
many agreed with his political aims and so accepted in general his 
interpretation of German history. Among his adherents were 
Heinrich Class, later the leader of the Alldeutscher Verband (Pan- 
German League), and Alfred von Tirpitz (q.v.). 

BreuiocrapHy.—E. Leipprand, Heinrich von Treitschke im deutschen 
Geistesleben des 19. Jahrhunderts (1935); W. Bussmann, Treitschke, 
sein Welt- und Geschichtsbild (1952); A. Dorpalen, Heinrich von 
Treitschke (1957, in English). See also J. A. Cramb, Germany and 
England (1914). (Fz. W.) 

TRELAWNY, EDWARD (1699-1754), British governor 
of Jamaica from 1738 to 1752, was born at Trelawne, Cornwall, a 
son of Sir Jonathan Trelawny (q.v.), bishop of Exeter. Educated 
at Christ Church, Oxford, he entered Parliament in 1724 as mem- 
ber for West Looe, Cornwall. In 1736 he was appointed governor 
of Jamaica and took office on April 30, 1738. His first task was 
to put an end to the long-standing war between the white planters 
and the Maroons, the descendants of those slaves who had escaped 
from their Spanish masters at the time of the English conquest of 
the island in 1655 and who lived in the mountainous region in the 
interior. In March 1739 Trelawny concluded a peace which gave 
the Maroons their freedom and assigned to them 1,500 ac. of land; 
their chief town was known for many years as Trelawnytown. 

When the so-called War of Jenkins’ Ear between Britain and 
Spain broke out in October 1739, Trelawny assisted Adm. Edward 
Vernon in mapping strategy and also led a company of Jamaican 
volunteers in an unsuccessful attempt to capture the town of 
Panama in March 1742. He was with Adm. Charles Knowles 
at the capture of Port Louis in Santo Domingo in March 1748. 
A firm and tactful governor, he was able to establish unprecedented 
good relations with the legislative assembly. He offered his 
resignation in 1751 and was succeeded by Knowles in September 
1752. Trelawny arrived in London in April 1753 and died there 
on Jan, 16, 1754. 

TRELAWNY, EDWARD JOHN (1792-1881), English 
adventurer and writer, the friend of Shelley and Byron, whom he 
portrayed brilliantly in his books. He was a handsome, dashing, 
and quixotic personality: in Swinburne’s words, “Sea-King, swords- 
man, hater of wrong.” Although of an old and famous Cornish 
family, he was born in London, on Nov. 13, 1792, and was brought 
up there until he was sent to a school in Bristol from which he 
tan away. He entered the Royal Navy in 1805 (narrowly missing 
Trafalgar, to his fury) and secured his discharge in 1812. His 
experiences as a midshipman were later utilized in his Adventures 
of a Younger Son (1831), a lively but somewhat romanticized 
account of his early life, in which he represents himself as desert- 
ing from the Royal Navy in India and taking command of a 
French privateer, 

Th 1822 he met Shelley and Byron in Pisa and the spring he 
Spent with them was a pivotal point in his life. Profoundly in- 
enced by Shelley, he never recovered from the blow of his 
api In 1823 he accompanied Byron to the Greek War of 
HY peeuteneg and his exploits there are recounted in his Recollec- 
it os the Last Days of Shelley and Byron (1858) and in the 
F sed edition, Records of Shelley, Byron and the Author (1878). 

tom 1833 to 1835 he traveled in the United States, and he later 

Paid several other visits to Italy. 
Ae telawny failed to fulfill himself either as a man of action or 
E standing aside from the causes with which he sympa- 
and ee at home, the risorgimento campaigns 1n Italy, 
RER : American Civil War—and failing to develop the natural 
hou tor writing shown in his books and letters. His personality 
Š a the Way of his achievement. As Mary Shelley said of 
a thing Was “a strange, wonderful being but destroyed by being 
which a _His personal magnetism is shown by his friendships 
and th esides the Shelley circle, included Walter Savage Landor 
© artist Seymour Kirkup; the Philosophic Radicals; Fanny 
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Kemble and Caroline Norton; the Rossettis and Swinburne; John 
Leach and Sir John Miflais (who painted him as the old sailor in 
“The North-West Passage”). He was less successful in his three 
marriages, each of which was dissolved. 

Trelawny enjoyed being lionized by London society but retired 
to Wales in 1841, and then to Sompting, Sussex, where he died, 
on Aug. 13, 1881. His ashes were buried in the grave he had 
reserved next to Shelley’s in the Protestant cemetery in Rome 
60 years earlier. 

BrstrocraPHy.—Letters, ed. by H. Buxton Forman (1910); H. J. 
Massingham, The Friend of Shelley (1930); M. Armstrong, Trelawny 
(1941) ; R. Glynn Grylls, Trelawny (1950). (R. G. Gr.) 

TRELAWNY, SIR JONATHAN, 3rd Bart. (1650- 
1721), English prelate, one of the seven bishops who opposed James 
II’s Declaration of Indulgence in 1688, was born at Pelynt, Corn- 
wall, on March 24, 1650, a younger son of Sir Jonathan Tre- 
lawny, 2nd Bart. Educated at Christ Church, Oxford, he took 
holy orders in 1673, and in 1685 (his elder brother having died in 
1680) he succeeded to his father’s title, estates and electoral in- 
fluence in the West of England. This influence was thrown on 
the side of the court in the elections in 1685, when he also gave 
good service in the West during the rebellion of James, duke of 
Monmouth; partly as a reward he was consecrated bishop of Bris- 
tol on Nov. 8, 1685. He was loyal to James II until April 1687, 
when the king issued his first Declaration of Indulgence; he then 
turned his electoral influence against the court and when the 
Declaration was reissued in April 1688 he encouraged his clergy 
to disobey the king’s order for it to be read in churches. More- 
over, he was one of the seven bishops who drew up a petition to 
the king against this order, were charged with seditious libel 
(May), imprisoned in the Tower of London, and triumphantly 
acquitted (June). 

Immediately after the landing in England of William of Orange 
(afterward William III) in November 1688, James, anxious to 
regain Trelawny’s support, nominated him to the see of Exeter, but 
the bishop welcomed William’s arrival and admitted his forces to 
Bristol. He took the oaths to the new regime without apparent 
hesitation and William duly confirmed his translation to Exeter 
(April 1689). But he soon fell out with William, and gravitated 
toward the princess Anne (who became queen in 1702) and the 
earl of Nottingham, the leader of the “high church Tories.” Like 
many broad churchmen, Trelawny was scrupulous and efficient in 
the performance of his pastoral duties, but he was not the kind of 
prelate to win the queen’s sincere favour. However, no govern- 
ment could afford to ignore his secular influence in the West of 
England, and in 1707 he was translated to the rich see\of Win- 
chester. He took little further part in public life, and died at 
Chelsea, London, on July 19, 1721. QP: KB.) 

TREMATODA, a class of flatworms (g.v.; phylum Platy- 
helminthes) comprising the flukes, all parasitic, mostly on or in 
vertebrates, several causing disease in man. See FLUKE; PARA- 
SITOLOGY. 

TREMBLEY, ABRAHAM (1710-1784), one of the out- 
standing biologists of the 18th century, was best known for his 
Mémoires (1744) on the freshwater polyp, hydra. He was born 
at Geneva on Sept. 3, 1710, of a family prominent in the history 
of that city. He made his chief discoveries between 1739 and 
1747, while tutor to two boys at The Hague. 

Trembley was the first to prove conclusively that reproduction 
by budding occurs among animals; the first to show that certain 
animals can be artificially multiplied by division; the first to 
make permanent grafts of animal tissues; and the first to witness 
the multiplication of Protozoa by division and true cell division 
in algae. He superintended the young duke of Richmond in a 
grand tour around Europe (1752-56), and the duke, in recog- 
nition of Trembley’s services, permanently pensioned him. After 
marriage in 1757, Trembley settled near Geneva and devoted him- 
self to the education of his children and to religious, philosophical, 
and political studies. He died at his home on May 12, 1784. 

See J. R. Baker, Abraham Trembley of Geneva (1952). 


(J. R. Br.) 
TREMOLITE: see AmPHIBOLE. 
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TRENCHARD, HUGH MONTAGUE TRENCHARD, 
1st VıscounT (1873-1956), British air marshal, helped lay the 
foundations of the Royal Air Force. He was born on Feb. 3, 
1873, at Taunton, Somerset. Entering the army in 1893, he served 
in the South African War and later in Nigeria. Invalided home 
in 1912, he learned to fly and in 1913 became assistant com- 
mandant of the central flying school. As commander of the Royal 
Flying Corps during World War I he began the offensive policy 
which became traditional to the RAF, and in January 1918 be- 
came first chief of air staff. He resigned in April but in 1919 
was recalled when Winston Churchill was appointed air minister, 
and remained until 1929, becoming the first marshal of the RAF 
in 1927. His emphasis on staff training led to the foundation of 
Cranwell Cadet College, the Andover Staff College, and the ap- 
prentices’ school at Halton, and also to the introduction of 
auxiliary squadrons and the system of short service commissions. 
As commissioner of the London metropolitan police, 1931-35, he 
introduced many reforms, including a short-term service plan 
and increased application of scientific methods to police work. His 
founding of the Hendon Police College to train men from the 
ranks and from outside as officers caused much controversy. Dur- 
ing 1936-53 he was chairman of the United Africa Company. He 
was created a baronet in 1919, baron in 1930, and viscount in 
1936; in 1951 he was awarded the Order of Merit. He died in 
London on Feb. 10, 1956. 

TRENDELENBURG, FRIEDRICH ADOLF (1802- 
1872), German philosopher and philologist, reverted to Aris- 
totelian principles in his criticism of the prevailing Kantian and 
Hegelian systems. He was born on Noy. 30, 1802, at Eutin near 
Liibeck, and was educated at the universities of Kiel, Leipzig, and 
Berlin. He became more and more attracted to the study of 
Plato and Aristotle, and his doctor’s dissertation was an attempt 
to reach through Aristotle’s criticisms a more accurate knowledge 
of the Platonic philosophy (Platonis de ideis et numeris doctrina 
ex Aristotele illustrata, 1826), He spent seven years as tutor in 
a private family, occupying his leisure in preparing a critical edi- 
tion of Aristotle’s De anima (1833). In 1833 K. von Altenstein, 
Prussian minister of education, appointed him extraordinary pro- 
fessor in Berlin; four years later Trendelenburg was advanced to 
an ordinary professorship. 

In 1865 he engaged in an acrimonious controversy on the in- 
terpretation of Kant’s doctrine of space with Kuno Fischer, whom 
he attacked in Kuno Fischer und sein Kant (1869), which drew 
forth the reply Anti-Trendelenburg (1870). He died in Berlin 
on Jan. 24, 1872. 

Das Naturrecht auf dem Grunde der Ethik (1860) may be 
considered the completion of Trendelenburg’s system, his working- 
out of the ideal as present in the real. The ethical end is taken to 
be the idea of humanity, not in the abstract as formulated by 
Kant but in the context of the state and of history. Law is 
treated throughout as the vehicle of ethical requirements, and the 
state is held to be the ethical organism in which the individual (or 
“potential” man) first emerges into actuality. 

Trendelenburg was also the author of the following works: Ele- 
menta logices Aristotelicae (1836; Eng. trans, 1881), a selection 
of passages from the Organon with Latin translation and notes, 
containing the substance of Aristotle’s logical doctrine, supple- 
mented by Erläuterungen zu den Elementen der Aristotelischen 
Logik (1842); Logische Untersuchungen (1840) and Die logische 
Frage in Hegels System (1843), important factors in the reaction 
against Hegel; Historische Beiträge zur Philosophie, three volumes 
(1846-67), vol. i containing a history of the doctrine of the cate- 

gories; and Lücken im Völkerrecht (1870), a treatise on the de- 
fects of international law, occasioned by the Franco-German war. 

A number of papers on nonphilosophical subjects (mainly poli- 
tics and education) were collected as Kleine Schriften, two volumes 

1871). 
f TRENGGANU, a member state of the Malaysia federation 
in the northeastern part of the Malay Peninsula, is bounded north 
and east by the South China Sea, south and southwest by Pahang, 
and west by Kelantan. Area 5,027 sq.mi. (13,020 sq.km.). The 
state was under Thai suzerainty until 1909 when it became a 
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British protectorate. In 1948 it joined the Federation of Malaya, 
Besut, the northernmost district of Trengganu, has for long been 
the subject of a border dispute with Kelantan. : 

Trengganu consists of a series of small settlements strung along 
about 200 mi. (320 km.) of coast, shut in landward by high, 
forest-clad, little-known ranges, in places exceeding 7,009 ft 
(2,100 m.) in height. The largest river of the state js) the 
Trengganu, its estuary almost landlocked by a spit driven acros 
by a strong longshore drift from the north. Without road or rail 
communications with other peninsular transport, Trenggany jg 
isolated from development in western Malaya, and also cut off for 
four months a year by heavy seas and northeasterly gales, which 
prevent even small coastal vessels from using the exposed, sand. 
blocked river mouths. The only road link is north to Kota Bhary, 

At the 1957 census the population was 278,269; at the end of 
1963 it was estimated to be 336,764. More than nine-tenths of 
the population is Malay, the remainder being mainly Chinese, 
Trengganu, the state capital, which lies on the southern side of the 
mouth of the Trengganu River, is an open-built country town, 
its wooden houses set on stilts amid trees. In 1957 it had a popula. 
tion of 29,446. The other chief towns are Dungun and Kemaman 
(Chukai). The Malays are chiefly Muslim and mosques’ ate 
scattered throughout the countryside. 

About 96% of the state is forested and unused, its inhabitants 
comprising largely subsistence paddy farmers and inshore fisher- 
men. About 54,000 ac. (21,900 ha.) are under paddy in small 
patches among lagoons and sandspits, cultivated by Malay manuel 
methods and highly variable in yield owing to sandy soils and 
erratic water levels. Of the 64,000 ac, (26,000 ha.) under rubber, 
three-quarters are in small holdings alongside paddy fields. Copra, 
dried from coconuts lining the sandy beaches, is traded from the 
coast. Along the Dungun River is Malaya’s largest iron mine, 
which employs several thousand Chinese, Originally Japanese, it 
is now under Australian ownership. A short railway line takes 
the ore to lighters in the river which ferry it to steamers com 
pelled to anchor offshore because of the shallows. The ore is 
exported to Japan and is the basis of the state's commercial 
economy. About 13,000 tons (11,790 metric tons) of fish art 
landed annually in Trengganu, traps being more common there 
than elsewhere in Malaya. Dried and salted fish are re 

(Œ. H. G. 2. 

TRENT, JESSE BOOT, isr Baron or Norrincuam (1850 
1931), British pioneer of the chain store and of workers’ welfare, 
was born at Hockley, Nottingham, on June 2, 1850. Upon t 
death of his father in 1860, he began to help in the family herbalist 
shop. Through bulk buying, convenient packaging, and vey 
long hours of work, he was able to bring such products as epson 
salts, camphor, and bicarbonate of soda within the reach oft 
large public. By 1885, with the then revolutionary practice 
low profit margins applied to drugs and proprietary media) 
Boot had laid the foundations of Britain’s first chain of shops WA 
branches at Nottingham and Sheffield, Diversifying his mercha 
dise as a result of his wife’s influence, he started manufacturing 
his own drugs in 1888, and by 1908 had several factories and, a | 
shops. The business continued to grow thereafter under his al 
tion. Boot was quick to offer financial incentives to employe! 
taking the examinations of the Pharmaceutical Society and a 
among the first British employers to introduce pension scheme 
industrial health units, and facilities for recreation. He devot ; 
his last years to public benefactions amounting to some “din 
000, including a gift of the land and a grant toward the bul zo 
of what is now Nottingham University. Knighted in 1o ) 
created a baronet in 1917, he was elevated to the peerage 9 


| 
Lord Trent died at Millbrook, Jersey, on June 13, 1931. yi 
(Jo. P. 5) = 


Catholic reckoning the 19th ecumenical council. 
Trent is important both for the range and depth of it 
decrees and for the prudence of its disciplinary measures, 
embody the ideals of the Catholic Reformation. of? 
Background.—The notion of church reform by means 
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general council superior to the pope did not disappear with the 
Councils of Constance (1414-18) and Basel (1431-37) (see Con- 
STANCE, COUNCIL OF; BASEL, Counci or). In fact, when Martin 
Luther was threatened with excommunication (1518), it was to a 
general council that he appealed. | As a result, there arose in Ger- 
many the demand for a “free Christian council,” but no action was 
taken because Rome, with reason, feared the reappearance of the 
conciliar theory. In addition, the desire of the emperor Charles V 
for a council was resisted by Francis I of France, who feared that 
a successful council would strengthen the emperor’s power in Ger- 
many. The Medici pope Clement VII (1523-34), therefore, 
sought to arrest by diplomacy the spread of Protestantism. 

His successor, Paul III (1534-49), however, regarded church 
reform as of primary importance. Soon after his elevation, he 
summoned a council to Mantua for May 23, 1537. In autumn 
1536, with a view to the council, he appointed a reform commis- 
sion, which in the following year proposed drastic measures for 
the reform of the church. Because of French opposition, how- 
ever, and the fact that the Protestants, meeting at, Schmalkalden 
in 1537, refused to take any part in the council, the plan had to 
be abandoned. When the pope next directed that the council 
should meet at Vicenza in 1538, attendance was so slight that on 
May 21, 1539, it was suspended. After an attempt at solving the 
religious differences by a colloquy at Ratisbon in 1541, Paul re- 
newed his efforts for a council and agreed to the emperor’s demand 
that it be held in imperial territory, at Trent (in northern Italy; 
Italian Trento), The bull of convocation was published on May 
22, 1542, but war again broke out between France and the empire, 
so that the way was not cleared for a council until the peace of 
Crépy (Sept. 17, 1544). On Nov. 19 the pope again convoked the 
council to Trent for March 15, 1545, and after one further post- 
ponement it was finally able to begin its work, 

Period I (1545-47).—The council was inaugurated on Dec. 13, 
1545 (session I), At the outset it was a very small assembly, 
composed of 3 papal legates and 31 prelates. The legates who pre- 
sided were Giovanni del Monte (later Pope Julius-III), Marcello 
Cervini (later Pope Marcellus II) and Reginald Pole. 

After a brief session II (Jan. 7, 1546), various questions of pro- 
cedure were debated. It was decided that the vote was to be 
personal, not by nations (as at Constance), with bishops, abbots 
and generals of orders entitled to a vote. Although the council by 
its convocation represented the whole church, it refrained from 
heading its decrees with the formula Universalem ecclesiam reprae- 
Sentans, as had been done at Constance and Basel, because these 
Words might be taken to express the superiority of council over 
Pope. The principal preliminary problem was whether the coun- 
cil should first discuss dogma, as the pope wished, or disciplinary 
teform, as was the desire of the emperor. It was settled by the 
Compromise that these subjects should be considered concurrently. 
In general, the order of business comprised three stages. “Congre- 
gations of theologians” first drew up proposed decrees on ques- 
tions submitted to them by the legates; these articles were then 
seamed in a “general congregation” of prelates until they had 

© approval of a majority; finally in the solemn sessions the de- 
crees were voted on and promulgated. 
a pelon III (Feb. 4) the Niceno-Constantinopolitan Creed 
rife med as the basis of faith. Session IV (April 8) laid the 
a ation of all the future discussions. It was decreed that 
Sena traditions must be accepted with the same reverence as 

ave me the canon of which was fixed. At the same time the 
Vy ulgate was declared adequate for dogmatic proofs. Session 
of Misi 17) promulgated a decree on the nature and consequences 
ae pana sin which sought a mean between Pelagianism and the 

his mee teaching that original sin survives even after baptism. 

Scripta also accepted the first reform decree, which instituted 
ae ee professorships in certain churches and monasteries and 
months ishops the right to supervise preaching. The next six 
n a taken up with discussions on the nature of justifica- 
aie i ol the Protestant doctrine of justification by faith 
i a the mere declaration of righteousness, session VI (Jan. 

) declared that only after his co-operation with the gratui- 
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ous divi a wae 
us divine assistance is man inwardly justified by sanctifying 
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grace, which makes him capable of meriting by good works. This 
decree is the most important dogmatic statement of the council. 
The reform decree imposed a penalty on bishops who failed to re- 
side in their sees. With session VII (March 3) the council began 
its treatment of the sacraments. It declared that they are seven 
in number and that they confer grace not by faith in the divine 
promises but in virtue of their administration. Baptism and con- 
firmation were also treated in detail. The reform decree pro- 
hibited the holding of several bishoprics by one person and regu- 
lated the pastoral ministry. 

By this time the strength of the council had grown to 71 prel- 
ates. However, while the Schmalkaldic war continued in Ger- 
many, relations between the pope and the emperor had become 
increasingly strained. At session VIII (March 11) it was decided 
to transfer the council to Bologna in the papal states. Though re- 
duced in numbers because some of the bishops by imperial com- 
mand remained at Trent, the council continued its work, discussing 
the doctrine of the sacraments. However, no corresponding de- 
crees were promulgated in the two sessions held at Bologna (IX, 
April 21; X, June 2), because of the emperor’s opposition. The 
council was now virtually suspended for four years until after the 
death of Paul ITI. 

Period II (1551-52).—On Nov. 14, 1550, Julius ITI (1550-55) 
decreed a return to Trent, and the council was accordingly re- 
opened on May 1, 1551 (session XI), presided over now by the 
legates Marcello Crescenzio, Sebastiano Pighino and Luigi Lip- 
pomani. Because the arrival of other German bishops was ex- 
pected, session XII (Sept. 1) decreed a postponement. The 
French bishops, however, held aloof owing to the opposition of 
Henry II. 

Session XIII (Oct. 11), basing itself on the preparatory work 
done at Bologna, defined the doctrine of the real presence in the 
Eucharist by transubstantiation, against Huldreich Zwingli’s sym- 
bolic interpretation and Luther’s doctrine of consubstantiation. 
Discussion of the articles on the administration of the Eucharist 
under both species was postponed, The reform decree concerned 
episcopal jurisdiction. Session XIV (Nov. 25) defended auricular 
confession, the judicial character of absolution and the obligation 
of satisfaction in the sacrament of penance, and defined the sacra- 
mentality of extreme unction. The reform decree concerned the 
discipline of the clergy. 

Meanwhile, deputations from the German Protestants reached 
Trent. They demanded renewed discussion of the subjects pre- 
viously defined, the release of the bishops from their oaths of al- 
legiance to the papacy and a statement of the supremacy of general 
councils over the pope. To these demands the council could not 
accede. At session XV (Jan. 25, 1552), however, in order to make 
some concessions, the council postponed decision on questions then 
under consideration, and a more satisfactory safe-conduct was 
drawn up for the Protestants. Then the German princes revolted 
against Charles V, and at session XVI (April 28) the council sus- 
pended itself. In 1555 Julius III died, and under the austere 
Paul IV (1555-59) there was no hope of the council’s reassem- 
bly. 

Period IL (1562-63).—Pius IV (1559-65), shortly after his 
election, announced his intention of reinstating the council. He 
hoped by this means to prevent France from following Germany 
on the road to apostasy. His bull of convocation was issued on 
Nov. 29, 1560. The opening session (XVII) took place on Jan. 
18, 1562, with 113 prelates present. The new papal legates were 
Ercole di Gonzaga, Girolamo Seripando, Stanislaus Hosius and 
Luigi Simonetta. The first two named were later replaced by 
Giovanni Morone and Bernardo Navagero. After session XVIII 
(Feb. 26) had proposed the compilation of a list of forbidden 
books, a crisis arose in the council. The problem of the bishops’ 
duty of residence, which earlier had been left unsolved, divided 
the Spaniards, who regarded the obligation as one of the divine law, 
from the papal party, who saw in this position a denial of the Ro- 
man primacy. Consequently, sessions XIX (May 14) and XX 
(June 4) were fruitless. The council was able to resume its ac- 
tivity only by taking up again the dogmatic discussions where they 
had been left in 1551. At session XXI (July 16) approval was 
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given to a decree which defined, against the Protestant doctrine 
of the necessity of communion in both kinds, that Christ is entirely 
present under both species. A reform decree dealt with the re- 
quirements for clerical ordination. Session XXII (Sept. 17) is- 
sued a decree on the Mass which ranks with the decree on justi- 
fication as one of the most important dogmatic decisions of the 
council. The Mass was declared to be a true and proper sacrifice 
of thanksgiving and propitiation, which can be offered both for the 
dead and in honour of the saints. The same session left to the 
pope the decision of the practical question whether the 
chalice should, in accord with the demands of the emperor, be 
conceded to the laity. A reform decree concerned the morals of 
the clergy. 

A second crisis, the severest which the council had to undergo, 
arose with the arrival of the French bishops on Nov. 13. Discus- 
sion of the decree on residence had been resumed, and the French 
bishops sided with the Spaniards. There was considerable danger 
of secular intervention. Only the astute diplomacy of Morone 
saved the council. After an interruption of ten months, session 
XXIII (July 15, 1563) promulgated a stricter decree on residence, 
though without any mention of the origin of the obligation in di- 
vine law, Of great practical significance was the reform decree es- 
tablishing clerical seminaries. The dogmatic decree dealt with 
holy orders. In July, Morone drew up a comprehensive scheme 
of reform based on the various proposals which had been made by 
the bishops. This was discussed throughout the autumn, and after 
revision was accepted by the last two sessions, XXIV (Nov. 11) 
and XXV (Dec. 3-4). It laid down rules for the appointment of 
bishops, the organization of diocesan and provincial synods, the 
visitation of dioceses and the reform of religious orders. The dog- 
matic decrees enacted by these sessions concerned the sacramental 
character of matrimony; purgatory; indulgences; and the venera- 
tion of saints, images and relics. By the closing session the num- 
ber of prelates had risen to 213. 

In the following year, Pius IV confirmed the decrees of the 
council and published a brief summary of doctrine generally known 
as the “Profession of the Tridentine Faith.” Several important 
works, which the council recommended or initiated but could not 
effectually carry out, were handed over to the pope for com- 
pletion. Pius V (1566-72) issued the Roman catechism (1566), 
revised the breviary (1568) and the missal (1570). The revision 
of the Vulgate was carried out by Sixtus V (1585-90) and Clement 
VIII (1592-1605). 

See also Counctt: Council of Trent (1545-63), and references 
under “Trent, Council of” in the Index. 

BreriocrapHy.—The principal collection of documents is Concilium 
Tridentinum: Diariorum, actorum, epistolarum, tractatuum nova col- 
lectio, ed. Societas Goerresiana (1901 et seg.); the decrees have fre- 
quently been reprinted; the more important are readily accessible in 
Denzinger-Schönmetzer, Enchiridion symbolorum, ed. 32, pp. 363-427, 
no. 1500-1870 (1963); Canons and Decrees of the Council of Trent, 
Eng. trans. by H. J. Schroeder (1941). Histories of the council include 
C. J. Hefele and H. Leclercq, Histoire des conciles d’aprés les docu- 
ments originaux, vol. ix, 2 parts by P. Richard (1930-31), and vol. x, 
part 1 by A. Michel (1938); H. Jedin, A History of the Council of 
Trent, Eng. trans. by E. Graf (1957 et seq.). See also L. Cristiani in 
A. Fliche and V. Martin (eds.), Histoire de l'Église, vol. xvii (1948) ; 
A. Michel, s.v. “Trent (Concile de),” in Dictionnaire de théologie 
catholique, vol. xv, col, 1414-1508 (1946). (C. H. Lo.) 


TRENTE ET QUARANTE (Rovce er Nore), a French 
gambling game of cards played at Monte Carlo and other con- 
tinental casinos, It is not popular in North America. The name 
trente et quarante (“thirty and forty”) is derived from the fact 
that the winning point always lies between these two numbers. 
Its other title, rouge et noire (“red and black”), comes from the 
colours marked on the layout, or tapis, such as the one illustrated. 
The table usually carries two identical layouts. All betting is done 
against the house or bank. Before the deal begins, a player may 
place his bet on rouge, noire, couleur or inverse. Six 52-card 
packs are shuffled together by the dealer and cut by any player 
against the house. The dealer then deals out the first row, called 
noir; he first deals one card whose suit is specially noted, face up- 
He then continues to deal to either side, alternately, of the 
placed, announcing the cumulative total of the spots 


ward 
card already 
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with each card dealt. Dealing 
stops with the card which causes 
the total to reach or exceed 31, 
Since aces count 1 each, face 
(court) cards and tens count 19 
each and every other card counts 
its numerical or pip value, the 
total cannot exceed 40. The 
second row, rouge, is dealt be- 
low the first and in the same 
manner. 

The row with the total nearer 
to 31 is the winning row. For 
example, a bet on noir wins if the 
count of the first or noir row 
is 34 while the rouge row totals 
36. A bet on couleur wins if 
the very first card dealt is the 
same colour as that designating 
the winning row. If this card is 
of the epposite colour, a bet on 
inverse wins. The croupier tradi- 
tionally announces the result for 
red and colour only, calling “rouge gagne (wins)” or “rouge perd 
(loses) ,” “couleur gagne” or “couleur perd.” 

If both rows count the same (tie), it is called a refait and all 
bets are called off. If there is a refait at 31—refait de trente etm 
—the bank takes half of all bets. In such cases, however, the 
player has the option of leaving his bet in “prison,” where it re- 
mains for the next game or coup. If he wins on this coup, he 
withdraws his bet; but if he loses, he loses- the whole. 

As bets are settled, the cards dealt for that coup are brushed 
into the bowl. When there are insufficient cards for the next 
coup all the cards are reshuffled. A refait at 31 occurs more 
frequently than at any other number. Estimates of its frequency 
vary from once in 45 coups (giving the bank about 1.1% of all 
money bet against it) down to once in 31 coups (1.6% advantage 
to the bank). All bets are at even money. (P. FR.) 

TRENTINO-ALTO ADIGE, an autonomous frontier Tè 
gion of northern Italy established under the 1948 constitution 
and known until 1947 as Venezia Tridentina, consists of that part 
of the Tirol (south of the Brenner pass)’ ceded by Austria after 
World War I. It is formed by two provinces, Bolzano in the north 
and Trento in the south, Pop. (1961) 783,132. Area 5,256 sq.m 

Most of the region is mountainous terrain above 3,000 ft. and 
includes the Otztal, Brenner, Aurine (Zillertal) and Pusteria Alps 
on the frontier, the Ortles Alps in the west, the Dolomites in the 
east and the high plateaus of the interior. The chief rivers drain- 
ing the mountain masses are the Etsch (upper Adige). the Isarco, 
the Noce and the Avisio, tributaries of the Adige which flows down 
the principal valley from north to south through Bolzano an 
Trento to Verona in the Lombard plain (Pianura Lombarda): 
The valleys of the larger rivers (particularly that of the Adige) 
are well populated and fertile, especially in the south. The grent 
storms of 1966 brought landslides and floods with loss of life, 
disruption of communications and damage to property. Some 
peaks of the border Alps are among the highest in Europe: Pall 
Bianca (Weisskugel) (12,257 ft.), L’Altissima (11,414) and Punto 
Lago Bianco (10,859) in the Otztal Alps; Pan di Zucchero (Zucker 
hütl) (11,539) and Tribulaun (10,157) in the Brenner Alps; a 
Gran Pilastro (Hochfeiler) (11,516) and Monte Lovello (ilr 
083) in the Alpi Aurine. Passes breaching these Alps arè the 
Stelvio (9,052 ft.) into Switzerland; the Resia (4,947) and the 
Brenner (4.501) into Austrian Tirol; and the Dobbiaco oF vi 
Pusteria (Pustertal) (3,966) into Austrian Carinthia. A larg? 
part of Bolzano province consists of a roughly rectangular ae 
between the Adige, Passirio and Isarco valleys, much of it 
plateau averaging from 4,300 to 5,600 ft. This province 15 Bf 
habited mostly by German-speaking Austrians. ) 

Much of Trentino-Alto Adige is forested (particularly Bolzano’ 
but the valleys are quite thickly populated and intensively cult 
vated. Vines are grown extensively on the hillsides, and fruit tree 
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flourish even up to 4,000 ft. North of Bolzano rye is commoner 
than maize (corn) and wheat. Farther south the main cereal is 
maize and then wheat, oats and barley. Cattle raising and dairy 
farming are found on the lower hills and slopes in the valleys. 
Forestry has been particularly developed. 

Deposits of zinc, lead, copper and iron, and hydroelectric power 
stations chiefly dependent on the Adige and Noce rivers, have en- 
couraged the development of mining and manufacturing concerns. 

The tourist trade is of great importance. From the Lombard 
plain several roads and railway lines converge on Trento. Road 
and railway follow the main valley (Val d’Adige) to Bolzano. 
From there the Val Venosta strikes northwest (road and railway) 
toward Switzerland, and at Merano a road branches to the Bren- 
ner, A second road and railway go north from Bolzano along the 
Val d'Isarco to the Brenner, with a branch (road and railway) 
eastward via Brunico into Carinthia. 

During World War I the region was the scene of heavy fighting 
between the Italians and Austrians. Some of this (on the Stelvio, 
the Adamello and Ampezzo groups and around San Martino di 
Castrozza) was at very high altitude. The Austrian objective 
was to cut the communications of the Isonzo army, but although 
after the battle of Caporetto (q.v.) the Italians had to evacuate 
the Ampezzo and Cadore areas, their positions on the outer edge 
of the Altipiano d’Asiago held firm. During World War II the 
main channels of communication between Italy and Germany over 
the Brenner pass sustained heavy Allied air attack. (For the his- 
tory of the area see TIROL; VENETIA.) 

Members of the provincial parliaments of Bolzano and Trento 
also sit in the regional parliament, which meets for two years alter- 
nately in each provincial capital and with alternate Italian-speak- 
ing and German-speaking chairmen. (G. Ku.; X.) 

TRENTO (Latin Trwentum; German TRENT or TRIENT), a 
city of northern Italy, capital of the province of the same name 
in Trentino-Alto Adige (q.v.). Pop. (1961) 81,912. It stands 
on the left (east) bank of the Adige River, about 90 mi. (145 
km.) S of the Austrian frontier by road and 35 mi. (56 km.) S 
of Bolzano, The austere, porticoed palaces of the old town are 

- grouped around the Duomo. The new quarter extends beyond the 
Adige, forming an arc around the Doss Trento, a hill with an 
Austrian fort. Trento was badly flooded in the storms of 1966. 

Important monuments of the Roman period include the remains 
Of @ theatre and of walls. The Duomo is a severe, Romanesque 

mbard structure, consecrated in 1145 and completed early 
in the 14th century (cupola and campanile added in the 16th). 
Its rose windows and galleried facade are impressive. The churches 
of S. Apollinare and S. Lorenzo (13th century), like the Duomo, 
are in Romanesque style. A notable Renaissance development is 
seen in the church of S. Maria Maggiore and in the Castello del 
Buon Consiglio. The castello, now housing the Museo Nazionale 

Tentino, was the seat of the medieval prince-bishops, originally 
uilt Jin the 13th century; in 1528-36 a palace and splendid 

enaissance court were added. 

Trento is served by roads (including bus service) and railway 
i has an airport. Its people produce garden vegetables and 
ruit and provide the labour force for light industries (printing, 
tanning, furniture), 

Tidentum was founded, according to Pliny and Strabo, by the 
Aetians, became a Roman colony and, as a station on the road 
erona to Innsbruck via the Brenner Pass, an important 
vee ty base (see RAETIA). Its first bishop, St. Vigilius, con- 
f ed Trentino and the Italian Tirol to Christianity in the late 
k early Sth centuries, Trento became a dominion of its prince- 
Shops in 1027 and, five centuries later, famous as the site of 
gen of Trent (g.v.), From 1810 to 1814 it was part 
after pe Poleonic kingdom of Italy, passing to Austria and then, 
orld War I, to Italy. 
of ee Province is the site of some of the most splendid peaks 
Hoare olomites. Area 2,399 sqmi. (6,213 sq-km.); pop. (1961) 
tobacco The main industries are agriculture, cattle breeding, 
cement towing, iron pyrites mining, marble quarrying, and 
and aluminum manufacture; the tourist industry is also 
Y developed, Important towns are Rovereto (pop. [1961] 
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25,908}; Mori (6,010), with aluminum industries; Lévico (5,543) 
and Roncegno (2,514), spas; and Arco (11,568), 
(M. T. A. N.) 

TRENTON, the capital of New Jersey, U.S., and seat of Mer- 
cer County, lies at the head of navigation on the Delaware River, 
30 mi. (48 km.) NE of Philadelphia and 55 mi. (89 km.) SW of 
New York City. The population of the city in 1960 was 114,167, 
a decrease of 10.8% in the decade; that of the standard metro- 
politan statistical area (Mercer County) was 266,392, an increase 
of 15.9%. For comparative population figures, see table in New 
Jersey: Population. 

History.—The Dutch established a trading post and fort at the 
site of the present city of Trenton during the 1630s. Mahlon 
Stacy, a Quaker from Lancashire, Eng., established a gristmill 
there in 1679. William Trent purchased these holdings from his 
son, Mahlon Stacy, Jr., and proceeded to lay out the town which in 
1721 was named Trenton in his honour. His home, erected in 
1719, still stands. King George II of England granted the mu- 
nicipality a charter as a town and a borough in 1745. Barracks 
were erected in 1758 to house British troops engaged in the French 
and Indian War. During the American Revolution these quarters 
were occupied at various times by British, Hessian, and American 
soldiers. Constructed of stone and of early Georgian architec- 
ture, a section, now termed the Old Barracks, is open to the public 
as a museum, 

In the midst of a heavy snowstorm on Christmas night, 1776, 
George Washington and his army crossed the ice-choked Dela- 
ware River at McKonkey’s Ferry, now Washington Crossing, 
marched downstream and the next morning launched an attack 
on the Hessian troops quartered at Trenton under the command 
of Col, Johannes Rall. The Hessians, completely confused by 
the unexpected onslaught, quickly surrendered. On Jan. 2, 1777, 
Lord Cornwallis arrived to face the Americans at Trenton. Be- 
cause his troops were fatigued from thei: long march, he postponed 
his attack until morning. During the night Washington with- 
drew and marched to Princeton where he defeated a detachment 
under Col. Charles Mawhood. This series of actions caused the 
British to evacuate all of New.Jersey and turned the tide of the 
war. (See also TRENTON AND PRINCETON, BATTLES OF.) 

Trenton served as the temporary capital of the United States 
in 1784 and again in 1799. Several proposals to establish the 
national capital there permanently were rejected. . It became the 
capital of the state of New Jersey in 1790 and the state house 
was erected two years later. Since that time numerous additions 
have been made and it has become a massive stone structure, of 
Renaissance style. To the north of it stands the State Capitol 
annex, completed in 1931, and containing numerous offices, court- 
rooms, the state museum and the state library. 

Industry.—The iron industry was established in Trenton as 
early as 1734. In 1845 Peter Cooper opened a rolling mill and in 
1868 his associate, Abram Hewitt, introduced into America the 
open-hearth system of making steel. At Cooper’s suggestion 
John A. Roebling moved his wire mill from Pennsylvania to Tren- 
ton in 1848 and produced cable for suspension bridges. Although 
he died during its construction, the success he achieved with the 
Brooklyn Bridge brought acclaim to him and to his firm, which 
continues to supply cable for that type of span all over the world. 

Potteries have operated in Trenton since 1723 and by the mid- 
dle of the 19th century some of the finest china was being pro- 
duced there. In 1889 Walter Scott Lenox founded the firm which 
bears his name and is world famous for the quality of its products, 

The industrial structure of the city and its metropolitan area 
has become highly diversified. The establishment of the inte- 
grated steel mills across the Delaware at Morrisville, Pa., in 1952, 
exerted a tremendous impact on the entire area by bringing to it 
more industrial plants and many housing developments. Despite 
the industrial expansion, Mercer County continues to be important 
in the value of agricultural products, with dairying and truck- 
farming predominating. 

Education.—Educational institutions in the metropolitan area 
include Princeton University (g.v.), founded in 1746; Trenton 
State College, established in 1855; and Rider College, a private 
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institution established in 1865. Private preparatory schools in 
Mercer County are the Pennington School, Pennington; Peddie 
School, Hightstown; and Lawrenceville School, Lawrenceville, 
whose 19th-century atmosphere was depicted in the novels of 
Owen Johnson. (E.R. D.) 

TRENTON AND PRINCETON, BATTLES OF (1776- 
1777). These battles in the American Revolution are noted 
as the first successes won by George Washington in the open 
field. Following close upon a series of defeats, their effect upon 
his troops and the population at large was marked. They put 
new life into the American cause and renewed confidence in Wash- 
ington. After the capture of Ft. Washington on Manhattan Island, 
on Noy. 16, 1776, the British general, Sir William Howe, forced 
the Americans to retreat through New Jersey and across the Dela- 
ware River into Pennsylvania, Howe then went into winter quar- 
ters, leaving the Hessian, Col. Johannes Rall, at Trenton on the 
river with about 1,400 men. Although Washington’s army was 
discouraged by the year’s disasters, it could still be trusted for a 
promising exploit and by reinforcements had been brought up to 
about 6,000 effectives. Ascertaining that the Hessians at Trenton 
were practically unsupported, Washington determined to attempt 
their capture. 

He planned to recross the Delaware with three columns, but 
only his own got across. The passage was made on the night of 
Dec. 25, 1776, through floating ice, to a point 9 mi. (14 km.) above 
the enemy, whom he expected to reach at dawn of the following 
day, Dec. 26. Dividing his force of 2,500 men into two divisions 
under Gen. John Sullivan and Gen. Nathanael Greene, he ap- 
proached the town by two roads, surprised the Hessian outposts 
and then rushed upon the main body before it could form effec- 
tively. The charge of the American troops and the fire of their 
artillery and musketry completely disconcerted the enemy. A few 
hundred escaped but the majority (over 900) were surrounded 
and forced to surrender. Colonel Rall was mortally wounded. 

Washington carried his army and prisoners back across the river. 
Eager to harass the enemy’s posts at other points, he again crossed 
the Delaware on Dec. 30 and occupied Trenton. Hearing of this 
move, Lord Cornwallis marched with about 7,000 troops upon the 
Americans on Jan. 2, 1777, and drove them across the Assunpink, a 
stream running east of the town. The Americans, who encamped 
on its banks that night, were placed in a precarious position. As 
they had no boats at their disposal at that point they were unable 
to recross the Delaware into Pennsylvania, and all the roads led 
toward the British lines to the northeast. Washington undertook a 
bold maneuver. Fearing an attack by Cornwallis on the next morn- 
ing, he held a council of war, which confirmed his plan of quietly 
breaking camp that night and taking a byroad to Princeton. He 
would cut through any resistance that might be offered there and 
push on to the hills of northern New Jersey, thus placing his army 
on the flank of the British posts. His tactics succeeded. 

At Princeton he came upon three British regiments, which for a 
time held him at bay, The 17th Foot especially, under Col. Charles 
Mawhood, twice routed the American advanced troops, inflicting 
severe losses, but were eventually driven back toward Trenton. 
The other regiments retreated northeast toward New Brunswick, 
and Washington continued his march to Morristown, N.J., where 
he was on the flank of the British communications with New York. 
Cornwallis retired to New Brunswick, Washington, besides his 
success in breaking through Howe’s lines, had placed himself in 
an advantageous position for recruiting his army and maintaining 
a strong defensive in the next campaign. 

BIBLIOGRAPHY.—Alfred H. Bill, The Campaign of Princeton, 1776-77 
(1948) ; Douglas S, Freeman, George Washington, A Biography, vol. iv, 
Leader of the Revolution (1951) ; Christopher Ward, The War of the 
Revolution, ed, by J. R. Alden, vol. 1 (1952). (B. Ky.) 

TRENT RIVER, the chief river of the English Midlands and 
the third longest in the country, rises on Biddulph Moor in north 
Staffordshire and after flowing southeastward and thence north- 
eastward for 170 mi. (274 km.) enters the Humber estuary 40 mi. 
(64 km.) from the sea. Its drainage area is just over 4,000 sq.mi. 
(10,000 sq.km.). Its upper course skirts the Potteries in a normal 

upland valley which continues through Stone to Rugeley, where 
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the river begins to meander over a wide flat floor. At Alrewas the 
high ground on either side recedes and the Trent follows a broad 
floodplain across south Derbyshire, Nottinghamshire, and along 
the Nottinghamshire-Lincolnshire border, skirting the Isle of 
Axholme (Lincolnshire) before reaching its outfall. Below Newark 
its fall is slight and beyond Gainsborough the lowest section of 
its course resembles the Fen country. The Trent is believed to 
have originated on an eastward-sloping surface of Mesozoic rocks 
reaching far to the west in North Wales. The present upper Dee 
may in fact follow the line of the former upper Trent. The lat- 
ter continued eastward, crossing Lincolnshire through the An- 
caster gap to the North Sea. After the Mesozoic (Cretaceous) 
cover was removed, the ancestor of the present lower Trent de- 
veloped its valley southward along the soft Keuper Marls and so 
captured the older river. 

The upper Trent is a comparatively small stream. The power- 
ful tributaries from the Peak District, the Churnet, Dove, and 
Derwent (with the Wye), bring the bulk of the water to the main- 
stream, (See also DERWENT.) The Erewash, another northern 
tributary, drains part of the industrial area of the Nottinghamshire 
and Derbyshire coalfield, The southern tributaries, Penk, Tame, 
and Soar, have much gentler gradients. 

The Trent is tidal for 50 mi. to Cromwell Lock, 3 mi. below 
Newark, and at spring tides a bore known as the eagre develops, 
with a wave front of 3 to 4 ft. With the use of motor-powered 
barges, navigation on thé river has been modernized, bringing a 
revival of trade at Gainsborough, Newark, and Nottingham. By 
the construction of weirs and locks over the previously difficult 
section between Newark and Nottingham, a permanent channel of 
6 ft. is now maintained, Large quantities of oil and gasoline move 
upstream from Hull. Of the canals leading from the Trent, only 
the South Yorkshire Navigation and the Foss Dyke to Lincoln 
are of importance today, though the famous Trent-Mersey Canal 
is still used in parts. Keadby Bridge, the lowest crossing of the 
river, carries the road and railway linking Scunthorpe and Grimsby 
with Sheffield and the Yorkshire coalfield. On the Trent at 
intervals below Burton, a series of eight large electricity-generating 
stations were being established in the 1960s, fueled from the ad- 
jacent Nottinghamshire coalfield and drawing cooling water from 
the river. Those at Cottam West Burton (2,000 megawatts) are 
at present the largest in Europe. (T. Her.; K. C. E.) 

TRESPASS, a legal action that can be brought to recover 
damages after there has been a personal injury less than a felony, 
an invasion of rights to real estate, or where goods have been taken 
and the injury was immediate and not consequential. In this 
broad sense, trespass includes such harms as assault and battery 
(q.v.), false imprisonment (see ARREST), and the conversion 0 
chattels, which consists of interfering with the dominion or contro 
of another’s personal property. In particular cases, the consent 
of the owner, the right of self-defense, or, say, the privilege ° 
making an arrest to confine a dangerous person may constitute à 
justifiable defense. f! 

The writ of trespass dates from the 13th century in the English 
courts. Until about the 17th century, a trespasser was considere! 
a criminal and punished for violating the King’s Peace. Later 8 
fine was accepted in lieu of any other criminal punishment. To- 
day, certain wrongs which are trespasses are made crimes by stat- 
ute. In the popular sense, trespass denotes any unlawful entry 
by man or beast upon the property of another. To maintain an 
action of trespass, the plaintiff must have possession of the prop” 
erty, but not necessarily the title. When continuous interference 
with the right in property is threatened, an injunction to prevent 
future trespasses may be obtained. Force is implied by me? 
entry, and the wrongdoer must have intended to apply the force, 
An act that is legal initially may later turn into a trespass. 
example, trespass will lie against an officer who is making an arrest 
where he uses unnecessary force or where the writ was issued by ê 
court without jurisdiction. 

Since trespass would not lie where the tort was not committed 
by force or where the injury was not immediate but consequen 
tial, the form of action known as “trespass on the case” or “a” 
tion on the case” was developed. Where a man set fire directly t 
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his neighbour’s property, trespass was the proper remedy, but 
where a person burned trash on his own land and the fire spread 
to another property, case was the proper form. During the 19th 
century, U.S. courts spent a great deal of time distinguishing be- 
tween the two forms of actions, although in most jurisdictions the 
failure to use the right form of action did not mean that the case 
was set aside. Today, the distinction between the two forms of 
action has lost all significance. (See also ENGLIsH Law: the 14th 
and 15th Centuries.) 

In England damages are only recoverable in an action for tres- 
pass on proof of actual financial loss resulting from the trespass. 
Actions based on personal injuries are subject to a period of limita- 
tion of three years. Actions for other types of trespass can be 
brought within six years. (Ee C82) 

TRESVIRI (Trrumvier), in ancient Rome a term for any 
official board of three, whether ordinary or extraordinary officials. 

1, Tresviri capitales or nocturni, first instituted by appoint- 
ment about 289 B.C. but later elected (before 124) by the tribal 
assembly with the praetor urbanus presiding, assisted the higher 
magistrates in their judicial, especially their criminal, functions. 
On this their jurisdiction and power of arrest depended. They 
guarded prisoners, executed death sentences, had control of police, 
took accused persons into custody, made the rounds at night to 
maintain order, had charge of fighting fires, collected deposits for- 
feited by losing parties in suits (sacramenta), examined pleas of 
jurymen for exemption, and are found assisting the aediles in the 
burning of forbidden books. Caesar raised their number to four, 
but Augustus reduced it to three. Although he gave many of 
their duties to the praefectus vigilum, the office remained among 
the 20 preliminary offices (vigintiviratus) of a senatorial career, 
but had the lowest status of these, 

2. Tresviri epulones, a board of three priests, was created in 
196 B.C. to assist the pontifices by taking charge of the banquet of 
Jupiter (epulum Iovis) which was the central point in the festivals 
of the Ludi Romani and the Ludi Plebeii. Their services were 
used in other public banquets and entertainments, their number 
increased to seven (perhaps by Sulla), and their title changed to 
Septemviri epulones, which they kept even after Caesar increased 
them to ten. During the principate they formed the fourth of the 
four great priestly colleges (quattuor amplissima collegia). 

3. Tresviri monetales (Triumviri aere argento auro flando feri- 
undo; “triumviri for casting and striking bronze, silver, and 
gold”), superintendents of the mint, operated under the quaestor 
and were in charge of the minting of issues of coins as demanded 
by regular practice, by law, or by senatorial decree. Probably 
intermittent at first, the office is first mentioned by name in 92 
B.C. and first appears on coins about 70, but it may have existed 
Much earlier as a regular annual office. The tresviri monetales 
Operated only in the mints of Rome and Italy and were not respon- 
sible for the issues of provincial commanders or higher magis- 
trates, Caesar raised their number to four but Augustus reduced 
it to three, They continued to issue bronze coins during the prin- 
pate but cease to be named on coins after c. 4 8.c. The office 

50 remained one of the vigintiviratus, and is mentioned in the 
3rd century A.p, 

Ee T resviri rei publicae constituendae (“for organizing the 
te”), the title granted for five years to Mark Antony, Lepidus, 
oe (later the emperor Augustus), the second trium- 
eed y the Lex Titia of Nov. 27, 43 B.C. Under it they re- 
absolute authority, dictatorial in scope like that of Sulla 

ny 10 ‘was dictator reipublicae constituendae). These powers were 
cnewed in 37 for another five years. Although Lepidus was de- 
a 36, Antony used the title into 32 and Octavian says that 
k io it for ten years. The so-called “first triumvirate” of Pom- 
EN Aesar, and Crassus which began in 59 was not a formally 
Tiit ted commission but an informal understanding of three strong 

ical leaders. (See ROMAN History.) 

si Boards of three persons, usually elected, called, respectively, 

muiri agris dandis assignandis (sometimes also judicandis) 

triumviri coloniae deducendae were frequently placed in 
satge of assignments of land and the leading out of colonies dur- 
€ last three centuries of the republic. 
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Triumviri also appear as magistrates in a number of municipali- 
ties. 

BrsriocrarHy,—General: H. Strasburger in Pauly-Wissowa, Real- 
Encyclopadie der klassischen Altertumswissenschajt, 2nd series, vii, 
511-521 (1939). 

Tresviri capitales: T. Mommsen, Römisches Staatsrecht, 3rd ed., vol. 
ii, pp. 592 ff. (1887). 

Tresviri epulones: A. Klotz in Pauly-Wissowa, Real-Encyclopädie 
der klassisischen Altertumswissenschaft, 2nd series, ii, 1553 (1923); 
T. R. S. Broughton, The Magistrates of the Roman Republic, 2 vol. 
(1951-52) ; M. W. Lewis, The Oficial Priests of Rome under the Julio- 
Claudians (1955) ; G. Howe, Fasti sacerdotum P. R. publicorum aetate 
imperatoria (1904). 

Tresviri monetales: T. Mommsen, Römisches Staatsrecht, 3rd ed., 
vol. ii, pp. 601 ff.; E. A. Sydenham, The Coinage of the Roman Re- 
public, esp. xlviii ff. (1952) ; K. Pink, The Triumviri Monetales and the 
Structure oj the Coinage of the Roman Republic (1952). 

Tresviri rei publicae constituendae: T. Rice Holmes, The Architect 
of the Roman Empire, esp. pp. 231 ff. (1928-31) ; M. P. Charlesworth 
and W. W. Tarn in Cambridge Ancient History, vol. x, ch. 1-4 (1934). 

(T. R. S. B.) 

TREVELYAN, GEORGE MACAULAY (1876-1962), 
English historian, whose belief that the same book should appeal 
to the general reader and to the history student gives his work 
vividness and warmth, was the third son of Sir George Otto Tre- 
velyan (q.v.). Born at Stratford-upon-Avon, Feb. 16, 1876, he 
was educated at Harrow and Trinity College, Cambridge, became 
regius professor of modern history at Cambridge in 1927 and 
master of Trinity College in 1940. He retired in 1951 and died 
at Cambridge on July 20, 1962.. Trevelyan received the Order of 
Merit in 1930. Essentially liberal by training and temperament, 
Trevelyan shows as a historian a love of England also indicated by 
his association with the National Trust and youth hostels; a re- 
spect for the Whig tradition in English thought, exemplified in his 
Lord Grey of the Reform Bill (1920) and Grey of Fallodon 
(1937); and a keen interest in the Anglo-Saxon element in the 
English constitution. The romantic aspect of his liberalism led 
to three books on Garibaldi: Garibaldi’s Defence of the Roman 
Republic (1907); Garibaldi and the Thousand (1909); and Gari- 
baldi and the Making of Italy (1911). Other works are England 
in the Age of Wycliffe, new edition (1904); Life of John Bright 
(1913); British History in the Nineteenth Century (1922; revised 
edition, 1938); History of England (1926; new enlarged edition, 
1937); England Under Queen Anne, three volumes (1930-34) ; 
The English Revolution, 1688-1689 (1939); English Social His- 
tory (1942); and The Seven Years of William IV (1952). An 
Autobiography and Other Essays appeared in 1949. 

TREVELYAN, SIR GEORGE OTTO, 2nd Barr. (1838- 
1928), English historian and statesman, is remembered for his 
biography of his uncle, Lord Macaulay (q.v.), and for his part in 
the political events following Gladstone’s introduction of Irish 
Home Rule in 1886. Born at Rothley Temple, Leicestershire, 
on July 20, 1838, he was educated at Harrow and at Trinity Col- 
lege, Cambridge, and in 1862 went to India as secretary to his 
father, Sir Charles Trevelyan, then finance minister. He returned 
to England in 1864 and in the Parliament of 1865-68 (in which 
he sat for Tynemouth as a Palmerstonian) he became a friend of 
John Bright. In 1868 he was returned for the Radical seat of 
Hawick Burghs, and was made civil lord of the admiralty in Glad- 
stone’s first ministry. He resigned in 1870, as a protest against 
W. E, Forster’s Education Act, and although during the Liberal 
opposition years, 1874-80, he advocated extension of the working- 
class franchise to the counties, later adopted by Gladstone, he was 
passed over in the ministry of 1880, In 1881, however, he be- 
came secretary to the admiralty and in 1882, after the assassina- 
tion of Lord Frederick Cavendish, chief secretary for Ireland. In 
1884 he was made chancellor of the duchy of Lancaster with a 
seat in the cabinet, and in 1885 secretary for Scotland, but when 
Gladstone introduced Home Rule in 1886 he resigned with Joseph 
Chamberlain; standing as a Liberal Unionist at the general elec- 
tion, he was defeated. Preferring Gladstone and Home Rule to 
alliance with the Conservatives, however, he stood as a Gladstonian 
for a Glasgow division in 1887 and held his seat until his retire- 
ment in 1897. He died at Wallington, Northumberland, at mid- 
night on Aug. 16/17, 1928. 
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Trevelyan’s Life and Letters of Lord Macaulay (two volumes, 
1876; World’s Classics Edition, two volumes, 1932) is regarded 
as one of the best biographies in English. It presents its subject 
in the round, and though sympathetic is never partisan. Other 
historical works were the Early History of Charles James Fox 
(1880), valuable for its evocation of an age; and The American 
Revolution, pt. i (1899), pt. ii (1903-05), pt. iii (1907), concluded 
in George III and Charles Fox (two volumes, 1912-14), which 
was especially important in the United States, where its sympa- 
thetic attitude to the American position helped to dispel anti- 
British prejudice. 

See G. M. Trevelyan, Sir G. O. Trevelyan: a Memoir (1932). 

TREVISO (Latin Tarvisrum), a town of northern Italy, in 
the region of Veneto (g.v.), capital of the province of the same 
name. Pop. (1961) 79,737. Treviso lies in a plain, 18 mi. (29 
km.) N of Venice by road and rail, at the confluence of the Sile 
and Botteniga rivers, canals from which cross it picturesquely. 

Treviso suffered severely from air raids during World War II. 
On Good Friday, 1944, nearly half the town was destroyed and 
many of its medieval and Renaissance buildings were badly dam- 
aged; these have since been mostly restored. Important monu- 
ments include the Duomo (restored), founded in the 12th century, 
which among other art treasures has an “Annunciation” by Titian, 
frescoes by Pordenone, and an “Adoration of the Shepherds” by 
Paris Bordone, a native of Treviso. The Romanesque Gothic 14th- 
century church of S. Niccolo, completed in the 19th century, con- 
tains a group of saints by Tommaso da Modena (in whose works 
the town is especially rich) and a monumental tomb decorated by 
Lorenzo Lotto, Other churches of note are S. Teonisto (14th cen- 
tury), with a “Crucifixion” by Jacopo da Bassano; and S, Fran- 
cesco (where Dante’s son Pietro and Petrarch’s daughter 
Francesca are buried), with frescoes by Tommaso da Modena. 
Characteristic of the town are the frescoes on house façades, im- 
portant among which are the Pordenone frescoes in the Piazza della 
Vittoria and those by Bordone on the Via S. Agostino. The 
Museo Luigi Bailo has prehistoric and Roman relics, early Chris- 
tian and Byzantine sculpture, and paintings by Tommaso da 
Modena and the Venetian school. 

Treviso’s industries include rice refining and manufacture of 
pasta, textiles, paper, cement, ceramics, and chemical fertilizers. 

The Celtic Tarvisium was a Roman municipality, and it had an 
important mint at the time of Charlemagne. As capital of the 
march of Treviso it reached its cultural peak under the lordship 
of Gherardo da Camino (see CAMINO, DA) in the 13th century, 
passing later to Cangrande della Scala. Loyal to the republic of 
Venice, Treviso became subject to the French in the Napoleonic 
era and then to the Austrians, and was incorporated in united 
Italy in 1866. The town suffered from aerial bombing in World 
War I as well as in World War II. : 

TrEvisO Province (area 956 sq.mi. [2,477 sq.km.]; pop. [1961] 
588,182), crossed by the Piave River, is primarily a farming area, 
leading the Veneto in cattle breeding. Other products are silk- 
worms, flax, tobacco, and sugar beets. Important centres are 
Castelfranco Veneto (pop. [1961] 20,428), Pieve di Soligo 
(6,098), Possagno (2,228), and Conegliano (22,935). 

(M. T. A. N.) 

TREVITHICK, RICHARD (1771-1833), English engineer, 
pioneer builder of high-pressure steam engines and “father of the 
locomotive,” was a prolific inventive genius of great energy and 
physique. He was born on April 13, 1771, near Illogan, Cornwall, 
the son of a manager of mines. At 19 he was already engineer at 
various Cornish mines. In 1797-98 he constructed his improved 
plunger-pole pump and water-pressure engine for mining. He 

made high-pressure noncondensing steam engines, which were 
smaller and cheaper than low-pressure condensing beam engines. 
He built his first high-pressure steam road carriage at Camborne 
in 1801. On Christmas Eve he drove it, carrying passengers, part 
way up Beacon Hill but it ran out of steam; three days later it 
was destroyed by fire. In 1802 Trevithick and his cousin Andrew 
Vivian obtained their epoch-making patent covering the high-pres- 
sure engine for stationary and locomotive use. Trevithick drove 
his second steam carriage in London from Holborn to Paddington 


TREVISO—TRIANGLE 


and back in 1803, but public opinion and road surfaces were not 
ready. He returned to building stationary engines at Samuel 
Homfray’s Penydarren Ironworks, Merthyr Tydfil, Wales, and 
at his suggestion constructed his first steam locomotive there, 
On Feb. 21, 1804, it successfully hauled five wagons, ten tons of 
jron and 70 men at nearly 5 mph on the 10-mi. tramway to 
Abercynon. Heavier loads broke the cast-iron tram plates, but 
the trials proved that useful loads could be hauled solely by ad- 
hesion of locomotive wheels on the track, ten years before William 
Hedley’s and George Stephenson's earliest locomotives. In 1808 
Trevithick drove his locomotive ““Catch-me-who-can” on a circular 
railway near Euston Road, London, at 12 mph. He constructed 
steam dredgers on the Thames, but his work on the Thames drift- 
way was stopped after tunneling 1,000 ft. He patented the use of 
iron for ship construction. 

Returning to Cornwall, in 1812 he introduced his Cornish boiler 
with long shell and single flue, and built at Wheal Prosper the 
first Cornish pumping engine, a condensing engine of Watt type 
working with the expansion of high-pressure steam. Cornish en- 
gines later created records for economy. Trevithick applied 
steam power to agriculture and made his small, high-pressure, 
single-acting expansive engine (preserved in the Science Museum, 
London), for Sir Christopher Hawkins of Trewithen, for threshing 
corn. In 1813 Francisco Uvillé of Peru ordered high-pressure en- 
gines for the Cerro de Pasco silver mines. In 1816 Trevithick 
sailed to Peru, installed his engines and worked at the mines there 
and in Chile. After crossing Nicaragua he reached Cartagena, 
Colombia, and eventually landed penniless in England in 1827. 
Trevithick petitioned Parliament unsuccessfully for a reward for 
his inventions. He finally worked for John Hall at Dartford, 
Kent, where he died on April 22, 1833. A window in Westminster 
Abbey and a statue at Camborne perpetuate his achievements. 

See Francis Trevithick, Life of Richard Trevithick, 2 vol. (1872); 
H. W. Dickinson and A. Titley, Richard Trevithick: the Engineer and 
the Man (1934). (Ar. S.) 

TRIANGLE, in plane geometry, is a figure composed of 
three points (not in one line) called vertexes joined by three 
straight lines called sides. Since no plane area can be enclosed 
by fewer than three such lines, the triangle is the simplest polygon 
(q.v.). 

Congruence.—Triangles are called congruent if they are iden- 
tical in shape and size. Important congruence (q.v.) theorems 
known from ancient times appear in Euclid’s Elements and state 
that any triangles are congruent if all their respective sides are 
equal in length; if the lengths of any two sides and the angle 
between them are respectively equal; or if any two angles an 
the`length of one side (either joining the angles or opposite ont 
of them) are respectively equal. 

Thus (fig. 1) triangles ABC and A’B’C’ are congruent if AB = 
AB’, BC = BYC’, and CA = C'A’; if AB = A’B’, AC = AC’, and 
angle A = angle A’; or if angle B = angle B’, angle C = angle C’, 
and either BC = B’C’ or AB = A’B’. It is not sufficient to know 
that AB = A'B’, AC = A’C’, and that the angles at B, B’ (not 
between the given sides) are equal, since the second triangle then 
might be in the form 4’B’D’; nor is it enough that all respectiv? 
angles are equal, since the triangles (though of the same shapt 
could differ in size. 

The sum of the angles of any triangle is 180° (two right angles): 
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In fig: 1 if XAY is parallel to BC, then angle XAB = angle Ë 
and angle CAY = angle C; the sum of the angles XAB, B. he 
and CAY is 180°. Any two angles of a triangle determine t 
third. 


TRIANGLE—TRIANON 


Similarity.—If all respective angles are equal, the correspond- 
ing sides are proportional; in this case the triangles are called 
similar. Similarity is the basis of all scale drawings and models. 
In making maps by triangulation the landscape is divided into 
adjacent triangles having a side in common; then, if a side of one 
of the triangles is accurately represented on a chosen scale, the 
map will be correct throughout if all the triangles are drawn with 
accurate angles (see also GEODESY: Ellipsoidal Era of Geodesy). 

Classification.—A triangle is called scalene if all its sides are 
unequal; isosceles if two sides are equal; and equilateral if all 
three are equal. It is called an acute, right, or obtuse angled 
triangle (respectively) when all its angles are acute, one is a 
right angle, or one is obtuse. (Since the sum of the angles is 180°, 
not more than one can be as great as 90°.) The angles opposite 
the equal sides in an isosceles triangle are equal; as can be seen 
by joining the midpoint of the unequal side to the opposite vertex, 
and deducing the congruence of the two triangles so formed. 
Euclid’s approach was more complicated, since he did not allow 
the use of the midpoint before he had shown how to find it; 
the problem was nicknamed the pons asinorum (“asses’ bridge”), 
long regarded as a great stumbling block for beginners. 

Relations Among Parts.—The sides and angles of a triangle 
have already been shown to be dependent (with limitations). If 
triangle ABC (fig. 2) is right-angled at C, its shape is completely 
determined by the angle A, and the ratios BC/AB, AC/AB de- 
a pendonly on A. These ratios are functions 

of the angle called the sine and cosine, re- 
spectively; study of their properties con- 
stitutes part of trigonometry (q.v.). If D 
is the foot of the perpendicular from C to 
AB, triangles ACD and CBD are similar to 
ABC, each having a right angle at D and 


D 

one other angle in common with ABC, 

Thus AD = AC cos A = AB (cos A)?, 

DB = BC sin A = AB (sin A)?; whence, 

f ¢ since AB = AD + DB, (cos A)? + (sin 
FIG. 2 A)? =1 and AC? + BC? = AB?. This 


last result (the so-called Pythagorean Theorem) is of great antiq- 
uity (see PYTHAGORAS AND PyTHAGOREANISM). The side AB op- 
posite to the right angle is called the hypotenuse, the theorem 
being expressed by the Greeks as: the square on the hypotenuse of 
4 right angled triangle is equal (in area) to the sum of the squares 
On the other two sides. 

An important inequality in any triangle is that the sum of any 
two sides is greater than the third. Also the longer of two un- 
equal Sides is opposite the greater angle; this is made precise by 
the Sine formula: the sines of the angles are proportional to the 
Opposite sides, For if P (fig. 3) is the foot of the perpendicular 
from vertex A to the opposite side, then sin B = AP/AB, sin C 
~ APICA, so that sin B/CA = sin C/AB. Two applications of 
the Pythagorean Theorem: AB? = AP? + BP? = (CA? — PC?) 
+ (BC — Pc)? = BC? + CA2 —2 BC-PC yield the cosine 


FIG. 3 
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formula 4B? = BC? + CA? — 2BC: CA cos C. These two rela- 
tions (with others derived from them) make it possible, given 
three independent parts of a triangle, to calculate the others. 

Associated Lines and Circles.—There are many theorems on 
lines and circles associated with a triangle. For example, if 
L,M,N’ (fig. 3) are the midpoints of BC,CA,AB, the lines 
AL,BM,CN cross at G (the centroid) which divides each of them 
in the ratio 2:1 (¢.g., AG = 2 GL). The perpendiculars at L, M, 
N meet at H, the centre of the circumcircle (the circle passing 
through A,B,C), The perpendiculars AP,BQ,CR from the vertexes 
to the opposite sides meet in a point O (the orthocentre). The 
points L,M,N,P,Q,R, and the midpoints U,V,W of AO,BO,CO all 
lie on what is called the nine-point circle. The points G,H,O and 
the centre K of the nine-point circle lie on a straight line, K being 
the midpoint of OH, and OG = 2GH. 

Through each vertex A,B,C (fig. 4) can be drawn two lines 
perpendicular to each other that bisect the angle internally and 
externally (all are shown as dashed lines). The three internal 
bisectors meet in a point Z (centre of the inscribed circle that 
touches all three sides), Each internal bisector meets the ex- 
ternal bisectors of the other two angles in a point (E4, Es, Es, 
respectively) that is the centre of an escribed circle (i.e., a circle 
that touches one side of the triangle as well as the extended por- 
tions of the other two). All four circles touch the nine-point 
circle (Feuerbach’s Theorem) shown dotted in fig. 4. 
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Area.—The area of a triangle may be expressed as half the 
product of any one side (the base) with the perpendicular height 
(altitude) from the base to the opposite vertex; e.g., 4 BC: AP 
(fig. 3). From this it follows that the area can be expressed as 
4 BC-CA sin C; i.e., half the product of any two sides with the 
sine of the angle between them. The area of a triangle ABC may 
also be expressed as + the square root of 

(BC+CA+ AB) (CA-+-AB—BC) (AB+BC—CA)(BC-+CA—AB) 

See also FIGURATE NUMBERS; GEOMETRY; MENSURATION. 

Brsrrocrapuy.—H. M. Neely, Triangles . . . (1962); W. Sierpinski, 
Pythagorean Triangles (1962); A. W. Crown, The Language of Tri- 
angles, 3 vol. (1964-65). (C. F. Gu.; P. Du V.) 

TRIANGLE, in music, is a percussion instrument consisting 
of a steel rod bent into a triangular shape, one corner being left 
open. It is suspended by a loop of gut or nylon, and is struck 
with a beater of the same material and thickness as the instru- 
ment itself. As the overtones are inharmonic, the sound produced 
is, theoretically, of no definite pitch; in practice, however, players 
find that some suggestion of pitch is discernible, and that it is 
therefore advisable to possess more than one instrument. 

As a single stroke on the instrument is clearly audible through 
the full force of the modern symphony orchestra, the triangle is 
perhaps most effective when used sparingly. Probably the best- 
known example of its use is in Liszt’s so-called “Triangle Con- 
certo,” the Piano Concerto in Ep. 

TRIANON, TREATY OF, between the Allied and Associ- 
ated Powers and Hungary after World War I, was signed at the 
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Trianon Palace, near Versailles, on June 4, 1920. The Supreme 
Council of the Conference of Paris had published the frontiers 
with Czechoslovakia and Rumania as early as June 13, 1919; but 
the presentation of the treaty was delayed by the existence in 
Hungary of the Bolshevik regime of Béla Kun, with whom the 
Allies were unwilling to treat, and afterward by the inability of 
the counterrevolutionary regime that succeeded Kun to form a 
stable government. (See Huncary: History; Paris, CONFER- 
ENCE oF.) After the terms had been presented (on Jan. 16, 1920) 
to the Hungarian delegation, further delays occurred. 

On Feb. 10, the Hungarians presented to the Supreme Council 
their objections to the draft treaty, protesting strongly against 
“the territorial dismemberment of Hungary” and asking for pleb- 
iscites in the areas attributed to Czechoslovakia, Rumania, and 
Yugoslavia. On May 6, however, the Allied Powers rejected the 
idea of plebiscites: “Historic right does not avail against the 
will of the peoples, and of this there can be no doubt,” wrote 
Alexandre Millerand, the French prime minister, In a covering 
letter Millerand admitted that “at certain special points” an in- 
quiry on the spot would “perhaps show the need of altering” the 
frontiers already fixed; but this would not be done before the 
peace treaty was signed. No noteworthy revision was in fact ac- 
corded to Hungary on the basis of this letter, though Hungary’s 
resistance, aided by diplomatic support from Italy, brought the 
concession that the Allies allowed a plebiscite in Sopron (Gden- 
burg), originally allotted to Austria, This vote, taken in 1921, 
resulted in Hungary’s retaining that city. 

Terms of the Treaty.—The treaty was presented to the govern- 
ment of Hungary, whose complete international independence was 
thus recognized. The treaty made no reference to Hungary’s form 
of government: the legislation enacting the dethronement of the 
Habsburg dynasty was passed, under pressure from the Allies, at 
a later date. The territorial provisions of the treaty liquidated 
the ancient historic state of Hungary, which had been multina- 
tional. According to official Hungarian calculations, the area of 
the state was reduced from 109,216 sq.mi. (282,870 sq.km.)—or 
125,641 sq.mi. (325,411 sq.km.) if Croatia-Slavonia were included 
—to 35,893 sq.mi. (92,963 sq.km.), while 1,552 sq.mi. (4,020 
sq.km.) were eventually assigned to Austria (i.e., after the Sopron 
plebiscite), 227 (589) to Poland, 23,797 (61,633) to Czechoslo- 
vakia, 39,804 (103,093) to Rumania, 8 (21) to Italy and 7,935 
(20,551)—plus Croatia-Slavonia 16,425 sq.mi. or 42,541 sq.km.— 
to Yugoslavia, The census of 1910 had given the population of 
Hungary at that date as 18,264,533, plus 2,621,954 in Croatia- 
Slavonia, Calculated from these figures, Hungary retained only 
7,615,117 under the treaty while 291,618 went to Austria, 23,662 
to Poland, 3,517,568 to Czechoslovakia, 5,257,467 to Rumania, 
49,806 to Italy and 1,509,295 plus 2,621,954 to Yugoslavia. Hun- 
gary’s armed forces were limited to a lightly armed long-service 
force of 35,000 men, to be used exclusively for maintenance of 
internal order and the defense of the frontiers. Hungary was re- 
quired to accept in advance the obligation to pay reparations to 
an unspecified total, these being made a first charge on all assets 
and resources. The remaining clauses of the treaty in general 
resembled those of St. Germain, concluded with Austria, 

Reception of the Treaty.—These terms were bitterly resented 
in Hungary (and also by some circles outside the country) as in- 
tolerably harsh and unjust. It was pointed out that the dismem- 
berment of the old historic unit caused great economic hardship 
and dislocation and that even the ethnic principle invoked to 
justify this dismemberment was not honoured in its application: 
more than 3,095,000 persons shown by the 1910 census as Magyar 
by mother tongue had been allotted to successor states, Czecho- 
slovakia having received more than 1,000,000 such persons and 
Rumania nearly 1,750,000. While some of these groups constituted 
ethnic islands in Slav or Rumania areas, in many cases large blocs. 
of solid Magyar population, contiguous to the main central bloc 

left in Hungary, had been assigned to successor states for the 
economic or strategic benefit of the latter, or in order to facili- 
tate their internal or mutual communications. The struggle to 
secure revision of the treaty dominated Hungarian policy until the 


end of World War II. 


TRIASSIC SYSTEM 


Brstrocrapuy.—H. W. V. Temperley (ed.), History of the Peace Con, 
ference, vol. iv-v (1921); F. Deák, Hungary at the Paris Peace Confer. 
ence (1942); C. A. Macartney, Hungary and Her Successors (1937), 

(C. A. M.; X) 


TRIASSIC SYSTEM, a geological term designating the 
lowest system of the Mesozoic era (q.v.) as indicated on the ac- 
companying geologic time chart. The dinosaurs had their origin 
in the Early Triassic, and became abundant before the end of the 
period, Most of the Triassic dinosaurs were small, ranging in 
length from 1 to 8 ft., but some fossils of the Upper Triassic are 
30 ft. long. This article deals with the identification and correla. 
tion of the stages of the Triassic, the paleogeography of the period 
and the fossils of ammonites and other invertebrate marine ani- 
mals that form the basis for the standard sequence of Triassic 
rocks. Separate subsections deal with the distribution of Triassic 
rocks in various parts of the world. 

For information on the evolution of life during the period see 
PALEOBOTANY; PALEONTOLOGY. See also AMPHIBIA; DINOSAUR; 
FisH; REPTILE. 
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The term Trias, later modified to Triassic, was proposed by 
Friedrich von Alberti (1834) for a sequence of strata in centr 
Germany lying above marine Permian (Zechstein) and below 
marine Jurassic (Liassic) because of the threefold division of the 
strata into a lower nonmarine red-bed facies (Bunter), & middle 
marine limestone, sandstone and shale facies (Muschelkalk), and 
an upper nonmarine continental facies like the lower division 
(Keuper). This sequence and character of facies typifies Triassi 
strata of northern Europe, France, Spain and north Africa; it! 
commonly known as the Germanic facies. In contrast to the pre 
dominantly continental Germanic facies, there are developed " 
the Alps, covering all of Triassic time, a complete marine fossil: 
iferous sequence that is commonly called the Alpine facies an 
that, with the addition from southern Asia of some minor units M 
the lower beds, forms the primary standard sequence of stage 
The standard divisions and correlation of the Germanic and Alpine 
units (descending from the most recent) plus the main zones 
identified by ammonite fossils, are shown in Table I. y 

It should be noted from this chart that the French geologii 
define the term Keuper in more restricted fashion than do a 
German geologists and apply Keuper to the middle part of ; 
German sequence (Gypskeuper), and refer the Rhaetian (hat) 
the Jurassic and the Lettenkohle to the Middle Triassic (Musch 
kalk). In the French literature the German terms 
translated in ascending order, as Grès bigarré (Bunter), = d) 
conchylien (Muschelkalk) and Marnes irisées (Keuper, restrict 
An additional but minor variation is the use of Virgloria 
Anisian and Werfenian for Scythian. 


TRIASSIC SYSTEM 


TRIASSIC PALEOGEOGRAPHY 

The widespread orogenies which began during the Carboniferous 
period and continued intermittently until the end of the Paleozoic 
era brought to an end the pattern of widespread geosynclines that 
had characterized the Paleozoic. Thus during the later phases of 
the Paleozoic much of Europe north of the Alps, the Ural moun- 
tains region, eastern North America and much of Asia north of the 
Himalayas, which had been active geosynclinal regions were trans- 
formed into rigid continental blocks and became part of the stable 
portion of the respective continents. With the close of the Per- 
mian, epicontinental and geosynclinal seas retreated from most of 
the continents and the geography of the lands and seas must have 
been very similar to what it is today. 

It is upon this pattern that Triassic history began. Early 
Triassic seas are marginal to the continents except for the Tethyan 
geosyncline extending from the Alps through the middle east, the 
Himalayas and to Indonesia. Thus one finds marine Triassic rocks 

` in all the countries on the margins of the Pacific and marginal to 
the Arctic ocean. In nearly all of these cases the marine strata 
grade landward into continental facies. South America except for 
its western margin now occupied by the Andes was land area with 
local basins of continental deposition. Africa was also emergent 
except for a narrow intermittent zone in extreme north Africa. 
Madagascar has mainly continental sediments like those of south 
Africa except for a few thin marine tongues in the north. Aus- 
tralia was also a continental area much as today. The main 
central area of Eurasia was a land area with localized sedimentary 
basins, It was not until the Jurassic that shallow shelf seas be- 
gan to spread beyond these main geosynclinal belts and inundated 
parts of Eurasia, North America, etc. 


TRIASSIC INVERTEBRATE MARINE LIFE 


5 The great restrictions of epicontinental and geosynclinal seas 
in Late Paleozoic time led to the extinction of a large part of 
the marine faunas that are characteristic of the Paleozoic era. 


Taste I.—Triassic System Correlation Table 
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Major taxa of the corals, echinoderms, arthropods, mollusca, 
bryozoa and brachiopods became extinct. This great crisis in the 
evolutionary history of marine animals is reflected in the composi- 
tion of Triassic marine faunas. For instance, in the Lower Triassic 
no corals, foraminifera or bryozoa have been discovered. Brachi- 
opods, crinoids, sponges, asteroids, ophiuroids, echinoids and 
ostracods are represented by few genera. The dominant marine 
animals in the Early Triassic seas are mollusca, especially the 
ammonites. Pelecypods (Lamellibranchia), nautiloids and gastro- 
pods are fairly common but not nearly to the extent of the ammo- 


noids. The most characteristic feature of Early Triassic faunas 


is their great homogeneity wherever they occur. 

Chronology and correlation of Triassic marine rocks is based 
mainly on the sequence and distribution of ammonites. (See also 
Fosstt: Index Fossils.) There are roughly 400 genera of Triassic 
ammonoids, many of world-wide distribution; in the Lower Trias- 
sic alone there are 130 genera. This reflects a phenomenal evolu- 
tionary radiation of the group from a single surviving Paleozoic 
stock. The ammonoids underwent another period of crisis at the 
end of the Triassic and only a single stock survived into the 
Jurassic. This reflects another phase of extensive regression of the 
seas during the Rhaetian stage. 

The great crisis of mass extinctions that affected marine inverte- 
brate life at the end of the Paleozoic and led to such a different 
character of Triassic faunas did not affect the land-living animals. 
There are no sharp breaks or interruptions in the evolutionary 
history of the amphibians or reptiles. The same applies to the 
evolutionary development of plants. 


DISTRIBUTION OF TRIASSIC ROCKS 


Germanic Facies.—The Triassic strata of Germany are mainly 
clastic, that is, made up of fragments of other rocks, except for 
limestones and dolomites with marine fossils in the Muschelkalk. 
The Bunter is composed mainly of sandstones with some shale and 
conglomerate; divisions that are recognized are chiefly lithological. 
In places the upper Bunter has marine faunas and indicates the 
initial phases of the incursion of the Muschelkalk sea. The fauna 
of the Muschelkalk is characterized by peculiar endemic types that 
are not particularly diverse in kind but abundant in individuals. 
The commonest fossils are ammonites of the genus Ceratites. The 
Keuper is composed mainly of mottled red clays, containing masses 
of gypsum and salt and also bright coloured sandstones and thin 
impure limestones and dolomites. The lower division of the 
Keuper, the Lettenkohle, represents a regressive facies of the 
retreating Muschelkalk sea leaving lagoons and swamps. The 
sequence contains a mixture of marine, brackish water and con- 
tinental facies, The overlying Gypskeuper is mainly of conti- 
nental origin. 

In Great Britain the Germanic facies is represented by only the 
Bunter and Keuper, the Muschelkalk seas never reaching there. 
The Triassic occurs chiefly in a Y-shaped outcrop belt across cen- 
tral England, with outlying patches. The Bunter is represented 
mainly by sandstones with conglomerate bands; the Keuper by 
marls and sandstones with thick beds of gypsum and salt. 

The Triassic strata of France, Spain, Sardinia, Corsica and 
Morocco are of Germanic facies. The Muschelkalk of Spain and 
Sardinia, however, contain some marine faunas of Alpine affinities 
indicating at least partial connection to the east. 

Alps.—The classic area of the Triassic of the Alpine facies is 
in the eastern Alps where carbonate facies prevail. Because of 
complex facies changes and the recumbent fold (nappe) structure 
of the Alps (g.v.) only the barest outline of Triassic history or 
formations can be given here. 

In the northern calcareous Alps, the Lower Triassic consists of 
sandstones, conglomerates and shales. The Anisian stage is repre- 
sented by sandy marls and limestones with brachiopods and ammo- 
nites. The Ladinian comprises two facies, a lower shale formation 
with ammonites and brachiopods overlain by thick reef carbonate 
facies. The Karnian is a marginal shallow-water sandstone facies, 
but the Norian and Rhaetian are represented by thick, massive 
dolomite formations. In many places the Rhaetian consists of 
platty marls and limestones. 
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Taste IL—Stratigraphy of Triassic in the Eastern Alps 
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To the south in the Dolomite Alps the Scythian stage consists 
of shales, sandstones and marls with a small pelecypod fauna and 
rare ammonites, The Anisian is represented by a sandy cephalopod 
limestone, overlain by dolomites. The Ladinian is a complex of 
volcanic deposits, reef limestones and dolomites and cephalopod 
marls. Most of these facies are richly fossiliferous. The Karnian 
is represented also by a similar complex of facies and the Norian 
by massive dolomites. 

Thus in the eastern Alps there is to the north a mainly shallow- 
water facies with ammonites common only in the Anisian lime- 
stones. In the Dolomite Alps, reefy dolomites and limestones 
predominate. In both regions the Lower Triassic is a shallow- 
water, and even lagoonal, clastic facies. Between the northern and 
southern areas of the eastern Alps mentioned, through the Middle 
and Upper Triassic are other carbonate facies, with abundant 
cephalopod faunas, that are thought to represent deeper water 
deposits. Table II summarizes the stratigraphy of the Triassic 
in the eastern Alps. 

Asia.—The classic area of Triassic rocks in the eastern Tethys 
is in the Himalaya mountains at Spiti, Garhwal, Kumaon and 
Kashmir. The exposures at Spiti are well developed and fossil- 
iferous. The Lower Triassic (Scythian) consists of so ft. of dark 
coloured shales and limestones conformable to the underlying 
Productus shales of Permian Age. The rich ammonite fauna repre- 
sents several of the Scythian ammonoid zones. The Anisian stage 
is represented by limestones containing an extremely diverse am- 
monoid fauna. The Ladinian consists of thin black limestones and 
shales containing Daonella, a bivalve mollusca, and ammonoids. 
The whole Middle Triassic is around 400 ft. thick. The Upper Tri- 
assic is 2,800 ft. thick at Spiti, consisting of shale and limestone 
in the lower part and dolomite and limestone in the upper part. 
The lower part includes the Karnian and Norian stages and is 
richly fossiliferous, the upper part is generally unfossiliferous and 
of Rhaetian age. The Triassic of Kashmir consists mainly of lime- 
stone and dolomite facies that are generally not as fossiliferous as 
those of Spiti. In the region of Mount Sirban, south of Abbotta- 
bad, the Lower and Middle Triassic is represented by volcanic 
deposits overlain by Upper Triassic limestones. 

The Salt range of Pakistan is one of the more important localities 
for study of the Scythian stage. The Lower Triassic strata, called 
the Ceratite beds, are less than 200 ft. thick and consist of lime- 

stone, sandstone and marls with an abundant and diverse fauna of 
ammonoids. Incomplete and poorly known Middle and Upper Tri- 
assic formations also occur in the Salt range. All the Triassic 
facies in the Salt range are shallow-water shelf deposits. 

The Triassic rocks discussed so far for India and Pakistan are all 
of marine origin and part of the Tethyan geosyncline. Through- 
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out geologic history after the Precambrian, peninsular India has 
been a prominent stable shield area in contrast to the highly un. 
stable geosynclinal area of north India, Kashmir and Pakistan, 
The most significant depositional phase on the peninsula was from 
Late Carboniferous to Lower Cretaceous time when a vast thick. 
ness of continental sediments accumulated in linear, local depres. 
sions, or grabenlike basins. 

This sedimentary complex makes up the Gondwana series (seg 
InpIA-PAKISTAN, SUBCONTINENT OF: Geology: Peninsular India), 
The beds of the Triassic Age are mainly sandstones and shales, 

Indonesia.—Throughout this area there is a varied complex of 
Triassic strata representing a highly involved depositional history, 
The most classic region is the island of Timor where extremely 
abundant and diverse Triassic faunas and facies are present. From 
the island of Timor about goo species of invertebrates have been 
described. The Scythian stage is represented by a cephalopod 
limestone facies. The Anisian is a limestone facies rather similar 
to the Hallstatt facies of the Alps. This facies contains mainly 
cephalopods and some pelecypods and gastropods, there is also an 
Anisian brachiopod marl facies. In the Ladinian three distinct 
facies are recognized (1) a cephalopod limestone facies of dark, 
brownish-red crinoidal limestone with cephalopods and pelecypods, 
interbedded with a dark red limestone without cephalopods but 
filled with Daonella indica; (2) the Halobia facies of brown, red 
claystone, clay shale, marl, radiolarian chert, siliceous limestone, 
siliceous shale and limestone with Halobia and Daonella; and (3) 
an Alpinelike flysch (g.v.) facies of poorly fossiliferous sand- 
stone, calcareous sandstone and graywacke, rich in plant remains, 
echinoderm breccias and conglomerate. 

The Karnian stage shows four distinct facies: (1) a cephalopod 
limestone facies in which the lowest Karnian zone is a three-foot 
tuffaceous limy marl. This is overlain by a seven-foot pale, reddish, 
manganese coated limestone which contains an extraordinarily 
rich fauna of 462 species of ammonites, ṣo species of nautiloids, 
12 species of orthocerids, 20 species of belemnoids, 32 species of 
pelecypods, 26 species of gastropods, 2 species of brachiopods, 
hydrozoa, crinoid stems and segmented worms (serpulids). The 
ammonites are a mixture of middle and upper Karnian and Norian 
elements; the clamlike mollusca Halobia facies; the flysch facies 
with Halobia, calcareous shale and thin chert beds; and finally 4 
reef limestone facies. 

The Norian rocks reach the highest facies development. There 
is a cephalopod limestone facies, a Halobia facies, a flysch facies 
and a reef facies. The latter, called the Fatukalksteinfacies, i$ 4 
massive limestone composed of coralline material, odlitic mater 
or fine echinoderm fragments. Parts of this facies of stratified 
limestone contain pelecypods, brachiopods and a few ammonites. 
The Rhaetian is a bituminous series. In places bedded marly 
limestone and shale contain liquid petroleum and pelecypods an 
ammonites. 

Australia and New Zealand.—The essential features of the 
tectonic framework, or crustal structure, of this continent wett 
formed by the end of the Paleozoic era. The Tasman geosyncline 
which had occupied much of eastern Australia since the Cambrian 
had been completely consolidated. What little Triassic there ! 
in Australia was deposited in remnants of Late Paleozoic Age col 
basins or in faulted basins. Deposits of this age are known only 
in extreme southeastern Queensland, eastern New South Wales an 
eastern Tasmania. The Triassic rocks are mainly continental san 
stones and shales that in places have important coal seams. is 
and vertebrates are the commonest fossils but in New South Wale: 
some beds contain marine ostracods and foraminifera. re 

If rocks of the Recent and Pleistocene epochs are excepted, " 
New Zealand rock sequences can be divided into three parts, em 
forming a well-defined natural unit without major unconformitie 
The lower division includes the Lower Paleozoic, the middle di” 
sion the Upper Paleozoic and Lower Mesozoic and the upper ics 
sion the Upper Cretaceous and Cenozoic. Two distinct faci 
complexes are recognized in the middle division formations, f; 
Alpine and Hokonui. Both facies are very thick graywacke, arko’ í 
mudstone and conglomerate complexes with some volcanic na 
Details of the stratigraphy have been poorly known because 
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extremely complex structure, homogeneity of facies and Sparsity 
of fossils. The little paleontological data available shows that 
most stages of the Triassic are represented. 

Japan.—Triassic formations are present in many widely scat- 
tered but small, restricted areas, Where present they rest uncon- 
formably on Paleozoic strata and are also unconformable to the 
overlying Jurassic formations. A significant unconformity within 
the Triassic sequence, the Akiyoshi orogenic (mountain-building) 
movement of Ladinian age, makes a convenient lower and upper 
division which show great contrast in facies and thickness. The 
lower (preorogenic) part generally consists of thick marine fine- 
grained clastic sediments. The upper part consists, on the one 
hand, of thin sediments formed on a neritic shelf, that is, not more 
than 600 ft. deep (see Marne Broxocy), to the east of the orogenic 
zone and, on the other, of conglomerates, sandstones and shales of 
mixed marine, lacustrine and continental origin. This latter facies 
is thought to have been laid down within the orogenic zone. All of 
the above facies are predominantly clastic; limestones are rare and 
volcanic rocks unknown. In addition to these facies there are in 
extreme southeastern Japan thick fine-grained sediments which 
contain much chert, but little limestone and almost no conglomer- 
ate, This series is thought to represent a continuous depositional 
series from Permian through Jurassic. The unconformities noted 
above did not affect this area. 

The Triassic occurrences may be classified into those of the 
Kitakami mountain land, of the inner side of southwestern Japan 
and of the outer side of southwestern Japan, 

Kitakami Mountain Land.—Resting unconformably on Permian 
Toyoma series are 9,800 ft. of sandy shale, sandstone, a little lime- 
stone and conglomerates of the Inai group. The lower part of this 
group has yielded Scythian fossils and the upper part Anisian 
fossils. An unconformity exists in the middle of the Inai group. 

Unconformably overlying the Inai group are 650 ft. of sand- 
stone, shale and conglomerate of the Saragai group which contain 
pelecypods of Norian age (Entomonotis ochotica, etc.). 

Inner Side of Southwestern Japan.—This region is characterized 
by scattered occurrences of clastic sediments deposited within the 
orogenic area. Marine, continental and brackish water facies are 
represented. Most of these formations are of Upper Triassic age. 
Both marine invertebrates and land plant fossils are present. 

Outer Side of Southwestern Japan.—This is an area of extremely 
Complicated structure, Various beds of Early to Late Triassic Age 
are identified from their fossils but their stratigraphical relations 
are much in doubt. On the island of Shikoku are many areas of 
Clastic rocks that have yielded Middle and Upper Triassic pelecy- 
pods and a few ammonites. 

Africa.—The Triassic in south Africa comprises the major 
Part of the Karroo system, a thick sedimentary complex of conti- 
Rental origin spanning Upper Carboniferous to Lower Jurassic 
tes (see also Arrica: Geology). The Triassic rocks are divided 
into a Beaufort series overlain by the Stormberg series. The se- 
quence is as follows: 


rakensberg volcanics Lower Jurassic 
Stormberg series 4 Cave Sandstone 


Red beds 
Molteno beds mR 
B i Upper 
eaufort series 4 Middle 
Lower 
Upper Permian 


ai Fas Beaufort series consists of highly coloured shales, mudstones 
ot ppectcalated sandstone beds. The series is especially known 
ae Tich and varied fauna of fossil reptiles it has yielded. 
also f Tom the reptiles, plant fossils of the Glossopteris flora are 
Sine common. The Molteno beds are dull coloured sand- 
are hi it d shales with some workable coal seams; the Red beds 
derlyin Y coloured sandstones and shales conformable to the un- 
grained Molteno beds; the Cave Sandstone is a light coloured, fine 
Volcani Massive rock primarily of aeolian origin; the Drakensberg 
hic es are a thick succession of lavas, in places 4,000 ft. thick, 
reste thought by some authorities to be of Late Triassic 
Tegions an) Age. All of the formations are thickest in the Cape 
of South Africa and thin northward toward Rhodesia. 
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The lithologic character of the sedimentary succession of the 
Karroo formations and their fauna and flora haye many similarities 
to rock successions of the same age in South America (Argentina 
and Brazil) and peninsular India. This similarity has led to the 
thesis that all of these continental areas were once connected, 
forming the vast continent of Gondwanaland (q.v.). This is a 
very controversial hypothesis. Few people in the northern hemi- 
sphere accept the ideas of continental connections of these southern 
lands during the geologic past. Most geologists in the southern 
hemisphere are strong supporters of the idea. 

South America.—By the end of the Paleozoic, geosynclinal 
conditions persisted only in the region of the present Andes cordil- 
lera. The remainder of the continent was emergent and the site of 
continental deposition in scattered regions. Marine and conti- 
nental Triassic formations crop out in the Andean mountain chain 
in isolated areas from Colombia southward to the southern part 
of Chile. These formations are everywhere unconformable upon 
older rocks ranging in age from Precambrian to Permian. The 
Triassic rocks in Colombia consist of a thick series of marine and 
continental formations. The marine part of this sequence (Pay- 
ande formation) contains pelecypods and ammonoids of Norian 
age. This formation is transitional upward with a volcanic series 
of flows, tuffs and breccias of uppermost Triassic Age. 

Limestones with Norian fossils crop out in northern and central 
Peru where they are respectively named the Utcubamba- and 
Pucara formations. The key guide fossil in these areas as well as 
in Colombia is Entomonotis ochotica, a Norian pelecypod of 
circum-Pacific distribution. 

Various isolated localities of marine and continental Triassic 
strata are known from Chile. Fossils are generally very scarce 
but in the marine strata a few supposed Karnian pelecypods and 
ammonites have been found. The continental strata have yielded 
Rhaetian plants. 

An area of more than 800,000 sq.km. in southern Brazil, north- 
ern Argentina, Uruguay and Paraguay was the site of tremendous 
deposition, mainly continental, in Late Paleozoic and Early Meso- 
zoic times. The Triassic is represented by the Santa Maria forma- 
tion of red sandstone and shale containing an Upper Triassic or 
latest Middle Triassic vertebrate fauna; this is overlain discon- 
formably by a thick aeolian sandstone, the Botucatu sandstone. 

North America.—Geosynclinal and shelf seas were confined to 
the western part of the continent covering western Mexico, the 
Rocky mountain and Pacific coast states, western Canada and 
Alaska. The Arctic islands of Canada and northern and eastern 
Greenland were also periodically inundated by Triassic seas. Con- 
tinental deposits of this age are known in the eastern United States 
from Florida (subsurface data) to Nova Scotia and in the western 
United States in Wyoming, Utah, Colorado, New Mexico and 
Texas. 

In the geosynclinal area of western North America a highly com- 
plex and varied sequence of Triassic facies, many richly fossilifer- 
ous, are present. The western portion of this vast geosynclinal 
tract is characterized by presence of thick volcanic accumulations 
along with a varied suite of sedimentary rocks. The eastern half 
of this geosynclinal region has no volcanic materials and the sedi- 
mentary facies consist of shallow-water limestones, sandstones 
and shales that grade eastward into nonmarine red bed formations, 
This general pattern of facies had persisted since the Early Paleo- 
zoic. At the end of the Lower Triassic the seas retreated from 
the eastern geosynclinal region in the United States, and through 
Middle and Upper Triassic time the seas were confined to a region 
west of a north-south line through central Nevada. The area east 
of this line, which formerly had been covered by geosynclinal seas, 
became the site of active continental deposition during the Upper 
Triassic and following Jurassic. To illustrate the lithologic char- 
acter of the strata in the western, volcanic part of the geosyncline 
the region of southwestern Nevada is classic. The Lower Trias- 
sic (Candelaria formation) is represented by 3,000 ft. of marine 
shales and limestones with tuffaceous sandstones unconformably 
overlying Permian and older rocks. The Middle Triassic is repre- 
sented by first a marine limestone and shale formation (Grants- 
ville) and a volcanic sequence with some lenses of shale and 
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limestone (Excelsior formation). This volcanic formation may be 
in part equivalent to the Grantsville formation. Unconformably 
above, the Upper Triassic consists of a varied sequence of marine 
shales and limestones nearly two miles thick which grade without 
change into the overlying Lower Jurassic. 

From California north through southern Alaska no Lower or 
Middle Triassic is present, only Upper Triassic strata consisting of 
sedimentary and volcanic rocks. From northern Alaska eastward 
through the Arctic islands of Canada to Pearyland are many areas 
of Triassic rocks, poorly known except that in one place or another 
a nearly complete sequence of marine faunas occur. 

East Greenland has various areas with marine Lower Triassic 
rocks of a near shore facies that have yielded an abundant ammo- 
nite fauna nearly identical with those from the classic Himalayan 
sections. 

Continental Triassic deposits are exposed along the Atlantic 
coast and in the Rocky mountain—Colorado plateau region, The 
exposures in eastern North America are confined to a series of 
isolated troughs from Nova Scotia south to North Carolina, This 
is the area of the former Appalachian geosyncline which underwent 
its final orogenesis in the Late Paleozoic. After the orogenic phase 
a series of downwarped and faulted troughs developed within this 
new mountain system. Sediments from the adjoining highlands 
poured into the troughs, forming thick deposits of sandstones, 
shales and conglomerates representing fan, stream and lake de- 
posits. Associated with the sedimentary deposits are igneous rocks 
in the form of flows, sills and dikes. These Triassic deposits are 
known as the Newark group and are all Upper Triassic in age. 
No marine fossils are known from the Newark group but land 
plants, fresh-water fish and dinosaur tracks are fairly abundant. 

A sequence of terrestrial or marginal clastic rocks tentatively 
classified as Triassic has been penetrated in 12 scattered oil-test 
wells in southeast Alabama, southwest Georgia and north-central 
Florida, Lithologically, the subsurface sedimentary rocks are 
closely similar to rocks of the Triassic Newark group, that crop 
out at various localities along the Atlantic seaboard from Massa- 
chusetts to North Carolina; also, like the Newark group, intrusions 
and flows of diabase and basalt cut the Triassic (?) strata in sev- 
eral wells. 

In the Colorado plateau area Lower Triassic deposits are termed 
the Moenkopi formation; to the west and north these grade into 
marine formations. The Moenkopi consists of dark-red sandstone, 
siltstone, interbedded gypsum and some marine limestones in its 
more western exposures. The vertebrate fauna contained in these 
beds resembles that of the Early Triassic of Spitzbergen and the 
Bunter of Germany. Unconformably overlying the Moenkopi and 
overlapping it extensively to the east is the Chinle formation, 
with a basal sandstone or conglomerate often separately recognized 
as the Shinarump. In eastern New Mexico and western Texas 
equivalents of the Chinle are termed the Dockum group. From 
the Wind River mountains of Wyoming east into South Dakota 
extensive Triassic red beds are designated as the Chugwater and 
Spearfish formations. All of these formations are Upper Triassic 
in age and contain only fair fossil faunas of reptiles, amphibians 
and fish. Nonmarine formations of Rhaetian age (Wingate sand- 
stone, Moenave formation, and possibly the Kayenta formation) 
are widespread in southwestern United States. 

Arctic Region.—The continental areas marginal to the Arctic 
ocean have extensive development of Triassic formations. Besides 
those on the northern margin of North America that have already 
been mentioned, marine formations of the Triassic Age are known 
from Spitzbergen, Bear Island, New Siberian islands, and the coast 
of Siberia off the Laptev and East Siberian seas. 

The best known of these regions is Spitzbergen where a thick 
fossiliferous sequence is fairly well known. The lowest Triassic 
formations consist of sandstones, calcareous sandstones and marly 

limestones, poor in fossils, resting unconformably on the under- 
lying Permian. The higher strata of the Lower Triassic and the 
Middle Triassic are represented by black and gray sandy marls and 
shales rich in the fossil remains of reptiles, fish, ammonites and 
Toward the close of the Middle Triassic there was 


pelecypods. / s y 
ssion of the seas and a mixed succession of marine 


a general regre: 
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and nonmarine formations was formed. The nonmarine forma- 
tions frequently contain coal beds. With the advent of the Upper 
Triassic another general inundation took place and an alterna 
sequence of fossiliferous marine calcareous and arenaceous beds 
accumulated. During the Rhaetian the seas again retreated from 
Spitzbergen. 

See also geology sections of articles on continents and countries, 
as Asta; UNITED STATES (or America), etc.; and references under. 
“Triassic System” in the Index. : 

BrsrrocrarHy.—W. J. Arkell et al., Treatise on Invertebrat 
Paleontology, pt. L (1957); C. Diener, “Die Marinen Reiche di 
Trias-Periode,” Denkschr. Akad. Wiss. Wien, Bd. 92, pp. 405-549 
(1916); F. H. McLearn, “Correlation of the Triassic Formations of 
Canada,” Bull. Geol. Soc. Amer., 64:1205-1288 (1953); J. B. Reeside, 
Jr. et al, “Correlation of the Triassic Formations of North America 
Exclusive of Canada,” Bull. Geol. Soc. Amer., 68:1451-1514 (1957), 

(B. Ku) © 

TRIBALLI, a Thracian people whose earliest known home 
was the “Triballian plain” (probably the plain of Kosovo) near 
the junction of the Angrus and Brongus rivers (the western and 
southern Morava in Yugoslavia). In 424 B.c. they were attacked | 
by Sitalces, king of the Odrysae, who was defeated and killed in 
the engagement. Later they were overcome by the Autariatae, an 
Illyrian tribe; the date of this event is uncertain, In 376 Boa 
large band of Triballi crossed the Haemus (Balkan) Range, and 
were preparing to besiege Abdera on the Aegean coast when Cha 
brias appeared off the coast with the Athenian fleet and compelled 
them to withdraw. In 339 B.c., when Philip II of Macedonia was” 
returning from his expedition against the Scythians, the Triballi 
refused to allow him to pass the Haemus unless they received à 
share of the booty. Hostilities took place, and Philip was wounded 
as with difficulty he forced a passage through. After Philip's death, 
Alexander the Great in 335 crossed the Haemus and defeated the 
Triballi. Their king Syrmus took refuge in Peuce, an island in 
the Danube, whither Alexander was unable to follow him, bi 
‘Alexander's defeat of the Getae (g.v.) induced the Triballi tos 
for peace. In spite of misfortunes at the hands of the invading: 
Gauls, they continued to cause trouble to the Roman governors: 
Macedonia. Under Tiberius there was a praefectus Moesiae el 
Treballiae, and the emperor Maximinus (A.D. 235-238) had been 
commander of a squadron of Triballi in Roman service. 

TRIBE. W. H. R. Rivers defined a tribe as “a social group 
of a simple kind, the members of which speak a common dialect, 
have a single government, and act together for such common pure 
poses as warfare.” Other typical characteristics include a common 
name, a contiguous territory, a relatively uniform culture or way 
of life, and a tradition of common descent. Tribes are usualy 
composed of a number of local communities (e.g., bands, villages, 
or neighbourhoods) and are often aggregated in clusters O 
higher order called nations. The term is seldom applied to so 
ties that have achieved a strictly territorial organization in 
states but is usually confined to groups whose unity is based ] 
marily upon a sense of extended kinship ties. It is no longer us 
for kin groups in the strict sense, such as clans. 

All the elements in the above definition are subject to excep 
tions. Thus the Amba of Uganda are considered one tribe tho J 
they speak two mutually unintelligible languages; the Zuñi “tri 
comprises only a single community; the Kiowa Apache consti 
one band of the larger Kiowa tribe; the Dorobo tribe of Kenya 
scattered among the Nandi and Masai for whom they hunt 
perform ritual services. The criterion of political integrati! 
particular, is inapplicable to many primitive peoples (¢.-, of 
tralia, Melanesia, Amazonia, and western North America) am 
whom each community may be politically autonomous. 

pologists, nevertheless, are accustomed to divide such peoples 
“tribes” on the basis of linguistic and cultural resemblani 
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there has been a discernible recent trend toward employing 
term tribe for any group that can be isolated as the carrier 


TRIBONIAN—TRIBUNE 


distinctive culture, at least in the absence of territorial states. 
Where the latter have developed, the term nation is preferred to 
designate the comparable but larger culture-bearing groups. 

See also references under “Tribe” in the Index. 

Brerocrapuy.—A. L. Kroeber (ed.), Anthropology Today, ed. by 
S. Tax (1962); W. H. R. Rivers, Social Organization (1924); G. P. 
Murdock et al, Outline of Cultural Materials (1950); R. H. Lowie, 
Primitive Society (1947); R. C. Owen, “The Patrilocal Band... ,” 
Am. Anthrop., vol. 67 (June 1965). (G. P. Mx.) 

TRIBONIAN (Triwontanus) (d. c. A.D. 545), Justinian’s 
legal adviser and minister, chiefly responsible for the codification 
of the law, was probably born in Pamphylia in the late 5th cen- 
tury. He practised as an advocate at Constantinople, where he 
attracted the attention of Justinian and thereafter enjoyed im- 
perial favour. He was appointed magister officiorum (a.D. 528) 
and quaestor sacri palatii (A.D. 530), a minister not unlike the 
late medieval English chancellor. From this office Justinian re- 
moved him in A.D. 532, yielding to the mob in the Nika riot, but 
Tribonian was restored in A.D. 534 and apparently remained 
quaestor until his death, about A.D. 545. Tribonian’s personal 
character was attacked by the contemporary author Procopius, 
who accused him of venality and religious unorthodoxy, but the 
charges are not necessarily reliable and may be, in part, miscon- 
ceived. Tribonian was a versatile man and his interest in philos- 
ophy, astronomy and the calendar may be the source of the charge 
of atheism. 

His great interest, however, was the law, and it is as the princi- 
pal agent of the codification which distinguished Justinian’s reign 
that Tribonian is renowned. It may be, indeed, that he was in 
large measure its instigator. He appears first as a member of the 
commission which produced the first Codex of imperial legislation 
in A.D. 529, In A.D. 530 he was president of the commission com- 
piling the Digest, excerpting extracts from the works of the great 
jurists of earlier times, and Justinian himself acknowledged the 
benefit derived by the commission from Tribonian’s own private 
library of older legal works. It was again to Tribonian (with two 
others) that the emperor entrusted the preparation of an ele- 
mentary handbook, the /nstitutes, published before the Digest at 
the end of a.D. 533, Finally, Tribonian was president of the com- 
mission which, in A.D. 534, produced a completely revised Codex. 
In the codification, the various commissions were empowered to 
amend and alter the texts they used where they felt such course 
necessary. It is a measure of Tribonian’s pre-eminence that 
Scholars designate such alterations emblemata Triboniani. After 
the second Codex, Tribonian remained Justinian’s legal adviser 
and was doubtless responsible for the earlier Novellae, enactments 
subsequent to the codification. It is noticeable that Justinian 
legislated less after Tribonian’s death. See also JUSTINIAN I. 

(J. A. C. T.) 

TRIBUNE (Latin tribunus, connected with tribus, “tribe”), 
4 e given to different kinds of officers and magistrates in an- 
jent Rome, 

Military Tribunes.—Tribuni militum and tribuni celerum 
Were originally the commanders of the infantry and the cavalry, 
respectively, supplied to the Roman Army during the time of the 
kings by the three early tribes (Titii, Ramnes, and Luceres). The 
Six tribunes who commanded the infantry in each legion and the 
Sex suffragia among the equites (q.v.) in the comitia centuriata 
may be derived from the doubling of these tribes in the regal pe- 
a The tribuni celerum are not found in the republic, but the 
A ag militum continued, appointed by the consuls, six to a legion 
ae umber of legions increased. | The title and perhaps many 

Unctions of the tribuni militum consulari potestate were 
ee drawn from them. Shortly after the abolition of these 
the a law Provided for the election of six tribuni militum in 
S aa atia tributa (362); the number was raised to 16 in 311 and 
ie 4 in 207, sufficient for the four consular legions. These were 
b TA tribuni militum a populo, while those who were appointed 
oh © Various commanders were termed rufuli. Although the 
P © was often held more than once, and sometimes assumed even 
career Nt consuls, it was regularly held at the beginning of a 
tribunat ost tribunes were equestrian staff officers. The elective 

ate continued under Augustus but disappeared thereafter. 
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During the principate the post was a preliminary part of a sena- 
torial or an equestrian career and subject to the emperor’s nomi- 
nation. Tribunes commanded units of the bodyguard, of the larger 
cohorts of the auxiliaries, and of the praetorian guard. The title 
was extended to officers in other units and was borne by officers 
in various units of the later Roman Army, as reorganized in the 
4th century A.D. by Constantine the Great. 

Consular Tribunes.—In 445 B.c, the Senate received power to 
decide from year to year whether consuls or “military tribunes 
with consular power” (tribuni militum consulari potestate) should 
be elected. Unlike ordinary military tribunes, whom they may 
have resembled, these were elected in the comitia centuriata. As 
they could be plebeians and yet held the imperium of consuls, 
they opened the way for plebeians to hold high military command 
and take the auspicia (see also ConsuL). Yet no plebeian was 
elected for many years, no college of any year was without a 
patrician, and their number varied from three at first to (prob- 
ably) eight in the later years of the office. So an estimate of 
military needs rather than plebeian pressure may have determined 
their institution. The large colleges with a considerable number 
of plebeians of the period between 400 and 376 were followed by 
years of severe plebeian agitation for a share in the consulate. In 
367 with the opening of the consulate to plebeians the office was 
abolished. 

Tribunes of the Plebs.—Tribuni plebis, representatives of the 
plebs, were instituted early in the struggle between patricians and 
plebeians and developed into one of the most powerful magistracies 
in Rome. According to Roman tradition, the secession of plebeian 
legionaries (494) in protest against the harsh execution of the 
law of debt was settled by an agreement to allow the plebs to elect 
annually officers of their own, two tribunes and two aediles, whose 
persons should be inviolate. Behind the confused tradition must 
rest some such binding compact secured by oaths and a lex sacrata. 
Date, number of tribunes, mode of election, and extent of original 
powers remain uncertain, but the title suggests a connection with 
the registration in tribes for military purposes. Their power was 
exercised through the veto (intercessio), which, used most com- 
monly in cases involving the administration of justice and the 
military levy, could. invalidate the acts of consuls or lower mag- 
istrates and of their own colleagues. Their number, perhaps orig- 
inally two or four, increased to ten before 450, but the great ad- 
vance was their election by the assembly of the plebs in tribes 
(concilium plebis) in 471, They became the presiding officers of 
this assembly and thus could secure expressions of the will of the 
plebs and agitate to enforce it, while extending the range of their 
power of veto. They did much to secure the appointment (452) 
of the decemviri to draw up a written code of laws. The office 
was suspended under the decemvirate but was fully restored by 
the Valerio-Horatian laws of 449. 

Whatever the meaning of the law of 449 that plebiscites should 
be binding on the people (it was repeated in 339 and 287), the 
period of the chief struggle of plebeians for the patrician magis- 
tracies and political equality (449-287) saw a great development 
in the powers and activities of the tribunes. They began to forbid, 
in anticipation, acts and proposals of magistrates, decrees of the 
Senate and comitial legislation, even elections, and thus could 
stop all business in Senate and assemblies and cause obnoxious 
measures to be dropped. Such a stoppage over a considerable pe- 
riod before 370 occurred during the agitation for the Licinian- 
Sextian rogations, which opened for plebeians the way to the 
consulship. 

After that date, as a plebeian nobility slowly won influence in 
the Senate, a change came over the tribunate, whose holders had 
interests in common with them and were often of the same fami- 
lies. The veto became useful and, among ten tribunes, easily 
available against too popular measures, and when plebiscites be- 
came binding upon the whole citizen body the tribune became a 
convenient agent to introduce the legislation desired in a less cum- 
bersome assembly than the comitia centuriata. Most legislation 
was introduced by tribunes from 300 on to the end of the republic. 
But, however much they became organs of senatorial government in 
the period of the Punic and the eastern wars (264-150 B.c.), they 
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kept the tradition of being champions of the people and the right 
to initiate measures independently in their sovereign assembly. 
Measures for colonization, distribution of land, and relief from 
debt were considered properly tribunicial in character. 

Only plebeians were eligible for the office. Patricians like 
Sulpicius Rufus (88) or P. Clodius (58) had to be transferred to 
the plebs before being candidates. The other ordinary qualifica- 
tions applied: full citizenship, no public and official disgrace, com- 
pletion of military duties. They were elected in the assembly of 
the plebs by tribes under the presidency of a tribune selected by 
lot, who was bound under the sacred law to secure the election 
of ten. Thus even in revolutionary times there was no intermission 
in the election of tribunes. As magistrates of the plebs they 
lacked insignia, but they had attendants and official benches 
(subsellia). Their right to take action with the assembly of the 
plebs was absolute. The right of veto gave them entrance to Sen- 
ate meetings; the right to summon the Senate and consult it came 
later but was used mainly in the absence of the chief magistrates 
from the city. 

The tribunes could punish infringement of their inviolability by 
various punishments up to throwing the offender, even if he was a 
magistrate in office, off the Tarpeian Rock. But the extension 
of their power depended on the veto, which was valid against all 
magistrates and colleagues except the dictator but was suspended 
in the late republic by the senatorial decree of martial law 
(Senatus consultum ultimum), and in a few cases, such as the as- 
signment of consular provinces under the law of Gaius Gracchus, 
was limited by law. Their judicial function arose from their duty 
of giving aid to individuals against the acts of magistrates, a duty 
which compelled them while in office not to be absent more than 
a day from the city and to keep their doors open day and night. 
They often held judicial inquiries when their help was sought, but 
they could also undertake prosecutions of offenders against the 
state. In such cases decisions on the person of a citizen went 
to the comitia centuriata with the tribune as prosecutor, while 
decisions on fines were made by the tribal assembly. 

In order to accomplish their reforms the Gracchi revived the 
independent initiative and popular leadership of the tribunate, 
Tiberius even breaking the veto of a colleague by securing a vote 
of recall. Other tribunes after them strained the powers of the 
tribunate for selfish demagogic purposes, as indeed the other ele- 
ments in the government were also misused. Sulla tried to solve 
the problem thus raised by removing the legislative powers of the 
tribunate and ending the political career of a tribune (he was re- 
ligiously barred from depriving the people of their champions), 
but Pompey in 70 restored the previous situation. Under Augustus 
and the principate after him the tribunate remained to mark a 
stage in a senatorial career, but with the decline of the assemblies 
their legislative functions ceased and the veto became powerless 
under the emperors. Tribunes were still addressed in rescripts as 
late as A.D. 423. 

The “tribunicial power,” given without holding the tribunate 
itself, became a major element in the authority of the emperor. 
In virtue of it he secured personal inviolability, could veto mea- 
sures freely, could summon the organs of government and propose 
decrees and legislation. He numbered his years of power by it, 
thus exploiting to the full the old democratic tradition of the 
champions of the plebs. 

Treasury Tribunes.—Tribuni aerarii, were probably originally 
the officials who collected the tributum and distributed the soldiers’ 
pay in the tribes. Although the former function ceased in 168 
and the other was transferred to the quaestors, they remained as 
an order (documented in 100 B.c.) with a census rating below but 

next to that of the equites. Under the Lex Aurelia of 70 they 
composed one-third of the jury panels and served until a law of 
Julius Caesar divided the panels between senators and equites. 

The title “tribune” was once again illuminated by a passing 

glory when assumed in 1347 by Cola di Rienzo (qg.v.). The move- 
ment which he headed was in many respects like the early move- 
ments of the plebeians against the patricians, and his scheme for 
uniting Italy in one free republic was strangely parallel with the 


greatest dream of the Gracchi. 
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BrstiocrapHy.—General: J. Lengle, in Pauly-Wissowa, Reg}. 
Encyclopadie der klassischen Altertumswissenschaft, 2nd series, yj 
2433-92 (1937); T. Mommsen, Römisches Staatsrecht, 3rd ed., vol, i, 
pp. 181 ff. (consular tribunes), 272 ff. (tribunes of the plebs), 574 f 


(military tribunes), iii, 189 f. (aerarii) (1887); T. R. S. Broughton, 
The Magistrates of the Roman Republic, 2 vol. (1951-52), for names: 
on the consular tribunes, F. E. Adcock, “Consular Tribunes and their 
Successors,” Journ. of Rom. Stud., xlvii, pp. 9 ff. (1957); on the 
tribunes of the plebs, G. Niccolini, Z} tribunato della plebe (1932) 
I fasti dei tribuni della plebe (1934); L. R. Taylor, Party Politics 
in the Age of Caesar (1949). (T. R. S. B.) 

TRICHINOSIS (TricHinmasrs), a disease in man and other 
animals caused by the parasitic roundworm, Trichinella spiralis, 
The parasite was named by Sir Richard Owen on the basis of en. 
cysted trichinae discovered in human muscle by Sir James Paget 
in 1835. The larvae were first found in the muscle tissue of swine 
by Joseph Leidy in 1846. The complete life cycle was elucidated 
in 1859 by Rudolf Leuckart and Rudolf Virchow, who, working 
independently, found the adult worms in the intestinal tract. The 
clinical character of the acute disease caused by the invasion of 
the parasite was demonstrated by Freidrich von Zenker in 1860, 
Following Zenker’s discovery, severe outbreaks of the disease 
were recognized in Prussia and other parts of Germany. 

(W. H. Wr) 

Trichinosis is acquired by eating uncooked or inadequately 
cooked flesh containing infective encysted larvae, which, after 
release from their cysts, migrate from the stomach to the small 
intestine, in the wall of which they embed themselves. There the 
male and female worms rapidly develop to maturity, reaching 
lengths of about yy and } in., respectively. After mating, birth 
of minute (0.1 mm.) living young may take place for six weeks 
or longer, These larvae enter the lymph spaces in the intestinal 
wall and are carried to the heart, from which they reach the gen- 
eral circulation. They penetrate into many tissues, but further 
growth occurs only in voluntary muscle fibres. Within about 30 
days the larvae reach a length of 1 mm. (qh, in.) and are spirally 
coiled. They are gradually enclosed in cysts, and may remain alive 
for many years, or may die and be absorbed, or become calcified, 
Trichinae become infective after approximately 21 days’ develop- 
ment in muscle; when they are ingested alive by another animal, 
the cycle described above is repeated. F 

Symptoms.—The clinical manifestations of trichinosis are m 
general related to the number of worms developing in a particular 
infection, the most severe illness usually being associated with 
large numbers of organisms. Persons contracting light infections 
may show no evidence of ill-health. Diagnosis of sporadic cases 
is difficult because the symptoms simulate closely those of many 
other conditions. Nausea, vomiting, diarrhea, and abdominal pain 
may appear within 24 to 48 hours, related to development of worms 
in the intestine. Such symptoms may be absent, but those arising 
from the migration of larvae through the body may be detected bè 
tween one and three weeks after infection. They include weakness, 
fatigue, headache, and fever accompanied by chills and sweals} 
some patients have sore throat or laryngitis with cough. Swelling 
around the eyes and face is a common symptom. A rash may be 
present on the trunk and upper extremities. 

When the larvae begin to reach the muscles, pronounced muscle 
pain and stiffness of the joints are experienced. Symptoms a 
heart disease may be present, and pneumonia is not an unusu 
complication. The larvae may invade the spinal cord and bral! 
and give rise to symptoms simulating meningitis, encephalitis, g 
poliomyelitis. The acute phase of the disease lasts from two t0 
three days in mild cases and up to three to four weeks in mor 
severely infected persons. If complications ensue, the course ma} 
be prolonged. z 

After recovery, the muscle pain gradually disappears, and i 
most cases there are no residual symptoms. The mortality mi 
of clinically recognized cases is fairly low; in the United State 
for example, it is said to be approximately 5%. b 

Diagnosis and Treatment—Diagnosis may be aided v 
laboratory findings. Blood examinations generally reveal an 
creased white cell count, and increase in eosinophils is usualy 
but not invariably present. A biopsy of muscle tissue may the 
close the larvae. Skin and blood tests are of value but, like 
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biopsy, are generally not positive until after the larvae have 
reached the muscles. 

Treatment has relied primarily on the use of adrenocortico- 
trophic hormone (ACTH) and cortisone to alleviate symptoms 
during the acute stage. Thiabendazole has shown promise in the 
destruction of the parasite. 

Incidence and Prevention.—Although Trichinella is wide- 
spread in many hosts, such as rats, dogs and cats, man, because 
of his food habits, acquires trichinosis primarily from the con- 
sumption of pork. Occasional epidemics have occurred from the 
ingestion of bear, smoked dog, and walrus meat. 

It is estimated that approximately 28,000,000 persons through- 
out the world are infected with Trichinella, and that 21,000,000 
of them live in the United States. Probably 350,000 new infec- 
tions develop in the U.S. each year. The majority of these persons 
have only light infections and seemingly never suffer ill-health 
as a result. Only an average of fewer than 100 cases exhibiting 
clinical symptoms are actually recognized and reported each year. 
Outbreaks have occurred in most European countries, but incidence 
of the parasite in England, elsewhere in Europe, Canada, and Aus- 
tralia proved only a small fraction of that in the U.S. 

Prevention lies in reducing or eliminating the infection in hogs 
and in the thorough cooking of pork. As a general rule, all pork 
should be cooked until the pink colour has completely disappeared 
(137° F throughout). In the United States, almost all the garbage 
fed to hogs is cooked, thus destroying larvae in pork scraps. As a 
result, infection in garbage-fed hogs has been reduced to less than 
1%; in grain-fed hogs the infection rate is much lower, In Euro- 
pean countries for which data are available, only a fraction of 1% 
of swine carry the parasites; many of these countries require the 
microscopic examination of pork. Infection in hogs is equally low 
in England, which requires the cooking of garbage fed to swine. 
In the United States, federal meat-inspection regulations require 
processing for the destruction of trichinae of all pork products cus- 
tomarily eaten without cooking (frankfurters, salami, mettwurst, 
cervelat, etc.); these products are sources of infection unless 
processed to kill the parasite. Protection extends only to such 
products; there is no federal inspection or treatment of fresh pork 
for trichinosis. (PP. W.) 

TRICHOPTERA, an order of usually somberly coloured in- 
sects commonly known as caddis flies, though they are not true 
flies (Diptera). See Cappis FLY. 

TRICHUR, a town and district of Kerala, India. The town, 
formerly in Cochin state and now headquarters of the district, 
lies 12 mi, (19 km.) inland at the head of an extensive system of 
backwaters or lagoons within the Malabar coast (q.v.), 37 mi. 
(60 km.) N of Ernakulam. Pop. (1961) 73,038. It is considered 
to be the oldest town on the west coast, its origin being ascribed 
to the legendary Parashurama; its name signifies “a small sacred 
place.” The town is built around a hillock surmounted by the tem- 
ple of Vatakkuntha (“the god of the north”). Its site off the 
Western spurs of the Anaimalai Hills is important, as the north- 
South traffic in Kerala must pass there. 

The Southern Railway to the interior and Madras through the 
PD at Palghat and the good road connections much assisted 
ena development; Trichur is both a commercial and a cul- 
ural centre. There is some cotton spinning and weaving and the 
own contains a museum, a zoological garden, and five colleges 
albliated to Kerala University. 
jbeoron Disrricr was constituted from the components of the 
ra na Princely state of Cochin (g.v.). Area 1,149 sq.mi. (2,976 
ants, Pop. (1961) 1,639,862. Itis essentially a lowland coastal 
a poten along the coast by numerous lagoons, and ridged on the 

y laterite hills and knolls, The chief crops are rice and coco- 

ane The district is much industrialized, with factories making 
ore, H uminum, fertilizers and caustic soda at Alwaye. Cranga- 
» e ancient capital of the Chera kings, lies in the southwest. 

TRI (V. V. B.; P. B. D.; M. S: H.) 
ie CLINIUS, DEMETRIUS (14th century A».), the 
ener, Ae Byzantine scholar of the Palaeologan era, devoted his 
het `i to editing the Greek poets, mainly the tragedians, with 

al and exegetical scholia. These incorporated, besides his 
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own, notes by Thomas Magister and Manuel Moschopoulos, as 
well as scholia taken from older traditions. Triclinius was the first 
Byzantine scholar to examine closely the metrical structure of 
the lyrics of Attic plays; but striving to apply the rules of 
Hephaestion and misled by his own unsatisfactory views of Greek 
prosody he often tampered with the text. Most of Triclinius’ 
textual changes have now been discarded, but this does not de- 
tract from the importance of his scholarly achievement in its 
own time. 

His text of Aeschylus (Codex Farnesianus I.E. 5) survives, 
probably in his own handwriting, as does his transcript of Hesiod 
(Codex Marcianus Graecus 464); his text of Sophocles (repre- 
sented in the so-called libri Tricliniani) printed by A. Turnebe 
(1553) became the vulgate of this author until it was superseded 
by R. F. P. Brunck’s edition (1786), Triclinius also wrote scholia 
to Euripides, Pindar, Aristophanes and Theocritus. 

See K. Krumbacher, Geschichte der Byszantinischen Litteratur, 2nd 
ed. (1897); A. Turyn, Studies in the Manuscript Tradition of the 
Tragedies of Sophocles (1952). (S. J. Pa.) 

TRIDYMITE, a rare mineral consisting of silicon oxide or 
silica, SiO., but differing from quartz in crystalline form. The 
crystals are small, thin hexagonal plates or scales, which are usu- 
ally twinned together in groups of three; hence the name, from 
Greek, meaning “triplet.” The apparent hexagonal plates are 
themselves pseudosymmetric twins of optically biaxial material, 
but at a temperature of 117° C these optical anomalies disappear 
and the plates are then truly hexagonal (6-tridymite). The spe- 
cific gravity is 2.28 (that of quartz being 2.65). Unlike quartz, 
tridymite is soluble in a boiling solution of sodium carbonate; it 
occurs in the cavities of acid volcanic rocks (rhyolite, trachyte, and 
andesite), but in most instances the crystals are replaced by a 
fine granular aggregate of quartz. Tridymite also is found in 
meteorites, At 870° C quartz passes over into 6-tridymite with a 
considerable increase in volume; and this change has an important 
bearing on siliceous refractory materials used for furnace linings 
and silica bricks. At a still higher temperature (1,470° C) tridy- 
mite itself passes over into another modification of silica known 
as cristobalite. 

See SILICA; METEORITES, 

TRIER (French Trèves; Latin AUGUSTA TREVERORUM), a 
town of West Germany and the centre of provincial government 
for the Land (state) of Rhineland-Palatinate (Rheinland-Pfalz), 
Federal Republic of Germany. It lies on the right bank of the 
Moselle (Mosel) River, 425 ft. (130 m.) above sea level, and is 
surrounded by the foothills of Eifel, Hunsriick, and the Moselle 
Hills. The Grand Duchy of Luxembourg lies 6} mi. (10 km.) W 
of Trier. Pop. (1961) 87,141. 

History.—In the last centuries B.c. the valley of the Moselle 
River and the wood-covered mountain ranges on either side of its 
lower course were inhabited by the Treveri, a Celto-Germanic 
tribe which had a great shrine in the Altbach Valley, right in the 
centre of modern Trier. During his Gallic wars (58-51 3.c.), 
Julius Caesar subjugated the Treveri, near whose shrine the Ro- 
mans founded a town. When Augustus was in Gaul (between 16 
and 13 B.C.) this town received the name Augusta Treverorum. At 
an important junction of the Roman routes from the Gallic hinter- 
land to the imperial line of defense on the Rhine, the town rose 
rapidly; under the emperor Claudius I it received the status of a 
colonia (colony), and some decades later it became the capital 
of the Belgic province. In the middle of the 3rd century A.D. when 
Postumus (260-268) set himself up as emperor in Gaul, Trier was 
for a few years his capital. It was sacked during the invasion of 
Gaul by the Franks and Alamanni (275-276). Trier’s most bril- 
liant period began when Diocletian (g.v.) divided the administra- 
tion of the Roman Empire among four emperors, Trier, then 
called Treveris, became the seat of the emperor responsible for 
Gaul and Britain: it was thus at one time or another the residence 
of the emperors Constantius, Constantine the Great, Crispus 
Caesar, Constantine II, Constans, Valentinian I, Gratian, and 
Valentinian II. Meanwhile it was a centre of Christianity north 
of the Alps. 

In the middle of the 5th century Trier fell to the Franks. The 
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bishopric, however, remained a focus of stability throughout the 
troubles of the Germanic invasions and the Merovingian and 
Carolingian periods, Charlemagne, indeed, deprived the bishops 
of certain temporal rights; but by way of compensation he raised 
them to archiepiscopal rank, with jurisdiction over the bishoprics 
of Metz, Toul, and Verdun. Under the Carolingian partitions of 
the empire, Trier was included first in the “Middle kingdom” or 
Lotharingia (Lorraine; $43), but finally in the East Frankish king- 
dom (870), from which the German kingdom grew up. Gradually 
the archbishops once more acquired influence beyond their ecclesi- 
astical functions and came to exercise temporal power as well as 
spiritual authority over the city of Trier and its diocese: whenever 
the prosperous burghers tried to shake off the dominion of the 
church and to transform Trier into a self-governing imperial city 
the archbishops thwarted their designs. Moreover, from the end 
of the 12th century the archbishops were electors (qg.v.) of the 
Holy Roman Empire. The greatest archbishop was Baldwin of 
Luxembourg, who reigned from 1307 till 1354, a brother of the 
emperor Henry VII: he expanded and consolidated the power of 
his electorate. Flourishing under Baldwin’s successors, Trier be- 
gan to decline again in the 17th century as the French began to 
encroach more and more in Germany’s western frontier areas. 
Clement Wenceslaus of Saxony (d. 1812), archbishop-elector of 
Trier from 1768 to 1801, moved his residence from the city in 
1786; and the Napoleonic Wars led to the dissolution of the 
electorate. Trier became first French, then, in 1815, Prussian. 
For the following century Trier grew quickly as the centre of an 
administrative district and of the restored bishopric. World Wars 
I and II, especially the latter, brought further setbacks and de- 
struction, Included in the West German Land of Rhineland- 
Palatinate from 1946, Trier began to revive again as a commercial 
and cultural centre. 
The Town.—The present town extends beyond the bounds of 
the old Roman and medieval town and is still characterized by 
historic buildings, though many streets and squares were rebuilt 
after World War II. The most important Roman building is the 
Porta Nigra, the fortified north gate of the city, built of sandstone 
blocks and dating possibly from the 4th century a.p. In 1035 
Archbishop Poppo converted the gate into two churches, one above 
the other, but all the additions except the apse and the cloister of 
St. Simeon, which were added in the 11th century, have been re- 
moved, The city is centred on the old market square, with a 
market cross dating from 958, and also a beautiful Renaissance 
fountain, the Petrusbrunnen, erected in 1595 near the Gothic 
church of St. Gangolf. Another Roman building forms the nucleus 
of the cathedral; it was built under the emperors Valentinian I 
and Gratian as a quadrilateral hall about the close of the 4th 
century, and restored by Bishop Nicetius about 550. Archbishop 
Poppo and his successors in the 11th and 12th centuries extended 
the cathedral and added an apse at each end. The vaulting of the 
nave and aisles and the cloisters were added in the 13th century. 
The most famous relic is the “Holy Coat of Trier,” believed by the 
devout to be the seamless robe of Jesus Christ and said to have 
been discovered and presented to the city by the empress Helena, 
mother of Constantine the Great. The cloisters connect the cathe- 
dral with the Church of Our Lady (1235-60), a circular building 
intersected by a cross. On the Constantinsplatz stands the brick 
basilica, probably built during the reign of Constantine the Great. 
Converted into a palace for the Frankish kings and their deputies, 
it passed in 1197 to the archbishops, It was later restored (1846- 
56) and turned into a Protestant church. Adjoining the basilica 
are the electoral palace (1757-61) and the palace garden. In the 
south of the city are ruins of 4th-century Roman baths and, near 
the old Roman bridge, substructures of the 2nd-century Roman 
baths. The well-preserved amphitheatre just southeast of the 
modern town was probably built in the reign of Trajan or Hadrian; 
it accommodated about 30,000 spectators. The church of St. Mat- 
thias in the south, a 12th-century building, has an early Christian 
cemetery. Built on a Roman burial ground north of the Porta 
Nigra is the church of St. Paulinus (consecrated 1754), a master- 
piece of the Baroque period, designed by Balthasar Neumann. At 
Igel, 5 mi. from Trier, is a remarkable Roman column, 72 ft. high, 
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dating from the 3rd century, which was the family monument of 
the Secundini. 

The Landesmuseum and the Bischöfliche Museum contain many 
Roman and medieval remains. Post-medieval works of art are 
housed in the municipal museum. The municipal library possesses 
many valuable manuscripts. The Catholic theological faculty, part 
of the university opened in 1473, was refounded in 1950, having 
been suppressed in 1798. There are also a training college and 
schools of engineering, applied art, and viticulture, besides several 
grammar schools. 

Trier is an important junction on the western border of Germany 
where roads and railways run from Cologne and Bonn to Saar. 
briicken and from Coblenz and Mainz to Luxembourg and Metz, 
The Moselle River (g.v.) is a navigable waterway between Metz 
and Coblenz. Trier is the regional trade centre, especially for 
wines, and there are factories for beer, tobacco products, textiles, 
and machinery. Karl Marx was born there in 1818. 

(W. C. Br) 

TRIESTE (Slovene and Serbo-Croatian TrsT), a port of Italy 
situated at the northeastern angle of the Adriatic sea, 70 mi. ENE, 
of Venice. Under Roman control about 177 B.C., made into a 
colonia by Julius Caesar and mentioned in his De bello gallico a 
Tergeste, the city attracted the attention of Octavian (Augustus) 
in 33 B.c. He ordered a harbour to be built there and the city 
to be surrounded by walls. After the breakup of the Roman em- 
pire Trieste shared the general fortunes of Istria, In 948 it re 
ceived from Lothair II, king of Italy, independence under its 
count-bishops. It was captured by the Venetians in 1202 but con- 
stantly agitated for autonomy. In 1382 it placed itself under the 
protection of Leopold III of Habsburg whose overlordship grad- 
ually developed into actual Austrian possession. As part of the 
Austrian dominions Triest, as the Germans called it, was a small 
city built on and around Monte Giusto. The castle (1470-1680), 
which now houses a medieval museum, is believed to occupy the 
site of the Roman capitol. The Romanesque cathedral of s 
Giusto was formed in the 14th century by the union of an eatly 
Christian baptistery with two adjacent 6th-century churches; the 
campanile of the cathedral (1337) incorporates part of a Roman 
temple. When the emperor Charles VI proclaimed it an imperial 
free port in 1719 Trieste had 5,700 inhabitants. In 1891, when it 
was deprived of this privilege, it had 156,000 inhabitants. A new 
town was built on the flat land adjoining the crescent-shaped bay, 
partly on ground that had been reclaimed from the sea. This 
modern town, with its broad streets and handsome squares, ™ 
typical 18th-century baroque and 19th-century neoclassical arch 
tecture, the church of S. Antonio, the Verdi theatre and the Er 
change being the best examples of the latter. About 4 mi. NW. 
of the city centre Archduke Maximilian, the ill-fated emperor? 
Mexico, built for himself in 1854-56, on the very edge of the st 
the neo-Gothic castle of Miramare. 3 

On the eve of World War I Trieste was a prosperous city. I 
was the main port of the Austro-Hungarian empire, and its $e 
borne trade in 1913 amounted to 6,200,000 metric tons of mèt 
chandise loaded and unloaded. It was the headquarters of Ù! 
Austrian Lloyd Steam Navigation company and of a few other 
companies formed mainly by local shipowners who were of Cro 
tian origin but Italians by assimilation. sacle 

The Austrian census of 1910 showed that the city of T 
had a population of 229,510, including 118,959 Italians, 599 
Slovenes and Croats, 12,635 other Austrian subjects (includa 
9,600 Germans) and 38,597 foreigners (including 29,439 Ita e 
subjects). Among the Italians who were Austrian subjects a 
were some Italianized Croats and Italian-speaking Jews- oe 
Jews gave German as their mother tongue. Nevertheless; © 
Italians (Austrian and Italian subjects together) composed va 
two-thirds of the population of the city. That was the Lar 
on which, in the secret treaty of London signed on April 26, l a 
the U.K., France and Russia agreed to give the city to Ital) on 
the peace settlement. Trieste was occupied by Italian troops 
Nov. 4, 1918. ils 

As part of Italy and cut off by a political frontier pon st 
natural hinterland, the port of Trieste lost most of its mat! 
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trade. The volume of merchandise loaded and unloaded fell in 
1930-34 to 2,200,000 metric tons; but Italy also inherited the 
flourishing shipbuilding industries, steel mills, oil refineries and 
an important insurance business. All this was maintained and, 
with government subsidies, even developed, industrialization being 
the only way to keep the population of the city employed. A 
university was founded in 1938. But the population stopped in- 
creasing: in 1913 it was estimated at 247,000; in 1936 it amounted 
to 237,717. 

In Sept. 1943 the Germans occupied Trieste, not hiding their 
jntention of keeping it as one of the southern outlets to the sea 
of the Grossdeutsches Reich. On April 30, 1945, Marshal Tito’s 
Yugoslav troops, having liberated Dalmatia and Istria, entered 
Trieste and claimed its incorporation into Yugoslavia. The peace 
treaty with Italy signed in Paris on Feb. 10, 1947, created instead 
the Free Territory of Trieste which was to be a small independent 
state, demilitarized and neutral, whose integrity and independence 
were to be guaranteed by the Security council of the UN. Tem- 
porarily it was divided into two zones, zone A, with the city 
of Trieste, under British-U.S. military administration and zone B 
under Yugoslav administration. 

The statute of the Free Territory of Trieste was as unworkable 
as that of the Free City of Danzig (q.v.). The deadlock in Trieste 
came about immediately after the ratification of the Italian peace 
treaty. On March 20, 1948, the U.S., U.K. and French govern- 
ments proposed the inclusion of the free territory in Italy, a solu- 
tion refused by both the U.S.S.R. and Yugoslavia. On Oct. 8, 
1953, the U.S. and U.K. suggested the partition of the free terri- 
tory and the handing over of zone A to Italy and zone B to 
Yugoslavia. This was opposed by Yugoslavia, mainly on the 
ground that it had not been consulted beforehand. In Feb. 1954 
the U.S, and U.K. started in London negotiations for a, solution 
with the two powers directly interested. This move was successful 
and an agreement was concluded on Oct. 5, 1954. It provided for 
the partition of the free territory between Italy and Yugoslavia 
with a small addition of about 5 sq.mi. in the latter’s favour. Italy 
agreed to maintain Trieste as a free port and received 91 sq.mi. 
with a population of about 310,000, including 63,000 Slovenes, 
while the Yugoslav part covered an area of 202 sq.mi. with a 
Population of about 73,000, including 30,000 Italians, The Italian 
and Yugoslav governments agreed to a special statute regulating 
the rights of national minorities left on both sides of the demarca- 
tion line of the former free territory. On Oct. 26, 1954, Italian 
troops re-entered the city after an absence of over 11 years. On 
the same day the last units of the U.S. and British occupation 
troops left zone A. 

By 1961 the population of the territory attributed to Italy was 
298,358, including 272,900 for the city of Trieste. 

, The port’s sea-borne trade steadily improved after 1954 and 
in the 1960s exceeded 5,000,000 metric tons of goods annually, 
about one-fifth of the total being in coastal traffic. 

pptBtlocRapny.—G., Caprin, Trieste (1906); A. Tamaro, Storia di 
tandum as Me E G. Roletto, Zl porto di Trieste 030; ae 
Kardon it ta erstanding Between the Governments af the penea 
States ahead reat Britain and Northern Treland, Italy, t A nite 
Trieste (C vee and Yugoslavia Regarding the Free Pee of 

TREO 9288, H.M.S.0., 1954). S (K. Sm.) 
the ORIUM, in architecture, is the space in a church above 
EAN arcade, below the clerestory and extending over the 
ise t ceilings of the side aisles. The usage of the term is 
thee y some it is limited to an arcaded gallery in that level. In 
high ases it is applied to any second-floor gallery opening onto 
jeri B! er nave by means of arcades or colonnades, like the gal- 

es in some pagan Roman basilicas or in Byzantine churches. 
inne became an integral part of interior design during 
light fae period, sometimes as a series of openings to 
gallery eat the roof space and sometimes as an open 
served t ften it was covered with a quarter-circle vault and 

ough oie aly transmit the thrust of the nave vaults, al- 

erin ene below their springing, to the outer walls (St. 
hig Oulouse, begun 1096). With the development of the 

size an Aiea system in France, the triforium diminished in 
importance. Reims (begun 1220) and Amiens (1220- 
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ANGEL CHOIR, LATE 13TH-CENTURY TRIFORIUM, LINCOLN CATHEDRAL, ENG- 
LAND 


47) both have triforia of little relative height but with rich arcad- 
ing. By the end of the 13th century the triforium was usually 
replaced by greatly heightened clerestory windows. 

The more horizontal English Gothic architecture shows an im- 
portant development of the triforium gallery as a decorative ele- 
ment. It is relatively much higher than in similar work in France, 
often almost equaling the pier arcades. The richest, most char- 
acteristic example is in the Angel choir, Lincoln cathedral (com- 
pleted 1282). In the 15th century the tendency toward height of 
pier arcade and clerestory window led to the reduction in im- 
portance and final disappearance of the triforium. See Goruic 
ARCHITECTURE. (E. B. MacD.) 

TRIGONOMETRY is a branch of mathematics that deals 
with specific functions of angles. It developed from a need to 
compute angles and distances in geometry, especially as applied 
to such problems as map making, surveying and artillery range 
finding (see Gropesy: The Ellipsoidal Era of Geodesy; Puoto- 
GRAMMETRY; RANGE FINDERS; SURVEYING: Survey Control). 
Problems requiring the determination of unknown angles and dis- 
tances from known or measured angles and distances in one plane 
are covered in plane trigonometry. Applications to similar prob- 
lems in more than one plane of three-dimensional space are con- 
sidered in spherical trigonometry. 


TRIGONOMETRIC FUNCTIONS 


For the purpose of trigonometry, a somewhat more general 
concept of angle (q.v.) is required than that used in geometry. An 
angle A with vertex at V, whose initial side is VP and whose 
terminal side is VQ, is indicated in fig. 1 by the solid circular arc. 
This angle is said to be generated by the continuous counterclock- 
wise rotation of a line segment about the point V from the posi- 
tion VP to the position VQ. A second angle A’ with the same 
initial and terminal sides, indicated in fig. 1 by the dotted circular 
arc, is generated by the clockwise rotation of the line segment 
about the point V from the position VP to the position VQ. 
Angles are considered positive when generated by counterclock- 
wise rotations, negative when generated by clockwise rotations. 
The positive angle A and the negative angle A’ in fig. 1 are 
generated by less than one complete rotation of the line segment 
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about the point V. All other pos- 
itive and negative angles with 
the same initial and terminal F 
sides are obtained by rotating the \ Gas 
line segment counterclockwise or 
clockwise about the point V one 
or more complete turns before 
coming to rest at VQ. 

Numerical values can be assigned to angles by selecting a unit 
of measure for angles. Besides the complete revolution and the 
right angle, the units commonly used are the degree and the radian. 
The degree is gly of a right angle. There are 60’ (minutes) in a 
degree and 60” (seconds) in a minute. In theoretical work, the 
radian is the most convenient unit. It is the angle at the centre of 
a circle that intercepts an arc equal in length to the radius. From 
these definitions, it follows that 


1revolution = 4 right angles = 360° = 27 radians 


FIG. 1.—GENERAL ANGLE (see 
TEXT FOR FURTHER EXPLANATION) 


Equal angles are angles with the same measure; i.e., they have 
the same sign and the same number of degrees. The angle —A 
has the same number of degrees as A but is of opposite sign. 
Hence its measure is the negative of the measure of A. If the 
angles A and B have the initial sides VP, VQ and the terminal 
sides VQ, VR, respectively, then the angle A + B has the initial 


FIG. 2.—ADDITION OF ANGLES (see TEXT) 


and terminal sides VP, VR, respectively. The angle A +B is 
called the sum of the angles A and B and its relation to A and B 
when A is positive and B is positive or negative is illustrated in 
fig. 2. The sum A + B is the angle whose measure is the algebraic 
sum of the measures of A and B. The difference A — B is the sum 
of A and —B, Thus all angles coterminal with angle A (i.e., with 
the same initial and terminal sides as angle A) are given by 
A+ 360 n, where 360 n is an angle of » complete revolutions. 
The angles 180 — A and 90 — A are the supplement and comple- 
ment of angle A respectively. 

Trigonometric Functions of an Angle.—There are six func- 
tions of an angle commonly used in trigonometry. Their names 
and abbreviations are sine (sin), cosine (cos), tangent (tan), co- 
tangent (ctn), secant (sec), cosecant (csc). To define these func- 
tions for any.angle A, the angle is placed in position (fig. 3) on a 
rectangular co-ordinate system (see ANALYTIC GEOMETRY); i€., 
with the vertex of A at the origin and the initial side of A along 
the positive x axis. Let r (positive) be the distance from V to any 
point Q on the terminal side of A and let (x,y) be the rectangular 
co-ordinates of Q. The six functions of A (see also TRIANGLE) 
are then defined by six ratios as follows: 


sin A = y/r ctn A = x/y 
cos A = x/r sec Á = r/x (1) 
tan A = y/x esc A = r/y 


Since division by zero is not allowed, the tangent and secant are 


FIG. 3.—(LEFT) ANGLE IN STANDARD POSITION. (RIGHT) ROTATION OF 


AXES 
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not defined for angles whose terminal side falls on the y-axis, 
and the cotangent and cosecant are undefined for angles whose 
terminal side falls on the x-axis. 

From these definitions, follow the three reciprocal relations: 


ctn A = 1/tan A secA=1/cosA cscA=1/sinA (2) 
and also the quotient identities : 
tan A = sin A/cos A ctn A = cos A/sin A @) 


When the so-called Pythagorean equality x? + y? = r° is divided 
in turn by 72, x°, y®, the three square relations 


cos? A + sin? A = 1; 1 + tan" A = sec? A; ctn? A + 1 = csc A (4) 


are obtained. 

If the point Q on the terminal side of angle A in standard posi- 
tion has co-ordinates (x,y), this point will have co-ordinates 
(x,—y) when on the terminal side of —A in standard position, 
From this fact and the definitions are obtained the identities: 


sin (—A) = —sin A 
cos ( — A) = cos A 
tan (—A) = —tan A 


ctn t —A)= —ctn Á 
sec (—A sec A 
csc (—A) = —csc A 


(5) 


These relations may also be stated briefly by saying that cosine 
and secant are even functions whereas the other four are odd 
functions. 

It is immediately evident that a trigonometric function has the 
same value for all coterminal angles. Hence when » is an integer, 


sin (A + 360 n) =sin A (6) 


with similar relations for the other five functions. These results 
may be expressed by saying that the trigonometric functions are 
periodic and have a period of 360° or 180°. 

When Q on the terminal side of A has co-ordinates (x,y), it 
has co-ordinates (—x,—y) on the terminal side of A + 180 and 
consequently 


sin {4 + 180) = —sin A 
cos (A + 180) = —cos A 
tan (A + 180) = tan A 


These relations show that tangent and cotangent have the smaller 
period of 180°, As a matter of fact, this is the smallest period 
for these two functions, the other four having 360° for their mini- 
mum period. 

The relations (7) also show that an angle and its supplement 
have the same sine and the same cosecant whereas for each of the 
other four functions the value for the supplement is the negative 
of the value for the angle. 

When Ọ on the terminal side of A in standard position has ¢0- 
ordinates (x,y), it has co-ordinates (—y,x) and (y,—x) on the 
terminal side of A + 90 and A — 90 in standard position respet- 
tively and consequently 


ctn 4 + Ho = ctn Á 
sec (A + 180 —sec A 
esc (A + 180) = —csc A 


(?) 


Bi aaron ae Gate ctn (A + 90) = — tan A 
cos (A + 90) = F sin A sec (A + 90) = F csc A 8) 
tan (A + 90) = — ctn A csc (A + 90) = + sec A 


Thus a function of the complement of A is equal to the corte 
sponding cofunction of A. 
Of fundamental importance for the study of trigonometry art 
the addition formulas: 
cos \4 ee 3 
sin (A + B 


0) 


= cos A cos B ẸF sin A sin B 
= sin A cos B + cos A sin B 


These relations may be derived from the formulas 
x =x’ cos B — y’ sin B wo) 
y =x’ sin B + y’ cos B 
for the rotation of the co-ordinate axes through the angle ; 
about the origin, and these formulas are evident from fig. 3 (righ! 
since 
z = ON = OP + LM = OL cos B + LỌ cos (B + 90) 
= x cos B — y’ sin B 


TRIGONOMETRY 


and 
y=NQ=PL+MOQ= OL sin B + LQ sin (B + 90) 
= x’ sin B+ y' cos B 
To obtain the addition formulas (9), it is only necessary to 
divide each equation in (10) by r = OQ and use the definitions 
of sine and cosine. 
From the addition formulas are derived the double-angle and 
half-angle formulas: 
sin (2A) = 2 sin A cos A 
cos (2A) = cos? A — sin? A = 2 cos? A — 1 = 1 — 2 sin? A 
sin? (4/2) = (1 — cos A)/2 
cos? (4/2) = (1 + cos A)/2 


Numerous examples of the various identities of lesser importance 
that can be derived from the above basic identities may be found 
in any standard textbook on trigonometry. 

Historically the trigonometric functions were lines associated 
with arcs. For example, half of a chord of a circle was called 
the sine of half of the arc subtended by the chord. The presen- 
tation of the functions was greatly simplified by the substitution 
of angle for half arc and ratio for half chord. However, for con- 
venience in spherical trigonometry, sine of the arc is still written 
for the sine of the central angle intercepting the arc. 

Tables of Natural Functions.—To be of practical use, the 
values of the functions must be readily available for any given 
angle. The identities (6), (7), and (8) show that the values of the 
functions for all angles can readily be found from their values 
for angles from 0° to 45°. For this reason, it suffices to list in 
a table the values of sine, cosine, tangent, cotangent of all angles 
from 0° to 45° that are integral multiples of some convenient 
unit (commonly I’). Such tables are called tables of natural 
trigonometric functions. For angles that are not integral mul- 
tiples of the unit, the values of the functions may be interpolated 
(see INTERPOLATION AND EXTRAPOLATION). Since the values of 
the functions are in general irrational numbers, they are entered in 
the table as decimals, rounded off at some convenient place. For 
almost all purposes, four or five decimal places are sufficient and 
tables of this accuracy appear in most texts. Most scientific 
libraries have available tables of greater accuracy (see A. Fletcher 
et al., Index of Mathematical Tables, 1946). A method of com- 
puting the entries in the tablets is explainéd below. However, 
Simple geometrical facts alone suffice: to determine the values 
of the trigonometric functions for the angles 0°, 30°, 45°, 60° 
and 90°. These values are listed in the table, which also illus- 
trates the arrangement used in larger tables. 


an 


Functions of 0°, 30°, 45°, 60° and 90° 
sin cos tan ctn ] 


| a 1 0 = 90 
30 + +3" y3 V3 60 
45 4v2 ¿v2 1 1 45 

cos sin ctn tan 


Ji names at the head of the table are used for angles less than 

8°, listed in the left-hand column, whereas the names at the 

oot of the table are used for the complementary angles larger 

the 45°, listed in the right-hand column, For example, from 
table cos 30 = 43 and ctn 60 = $ V3. 
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Ri ap adict a survey of à plane region, the surveyor inspects 
tion viaa and then sets up stakes at points that the inspec- 
en icates will be convenient for his purpose. The surveyor 
ines Measures with a transit enough of the angles between the 
traily gets pairs of stakes so that, when two points are arbi- 
at ne ected on a plat to represent two of the stakes, all points 
ions = vow the other stakes can be located as the intersec- 
ee drawn on the plat in the directions determined by 
pletely he ‘angles; ie., the angles measured suffice to com- 
is found pe the plat except for scale. The scale of the plat 
pair of y Measuring the distance with a steel tape between one 
Stakes and comparing this distance with the distance 
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c between the corresponding points 
on the plat. With the scale de- 
termined, the distance between 
any two stakes can be found ap- 
proximately by measuring the 
distance between the correspond- 
ing points of the plat and multi- 
plying by the scale factor, When 
greater accuracy is required, the 
unknown distances are computed 
by means of the trigonometric functions. Enough of the points 
of the plat are first joined by lines to divide the region of the 
plat into triangles and each triangle is solved; i.e., the lengths 
of its sides, the size of its angles and its area are computed. Tri- 
angles can be solved by the law of sines and the law of cosines. 
To secure symmetry in the writing of these laws, the angles of 
the triangle are lettered A, B and C and the lengths of the oppo- 
site sides are lettered a, b and c respectively. An example of this 
standardization is shown in fig. 4. 
The law of sines or sine theorem is 


A 8 


G 
FIG. 4,—STANDARD LETTERING OF 
A TRIANGLE (see TEXT) 


we ol ae Rowe ic (12) 
sinA sinB sinC 
and the law of cosines or cosine theorem is 
2 2 gÈ 

cos A = an Si0% (13) 


2be 


with similar expressions for cos B and cos C, obtained by cyclic 
permutation of the three letters. In fig. 4, b sin A = h = a sin B, 
from which the first equality in (12) follows. The second is 
shown by drawing a perpendicular from A to the opposite side 
of the triangle. Also c = b cos A + a cos B and likewise b = a cos 
C + c cos A, a = c cos B + b cos C. When these three equations 
are multiplied by c, b, —a, respectively, and added, the result is 
c? +b? — a? = 2be cos A, which when divided by 2bc becomes 
(13). To solve a triangle, substitute in equations (12) and (13) 
all the known values and solve the equations for the unknown val- 
ues. The law of sines is employed when two angles and a side are 
known or when two sides and an angle opposite one are known. 
The law of cosines is appropriate when two sides and an included 
angle are known or three sides are known. The area of the triangle 
may be found from 


(14) 


This formula is derived from the relations area = $ch and h = b 
sin A in fig. 4. 

Texts on trigonometry derive other formulas for solving tri- 
angles and for checking the solution, especially those suited to 
logarithmic calculation (see LocarirHMs). The most important 
among these are the law of tangents or tangent theorem and the 
half-angle formulas. However, with the advent of mechanical 
calculators, computation by logarithms has lost some of its ad- 
vantage, and it is no longer so necessary to adapt formulas to 
logarithmic computation when machines are available. 


area = $bc sin A 


SPHERICAL TRIGONOMETRY 


The fundamental configuration of space to which the formulas 
of spherical trigonometry apply is the trihedral angle formed by 
three rays—half lines—radiating from a point. The point is the 
vertex, the rays are the three edges, the planes and angles deter- 
mined by the rays taken in pairs are the three faces and the 
three face angles a, 8, y of the trihedral angle. The faces in pairs 
form three dihedral angles A, B, C opposite respectively to the 
face angles a, B, y. The formulas of spherical trigonometry re- 
late the trigonometric functions of these six angles. 

For a trihedral angle, there is the law of sines 


(15) 


which may be derived from fig. 5 (left) in which the planes PQS 
and PRS are perpendicular to the edges VQ and VR, respectively. 
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The first equality in (15) is a result of the relations 
PS = QP sin B = VP sina sin B 
= RP sin A = VP sin $ sin A 
The second equality may be verified in like manner. 
A first law of cosines for the trihedral is 
cos æ = cos B cos y + sin ĝ sin y cos A 


(16) 


with similar expressions for cos 8 and cos y obtained by cyclic 
permutation of the letters. In fig. 5 (right), the plane POQR is 
perpendicular to the edge VP. The law of cosines applied to the 
plane triangles POR and VQR gives 
OR = PO? + PR — 2 PQ PR cos A 
= V+ VR — 2 VO VR cosa 


Hence, after transposing and using the Pythagorean theorem, 
2 VO VR cosa = 2 VP? + 2 PỌ PR cos A 


When this relationship is divided by the value 2 VQ VR, it becomes 
equation (16) after using the definitions of the trigonometric func- 
tions. 


FIG, 5.—TRIHEDRAL ANGLES FOR DERIVATION OF THE LAWS OF (LEFT) 
SINES AND (RIGHT) COSINES 


Tf at the vertex of a trihedral three rays are drawn perpendicu- 
lar to the three inner faces of the trihedral, a second trihedral 
is obtained called the polar trihedral of the first. The first is 
also the polar of the second. The face angles a’, 8’, 7’ of the 
polar trihedral are the supplements of the dihedral angles A, B, 
C of the given trihedral and hence the face angles a, 8, y of the 
given trihedral are the supplements of the dihedral angles A’, 
B’, C’ of the polar trihedral. 

The first law of cosines when applied to the polar trihedral 
and simplified by the relations cos a = cos (180 — A) = —cos 
A, and so on, yields the formula 


cos A = —cos B cos C + sin B sin C cos a (17) 


and two additional relations for cos B and cos C, obtained by 
cyclic permutation of the letters, which are called the second law 
of cosines for the given trihedral. 

Spherical Triangles.—When the vertexes of a spherical tri- 
angle are joined to the centre of the sphere, there is formed a tri- 
hedral angle with vertex at the centre (fig. 6). 

The sides a, b, c of the spherical triangle are the great circle 
i arcs intercepted by the face 
angles a, 8, y, and the angles 
of the spherical triangle are 
the dihedral angles A, B, C of 
the trihedral. The faces of the 
polar trihedral intersect the 
sphere in the polar triangle of the 
given spherical triangle. Since a 
trigonometric function of a cen- 
tral angle and of the intercepted 
arc have the same value, the law 
of sines (15) yields a law of sines 
for spherical triangles, given as 
follows: 


> 
* 
A 


FIG. 6.—SPHERICAL TRIANGLE AND 
TRIHEDRAL 
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sina _ sinb _ sine 

sn A sinB 
Similarly, the first law of cosines (16) gives a law of cosines 
for the sides of the spherical triangle: 


(18) 


cos a = cos b cos ¢ + sin b sin c cos A 

cos b = cos ¢ cosa + sin ¢ sin a cos B (19) 
cos ¢ = cosa cos 6+ sin asin b cos C 

and the second law of cosines (17) furnishes a law of cosines for 

the angles of a spherical triangle: 


cos A = —cos B cos C + sin B sin C cos a 
cos B = —cos C cos A + sin C sin A cos b (20) 
cos C = —cos A cos B + sin A sin B cos ¢ 


To solve a spherical triangle, the known values are substituted 
in formulas (18), (19) and (20) and the resulting equations solved 
for the unknowns, When three sides or two sides and the included 
angle are given, (19) is appropriate, and (20) is used when three 
angles or two angles and an included side are given. If two sides 
and an angle opposite one side or two angles and a side opposite 
one angle are given, (18) is applied first and the solution is 
finished by the use of a pair of equations one each from (19) and 
(20). 

The area of the spherical triangle is given by 


area = E r’ (21) 


where r is the radius of sphere and Æ is the excess of A +B+ 
C over two right angles measured in radians. Observe also that 
a solution of a spherical triangle yields a solution of the polat 
triangle. 

Other relations between the sides and angles of a spherical 
triangle are derived in texts on spherical trigonometry. In par- 
ticular, John Napier’s analogies are formulas relating the half an- 
gles and half sides. Each formula contains five of the six parts 
and is well suited to logarithmic solutions of a spherical triangle. 
Other formulas of a similar character include the half-angle form 
las, the half-side formulas and the so-called analogies of Gauss 
Delambre. 

When angle C is 90°, the triangle is a right spherical triangle 
Since sin C = 1 and cos C = 0, the relations in (18), (19), (20) 
yield the following formulas for the right spherical triangle: 


sin a = sin csin A = tan bctn B 
sin b = sin csin B = tan actnA 
cos ¢ = cos a cos b = ctn A ctn B 
cos A = cosa sin B = tan bctn ¢ 
cos B = cos bsin A = tan actn ¢ 


(22) 


Napier’s rules of circular parts given in texts aid in remembering 
these ten relations. 


ANALYTIC TRIGONOMETRY 


Trigonometric functions of a real variable x are defined by 
means of the trigonometric functions of an angle. For example, 
sin x where x is real is defined to have the value of the sine of the 
angle containing x radians. Similar definiticns are made for he 
other five trigonometric functions of the real variable x. 
functions satisfy the relations (2)-(9) and (11) with 4, B,' a 
180, 360 replaced by x, y, 7/2, m, 27, respectively. Thus the pa 
mum period of tan x and ctn x is x, and of the other four fun 
tions is 27. 1) 

In the calculus (see CALCULUS, DIFFERENTIAL AND INTEGRA 
it is shown that sin % and cos x are sums of power series: 


pn a ee (23) 
AT AAG Heya on 
cose=1-F4E Fy. 
f any 


These series may be used to compute the sine and cosine © i 
angle. For example, to compute the sine of 10°, it is necessary 
find the value of sin 1/18 since 10° is the angle containing 7/18 af 
dians. When 7/18 is substituted in the series for-sin x, it is fU 
that the first two terms give .17365, which is correct to i 
decimals for the sine of 10°, By taking enough terms of the serie 
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FIG. 7.—GRAPHS OF TRIGONOMETRIC FUNCTIONS 


any number of decimal places can be correctly obtained. 

Tables of the functions may be used to sketch the graphs of the 
functions, shown in fig. 7. The diagrams give the graph of each 
function for one period. To obtain the complete graph in 
each figure it is only necessary to extend the curve indefinitely 
in both directions by repetitions of the piece of graph shown 
in the figure. 

Trigonometric Functions of a Complex Variable.—Since 
the series in (23) converge for all complex numbers, they can be 
used to define trigonometric functions sin z and cos s of the com- 
plex variable z. The functions tan z and ctn z are then defined by 
the quotient identities (3), and sec z and csc z by the reciprocal 
relations (2). Since all trigonometric identities are derivable from 
the series (23), these functions of the complex variable z satisfy 
the same identities as the corresponding functions of the real 
variable x. 

In the realm of complex numbers, the trigonometric functions 
are closely related to the exponential function. From the series 
expression for these functions, the relations 


e* =cosz+ising (24) 
e“ = coss — ising 
are readily derived, Hence 
sin z = (e — e~**)/2¢ 
cos z = (e't + e™)/2 05) 


Some interesting relations follow easily from these formulas among 
which is De Moivre’s theorem, 


(cos z + ż¿ sin z)” = cos n z + į sin n z (26) 


This is shown by raising both members of (24) to the power n 
and then using (24) with z replaced by n s. 

Each of the six trigonometric functions has an inverse. For 
example, the inverse of sin z is written arcsin z and is the function 
(multiple-valued) for which sin (arcsin z) = z is an identity in z. 
of $ w = arcsin z is the solution of sin w = z for w as a function 


funsitonometric Polynomials and Series.—The graph of the 
ction 


M sin (wx + a) = A cos wx + B sin wx 


ue > = M sin æ, B = M cos a and M and w are positive is 
a sine wave. It may be obtained from the graph of sin x in 
ella a change of the scales on the two co-ordinate axes and a 
T/w i ! shift of the origin. The length of the wave is the period 
H of this function, its amplitude is the maximum value M of 
eee and æ is its phase. Sine waves occur in the study 
dice te motion, simple harmonic motion, alternating electric 
0) S, light, sound and other periodic phenomena (see Har- 
NIC ANatysis), 
Wenig eee of purity of tone may be due to the presence of 
trigon es. Such phenomena may be successfully studied by 
OMetric polynomials; eg., 
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440+ A cos we + B sin wz + . . . + An cos nwx + B, sin nwx 


where the constant term is added to allow for a vertical shift of 
origin. There is, in fact, a theorem that every continuous periodic 
function can be approximated as nearly as desired by a trigo- 
nometric polynomial, showing that all phenomena representable 
by a continuous periodic function differ arbitrarily little from a 
suitably chosen fundamental with its overtones, combined with 
properly selected amplitudes and phases. 

It is fitting to pass from trigonometric polynomials to infinite 
trigonometric series 


440 + A; cos x + B; sin x + A cos 2x + Bs sin 2x +... 


where it is usual to select the scale on the x-axis so that w = 1. 
These series (see FouRIER Series) have occupied the attention of 
mathematicians for more than a century and have played a 
central role in the development of modern analysis, The most 
important trigonometric series are the Fourier series in which the 
coefficients have the special form 


1 fr ETZ. 
An = - | f(t) cos (nt) dt, B, = — | f(t) sin (nt) dt 


TJ- TJ x 


where f(x) is a given function integrable on the interval (~r, 7). 
These series were first introduced by Joseph Fourier (1768-1830) 
in studies on the flow of heat when boundary temperatures are 
maintained. For a very large class of continuous periodic func- 
tions f(x), the corresponding Fourier series converges to f(x). 


HISTORY 


Trigonometry among the early mathematicians was essentially 
a computational science based on geometrical theorems. The 
simplicity of the modern science was brought about by the per- 
fection of the number system, originating with the Hindus about 
the Sth or 6th century A.D., and of highly developed algebraic 
symbolism with its complete system of rules of operation, largely 
developed by Europeans of the Renaissance and later, 

What is now embodied in a formula earlier had to be described 
by words as a succession of computational steps each justified 
by the citation of an appropriate geometrical theorem. ‘The 
absence of negative numbers (first systematically used in the 
early 17th century) made necessary the discussion of many more 
cases in the solution of triangles. One or more steps in a solution 
was the passage from the length of an arc to the length of its chord 
(Greek) or the length of half the chord of the double arc (Hindu) 
or vice versa, a feat accomplished by means of a table. In the 
12th century the Arabic word for the half chord of the double arc 
was confused with another word and translated sinus (sine). The 
difficulty of making tables with irrational entries without decimals 
(first systematically introduced into arithmetic late in the 16th 
century) was met by selecting a circle so large that when the 
chords used were computed to the nearest integer the desired 
accuracy was attained. This unfortunately introduced into the 
arguments supporting the solutions the added complexity of pro- 
portionality between similar figures. 

Trigonometry, uniting as it did aspects of the three disciplines 
of arithmetic, algebra and geometry, progressed more slowly than 
did geometry. However, astronomy, the first love of the early 
Hindus and Arabs, required as a tool the solution of spherical 
triangles, a fact which drove them to master this art. It is ac- 
cordingly not surprising that the development of spherical trigo- 
nometry preceded that of plane trigonometry. Not until about 
the 13th century did trigonometry divorce itself from astronomy 
and become an independent subject matter. 

In the extant mathematical literature of the civilizations pre- 
ceding the Greeks occur a few calculations suggestive of trigo- 
nometric calculations but no further evidence of the science. The 
early Greek writers appear to have advanced a step further by 
making calculations based on the proportionality of similar 
triangles. In the determination of a height by comparison of its 
shadow with the shadow of a known height can be seen the germ of 
the tangent function. Greek writers of the 4th century make Hip- 
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parchus the originator of the science of trigonometry. He was 
reputed to have calculated a table of chords in 12 books about the 
middle of the 2nd century B.c. To what extent he may have de- 
veloped the uses of the table is unknown since the complete work 
is lost. 

Menelaus was also reputed to have produced about the end 
of the 1st century a treatment of the trigonometry of chords in 
six books, but this is also lost. An extant work contains the im- 
portant lemma of Menelaus and the corresponding theorem for the 
sphere regula sex quantitatum upon which later writers based their 
work on trigonometry. 

The first extant work on trigonometry is contained in the Alma- 
gest, a work on astronomy in 13 books, produced by Ptolemy of 
Alexandria around the middle of the 2nd century. In one section 
is a table of chords at intervals of 30’ accurate to at least five 
places, and the method of computing the tables is explained. An- 
other section is devoted to the solution of triangles, particularly 
spherical. Theorems concerning chords are verified that involve 
implicitly the equivalence of the addition formulas, the half-angle 
formulas and the law of sines. 

There is no work of the Hindus extant, but it is known they 
made tables of sines, the half chord of the double arc, at intervals 
of 3° 45’ using the equivalent of sin? a+ cos? a = 1, cos a= 
sin (90 — a) and 1 — cos 2a = 2 sin? a only. These tables were 
used to solve right triangles, plane and spherical. This work was 
translated into Arabic about the last quarter of the 8th century. 

In the late 9th century the Arab al-Battani added the law of 
cosines for oblique spherical triangles and introduced the sine for 
the chord into the work of Ptolemy and also into his tables. He 
brought into use the tangent and cotangent functions and con- 
structed a table for them at intervals of 1°. 

Abul Wefa in the last half of the 10th century gave a more ac- 
curate method for computing sines and established the complete 
generality of the sine law for spherical triangles. He introduced 
the secant and cosecant and studied the interrelations of the 
six trigonometric lines associated with an arc. Credit for estab- 
lishing the general sine law for plane triangles is given to the 
Persian al-Biruni (973-1048). 

Jabir of Seville, in the second half of the 11th century, added 
to the four formulas of Ptolemy the equivalent of the fifth formula 
for right spherical triangles. The systematization of plane and 
spherical trigonometry as a discipline independent of astronomy 
was finally achieved by the great Persian mathematician Nasir ad- 
din at-Tusi in the second half of the 13th century. Essentially, 
the same work was done for the western world independently by 
Regiomontanus (1436-76), the notions of the Arabic world having 
filtered into Europe over several centuries, that of the east com- 
ing much later than that from Spain. The development of arith- 
metic and algebra allowed the successors of Regiomontanus in 
Europe to unify and simplify the trigonometry of the triangle by 
substituting the angle for arc and ratios for the trigonometric lines, 
and by abstracting from the cumbersome treatment of Regiomon- 
tanus the essential formulas convenient for calculations. The co- 
sine law for plane triangles appears for the first time in the work 
of François Vieta (1540-1603). 

The invention of logarithms by Napier (1550-1617) stimulated 
the development of formulas suitable to their use. The law of 
tangents appears in the writings of Vieta and the half-angle for- 
mulas in the works of Rhäticùs (1568) and William Oughtred 
(1657). Napier’s analogies appeared in 1619, while the Gauss- 
Delambre and Mollweide relations came later (1807-09). Abra- 
ham De Moivre (1667-1754) and Leonhard Euler (1707-83) were 
among the first to open the field of analytic trigonometry. The 
work of Fourier on trigonometric series appeared in 1807. 


BrsrrocrapHy.—E, W. Hobson, A Treatise on Plane and Advanced 
Trigonometry, 7th ed. (1958) ; A. Zygmund, Trigonometric Series, 2nd 
ed., 2 vol. (1959); Sister Mary Claudia Zeller, The Development of 
Trigonometry From Regiomontanus to Pitiscus (1946); J. F. Scott, 
A History of Mathematics (1958); D. E. Smith, History of Mathe- 
matics (1958); H. E. Salzer and N. Levine, Table of Sines and Cosines 
(1962); C. Attwood, Six-figure Logarithms, Cologarithms and Anti- 
logarithms (1965) ; M. McFadden, Modern Trigonometry (1965). 

(R. W. Bp.) 


TRIKKALA—TRIKOUPIS 


TRIKKALA (ancient Tricca), a town of Thessaly, Greeny, 
35 mi. (56 km.) W of Larissa, and capital of the nomos (depart. 
ment) of Trikkala. Pop. (1961) 27,876 (town); 142,781 (nomos) 
The town stands on both sides of the Trikkalinos or Lithaios 
(ancient Lethe) River and commands the road across the Pindus 
Mountains to Ioannina by way of the Metsovon Pass. In winter 
its population is swollen when great numbers of Vlach herdsmen 
come down from the mountains. It is the seat of a lawcourt and 
of the metropolitan bishop of Trikkala and Stagoi, and is a centre 
of trade in wheat, maize (corn), rice, and tobacco. It was badly 
flooded in 1907 when the river overflowed its banks, and severely 
damaged by earthquake in April 1954. 

In Homeric legend Tricca was the home of Machaon and Podalit. 
ius, the sons of Asclepius (Aesculapius) and physicians to the 
Greek army at Troy; and it was one of the earliest centres of the 
cult of Asclepius, with a temple and hospital. It played a minor 
part in the affairs of Greece in classical times; but under the 
Byzantine Empire its acropolis was fortified. It was among the 
fortresses captured by the Normans when they invaded Greece in 
1081; and it is one of the trading centres mentioned in Alexis 
IIl’s treaty with Venice in 1198. Later it was included in the 
separatist Greek principality in Thessaly, but in 1333 reverted 
to Byzantine rule. In 1348 it fell, with most of Thessaly, to the 
Serbian Stephen Dušan, whose half brother Simeon Uroš mate 
Trikkala his capital in 1359. The Turks, who conquered it in 13%, 
made it the seat of the pasha of Thessaly. It was ceded to Greece 
in 1881, During World War II it was occupied by Axis troops 
from April 1941 to October 1944 and was bombed. 

The “Gates of Trikkala” (Pili or Porta) are two defiles in the 
Pindus Mountains about 10 mi. (16 km.) to the west of the town, 
The Byzantine church there contains mosaics and frescoes of the 
13th and 14th centuries, 

See A. Philippson, Die griechischen Landschaften, vol. i, 1, pp. 49-6 
(1950). (D.M.N,) 

TRIKOUPIS, KHARILAOS (1832-1896), the statesman 
who, with his rival Theodoros Diliyiannis (q.v.), dominated Greek 
politics in the last decades of the 19th century. He was born at 
Nauplia on July 23, 1832, the son of a diplomat and historian. 
He studied law and literature in Athens and Paris. After serving 
as a diplomat and representing the London Greeks in the Constitu- 
ent Assembly in Athens (1862), he entered the Chamber of Dept 
ties in 1865 and was made foreign minister in 1866. 

Trikoupis was prime minister for five months in 1875, for tet 
days in 1878, and for seven months in 1880, but at first had m 
opportunity to begin carrying out his policy—to develop the re 
sources of the country and create an army and navy. He becam? 
prime minister for the fourth time in March 1882 and at once set 
about the task of putting Greek finance upon a firmer basis al 
of increasing the prosperity of the country by building roads 
railways, and harbours. He was defeated in the general election 
of April 1885, but resumed office in May 1886. His difficulties 
were increased by the large expenditures which had been incutl! 
by Diliyiannis in 1885 for military prepartions. . Trikoupis nevet 
theless believed that he could raise the value of Greek paper “ut 
rency to par in a few years, and based his calculations on 
assumption, His dexterity in finance was generally admire Mer 
his schemes for the construction of roads and railways met Wi 
success. But Greece could not meet its obligations, and Trikoup 
failed in his attempts to make terms with the creditors of 
country. He resigned in November 1890, but returned to po 
twice again: from June 1892 to May 1893 and from Novel 
1893 to January 1895, After the general election of 1895, at whi 
he was defeated, he retired from public life. He died at 
on April 11, 1896. P 

Though Trikoupis has been criticized for being excessively n 
bitious and far too optimistic, he was regarded, even during i, 
lifetime, as the foremost Greek statesman of his time. By ae 
he was reserved—his nickname was “the Englishman” 
had no sympathy with the arts of the demagogue. In the co” 
at large, however, his abilities and character were unquesti® 
Unfortunately circumstances did not allow his wide plans fot 
benefit of the country to be carried into effect. 


TRILLIUM—TRIM 


TRILLIUM (alluding to the three leaves), a genus of 
peautiful plants of the lily family (Liliaceae, g.v.), comprising 
about 30 species, natives of North America and eastern Asia. 
The plant is a smooth low perennial, having a rhizome from 
which proceeds a simple stem bearing at the top a whorl of 
three leaves and a single, erect or 
nodding, conspicuous flower con- 
sisting of three green sepals, three 
showy petals, six stamens and a 
three-celled ovary; the fruit is a 
many-seeded berry. About 18 
species occur in the United States 
and Canada; these include many 
handsome spring wild flowers, 
known as wake-robin and birth- 
root. Well-known eastern spe- 
cies are the great white trillium 
(T. grandiflorum), the purple 
trillium (T. erectum), the painted 
wake-robin (T. undulatum) and, 
in the southeastern states, the 
mountain wake-robin (T. stylo- 
sum or nervosum, as it is also 
called). The only yellow trillium 
is T. sessile luteum from the 
southern Appalachians west to Arkansas and Missouri. Of all 
these the finest and most easily grown in the wild garden, needing 
shade and woodsy soil, is T. grandiflorum, its large white flower 
being very showy in late spring. (N. Tr.) 

TRILOBITE, an extinct marine arthropod that received its 
name from the division of the body into a raised central axis and 
two side lobes. Many fossil specimens occur in rocks of Paleo- 
zoic Age. Like all Arthropoda, trilobites possessed an external 
skeleton, The dorsal part was a flattened shield generally strength- 
ened with calcium carbonate, The rarely preserved ventral parts 
were encased in a chitinous integument. 

Most trilobites were oval. Many were furnished with a variety 
of spines and developed very bizarre form, Sizes ranged up to 
70 cm. (about 28 in.) in length, but most were no more than 10 
cm. (about 4 in.) and some mature forms did not exceed 5 mm. 
(about 4 in.). Most trilobites crawled upon the sea bottom or 
swam close above its surface by means of featherlike branches of 
the legs; these branches also served as gills. Trilobites picked 
up food with spines on the inner facing surfaces of their legs and 
Passed it forward to the mouth located centrally beneath the 
cephalon, They were not equipped with pinching claws. Prob- 
ably only a few trilobites were effective predatory animals. 

_ Trilobites were distinctly segmented, The dorsal skeleton con- 
sisted of three parts, an anterior cephalon composed of 5 fused 
Segments, a thorax of 2 to more than 40 freely movable segments, 
and a posterior pygidium of up to 30 or more fused segments. 

nusually well-preserved specimens show that each segment bore 
ventrally a pair of jointed appendages, all more or less similar ex- 
fe for the first pair of antennae, The articulated segments of the 

°rax permitted most trilobites to roll up in such a way that the 
Undersurfaces of the cephalon and pygidium were brought into 
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contact. Thus the vulnerable underparts could be completely en- 
closed and protected by the hard dorsal skeleton, The trilobite 
body was incapable of lateral flexion. 

As trilobites grew, the external skeleton was molted periodically. 
In molting, the animal crawled out through a slit opened in the 
cephalon. This suture appears on complete specimens as a shallow 
groove. It occurs in several forms and is the basis on which 
trilobites are classified into major groups. In most, the suture 
was marginal at the front of the cephalon. Then on each side 
it ran backward across the upper surface and enclosed the visual 
part of the eye, which was compound like the eyes of insects. 
Beyond this the suture continued to either the posterior or lateral 
cephalic margin. Many fossil specimens are the dismembered 
parts of molts. 

The cephalon of most trilobites constituted about one-third of 
the body. The remainder in primitive forms was very wormlike 
and consisted of a many segmented thorax and a very small pygid- 
ium. In advanced forms the pygidium increased in size at the 
expense of the thorax until it also attained about one-third the 
length of the body. Several different lineages clearly show a 
decrease in the number of thoracic segments and an increase in 
pygidial segments with passing time. 

Series of specimens of different sizes demonstrate that the dorsal 
skeleton of very young individuals was a tiny convex disc that 
developed into the cephalon. At later molt stages a small pygidium 
first appeared and grew. Later, the thoracic segments were added 
one by one. Further growth between molts altered the body form 
in only minor ways. 

Trilobites evolved in Precambrian time, probably from ances- 
tors similar to annelid worms. Their remains appeared suddenly 
about 600,000,000 years ago in rock strata, where they constitute 
the most complex and numerous of the oldest fossils; for these 
reasons they serve as important index fossils (see CAMBRIAN 
System). Perhaps trilobites were the dominant animals of that 
time. Thereafter they diversified rapidly and achieved their 
maximum development in the late Cambrian. Ordovician trilobites 
also were numerous, but in the Silurian Period their decline became 
evident and they became more and more sparingly represented in 
younger rocks. 

Trilobites disappeared from the fossil record at the end of the 
Permian Period, leaving no descendants. In all, about 1,500 genera 
and 10,000 species have been recognized. 

See H. J. Harrington et al., Arthropoda 1; Treatise on Invertebrate 
Paleontology, part O, Geological Society of America (1959). 

(J. M. Wr.) 

TRIM (Bane Arua Trum, “town of the ford of the elder 
tree”), a market town and the county town of County Meath 
Rep. of Ire., lies on the upper waters of the Boyne, 28 mi. (4 
km.) NW of Dublin. Pop. (1961) 1,371. The ford after whic! 
Trim is named is still visible above the bridge. The town wa 
important from the earliest times and was the seat of a very ear 
bishopric. St. Patrick is said to have visited the ford and founde 
a monastery there in 432. The Yellow Steeple (125 ft. [38 m. 
is all that remains of the great Augustinian Abbey of St. Mar, 
founded in the 13th century supposedly on the site of St. Patrick’ 
monastery. Two gates remain from the old town walls. Trim 
Castle, originally founded by Hugh de Lacy in 1173, was incorpo- 
rated in the 13th century into the biggest Anglo-Norman fortress 
in Ireland. It was concerned in all the uprisings of the Middle 
Ages, and Richard II imprisoned Henry of Lancaster (afterward 
Henry V) and Humphrey, duke of Gloucester, within its walls. Its 
extensive remains cover two acres, dominated by a 70-ft. (21-m.) 
keep. Talbot Castle, in the town, was erected by Sir John Talbot, 
lord lieutenant of Ireland, in 1415 and later became a school where 
the duke of Wellington and Sir William Rowan Hamilton were 
pupils. St. Patrick’s Church, with its castellated ivied tower 
(1449), became a Church of Ireland cathedral in 1955. Trim was 
incorporated by Edward III. At Newtown Trim, about 4 mi, E 
of the town, the ruins of the Abbey of St. Peter and St. Paul, 
founded in 1206 by Bishop Simon Rochfort, occupy the north bank 
of the river. The abbey church served as the cathedral for the see 
of Meath until 1536. 
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TRINCOMALEE, a town of Eastern Province, Ceylon, and 
the headquarters of the district of the same name, lies on the 
northeastern coast of Ceylon, about 96 mi. (154 km.) NE of 
Kandy. Pop. (1963 est.) 34,872. It is built on the northern side 
of the Bay of Trincomalee, on the neck of a peninsula separating 
the inner from the outer harbour. The town was one of the most 
important Tamil settlements in Ceylon. Their temple, dedicated 
to Konatha, or Konasir, on a height at the extremity of the penin- 
sula, was known as the “temple of a thousand columns.” The 
building was destroyed by the Portuguese in 1622, but material 
from it was later used to construct Fort Frederick (1676), which 
now stands there. Trincomalee’s magnificent harbour—one of the 
five or six greatest natural harbours in the world—can accommo- 
date the largest vessels. It was a great attraction to European 
sea powers in the 18th century and was an important British naval 
base until 1957, when it was handed over to Ceylon. Although the 
harbour had been little used commercially for some years, by the 
mid-1960s congestion and labour troubles at the port of Colombo 
had enforced its use, on a modest scale, for the export trade. 

TRINCOMALEE District has an area of 1,165 sq.mi. (3,017 
sq.km.) and a pop. (1963 est.) of 137,878, mainly Ceylon Tamils 
and Moors (Muslims). Much of the district is still jungle, but 
there are important ricefields in the delta of the Mahaweli Ganga, 
and coconuts along the coast. The acreage devoted to growing rice 
was being increased by the restoration of irrigation works, which, 
in the mid-1960s, also made possible the growing of sugar cane. 

(B. H. F.) 

TRING, a market town and urban district in the Hemel Hemp- 
stead parliamentary division of Hertfordshire, Eng., 32 mi. (51 
km.) NW of London by road. Pop. (1961) 6,051. It lies on the 
western slope of the Chiltern Hills. The Rothschild Museum 
contains an extensive natural history collection. The museum 
stands near an entrance to Tring Park with its magnificent beech 
woods, Tring reservoirs, which supply the Grand Union Canal, 
were leased as a nature reserve in 1955 to protect the wintering 
duck and migratory birds. 

TRINIDAD AND TOBAGO, two islands in the southern- 
most part of the Caribbean which on Aug. 31, 1962, together 
became an independent nation within the Commonwealth of Na- 
tions, Total area 1,980 sq.mi. Total population (1960) 827,957. 
The capital is Port-of-Spain. 


PHYSICAL GEOGRAPHY 


Trinidad.—Trinidad is separated from the Venezuelan coast by 
the shallow Gulf of Paria and the narrow channel of the Dragons 
Mouth (Bocas del Dragén). It is roughly rectangular in shape, 
about 100 mi. long, 40 mi. broad and 1,864 sq.mi. in area. It is 
mostly flat or undulating, and swampy in parts, except for two 
narrow belts of highland traversing the island: the higher steep- 
sided northern range (highest peak El Cerro del Aripo, 3,085 ft.), 
an eastward extension of the Paria peninsula of Venezuela; and 
the well-dissected lower central range stretching from southwest 
to northeast from San Fernando to Manzanilla point. The area 
between these highlands is drained by the Caroni river, which 
enters the Gulf of Paria after passing through the saline man- 
grove channels of the Caroni swamp. Most of the streams from 
the southern flanks of the central range flow into the fresh-water 
Nariva swamp, a sand-barred lagoon on the east coast. 

Geologically, Trinidad is a continuation of the Venezuelan 
mainland. The northern range is composed mainly of phyllites, 
marbles, limestones, sandstones and shales, called locally the Carib- 
bean series, Upper Jurassic or earlier in age, a succession of ac- 
cumulations of a large geosynclinal deep which spread north- 

ward in Mesozoic times from the Guiana mass. Near Toco, at the 
eastern end of the range, these beds are overlain by the Sans 
Souci volcanics, Lower Cretaceous in age, the whole sequence 
being uplifted, folded, and metamorphosed at the end of the Cre- 
taceous period. The remainder of the island is composed of reef 
limestone, shales, mudstones, marls and clays, a highly detrital 
succession of sediments in shallow seas formed from the Lower 
Eocene onward, and latterly in the waters of the proto-Orinoco, 
all of which have been folded and in the south sharply faulted. 


TRINCOMALEE—TRINIDAD AND TOBAGO 


The stresses set up by these movements have resulted in a num. 
ber of small but active mud volcanoes (salses) and mudflows. 

Trinidad lies south of the zone of Caribbean hurricanes and has 
seldom been affected by their passage. The climate is tropical 
(mean maximum temperature 30.6° C. [87° F.], mean mini- 
mum 21.7° C. [71° F.]), hot by day but cooling rapidly at night, 
Rainfall is highly variable, the eastern belt receiving about 100 
in. a year and the west about 70 in. A dry season, January—May, 
results in a period of severe drought, particularly in the south, 
The island lies well within the northeast trade winds, but is af- 
fected by local land and sea breezes. 

The soils of Trinidad are mainly derived from sedimentary 
rocks, often re-sorted as alluvium, with considerable development 
of tropical clays, while in the south they become sandy, unstable 
and much less fertile. Much of the hill area of Trinidad is lower 
montane evergreen tropical rain forest, while in the central range 
and lowlands the characteristic vegetation is a deciduous tropical 
forest community, with occasional open savanna. The coastlands 
are mostly clothed with a littoral woodland, adapted to sea spray, 
while the swamplands comprise a variety of mangrove forests and 
reeds, Much of the original vegetation cover has been displaced 
in the valleys of the northern range by cocoa plantations or sec: 
ondary forest communities as a result of a peasant population's 
bush fallow cultivation. The rest of the island has been cleared 
for sugar, citrus, rice, coconut groves or peasant gardens. Bamboo 
groves grow extensively near settlements. 

The government owns 966 sq.mi. of forest lands, of which about 
one-third has been set aside as 12 major permanent reserves (in- 
cluding the Caroni and Nariva swamps, where mangroves are pro- 
tected from too rapid exploitation for charcoal fuel), These 
forests comprise two main types: (1) mixed forest with a large 
number of species; and (2) mora forests (130 sq.mi.) in which 
the species Mora represent 80% of the trees present. The for 
estry department has undertaken an extensive afforestation pro- 
gram, Teak and mahogany plantations cover more than 10,000 ac. 
of poor-grade land in the southwest, and on the southern savannas 
(e.g, Erin) Caribbean pines (Pinus caribaea) were planted to 
meet the demand for softwoods hitherto imported (3,000,000 cu.ft, 
annually) for housing, furniture and box making. / 

Comprehensive legislation has limited the hunting of game m 
the ten main game reserves (as well as on former crown lands and 
in forest reserves) to certain seasons, and forbids the killing of 
certain animals and birds throughout the island. The Caron 
swamp is a bird sanctuary for the scarlet ibis. 

Tobago.—A small island lying 18 mi. N.E. of Trinidad, Tobago 
is 32 mi. long, 11 mi. wide and 116 sq.mi. in area. Tt is dominate 
by an 18-mi. ridge (1,800 ft.) trending southwest to northeast, 
consisting of schists, volcanics and a dioritic batholith, all probably 
Cretaceous in age; southwestward this ridge gradually gives way 
to an extensive low-lying coral platform of Quaternary age, over 
lying thick Miocene mud and clay beds. No workable minerali 
have been discovered on the island. The climate is tropics 
mean annual temperature is 26.7° C. (80° F.) with a small tem 
perature range (less than 5°). Winds are northeasterly in winter 
and south-southeasterly in summer. Rainfall is not less than 1 
in. on the crest of the main ridge but decreases rapidly sone 
westward to less than 45 in. on the coral platform, where droug 
is a serious problem in the dry season. Most of the rains fal 
between July and December. Tobago is reasonably safe from hur 
ricanes, but a number of severe damaging storms have been © 
corded. The main ridge is a reserve of virgin tropical rain fore 
(established in 1763). 7 

Little Tobago, an islet about 250 ac. in extent at the nort 
east end of Tobago, is a game sanctuary for the greater bird 
paradise (Paradisoea apoda). These birds were prought t0 
island from the Aru Islands, off New Guinea, between 190 
1912 by Sir William Ingram who, fearing that the bird wou 
come extinct as a result of the demand for its plumes, boug? i 
islet and released 47 captured specimens. There were abou! 
birds there in the early 1960s and water had to be transporte 
them in the dry season. The islet is visited by tourists who H 
to see the courtship ritual of these birds. 
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HISTORY 

When Christopher Columbus discovered Trinidad in 1498, the 
island was well populated by various tribes of the Carib-Tamanaco 
group. Few survived the intervening centuries of Spanish occu- 

tion and frequent warfare, although considerable archaeological 
evidence of their existence can still be found. A Spanish gover- 
nor was appointed in 1532, but the island became one of the spoils 
of war for Dutch, English and French naval expeditions in the 
{7th century. Cocoa cultivation, introduced in 1700, brought 
Negro slaves and brief prosperity to Trinidad, but in 1725 a blight 
devastated the plantations. A royal decree from Madrid in 1783 
encouraging the free emigration to Trinidad of any person, pro- 
vided he was a Roman Catholic, led to a rapid increase in the 
European population, among whom refugees from the French 
Revolution became the majority. A British expedition from 
Martinique forced the Spanish garrison to capitulate in 1797, and 
by the treaty of Amiens (1802) the island was finally ceded to 
Great Britain. 

Tobago was also discovered by Columbus in 1498. It was first 
occupied in 1632 by the Dutch, who named it New Walcheren. 
For strategic reasons it had throughout its history been shuttle- 
cocked among various European powers, including Spain, England, 
France, the Netherlands and Latvia (Courland), but was finally 
ceded to Britain in 1814. During the 19th century it declined 
economically and in 1899 was reduced to the status of a ward of 
Trinidad, The emancipation of slaves throughout the West Indies 
in 1834 resulted in a serious shortage of labour which the estate 
owners tried to overcome by introducing Chinese (1853) and 
Asian Indian indentured labour (1845) for the cultivation of the 
sugar cane. 

Until petroleum was fully exploited (from 1910) Trinidad suf- 
fered periodically from the economic crises common to tropical 
plantation countries. In 1941 the British leased 35,106 ac. of 


crown land to the United States for the construction of a military 
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base. Limited self-government was granted to the islands in 1956, 
and in Jan. 1958 they entered The West Indies federation (q.v.). 
Full internal self-government was achieved on June 19, 1961, 
under a new constitution, which came into force on Dec. 29 after 
a general election on Dec. 4. The election (there has been uni- 
versal adult suffrage since 1946) was won by the People’s Na- 
tional movement led by Eric Williams, who became prime minis- 
ter. After the dissolution of the West Indies federation (May 31, 
1962) Trinidad and Tobago became an independent nation and a 
member of the Commonwealth on Aug. 31, 1962. 


POPULATION 


The population of Trinidad was 794,624 at the 1960 census; 
that of Tobago was 33,333. With the virtual elimination of the 
mortal tropical diseases, the figure for Trinidad doubled between 
1920 and 1960. To cope with this increase the government in 
1960 embarked on an extensive educational and industrialization 
program, to be paid for by oil and cash-crop revenues and British 
grants-in-aid. The largest increase was in the Asian Indian com- 
munity, who form 36% of the total. West Indian Negroes form 
46% of the population, 15% are mixed in origin, 2.5% are of 
British, French, Spanish and Portuguese stock, and there are a few 
Syrians and Chinese, Tobago’s population is principally Negroid, 
descended from the original African slave community; in 1960 it 
included fewer than 50 Europeans and 300 Asian Indians. En- 
glish is spoken generally. Roman Catholics form 35% of the popu- 
lation of both islands (53% of the Christians) under the archbish- 
opric of Port-of-Spain, and Anglicans 25% under the bishopric of 
Trinidad and Tobago. Non-Christians are mainly Hindus (77% 
of the non-Christian population) and Muslims (20%). 


ADMINISTRATIVE AND SOCIAL CONDITIONS 


Constitution and Government.—The Trinidad and Tobago 
(constitution) Order in Council, 1962, revoking that of 1961, came 
into operation when Trinidad and 


Tobago became a fully indepen- 
dent nation, The constitution 
provides for: (1) a governor gen- 
eral appointed by the queen; (2) 
a bicameral legislature, consist- 
ing of a senate (24 members), all 
nominated by the governor gen- 
eral, 13 of whom are recom- 
mended by the prime minister, 4 
by the leader of the opposition, 
and 7 (also by the prime minis- 
ter) to represent diverse reli- 
gious, social and economic as- 
sociations; and a house of 
representatives (30 members) 
elected by universal adult suf- 
frage; (3) a cabinet consisting of 
the prime minister and not more 
than 11 other ministers appointed 
on the prime minister’s advice by 
the governor general, who also 
appoints the leader of the oppo- 
sition; (4) an attorney general 
appointed from among the mem- 
bers of either house; (5) a su- 
preme court consisting of a court 
of appeal and a high court of jus- 
tice; and (6) commissions deal- 
ing with judicial, public and po- 
lice services. Provisions are also 
made for an election commission, 
a boundaries commission, the 
safeguarding of the freedom of 
the individual, and for citizen- 
ship of Trinidad and Tobago. 
The normal life of parliament is 
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five years. 
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There are three municipal borough councils (Port-of-Spain, 
San Fernando and Arima) and seven county councils, one of which 
is in Tobago, Each municipal council is headed by a mayor and 
each county council by a warden. Port-of-Spain (pop. [1960] 93,- 
954) is the capital city; San Fernando (39,830) and Arima (10,- 
982) are the other two chief towns of Trinidad, and Scarborough 
(2,029) is the chief town of Tobago. 

Social Conditions.—Some progress has been made in slum 
clearance and in easing the housing problems caused by the in- 
creased rate of population growth and urbanization. The govern- 
ment provides or assists in providing housing for the lower income 
groups and encourages private investment in house building. 
Revenue is raised principally by income tax and customs levies 
on imported goods, locally made liquor and cigarettes. An Agri- 
cultural Credit bank was established in 1945, and 400 agricultural 
credit societies were later registered. 

In the 1960s there were several trade unions and about 
60 registered workers’ associations, Legislation provides for the 
safety, health and welfare of factory workers, and controls em- 
ployment of women, children and young people. Old-age pensions 
are provided, and public assistance is given to the needy. 

There are four general hospitals (in Port-of-Spain, San 
Fernando, Sangre Grande and Tobago), seven district hospitals, a 
hospital and sanatorium for tuberculosis, a leprosarium, a mental 
hospital and two houses for the aged; also about 100 health cen- 
tres in county towns and villages. Free medical and welfare serv- 
ices exist for those with low incomes. 

The supreme court (a chief justice and six associate judges) 
hears both civil and criminal cases, which have the right of appeal 
to the supreme court and ultimately to the privy council in Lon- 
don. Full-time magistrates try petty cases throughout the coun- 
try. A British-trained police force is manned with few exceptions 
by locally born officers and men. The local. defense force is a 
voluntary part-time organization. 

Education is organized on the dual system: schools maintained 
by public funds, and assisted schools run mostly by religious 
bodies with government aid. Primary education (5-12 years) is 
compulsory and free, postprimary education (13-15 years) is free, 
and in 1960 education was made free in secondary schools also. 
There are more than 450 government and grant-aided schools and 
18 private schools. Advanced education is provided at five tech- 
nical and vocational institutions; and there are three teacher- 
training colleges. The Imperial College of Tropical Agriculture 
(1921) was incorporated into the University College (now the 
University) of the West Indies, Jamaica, in 1960 and was soon in 
a position to grant a B.S, degree. In 1961 a faculty of engineering 
was established in Trinidad. Many local students receive higher 
education outside the West Indies. 


THE ECONOMY 


Agriculture—Trinidad’s agriculture is of two kinds: (1) 
tropical cash-crop production on large estates and on peasant small 
holdings; (2) subsistence agriculture on peasant farms and gar- 
dens, The chief cash crops are sugar cane, fine cocoa, coconuts, 
bananas, citrus fruits, coffee and a variety of tropical fruits. Each 
has suffered economic slumps, plant diseases and neglect at various 
times; strong efforts were made after 1946 to rehabilitate the 
cocoa plantations by replacing seedling varieties with the heavier- 
yielding, more resistant clonal tree, and to raise the efficiency of 
sugar production by greater centralization of mills and improve- 
ment of cane breeds. The Imperial College of Tropical Agricul- 
ture (I.C.T.A.) since 1924 has conducted research into the prob- 
lems of tropical agriculture. Copra production has been declining 

steadily as a result of the red ring disease in coconuts, and banana 
exports also have been falling. 

In Tobago the flanks of the ridge are devoted to cocoa planta- 
tions, with bananas and coconuts as subsidiary crops. The coral 
lowlands are covered by coconut groves, interplanted with grass 
pastures (for horse and beef-cattle rearing) and a few dying lime 
orchards. Peasant agriculture practised on marginal lands has 
declined and thousands of Tobagonians have emigrated to Trini- 
dad, allowing their lands to revert to secondary forest (lastro). 
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On Sept. 30, 1963, Hurricane “Flora” passed across Tobago 
devastating about 90% of the houses and cash crops, as well aş 
large areas of forest reserve. The government consequently 
initiated extensive plans for the island’s future development, 
Minerals.—The best-known mineral deposit is the asphalt 
from Pitch lake at La Brea in Trinidad, an inverted cone whose 
original area was at least 200 ac. and depth 285 ft.; its surface 
area is now about 149 ac. The deposit is composed of 40% 
bitumen, 30% mineral matter and 30% free water and gas, and 
is highly sulfurous. It has been exploited ever since Sir Walter 
Ralegh calked his ships with it in 1595, but the lake level is slowly 
falling. The asphalt is used locally and is also exported as asphalt 
cement to the United Kingdom for road making. In 1963, 158, 
000 tons were extracted and about half exported. Other minerals 
quarried are limestones (more than 1,000,000 tons in 1960) anda 
local rock called porcelanite, a Pliocene clay which has been bake 
by self-ignited lignite beds to form a rose-coloured rock suitable 
for road metal. In 1960, 2,700 ac. of the northern range were 
set aside for potential iron-ore production. 
The petroleum industry in Trinidad represents the most impor- 
tant exploitation of any single mineral in the West Indies, an 
is the mainstay of the nation’s economy. Crude oil and natural 
gases are extracted from strata at various depths on land, and 
offshore in the southwestern parts of the island, It is thought 
that certain Miocene beds are the more prolific oil bearers. Crude 
oil production in the early 1960s exceeded 7,500,000 tons drawn 
from about 3,250 producing wells, 25% of which were locate 
ofishore. Refining was undertaken by ten companies at three 
refineries (Pointe-A-Pierre, Point Fortin and Brighton) whose total 
capacity in the 1960s was about 330,000 bbl. a day, the bulk of 
the crude oils being imported from Venezuela and Colombia. Pe 
troleum products make up 80% of the island’s exports and provide 
40% of the government’s revenue. Natural gas is increasingly 


used as a domestic and industrial fuel, about 100,000,000,000 cult, | 


being produced annually. 

Manufacturing Industries—Until 1950 the main products 
of Trinidad were sugar, rum, beer, angostura bitters, cigarettes, 
shirts, processed citrus fruits and coconuts. The Aid to Pioneet 
Industries ordinance of 1950 encouraged the development of new 
industries. These include cement, paints, chemical fertilizers, 
pharmaceuticals, building materials, metal furniture, prefabricated 
steel goods, glass products, aluminum ware, plastics, clothing, foot 
wear and food products (particularly flour milling). Indigenots 
handicrafts are also encouraged, the articles sold being largely 
bought by tourists, whose number increases yearly. f 

An important five-year plan (1964-68) involving an expenditure 
of more than B.W.I. $300,000,000 in the public sector was an 
nounced in 1963. Among its chief aims were the improvement 0 
forestry, agriculture and fisheries, and the further promotion 0 
industrialization and tourism. z 

Trade and Finance.—The islands’ export trade (principally 
cash crops and petroleum products) is directed toward the Unit 
Kingdom, the United States, Canada, the Netherlands and the 
Federal Republic of Germany; the imports (manufactured g0 
of all kinds, processed foods and crude petroleum) come from tht 
U.K., Venezuela, the U.S., Canada, the Netherlands and Colombit 
The particular export products of Tobago are fine-quality cocoh 
copra, coconut fibre, bananas, tobacco and beef. The current! 
unit is the West Indian dollar (W.I. $4.80 = £1 sterling). ni 

Communications.—Nearly 4,000 mi. of roads in Trinidad, 
by public and private motor vehicles, have steadily encroached ? 
rail traffic, rendering the 109 mi. of railway from Port-of- 
to San Fernando and Siparia and to Rio Claro and Guanap? 
economic. In Tobago a road-building program has been initiat 
Port-of-Spain is the chief harbour for interisland schooner i 
(the old port) and world-wide passenger and cargo ships (the n ri 
port). Transfer stations at Chaguaramas and Carenage Na Pi 
bauxite cargoes from the Guianas for shipment to the U- ‘hil 
Canada. San Fernando is a small shallow-water port, ki 
Pointe-à-Pierre and Point Fortin are important offshore petro 
loading berths. Scarborough, the chief port of Tobago, hap a 
coastal shipping. Trinidad has an international airport at Pia 
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16 mi; E. of Port-of-Spain, the most important in the Caribbean 
for all passenger and freight aircraft bound for South America, the 
US. and the U.K., and the southern terminal for all West Indian 
jnterisland air services. 

Tobago has an airfield at Crown Point, 7 mi. S.W. of Scar- 
borough. British West Indian Airways, serving the Caribbean 
area, is owned by the government of Trinidad and Tobago. 

The Trinidad telephone service was purchased in 1960 from 
private owners and in 1961 a five-year extension plan was started; 
there were then 30,000 installed instruments in the island. To- 
pago’s internal service is connected with Trinidad by radiotele- 

one; there are cable and radiotelephone links with other coun- 
tries. A tropospheric scatter radio link with Barbados started 
operating in 1960. Full-scale commercial radio and television 
services are provided by private companies under government li- 
cence, See West INDIES; West INDIES (FEDERATION), THE; see 
also references under “Trinidad and Tobago” in the Index. 

Prwrrocraruy.—H. H, Suter, The General and Economic Geology of 
Trinidad, Colon. Geol. Min. Resour., vol. 2 no. 2 and 4, vol. 3 no. 1, 
anded. (H.M.S.O., 1961) ; P. E. James, “Changes in the Geography of 
Trinidad,” Scot. Geogr. Mag., vol, 73 (1957); J. C. Maxwell, “The 
Geology of Tobago, British West Indies,” Bull. Geol. Soc. Amer., vol. 
lix (1948) ; D. L. Niddrie, Land Use and Settlement in Tobago (1961) ; 
E. M. Chenery, The Soils of Central Trinidad (1952); T. S. Beard, 
“The Natural Vegetation of Trinidad,” Oxford Forestry Memoirs, no. 
20 (1948), “The Natural Vegetation of Tobago,” Ecological Mono- 
graphs, vol. 14 (1944); G. A. C. Herklots, The Birds of Trinidad and 
obago (1961); N. P. Bowen and B. G. Montserin, Census Album, 
Colony of Trinidad and Tobago (1948) ; Sir Alan Burns, History of the 
British West Indies (1954); G. Carmichael, The History of the West 
Indian Islands of Trinidad and Tobago, 1498-1900 (1961) ; C. R. Ottley, 
The Complete History of the Island of Tobago in the West Indies 
(1948) ; Economic Survey of Trinidad and Tobago (1959); Trinidad 
and Tobago (annual reports, H.M.S.O.); Trinidad and Tobago: the 
Making of a Nation (H.MS.O., 1962); Eric Williams, History of the 
People of Trinidad and Tobago (1962). (D. L. N.) 

TRINITARIANS (also called MatHurtNs; Orpo Sanctis- 
SIMAE TRINITATIS REDEMPTIONIS CAPTIVORUM), a Roman Catholic 
mendicant order founded in France in 1198 by St. John of Matha 
and St. Felix of Valois to free Christian slaves from captivity un- 
der the Muslims. The order had its own rule, distinguished for 
its austerity, and devoted one-third of its possessions and reve- 
nues to the liberation of slaves. It is said to have numbered 5,000 
members in 1240. In the 17th century a reform called the Bare- 
footed Trinitarians was initiated in Spain by Juan Bautista of 
the Immaculate Conception; this became a distinct order and is 
the only one that survives, The Trinitarians’ headquarters are at 
San Crisogono in Rome. Since slavery is no longer a problem, the 
order devotes itself to the ministry, principally in parishes. See 
also Ferre, Sart (of Valois); ORDERS AND CONGREGATIONS, RE- 
cious, 

See P. Deslandres, L’Ordre des Trinitaires pour le rachat des captifs, 
Zvol. (1903). (E. A. R.) 

„ TRINITY, the doctrine of God taught by orthodox Christian- 
ity. It asserts that God is one in essence but three in “person,” 
Father, Son, and Holy Spirit. 

4 Biblical Basis.—Neither the word “Trinity” nor the explicit 
ae as such appears at any one place in the Bible; the ecclesi- 
stri cal dogma is an effort to unite in one confession all the several 
d ains of the biblical description of God. Fundamental to that 

“scription in both the Old Testament and the New is the mono- 
fea credo summarized in the Skema of Deut. 6:4: “Hear, O 
ey f The Lord our God is one Lord.” Neither Jesus nor his 
fot ‘ollowers intended anything they said about their new revela- 
Bai © contradict that credo. At the same time, Christianity was 
(ona from its earliest beginnings to cope with the implica- 

i Jes the coming of Jesus Christ. The early Christians spoke 
umi a and about him in titles that put him above the merely 
an; they ascribed to him powers and works that transcended 
ae realm; they sang to him “as to a god,” as their Roman 
aa reported (see Jesus Curist). They were also aware of 
Sela aac power of God in their midst that was distinct from, 
Eit alien to, Jesus Christ and the one whom he had taught 
Was ¢ © call his Father; this was the Holy Spirit, whose coming 
Onnected with the celebration of Pentecost. These three 
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were coordinated in such formulas as that ascribed to the risen 
Christ (Matt. 28:19): “Go therefore and make disciples of all 
nations, baptizing them in the name of the Father and of the Son 
and of the Holy Spirit”; and in the apostolic benediction appear- 
ing in II Cor. 13:14: “The grace of the Lord Jesus Christ and 
the love of God and the fellowship of the Holy Spirit be with you 
all.” Thus, although it is something of an anachronism to speak 
of “the biblical doctrine of the Trinity,” most Christian theolo- 
gians have found it impossible to say what the Bible says about 
the nature of God without resorting to something like the orthodox 
dogma of the Trinity. 

Historical Development.—Nevertheless, the awareness of 
these implications did not spring into the Christian consciousness 
all at once but developed over several centuries and through many 
controversies. Initially, both the requirements of the monotheism 
inherited from the Old Testament and the implications of the need 
to interpret biblical teaching to Greco-Roman paganism seemed to 
demand that the divine in Christ as the Word or Logos be seen as 
subordinate to the Supreme Deity. An alternative solution was 
to interpret Father, Son, and Holy Spirit as three modes of the 
self-disclosure of the one God, but not as distinct within the being 
of God itself. The first tendency recognized the distinctness 
among the three, but at the cost of their equality and hence of 
their unity (subordinationism); the second came to terms with 
their unity, but at the cost of their distinctness as “persons” 
(modalism). Many of the early Church Fathers, even the most 
orthodox, seemed to incline in one or the other direction, It was 
not until the 4th century that the distinctness of the three taught 
by subordinationism and their unity taught by modalism were 
brought together in a single orthodox doctrine of one essence and 
three persons. The Council of Nicaea in 325 stated the crucial 
formula for that doctrine in its confession that the Son is “of the 
same essence [homoousios] as the Father,” even though it said 
very little about the Holy Spirit. Over the next half-century 
Athanasius (g.v.) defended and refined the Nicene formula, and 
by the end of the 4th century, under the leadership of Basil, 
Gregory of Nyssa, and Gregory Nazianzus (gq.v.), the doctrine 
of the Trinity took substantially the form it has maintained ever 
since, Building on this orthodox foundation, Augustine (g.v.) 
made of the Trinity a key both to the nature of God and to the 
nature of man and the world, by means of a speculative tour-de- 
force that has shaped the trinitarian theology of Thomas Aquinas 
and Martin Luther as well as the thought of such disparate figures 
as Nicholas of Cusa and Hegel. (See also ARIANISM; CREED: 
Nicene Creed.) 

Continuing Controversy.—But Augustine also developed a 
trinitarian theme that was to become the most important dogmatic 
difference between the Eastern and the Western churches: the idea 
that the Holy Spirit proceeds both from the Father and from the 
Son (the so-called Filioque), rather than from the Father only, as 
the East maintained; the details of the controversy are summar- 
ized under the heading “Procession of the Holy Spirit” in the 
article Hoty Serr. Bitter though the controversy was and still 
is, it does leave intact the central affirmations of the orthodox 
creed. The Protestant Reformers, too, left them intact, except 
for the attacks by Michael Servetus and the Socini (see SERVETUS, 
Micwaet; Socinus). But the theologians of the 17th- and 18th- 
century Enlightenment either ignored the doctrine of the Trinity 
as irrelevant to their constructive thought or attacked it overtly 
as the vestigial remnant of a world view made untenable by mod- 
ern science and philosophy. During the 19th century, Protestant 
historians, notably F. C. Baur and Adolf von Harnack, sought to 
show that the Trinity was a result of “the Hellenization of the 
gospel,” while Friedrich Schleiermacher declared that a species 
of modalism was the only meaningful version of the doctrine. 
In the 20th century, largely as a result of deeper biblical and his- 
torical study and of the far-reaching influence of Karl Barth, the 
doctrine of the Trinity returned to the attention of Protestant 
theologians, who found in it both the vindication of basic Chris- 
tian beliefs and an essential point of contact with the Roman 
Catholic and Eastern Orthodox traditions. The restatement of 
the doctrine in modern terms was a task whose importance was 
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recognized by thinkers in all three traditions, but most Christian 
language about the Trinity remained in the molds that had been 
cast 15 or more centuries earlier. 

See also references to “Trinity” in the Index. 

Brerrocrapuy.—J. Lebreton, History of the Dogma of the Trinity, 
Eng. trans., vol. i (1939); G. L. Prestige, God in Patristic Thought 
(1936); J. N. D. Kelly, Early Christian Doctrines, part iii (1958) ; 
Claude Welch, In This Name (1952). (J. J. Py.) 


TRINOVANTES (Trrnopantes), a powerful British tribe 
living north and northeast of London, When Julius Caesar invaded 
Britain in 54 B.c. they joined him against the Catuvellauni, their 
rivals to the west, who later captured their capital, Camulodunum 
(Colchester), They were conquered by the Romans in A.D. 43 but 
joined in Boudicca’s (Boadicea’s) revolt in 60-61. Nothing more 
is known of them, but their name plays a part in medieval legends 
and romances, There it was interpreted as Troy Novant, the “new 
Troy,” and connected with the legendary Trojans Brutus and 
Corineus, who were supposed to have given their names to Britain 
and Cornwall. 

TRIOLET, one of the fixed forms of verse invented in 
medieval France, and preserved in the practice of many modern 
literatures, It consists of eight short lines on two rhymes, ar- 
ranged a b a a a b a b, and in French usually begins on the mas- 
culine rhyme. The first line reappears as the fourth line, and the 
seventh and eighth lines repeat the opening couplet; the first 
line, therefore, is repeated three times, and hence the name. 
No more typical specimen of the triolet could be found than the 
following, by Jacques Ranchin (c. 1690): 

Le premier jour du mois de mai 

Fut le plus heureux de ma vie: 

Le beau dessein que je formais, 

Le premier jour du mois de mai! 

Je vous vis et je vous aimais. 

Si ce dessein vous plut, Sylvie, 

Le premier jour du mois de mai 

Fut le plus heureux de ma vie. 
This poem was styled by Gilles Ménage “the king of triolets.” 
The great art of the triolet consists in using the refrain line 
with such naturalness and ease that it should seem inevitable, and 
yet in each repetition slightly altering its meaning, or at least 
its relation to the rest of the poem. The triolet seems to have 
been invented in the 13th century. The earliest example known 
occurs in the Cléomadés of Adenét le Roi (1258-97). The medi- 
eval triolet was usually written in lines of ten syllables, and the 
lightness of touch in the modern specimens was unknown to these 
perfectly serious examples. One of the best-known is that of 
Jean Froissart, “Mon coeur s’ebat en odorant la rose.” The rules 
are laid down in the Art et Science de Rhéthorique (1493) of 
Henry de Croi, who quotes a triolet written in words of one 
syllable. According to Jean Sarasin, who introduces the triolet 
as a mourner in his Pompe funébre de Voiture, it was Froissart 
who brought back into fashion the ancient precise forms of verse 
by his ballades, his triolets and his rondeaus, which after his 
death (1645) returned to their former disrepute. N. Boileau- 
Despreaux threw scorn upon the delicate art of these pieces, but 
they continued to be written in France, though not by poets of 
much pretension, until the middle of the 19th century, when there 
was a great revival of their use. There are delightful examples 
by Theodore de Banville. 

The earliest triolets in English are those of a devotional nature 
composed in 1651 by Patrick Carey, a Benedictine monk at 
Douai, where he probably had become acquainted with what 
Voiture had made a fashionable French pastime. The triolet was 
reintroduced into English by Robert Bridges, in 1873, with his 

When first we met, we did not guess 

That Love would prove so hard a master; 

Of more than common friendliness 

When first we met we did not guess. 

Who could foretell this sore distress, 

This irretrievable disaster, 

When first we met ?—we did not guess 

That Love would prove so hard a master. 
Since then the triolet has been cultivated very widely in English, 
most successfully by Austin Dobson, whose “Rose kissed me to- 


TRINOVANTES—TRIPITAKA 


day,” “I intended an Ode” and “In the School of Coquettes” ay 
masterpieces of ingenuity and easy grace. 

In French literature, triolets are innumerable; perhaps th 
most graceful cycle of them is “Les Prunes,” attached 
Alphonse Daudet to his Les Amoureuses in 1858. In Germany 
the triolet has attracted much attention. Those which had bem 
written before his day were collected by Friedrich Rassmann jy 
1815 and 1817. But as early as 1795 an anthology of triolets had 
been published at Halberstadt and another at Brunswick in 1794, 


Rassmann distinguished three species of triolet: the legitimate 


form (which has been described above), the loose triolet, which 
only approximately abides by the rules as to number of rhymes 
and lines and single-strophe poems which more or less accidentally 
approach the true triolet in character. The true triolet was em- 
ployed by A. W. von Schlegel, F. Hagedorn, F. Rückert, A. Platen 
and other romantic poets of the early 19th century. In many lan- 
guages the triolet has come into frequent use to give point and 
brightness to a brief stroke of satire; the French newspapers are 
full of examples of this. The triolet has laboured under a suspi- 
cion of frivolity, but in the hands of a genuine poet the fom 
possesses a delicate charm. (E. G.; G. W. A) 

TRIPITAKA, the Sanskrit name for the Buddhist canonial 
literature known in Pali as TIPITAKA (see BuppuisM; Pau Lit 
ERATURE). The word means “Three Baskets” or “Repositories, 
This varied collection of texts, parts of which date back to the 
earliest period of Buddhism, was transmitted orally until it was 
first written down in the Pali language shortly after 43 B.C, in 
Ceylon. The Pali canon, a product of the Theravada school of 
Buddhism, is not identical with the Sanskrit Tripitaka, whic 
belongs to both the Hinayana and the Mahayana schools. The 
Chinese Tripitaka contains also hundreds of noncanonical compo 
sitions by Indian and Chinese writers. 

Pali Tipitaka.—The three “baskets” are as follows: 

1. Vinaya Pitaka (“Basket of Discipline”), chiefly concemed 
with the observance of monastic discipline. It contains three 
books: the Suttavibhanga (“Explanation of the Sutta”), a com 
mentary in two parts (Mahavibhanga and Bhikkunivibhanga) 0 
the Patimokkha (Sanskrit Pratimoksa), a code of conduct {ot 
Buddhist monks and nuns, whose text it incorporates; the Khant 
haka (“Chapters”), divided into Mahavagga and Cullavagga, deik 
ing with the historical background for the formation and ament 
ment of the rules; and the Parivara (“Accessory”). k 

2. Sutta Pitaka (“Basket of Discourses”), dialogues, discours 
and stories in which the Buddha expounds his doctrine and 
practices leading to the attainment of nibbana (Sanskrit nirvant, 
It is divided into five groups: Digha Nikaya (“Collection © 
Long Dialogues”) in 34 suttas; Majjhima Nikaya (“Collection 0 
Medium Length Dialogues”) in 152 suttas; Samyutta Nikay! 
(“Collection of Classified Dialogues”) in 56 groups (samyutta) 0 
suttas; Anguttara Nikaya (“Collection of Enumerating Dit 
logues”), in 2,308 suttas divided into 11 sections (nipata); ar 
daka Nikaya (“Collection of Minor Texts”), in 15 suttas, WH 
include the Dhammapada (“Religious Sentences”), the pest-kno 
Buddhist work, and the Jataka (g.v.). "i 

3. Abhidhamma Pitaka (“Basket of Metaphysics”), $% 
works elucidating various aspects of ethics and psychology a 
expounding the fundamental truths of Buddhism. és 

Sanskrit Tripitaka.—The three “baskets” can still be al 
cerned in the Sanskrit Tripitaka, which include some matt 
parallel to the Pali Tipitaka and a great number of further te 
This is obvious in the case of Vinaya and Sutra Pitakas. 
the Abhidharma Pitaka differs greatly from its counterpart A 
Pali, perhaps because of the inclusion of many later compos! at 
About 99% of the original Sanskrit texts were lost, but thepa 
preserved in Chinese, and to a lesser extent Tibetan, transla 

1. Vinaya Pitaka, comprising 60 Hinayana and 25 Mahay! 
texts on discipline. andl 

2. Sutra Pitaka, consisting of 797 Hinayana texts, inclu 
agamas which correspond to the first four Pali NikayaS: iy 
Mahayana sutras subdivided into six classes: Prajna? s) 
(“Perfect Wisdom”), Ratnakuta (“Accumulation of i) 
Mahasamnipata (“Great Assembly”), Avatamsaka (“Wre 
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Nirvana (“Emancipation”) and a miscellaneous group including 
new elements such as Stotras (“Hymns”) and Dharanis (“Spells”) 
introduced as a result of Hindu influence in the 8th century A.D. 

3, Abhidharma Pitaka, comprising 38 Hinayana and 116 
Mahayana works elucidating the philosophical, psychological and 
doctrinal aspects of Buddhism (e.g., the Buddha-nature, nirvana). 

BwuiocrarHy—M. Winternitz, A History of Indian Literature, 
vol. 2 (1933); W. Geiger, Pali Literature and Language (1943) ; G. P. 
Malalasekera, The Pali Literature of Ceylon (1928); W. Rahula, 
History of Buddhism in Ceylon (1956) ; B. Nanjio, A Catalogue of the 
Chinese Translations of the Buddhist Tripitaka (1883) ; P. Demiéville 
(ed.), “Table des ouvrages contenus dans le Taishé Issaiky6,” in Habd- 
girin, supplementary vol. (1931) ; J. Takakusu and K. Watanabe (eds.), 
Taishd-shinshil-DaizdkyO (1924-32); W. Pachow, A Comparative 
Study of the Pratimoksa (1955). (W. Pa.) 

TRIPOD, in classical antiquity, any three-footed utensil or 
article of furniture. The name is specially applied to: (1) a seat 
or table with three legs; (2) a stand for a cauldron in cooking, or 
in modern times for a camera, compass, theodolite, etc.; (3) a 
sacrificial tripod or altar, the most famous of which was the Greek 
Delphic tripod, on which the Pythian priestess took her seat to 
deliver the oracles of the god, the seat being formed by a circular 
slab on the top, on which a branch of laurel was deposited when it 
was unoccupied by the priestess. Another well-known tripod was 
the “Plataean,” made from a tenth part of the spoils taken from 
the Persian Army after the battle of Plataea. This consisted of a 
golden basin, supported by a bronze serpent with three heads (or 
three serpents intertwined), with a list of the states that had taken 
part in the war inscribed on the coils of the serpent. The golden 
bowl was carried off by the Phocians in the 4th century B.c.; the 
stand was removed by the emperor Constantine in the 4th century 
AD. to Constantinople (Istanbul), where it is still to be seen in the 
Hippodrome, although the heads of the serpents have disappeared. 
Tripods were mentioned by Homer as prizes in athletic games, and 
throughout classical times were also used as dedicatory offerings 
to the gods. 

TRIPOLI (ancient Trreoris; Arabic TARABLOS), a town and 
port of Lebanon and the administrative centre of the muhafaza 
(governorate) of Liban Nord (North Lebanon), lies 40 mi. (64 
km.) NNE of Beirut. Pop. (1961 est.) 114,443. The town has 
two distinct sections: the main town, with the Abu Ali River flow- 
ing through it, and the Al Mina port district. Broad avenues that 
tun through orange groves connect the town with Al Mina. Nota- 
ble buildings include the Teinal (Teylan) Mosque (1336); the 
Great Mosque (1294), built on the ruins of the ancient cathedral 
of Sainte-Marie de la Tour; the Sidi Abdul-Wahad Mosque (1305), 
in Moorish style; Qalaat Sandjil, identified as the castle of Ray- 
mond IV of Toulouse, also called Raymond of Saint-Gilles, and 
rebuilt in 1307-08; and the Lions Watchtower, or Borj as Sbah, 
hear the sea, probably built at the end of the 15th century to pro- 
tect the port. 

The chief industries are oil refining, soap manufacture, sponge 
fishing, tobacco cultivation, and fruit growing. Fruit (especially 
Oranges), eggs, and cotton are exported. The city is the terminal 
of the oil pipeline from Kirkuk, Iraq, and has an oil refinery. 

permanent international fair was under construction in the mid- 
1960s outside Tripoli. 

Fe istory—Tripoli is known only by its Greek name. Founded 
has 700 B.c., it became in the Persian period the capital for the 
enician triple federation—Sidon, Tyre, and Arvad (Aradus). 
hie of the three had its own district in the “triple town,” which 

4 at time stood on the Al Mina peninsula. The Seleucids and 
eee extended and embellished the town. The Muslims took 
Gill ession c. A.D. 638. During the first crusade Raymond of Saint- 
in fee siege to the town; the siege continued after his death 
atin 5, and the town surrendered in 1109. A great library 
said = by Banu Ammar, the ruling family, and consisting, it is 
i Nee 100,000 volumes, was consigned to the flames. The Cru- 
is Se the town, which prospered in spite of internal quar- 
dustrial Tipoli became the seat of a Latin bishopric and the. in- 
Minti educational centre for northern Syria. When the 
destzp € sultan Qalawun of Egypt took the town in 1289 it was 

yed, and a new town arose on the present site. Tripoli was 
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often a disputed possession of the rival princes of Aleppo and Acre. 
In 1834, during the Egyptian conquest of Syria, it was a centre of 
administration. The British occupied it Oct. 13, 1918. It was in- 
corporated in the state of Grand Liban Aug. 31, 1920. In 1941 it 
was occupied by the British and Free French and became part of 
the independent republic of Lebanon on Nov. 26, 1941. 

TRIPOLI, the chief seaport and joint capital, with Bengasi, 
of the unitary kingdom of Libya, and from 1963 an administra- 
tive unit (muhafaza), lies on a rocky promontory on the Mediter- 
ranean Sea due south of Sicily and 400 mi. (644 km.) W of Bengasi. 
Pop. (1964) 212,577. 

The oasis of Tripoli is fertile and beautiful. The desert almost 
touches the west of the city, and to the east is the oasis of Mechia 
with the tombs of the Karamanlian sultans. Seen from the sea, 
the city appears to be dominated by the 16th-century Spanish 
castle. All along the bay are the seawall and a wide boulevard 
shaded by palm trees. The original surrounding walls dated from 
Roman times; the remaining walls belong partly to the Byzantine 
period and the greater part to the 16th century. The old city, 
quite distinct from the new, is characterized by bazaars, Arab cof- 
fee shops, and narrow streets, some roofed over. Of the many 
mosques in the old city, the largest is the Gurgi (1883); the most 
famous is the Karamanli (begun in 1736), with its octagonal min- 
aret; the oldest is the Chamelle (Jamu en-Naga), originally built 
in the 10th century and reconstructed in the 17th. Near the har- 
bour is the Marcus Aurelius triumphal arch of white marble (A.D. 
163), richly sculptured. 

The modern city to the southwest is more spacious and includes a 
garden-city residential area. In the centre is the Roman Catholic 
cathedral; the English church is on the outskirts. Many of the 
official buildings, theatres, and hotels are on Adrian Pelt Avenue, 
the boulevard along the seafront, named after the Dutch represent- 
ative of the United Nations who was stationed in Tripoli when 
Libya became independent. The king’s palace, white and domed 
and with a Moorish facade, stands in beautiful grounds. 

The local economy is based on agriculture, animal husbandry, 
and fishing. Tunny fishing takes place when the fish approach the 
coast. Salt from pans along the shore is mostly used in the drying 
and preserving of hides and skins, but some is exported. Small 
industries include the manufacture of cigarettes from local to- 
bacco, the weaving of carpets and rugs, and sponge fishing. The 
principal exports are esparto grass, peanuts, olive oil, tunny fish, 
and fresh (mainly citrus) fruits. Imports include sugar, food- 
stuffs, clothes, automobiles, and agricultural machinery. In addi- 
tion to a busy transshipment trade, Tripoli handles more than 
three-quarters of Libya’s foreign trade. The Karamanli oil quay 
accommodates tankers. The harbour is enclosed by two break- 
waters, the Spanish mole and Rasel Zur. 

The coastal road linking Tunis with Bengasi passes through 
Tripoli; other roads lead south from Tripoli to Bani Walid (Beni 
Ulid), Mizdah, and Al Jawsh (Giosc). A railway links Zuwarah 
(Zuara), to the west and Al Khums (Homs), to the east, both on 
the coastal road. There is an airport at Idris el Awal, 21 mi. 
(34 km.) S, which serves main airlines and includes a British air 
base. At Wheelus Field there is a U.S. military base. 

Tripoli, the ancient Oea, is the only city which has survived of 
the three (Oea, Leptis Magna, and Sabratha) that formed the 
African Tripolis (“three cities”) and gave their name to Tripoli- 
tania (q.v.). Oea was founded at an unknown date by Phoenicians, 
but was under Roman rule from 146 B.c. until c. A.D. 450, when 
it was conquered by the Vandals. The Byzantines held it from 
533 to 643. During the invasion of Arab brigand tribes in the 
11th century Sabratha and Leptis were destroyed and as a result 
Tripoli (which had been the least important) grew in importance. 
In 1146 it was taken by the Sicilian Normans and in 1510 by the 
Spaniards. It fell to the Turks in 1551 and became the capital of 
the vilayet of Tripoli. From 1911 to 1943 it was in Italian hands 
and served as the capital of the Italian colony and from 1939 of 
the Italian province of Tripolitania. Occupied by the British in 
1943, it was administered by them until Libya's independence 
in December 1951. 

See also TRIPOLITANIA: History. (A. J. BN.; X.) 
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TRIPOLI, a natural abrasive, is a porous, friable, micro- 
crystalline silica rock of sedimentary origin comprised chiefly of 
chalcedony and microcrystalline quartz. It does not include di- 
atomite, although the name was chosen because of its superficial 
resemblance to tripolite, a diatomite from Tripolitania in North 
Africa. Some tripoli is a coherent residuum from leached lime- 
stone, dolomite or chert; other is probably leached, flocculated col- 
loidal silica that has partly recrystallized. The friable variety is 
more typical. The chemical composition is usually more than 95% 
silica, SiO, but the impurities may impart beneficial desirable 
physical properties. Tripoli is used mainly as a polishing or buffing 
abrasive, wherein it excels because of its physical properties (par- 
ticle shape and porosity), and also as a foundry facing. Commer- 
cial tripoli powder is finely pulverized, much of it being reduced 
below ten microns in diameter. 

Production in the U.S. is chiefly from Missouri and Illinois, 
less from Arkansas, Georgia, and the Tennessee Valley. Besides 
domestic consumption, large exports go to England chiefly and to 
other European, Asian, and South American countries. 

(W. D. Kr.) 

TRIPOLITANIA, the northwestern part (and until 1963 a 
province) of the Kingdom of Libya, North Africa, covers an area 
of 96,470 sqmi. (249,857 sq.km.). Its southern boundary, with 
Fezzan (q.v.), is approximately at latitude 29° N and its eastern 
limit, with Cyrenaica, at longitude 19° E. On the west it is 
bounded by Tunisia and on the north by the Mediterranean Sea. 

Structurally Tripolitania consists of a plateau edge, dropping 
irregularly to the Mediterranean, In the north, between Al 
‘Uqaylah (El Agheila, to the east) and Al Khums (Homs, to the 
west), the land rises gradually from a low coastal plain without 
marked discontinuity; immediately west of Al Khums upland 
ridges approach close to the sea; while from Tripoli westward to 
the Tunisian frontier there is a flat coastal plain (the Gefara or 
Jefara) backed inland by a series of northward-facing scarps. 
These features, really the fractured edge of the plateau further 
deformed by intrusions of lava, have local names: successively 
from east to west the Jabal Misratah (Misurata), Jabal Tarhunah 
(Tarhuna), Jabal Gharyan (Garian), and Jabal Nafusah (Nefusa) 
—or are called simply the Jabal (mountain district). They do not 
run parallel to the coast, but strike inland due west of Al Khums 
and Misratah, giving the Gefara a triangular shape, with the 
broadest part in the west. The Jabal reaches a general elevation 
of 2,000 ft. (600 m.), and then drops southward in altitude by 300- 
500 ft. to form Al Hammadah al Hamra (“red stony plateau”), 
much of which is in Fezzan. 

Because of its openness to the south, and the screening effect of 
Tunis on the northwest, which diverts maritime influences away 
to the north, Tripolitania is especially subject to wide variations 
in climate. Temperatures are higher than in Cyrenaica, since the 
physical descent from the interior plateaus has the effect of warm- 
ing further the already hot desert air; while cold air from the 
snow-covered Alps of Europe can reach Tripolitania during winter 
and give snowfall on the high ground. During November—January 
night temperatures may drop to 0° C (32° F) at Tripoli. The hot 
and dusty Ghibli winds are also especially harmful in Tripolitania. 
Annual rainfall averages 5-8 in. (125-200 mm.), except in the 
region immediately around Tripoli, and in the Jabal areas to the 
south and east, where 10-15 in. may fall. 

The people of Tripolitania are mainly Arabic-speaking Semites, 
but Berber influences became strong toward the west; e.g., at 
Zuwarah (Zuara), which is predominantly Berber. The local style 
of dress, peculiar to Tripolitania, is said to be derived in part 
from Roman styles. The Jabal and the artisan quarters of the 
towns had a Jewish population, most of which has emigrated 
to Israel; there is still an important, but declining, Italian popu- 
lation, and some Maltese, Greeks, and Germans. The total popula- 
tion (1962 est.) was about 800,000. The main towns are Tripoli 
(pop. [1964] 212,577), Az Zawiyah (Zavia), Gharyan, and 

Misratah. (See also Leya: The People; Administration and 
Social Conditions.) 

Agriculture occupies at least 80% of the population, but be- 

cause of severe environmental limitations, levels of production 
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and consequently standards of living are low. About 15% of 
Tripolitania is regarded as potentially productive; of this, about 
three-fourths can be used only for grazing; the rest is divided be. 
tween static cultivation, shifting agriculture, and unused land. Un. 
til 1951 about 60% of the static farming in Tripolitania was by 
Italian settlers, but on the establishment of the kingdom of Libya 
the number of Italians declined, and much farming reverted to 
Arab hands. As most tree crops begin to reach full production 
only after 20 years, the Italian plantings of the 1930s began to 
show full effects by the 1960s. Barley is the chief crop, because 
of its tolerance of aridity; there are about 1,500,000 date palms, 
and large numbers of olives, almonds, vines, citrus fruits, and 
groundnuts (peanuts). The latter are now the most valuable agri- 
cultural export commodity, followed by esparto grass, which grows 
wild in the Jabal and the Gefara, and is gathered rather than cul- 
tivated. Industrial activities are on a small scale, many being 
carried on as local crafts, such as the processing of agricultural and 
fishing products (oil pressing, canning, brewing, and macaroni 
making). Textiles are produced mainly at home, with a few carpet 
and weaving factories in Tripoli and Misratah. There is some 
fishing for tunny and sardine, and collection of sponges. 

Prospecting for oil and the presence of air and military bases 
have provided a livelihood for many Libyans, and a recent develop- 
ment has been the use of Tripolitania for motion-picture filming 
by American, British, and Italian companies. The entire future 
of Libya as a whole, however, has been transformed by the 
exploitation since 1960 of important deposits of petroleum. 
Though exploitation has been mainly in Cyrenaica, where pipe- 
lines were built to the coast, much further exploration is in prog- 
ress, and Tripolitania is sharing in the enormous material, and 
some cultural, changes taking place in the country. 

A main road along the Mediterranean’ coast links the coastal 
towns with Bengasi and Tunis. The railway centres around Tripoli, 
and 21 mi. (34 km.) from Tripoli is Idris el Awal international 
airport. (W. B. Fr.) 

History.—At the dawn of history, the inhabitants of the shores 
of the Gulf of Sirte (Sidra) were probably Berber-speaking people, 
In the 7th century B.C. three Phoenician colonies were established 
there: Labqi (Leptis Magna, Labdah) in the east, Oca (Tripoli) in 
the centre, and Sabratha (Sabratah) in the west. The three cities, 
which later formed the eastern province of the Carthaginian state 
and are the origin of the late Roman name Tripolitania, cultivated 
cereals and olives; sold jewelry, clothes, and arms to the interior 
and south of the Sahara; and bought there, largely for reexport, 
ivory, slaves, gold dust, and ostrich feathers. On the fall of 
Carthage in 146 3.c. Tripolitania became subject to Numidian 
princes until it was attached to the province of Africa Nova after 
the Numidian War (46 B.c.). Under Roman rule Tripolitania 
shared in the great material development of North Africa in gem 
eral, of which the triumphal arch of Marcus Aurelius in Tripoli 
and the ruins of Leptis and Sabratha remain as evidence. The 
emperor Lucius Septimius Severus (A.D. 193-211), himself prob- 
ably of Berber or Phoenician origin and certainly a citizen 0 
Leptis, embellished that city with magnificent buildings. Undet 
Diocletian (284-305) the capital was transferred to Oea and Ro- 
man authority was extended to the far south. In 435 Tripolitania 
fell to the Vandals till captured for Byzantium by Belisarius " 
534. (See also Lisya: Archaeology.) 

In 643 Arabs, coming from Egypt through Cyrenaica, captured 
Tripoli and sacked Leptis and Sabratha, without, however, su 
duing Berber resistance in the interior for another 60 years. After 
a period of direct Arab rule from Damascus, Tripolitania became 
subject to the rulers of Tunisia, the Aghlabids (800-909) ; to the 
Fatimids (909 till 972); and then to their viceroys, the Zirids, 
till 1025, when they transferred it to a prince of the Beni Khar 
run. Later in the 11th century, when the Zirids made themselves 
independent, the Fatimid caliph of Egypt sent against them two 
brigand Arab tribes, the Beni Hilal and the Beni Sulaim. ‘The 
effect was to increase the nomadic Arab character of the whole ares 
at the expense of settled life and to reduce the importance 0 4 
Berbers. Only Tripoli retained importance, but was itself capturel 
by the Sicilian Normans in 1146. They were expelled by the Almo 


hads from Morocco in 1158. The position was stabilized by the 
establishment of the Hafsid viceroys of the Almohads as indepen- 
dent rulers in Tunisia (c. 1229), and they actually made Tripoli 
their capital for a brief period from 1318. Under the Beni Thabit 
or Beni Ammar (1324-1400) Tripolitania enjoyed a large degree 
of autonomy, interrupted by the sack of Tripoli by a Genoese 

expedition in 1355. 

In 1510 Ferdinand the Catholic’s forces captured Tripoli, which 
was transferred by Charles V to the Knights of St. John when he 
established their headquarters in Malta. In 1551 the Knights lost 
Tripoli to the Ottoman admiral Sinan, whereupon the territory 
became an Ottoman dependency in which Torgut (Dragut) Pasha 
from 1554 included the Fezzan. Under the vigorous governorship 
of Mehmed Saqizli from Chios (1632-49) and of his compatriot 
Osman (1649-72) Cyrenaica was also included, while their naval 
activity provoked British, Dutch, and French naval expeditions, 
In 1711 another governor, Ahmad Karamanli, won recognition for 
himself as hereditary pasha under Ottoman suzerainty. Displaced 
in 1793 by Ali Burghul, the dynasty was restored in 1795 with 
Tunisian help. The last effective ruler of the family, Yusuf 
(1795-1832), successfully fought the Portuguese at sea, and ren- 
dered services to Napoleon during his Egyptian campaign, but 
came into conflict with the United States over the conditions in 
which passage was allowed to their shipping. Naval warfare con- 
tinued during 1801-05; and in 1803 the Tripolitanians captured 
the U.S, frigate “Philadelphia,” with her captain and crew of 300 
men who remained prisoners till the end of the war. 

By the early 19th century the days of small maritime powers 
were everywhere ending; the Barbary states were collapsing before 
the growing technical superiority of the Europeans, the process 
being aided by the British occupation of Malta in 1814 and the 
French capture of Algiers in 1830. From 1825 the European con- 
suls in Tripoli exercised a preponderant influence; in 1832 Yusuf 
abdicated and three years later the last Karamanli ruler, Ali, was 
deposed by the Ottomans who resumed direct rule. This encoun- 
tered strong local opposition led by Abd-el-Jelil (killed 1842) and 
by Juma Ibn Khalifa (d. 1858). 

During these decades there was a marked extension of the Senusi 
Order from Cyrenaica into the interior of Tripolitania. When the 
Young Turks came into power in 1908 they increasingly resisted 
the spread of Italian commercial and political penetration. In 
Consequence the Italian government on Sept. 28, 1911, delivered 
an ultimatum, threatening to occupy the country if they did not 
Tecéive guarantees for the security of Italian lives and property. 
On Sept, 29 they declared war, occupying Tripoli Oct. 5 (see 
Trato-Turxisu War). Contrary to Italian expectations the local 
Arabs did not welcome the replacement of Turkish by Italian rule 
and resisted strongly. In spite of reverses under Arab attacks the 
ee Was nevertheless declared annexed to Italy on Noy. 5, 

For later history see Lieva: History: Modern Libya. 

§ OGRAPHY.—S. Gsell, Histoire ancienne de V'Afrique du nord, 
Vol. (1913-28) ; R. Micacchi, La Tripolitania sotto il dominio dei 
aamanli (1936) ; Ettore Rossi (ed. and Italian trans.), La Cronaca 
paba di Ibn Galbun (1936), and Il Dominio degli Spagnoli e dei 
aalieri di Malta a Tripoli (1937). (N. Ba.) 

S [RIPOLYE (Komsomotye), a town of the Ukrainian Soviet 

oe Republic, U.S.S.R., on the Dnieper River 22 mi. (35 

a X Sof Kiev, was important in the Middle Ages (first mentioned 

Z: oe aS a refuge for people driven from Kiev by Mongols, and 

e 17th century as a fortress centre. The modern name 
emsomolye recalls a battle between the Communist Youth Party 
eo) and bandits there during the Russian Revolution. 

À is the archaeological type site for the famous Tripolye culture, 

eed by agriculture, neolithic technology, curvilinear dec- 

a of figurines, and beautiful painted pottery. Modern Soviet 

ine ological work relates the culture to the prehistoric develop- 

lenas Of the Ukraine. The Early Tripolye period (late 4th mil- 

oo B.C.) is not represented at Tripolye itself, but is known 

A ey Sites that yield pottery with incised curvilinear designs. 

(Cari occupation at Tripolye belongs to the Classic Tripolye period 

fiat 3rd millennium) famous for fine polychrome pottery; a 

d occupation is assigned to the Late Tripolye period (late 
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3rd and early 2nd millennia) characterized by foreign infiltration 
and a decline in pottery decoration. 

BeLrocrarny.—V. G. Childe, The Dawn of European Civilization, 
6th ed. (1958); M. Gimbutas, The Prehistory of Eastern Europe 
(1957); T. S. Passek, “Ancient Crop- and Stock-Raising Cultures in 
East Europe,” Journal of World History, vol. 7 (1962). (H, L. Tx.) 

TRIPTYCH: see ALTARPIECE. 

TRIPURA, a union territory of India, bounded north, west, 
and south by East Pakistan, and east by Assam. Area 4,036 sq.mi. 
(10,453 sq-km.). Pop. (1961) 1,142,005, Known as Hill Tippera 
State until 1947, in the earlier Hindu period it was an independent 
kingdom, extending its suzerainty over the greater part of Bengal, 
Assam, and Burma. In the first half of the 18th century it lost 
its independence and became part of the Mughal Empire, 

Tripura can be divided physiographically into four valleys and 
a plain, named after the towns of Dharmanagar, Kailashahar, 
Kamalpur, Khowai, and Agartala, respectively. The easternmost 
valley is bordered by the long ranges of the Jamrai Tlang (2,000- 
3,000 ft. [600-900 m.] high) on the east and the Sakhon Tlang 
(1,000-2,500 ft. [300-750 m.]) on the west. It is drained by the 
northward-flowing Deo River in the south and the Juri River in 
the north. The valley widens in the north and takes on the ap- 
pearance of a rolling plain, intensively cultivated and densely pop- 
ulated. Dharmanagar (pop. [1961] 13,240), which stands in the 
extreme north of the valley on the Juri, is an important market 
town. To the west of the Dharmanagar Valley lies the Kailashahar 
Valley which also runs the entire length of the territory, and is 
about 12 mi. (19 km.) wide. Its western limit is defined by the 
Langtarai Range, whose highest peak rises to 1,579 ft. (481 m.). 
The northward-flowing Manu, with its tributaries, drains this val- 
ley, which is very much dissected and forested in the southern 
half. The northern half of the valley is more open and even 
marshy; and on the right bank of the Manu stands Kailashahar 
(pop. [1961] 8,575). Rice is grown chiefly in this part of the 
valley. Farther west lies the Kamalpur Valley, drained by the 
northward-flowing Dhalai River. It is bordered on the west by the 
Atharamura Range, which reaches a height of 1,463 ft. (446 m.). 
The forests of this valley have been cleared except in the extreme 
south; marshy rice fields abound in the north. Kamalpur on the 
left bank of the Dhalai River, is the only market town. To the 
west lies the densely populated Khowai Valley, bordered on the 
west by the Deotamura Range, which does not rise much above 
800 ft. The Khowai Valley is drained by the northward-flowing 
Khowai River. Khowai town (pop. [1961] 8,782) stands on the 
right bank of the river. 

The southern half of Tripura, comprising five subdivisions 
(Sonamura, Udaipur, Amarpur, Belonia, and Sabrum), is drained 
by a number of rivers of which the Gumti is the largest. The 
Gumti receives a number of southward-flowing streams and cuts 
right across the ranges in a steep-sided valley from east to west 
before emerging out of the hills near Radhakishorepur. This part 
of Tripura is more open and contains a large number of villages 
including the five subdivisional towns. The most extensive plain, 
however, lies to the west of the Destamura Range and is intensively 
cultivated. It is there that the capital of the territory, Agartala 
(pop. [1961] 54,878), and most of the prosperous villages are 
located. Agartala, which lies astride the Haroa River, contains 
the maharaja’s palace, a temple, and a college affiliated to Cal- 
cutta University. There are also ancient temples of great archi- 
tectural interest at Udaipur and Amarpur. Rice and jute are the 
main crops of the plains, and cotton is cultivated in hilly areas, 
Shifting cultivation is practised on a large scale in the interior 
plains and on lower hill slopes, Weaving is the principal cottage 
industry, The forests of Tripura contain valuable trees, of which 
sal (Shorea robusta) is the most important. 

The topography of Tripura—long ranges alternating with val- 
leys—has rendered communications difficult. Transport prob- 
lems, accentuated after the creation of Pakistan, which almost 
encircles it, have been partially solved by construction of two 
roads, from Agartala to Assam and from Agartala to Sabrum. 
Long-distance travel and movement of goods to places outside the 
territory, however, can be accomplished only by air. (S. P. C.) 
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TRISTAN (Tristram), the hero of a famous medieval love- 
romance, It is generally agreed that Tristan was originally a hero 
of the Brythonic Celts in Scotland, later becoming known in Wales. 
Stories about the love of Drystan (or Trystan) for Essylt, the wife 
of his uncle March, were current in Wales before the French 
Tristan poems existed (see WELSH LITERATURE). One view is 
that, originally, the love-romance of Tristan was an elopement 
story similar to the Irish aitheda, in which a king’s wife falls in 
love with one of her husband’s young retainers and flees with him. 
The legend familiar today is, however, the creation of 12th-century 
France. A French poet remodeled the Celtic material (c. 1150) 
and produced—probably for the first time—a story built round the 
theme of the potion that unites two lovers in life and in death. 
Though the archetypal poem, from which all extant forms of the 
legend are derived, has not been preserved, an idea of its story can 
be obtained by comparing the existing early versions. 

The plot of the archetype must have been roughly as follows: 
Rivalen, prince of Loonois, takes service with King Mark of Corn- 
wall and falls in love with Mark’s sister Blanchefleur. On a ship 
taking them back to Loonois, Blanchefleur dies in childbirth and 
the infant Tristan is taken from her womb. As an adolescent, 
Tristan, accompanied by his tutor Governal, goes out into the 
world to seek adventures and arrives at Mark’s court, where he 
defeats the giant, Morholt, who comes to claim the tribute payable 
every third year by Cornwall, but is himself desperately wounded 
in the encounter, Set adrift in a boat, Tristan is carried to Ireland, 
where he is healed by the queen, Morholt’s sister. He later re- 
turns to Ireland to ask the hand of the princess Iseult for his 
uncle, King Mark, and, having slain a dragon which is devastating 
the country, succeeds in his mission. On the homeward journey 
Tristan and Iseult, by misadventure, drink the love potion pre- 
pared by the queen for her daughter and King Mark, Hence- 
forward the two are bound to each other by an imperishable love 
which dares all dangers and makes light of hardships, but does 
not destroy their loyalty to the king. The greater part of the 
romance is occupied by plot and counterplot; Mark and the cour- 
tiers seeking to entrap the lovers, who escape the snares laid for 
them until finally Mark gets what seems proof of their guilt and 
resolves to burn them. Tristan, on his way to the stake, escapes by 
a miraculous leap from a chapel on the cliffs, and rescues Iseult, 
whom Mark has given to a band of lepers. The lovers flee into 
the forest of Morrois and remain there until one day Mark dis- 
covers them asleep with a naked sword between them. Some time 
later, the lovers negotiate with Mark, and Tristan agrees to restore 
Iseult to Mark and to leave the country. Coming to Brittany, he 
marries Iseult of the White Hands, daughter of the duke, “for her 
name and her beauty,” but makes her his wife only in name. 
Wounded by a poisoned weapon, he sends to the Iseult in Cornwall 
to come and heal him. If she accedes to his request the ship on 
which she embarks is to have a white sail, if she refuses, a black. 
His jealous wife, who has discovered his secret, seeing the ship 
approach on which Iseult is hastening to her lover’s aid, tells him 
that it carries a black sail. Tristan, turning his face to the wall, 
dies, and Iseult, arriving too late to save her love, yields up her 
life in a final embrace. A miracle follows their deaths: two trees 
grow out of their graves and intertwine their branches so that they 
can in no wise be sundered. 

The archetype seems to have been a grim and violent poem, of 
great tragic power, treating love as overwhelming desire and con- 
taining episodes of a coarse and even farcical character. The most 
authentic adaptations of the archetype are those produced late 
in the 12th century by the Norman poet Béroul and the German 
poet Eilhart von Oberge (g.v.). Of the former only about one- 
third or less is extant. A much more courtly adaptation, which 
softens the barbarity of the archetype and gives much space to the 
psychological analysis of sentiment, was made in c. 1160 by the 
poet Thomas, who was almost certainly working for Henry II of 
England or his wife, Eleanor of Aquitaine. Only fragments re- 
main, but they are sufficient to show that the original was a work 
of outstanding merit. It was translated into English and Old Norse, 

and into German by Gottfried von Strassburg (q.v.), whose mel- 
lifluous and idyllicizing poem is a medieval classic. A number of 
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short episodic poems, exploiting the theme of Tristan’s surrep. 
titious visits to Mark’s court in disguise, arose in the later 12th 
century; of these, the two versions of the Folie Tristan, in which 
the hero is disguised as a fool, and the Luite Tristan (incorporated 
into Gerbert de Montreuil’s continuation of the Conte del Gra 
by Chrétien de Troyes; q.v.), in which he is disguised as a minstrel 
are the most important. 

In the 13th century, the popularity of the Arthurian romances 
in prose led to the production of a long prose romance of Tristan 
modeled closely on the prose romance of Lancelot (q.v.; see ao 
ARTHURIAN LEGEND). Here, Tristan figures as the noblest of 
knights and Mark as a base villain who kills Tristan with a poisoned 
lance while he is playing a harp before Isolt. This interminable 
work, devoted largely to chivalric adventures of a conventional 
type, had superseded all earlier French versions by the end of the 
middle ages. It was in this form that Sir Thomas Malory (q.v) 
knew the legend. The poems were rediscovered in the 19th cen; 
tury, which witnessed a renewed interest in the legend by creative 
artists. While the English poems of Tennyson (‘“The Last Toura- 
ment”), Swinburne (Tristram of Lyonesse), and Matthew Arnold 
(“Tristram and Iseult”) are undistinguished, Wagner’s opera, in 
spired by Gottfried von Strassburg’s poem, enshrines the legend 
in imperishable music. 

See ROMANCE; FRENCH LITERATURE: Chansons de Geste and 
Romances; ANGLO-NoRMAN LITERATURE; GERMAN LITERATURE, 

BIBLIOCRAPHY.—Thomas, Roman de Tristan, ed. by J. Bédier, 2 vol, 
(1902-05) ; Béroul, Roman de Tristan, ed. by E. Muret (1903; in 
Classiques français du moyen âge, 1913, rev. by L. M, Defourques, 1947), 
and by A. Ewert (1939); Eilhart von Oberge, Tristrant, ed. by F. 
Lichtenstein (1877) ; E. Koelbing, Die nordische und die englische Ver- 
sion der Tristan Saga (1878-83) ; La Folie Tristan, ed. by J. Bédier 
(1907), and by E. Hoepffner (1934); Tristan Menestrel from the 
Perceval, ed. by J. Bédier and J, L. Weston in Romania, vol. XXXV, pp. 
497-530 (1906); Gottfried von Strassburg, Tristan und Isolde, ed, by 
W. Golther in Deutsche Nationale Literatur series, 2 vol. (1888), and b 
R. Bechstein in Deutsche Classiker des Mittelalters, vol. vii (1890; M 
ed., 2 pt., 1923) ; Le Roman de Tristan et Iseult renouvelé par J. Bédier 
(1900) adapts the story told by Béroul and Eilhart into modern French 
prose; the English trans. of Gottfried von Strassburg by A. T. Hatto 
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prose de Tristan (1890). For the sources of the legend, see vol, ii o 
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ed. by R. S. Loomis (1959); other bibliographical material in gre 
Bruce, The Evolution of Arthurian Romance (1923) ; E. Vinaver, Bult 
sur le Tristan en prose (1925). (J. L. W.; E. Vr; F. Ws. i 

TRISTAN DA CUNHA, the group name for three smi 
volcanic islands belonging to Great Britain, in the South Atlantic, 
approximately midway between South Africa and South Ament 
in latitude 37°5’ S, longitude 12°16’ W. The population o 
Tristan was evacuated after a volcanic eruption in 1961, but w 
turned in 1963; the other two islands, Inaccessible and Nightingt! 
are uninhabited. Gough Island (see below), which is associat 
with the group, is the site of a weather station. saan 

Physical Geography.—Inaccessible, the westernmost bat 
is about 20 mi. (32 km.) from Tristan. It is quadrilateral, the 
sides being about 2 mi. long, with cliffs about 1,000 ft. (300 mt 
high. Its highest point (1,800 ft. [550 m.]) is on the west. d 
the base of the cliffs in some places are narrow fringes of a, 
but landing is possible only in small boats in favourable we? É 
The small flightless land rail Atlantisia rogersi is a bird peculiar 
this island. (i 

Nightingale, the smallest and southernmost island, is 12 ™ 
km.) from Inaccessible and 17 mi. (27 km.) from Tristan. iil 
area is not more than 1 sq.mi. (2.5 sq.km.) and its highest Hi 
1,200 ft. (365 m.). Its coasts are marked by low cliffs and E, 
and landing is made, under favourable conditions, on a TOC ‘ets 
form near the northeast point. Millions of greater shearwe 
petrels, and other sea birds nest on the island, which is ore 
covered by tussock grass. Two small islets, Stoltenhoff (3 if 
[99 m.]) and Middle (150 ft. [48 m.]), and several rocks 
adjacent to the coast. 
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‘The island of Tristan da Cunha, the largest and northernmost, 
has an area of 40 sq.mi. (104 sq.km.). It is roughly circular, 
having a coastline of 21 mi. (34 km.) and a central volcanic cone 
(6,760 ft. [2,060 m.]) which is usually cloud-covered. The climate 
is wet, windy, and mild. At the settlement about 65 in. (1,650 
mm.) of rain falls annually and humidity averages 80%. The 
mean temperature is 18° C (65° F) for the hottest, and 11° C 
(52° F) for the coldest month. Frost is unknown and hail and 
snow are rare. Winds are prevailingly westerly, strong, and vari- 
able, and cloud cover is generally high. 

The island is a regular volcanic cone, girdled by high cliffs, 
below which there are a few strips of lowland. It has formed 
about a central vent, with many minor vents on its flanks. 
Trachybasalt lavas predominate but there is some trachyte and 
much pyroclastic material. The eruption between October 1961 
and February 1962 was from a new minor vent at the eastern end 
of the Settlement Plain. This emitted trachyandesite lavas which 
covered about 700,000 sq.yd. (585,000 sq.m.), mostly beyond the 
former coastline. Apart from cliffs and recent lava, the lower 
parts of the island are covered in dense vegetation, especially of 
ferns, grasses, and a bush, Phylica arborea, The vegetation and 
fauna were only locally affected by the eruption. The islands are 
of considerable scientific interest because of their isolation and 
their specialized flora and fauna, which include numerous species 
found nowhere else in the world. 

History.—The islands were discovered in 1506 by the Portu- 
guese admiral Tristão da Cunha. Attempts to form settlements 
were made by the Dutch in 1656 and by the East India Company 
about 30 years later. Jonathan Lambert from Salem, Mass., set- 
tled there with two companions in 1810 but was drowned in a boat 
accident. In 1816 a British garrison was stationed on Tristan to 
prevent its use by privateers, and the island group was formally 
annexed to Britain. Corporal William Glass, a Scotsman, was per- 
mitted to remain with his family when the garrison was withdrawn 
in 1817, They were joined by shipwrecked sailors, settlers of 
European extraction, and women from St. Helena. By 1886 there 
were 97 inhabitants. The settlement, named Edinburgh, was 
located on the largest of the lowland strips which lies in the north- 
west of the island and is about half a mile wide and five miles long. 
It is crossed by a stream and provides the only suitable site. In 
1938 Tristan, Inaccessible, Nightingale, and Gough islands were 
made dependencies of St. Helena. During World War II a naval 
meteorological and radio station was established on Tristan which 
Was commissioned as HMS “Atlantic Isle.” After the war a 
British administration and South African weather station were 
established. The eruption of Oct. 9, 1961, centred only 300 yards 
away, directly threatened the settlement. The inhabitants were 
evacuated on the following day in fishing craft to Nightingale, 
Where they were picked up by a liner and carried to England. The 
Majority were resettled in the former Royal Air Force married 
Quarters at Calshot, Hampshire. The total population at the date 
of evacuation was 295, of whom 264 were islanders. An expedition 
organized by the Royal Society found that volcanic activity had 
ceased by March 1962, and an investigation later that year resulted 
in an agreement that the island might be resettled. An advance 
poy of 50 islanders, with an administrator, doctor, and radio 
Rae landed in April 1963, and the main body of 198 islanders, 
ce ee by a schoolmaster, chaplain, and public works officer, 
Ma in November of the same year. A representative island 
heh was reestablished, houses and installations repaired, and 
OAA imported. The original landing beaches had been 
ing of y the new lava and in 1965 work was begun on the build- 
Tiete a small harbour. A South African company, which fished 
DRA a pound the islands, was proposing to build a new freezing 
x he island, to be operated by the islanders, and so provide 
i loyment, 
ae ee and Social Conditions.—The homes of the island- 
Voleande me sea and resemble Scottish crofts. They are built of 
Ported n and thatched with New Zealand flax, Wood and im- 
Some ve, oal are used for fuel. Potatoes are the main crop, with 
a an Betables grown in gardens. Cattle, sheep, fowls, and don- 

€ kept and wool is carded and spun. Sea birds and their 
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eggs and guano are collected from the other islands. An island 
store, operated by the administration, sells imported goods, and 
there are postal and telegraph facilities; the island has its own 
stamps and public revenue is helped by post receipts. 

Gough Island.—Gough Island, Gonçalo Alvarez, lies in 40° 
20 S, 9°55’ W about 255 mi. (410 km.) SSE of Tristan da Cunha. 
It is about 8 mi. (13 km.) long by 4 mi. (6.5 km.) broad and is of 
volcanic origin, The summit, Edinburgh Peak (2,986 ft. [910 
m.]), rises from a central plateau which is bordered by a series of 
deep valleys and craggy ridges. The island is bounded by coastal 
cliffs 200-1,500 ft. (60-450 m.) high, over which many streams 
cascade, Grassland and bog cover the uplands; the valleys are 
filled with dense scrub and the cliffs support tussock grasses, 
Several species of flowering plants and two land birds are found 
only on Gough; vast numbers of rockhopper penguins, petrels, and 
shearwaters breed there, as do three species of albatross. Fur 
seals are common and elephant seals occur. 

Gongalo Alvarez was found by Portuguese navigators about 1505 
and rediscovered by a Captain Gough in 1731. With the Tristan 
group, it became a dependency of St. Helena in 1938. Sealers, 
castaways, and scientific expeditions have visited it occasionally, 
and since 1949 the South Atlantic Islands Development Company's 
ships have exploited crawfish. In 1955-56 the island was studied 
by a scientific expedition whose base was thereafter used for a 
South African weather station, rebuilt in 1962. (M. W. H.) 

BIBLIOGRAPHY.—J. Brander, Tristan da Cunha (1940); E. Christo- 
phersen, Tristan da Cunha (1940); A. B. Crawford, Z Went to Tristan 
(1941); P. A, Munch, Sociology of Tristan da Cunha (1945); D. M. 
Booy, Rock of Exile: a Narrative of Tristan da Cunha (1957); M. W. 
Holdgate, Mountains in the Sea (1958); P. E. Baker et al, Phil. Trans. 
Roy. Soc., A, vol. 256 (1962); P. J. F. Wheeler, “Death of an Island: 
Tristan da Cunha,” Nat. Geog. Mag., 121:678-695 (May 1962); J. P. 
Blair, “Home to Lonely Tristan da Cunha,” Nat. Geog. Mag., 125: 
60-81 (Jan, 1964) ; D. E. Baird et al., Phil. Trans. Roy. Soc., B (1965). 

TRISTAN L’HERMITE, FRANCOIS (16017-1655), 
French poet and dramatist, one of the finest writers of Louis XIII's 
reign. Born in La Marche at an uncertain date, he first appears 
leading a vagrant and precarious existence. About 1621 he entered 
the service of the king’s brother Gaston, duc d’Orléans, in which 
he remained for more than 20 years. He followed Gaston into 
exile in Lorraine and at Brussels, but felt himself to be undervalued 
and, in 1646, attached himself to the duc de Guise. Elected to the 
Académie Française in 1648 or 1649, Tristan died in the Hôtel de 
Guise, in Paris, practically destitute, on Sept. 7, 1655. 

Tristan’s books of poems were Plaintes d’Acante (1633), Les 
Amours (1638), La Lyre (1641), and Vers héroiques (1648). Of 
his plays the most successful was the tragedy La Marianne (1636; 
printed 1637), though Penthée (1638; printed 1639), and his 
comedy Le Parasite (1653; 1654) also deserve mention. He also 
published a picaresque novel, Le Page disgracié (1642). 

Tristan’s character is praised by all who knew him, Cyrano 
de Bergerac declares him to be the only poet, the only philosopher, 
and the only free man of his time. His isolated life, however, 
caused his work to be neglected till the 20th century, when it was 
recognized as ranking with Racan’s as the best poetry of his period. 
It is baroque in the best sense of the term. His use of conceits and 
daring metaphors is modified by good taste and common sense, and 
no other poet of his age shared his feeling for the beauties of 
visible nature and the play of light and shade. His poetry is 
neither declamatory like that of Malherbe and his followers, nor 
confined to amorous politenesses like that of Voiture. For genuine 
delicacy of feeling it stands alone. 

To achieve this ideal, Tristan took the poetry of the Marinistic 
school as his model, and it has been shown that some of his most 
representative poems are exquisite adaptations of pieces by Marino 
himself. 

BrsrrocrarpHy.—There are useful selections in the Collection des 
Plus Belles Pages (1909), and in the Garnier series (1925); and an 
edition of Le Page disgracié by A. Dietrich (1898). See also N. M. 
Bernardin, Un précurseur de Racine, Tristan l’Hermite (1895); A. 
Carriat, Bibliographie des oeuvres de Tristan Hermite (1955). For 
Tristan’s Marinism see A. Adam, Théophile de Viau (1935), and 


Histoire de la littérature française au XVII” siècle, vol. i (1948). 
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TRIUMPH, the highest honour bestowed in ancient Rome 
upon a victorious general (Latin triumphus). It was granted only 
on certain conditions, relaxed in special cases. To triumph, one 
must be a magistrate cum imperio, holding supreme and indepen- 
dent command, and the victory won should have been considerable. 
The power of granting a triumph rested with the Senate, which also 
paid for it. Special legislation was necessary to keep the general 
in possession of the imperium on his entry into Rome. He re- 
mained outside the city limits until this ordinance was passed; 
neglect of this constitutional procedure was rare though not un- 
heard of. 

The triumph, a solemn procession, starting from the Campus 
Martius, passed through the city to the Capitol. The streets were 
adorned with garlands, and the procession was greeted with shouts 
of Jo triumphe. At its head were the magistrates and Senate, fol- 
lowed by trumpeters and then by the spoils (arms, standards, 
statues, etc., representations of battles and of the towns, etc., of 
the conquered country). Next came the victims destined for 
sacrifice, especially white bulls with gilded horns. They were 
followed by the prisoners kept to grace the triumph. The chariot 
of the victorious general (triumphator) was crowned with laurel 
and drawn by four horses. The general wore the costume (purple 
tunic and toga with gold embroidery) of Capitoline Jupiter (in 
other words, he was dressed like a king, the original triumphator) ; 
in his right hand he held a laurel or a palm branch, in his left an 
ivory sceptre surmounted by an eagle. Above his head a golden 
crown was held by a slave, who reminded him repeatedly in the 
midst of his glory that he was a mortal man. Last came the 
soldiers, singing anything they liked, including ribaldry and scan- 
dal against their general, probably a means of averting the evil 
eye from him, On reaching the Capitoline temple the general 
placed the laurel or palm on the lap of the image of Jupiter and 
offered thank offerings. The prisoners were usually put to death. 
A feast of the magistrates and Senate concluded the ceremony. 

A naval triumph was sometimes allowed for victories at sea, 
and a general who did not earn a triumph might be granted an 
ovatio, in which he walked or rode on horseback, wearing the 
purple-bordered toga of an ordinary magistrate and a wreath of 
myrtle. 

Under the empire only the emperors celebrated triumphs, be- 
cause the generals commanded under their auspices as lieutenants 
(legati); the only honour the generals received was the right of 
wearing triumphal costume (ornamenta triumphalia) on festivals. 
There were still triumphs of Christian emperors, e.g., Honorius in 
403, and the theme was revived in new and spectacular forms in 
Renaissance art. 

See K. J. Marquardt, Römische 


pp. 582 ff. (1884; reprinted 1957); 
Classical Dictionary, p. 926 (1949). 


Staatsverwaltung, 2nd ed., vol. ii, 
A. D. Momigliano in The Oxford 
(H. J. R.; X.) 


TRIUMPHAL ARCH is an arch that was built to com- 


memorate the victory of a Roman general; in a broader sense, any 
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monumental arch built for purely commemorative or even dec. 
orative purposes. The teim is also used for the great arch be. 
tween the nave and the apse of an early Christian basilica (CEI 
although this arch is an integral part of the interior structure at 
the church and has no resemblance to the Roman triumphal 
arch. 

The origin and significance of this typically Roman form of 
monument is much debated. It was a separate structure, with no 
connection with city gates or city walls, and should not be con- 
fused with the Porta Triumphalis through which the victorious 
Roman army had to pass before entering the sacred city territory 
(pomerium) of Rome. Its basic form consisted of two piers 
connected by an arch and crowned by a superstructure, attica, 
that served as a base for statues. The arch was usually placed 
over a street; in Rome, preferably over a street used by the 
triumphal processions. The attica carried a commemorative in- 
scription. The statuary at first usually represented the victor in 
his triumphal chariot; later, only the emperor was depicted. The 
function of the arch therefore seems to have been that of an 
honorary monument of unusual importance; it was so interpreted 
by the only ancient author who discussed it, Pliny the Elder (6, 
A.D. 70). 

By the age of Augustus, it sometimes took the form of a triple 
arch with the central passage somewhat higher than the flanking 
ones. Few triumphal arches of the time of the republic are known. 
In Rome three were erected: the first, in 196 B.c. by L. Stertinius; 
the second by Scipio Africanus on the Capitoline hill in 190 B.C.; 
and the third, the first in the Forum area, by Q. Fabius Allobrogicus 
in 121 B.C. All carried statuary, but little is known of their archi- 
tectural form. 

In Augustan times and during the imperial period the triumphal 
arch was very popular. Early in the 4th century A-D. there were 
36 such monuments in Rome. The triumphal arch of imperial 
times was a very articulate monument. The facade was of marble, 
columns and ornamental cornices were added to the piers and 
attica, and the archway and sides were adorned with sculpture in 
relief referring to victories and other achievements of the emperor. 
In Rome three triumphal arches have survived: the Arch of Titus 
(completed after the emperor’s death in A.D. 81) with representa- 
tions of his triumph over Jerusalem; the Arch of Septimius 
Severus (203-205) commemorating his victory over the Parthians, 
and the Arch of Constantine (312). The latter is a composite 
product, decorated with reused material from the times of 
Domitian, Trajan and Hadrian. Outstanding examples of arches 
outside Rome are: those of Augustus in Susa, Aosta, Rimini an! 
Pola; those of Trajan in Ancona and Benevento; that of Marcus 
Aurelius in Tripoli, and that of Septimius Severus in Leptis 
Magna in north Africa. (See also Roman ARCHITECTURE.) | 

In Castelnuovo in Naples is a marble gateway called the tt 
umphal arch of Alfonso I (1453-70); in its decoration it was 1 
spired by its ancient forerunners. The r7th-century Porte St 


TYPES OF THE TRIUMPHAL ARCH 
(Left) Arch of Trajan, Benevento, 2nd century; (centre) Arc de Triomphe, Paris, early 19th century; 


(right) Arch of Constantine, Rome, 4th century 
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Denis and Porte St. Martin and; above all, the Arc de Triomphe by 
Chalgrin (1836), allin Paris, are noteworthy. The Marble arch in 
London, designed by John Nash in 1828 for an entrance gate to 
Buckingham palace and later moved to its present position, was in- 
spired by the Arch of Constantine; the Hyde Park Corner arch 
from the same year was of more independent design, 

The Washington arch in New York city, built to commemorate 
the 100th anniversary of Washington’s presidential inauguration 
(completed 1895 ), is exceptional for its balanced blend of modern 
and ancient stylistic features..See also MonuMENTS AND ME- 
mortars; and references under “Triumphal Arch” in w pE 

Ex. S. 

i TRIVANDRUM; the ‘capital and largest town of Kerala 
state, India, and the administrative headquarters of the district 
of the same name, ison the Malabar Coast, about 50 mi. (80 km.) 
NW of Cape Comorin. The city lies about a mile from the sea. 
Pop, (1961) 239,815. The name Trivandrum is a contraction of 
Tiruvanantapuram, the ancient’ name of the city, It attained 
prominence during’ the reign of King Martanda Varma, who in 
1745 made it the capital of his newly constituted kingdom of 
Travancore.’ An important feature of the city is the spacious fort 
which contains several palaces and a temple dedicated to Vishnu, 
with a sculptured, seven-story tower. Trivandrum is a noted reli- 
gious centre and the temple attracts many pilgrims. The city also 
has a museum, a picture gallery, and a zoological garden. It is the 
seat of the University of Travancore, to which are affiliated the 
numerous colleges and technical institutes of the city. Local in- 
dustries include the manufacture of coir rope, rubberware, textiles, 
and chemicals, and the preparation of coconut oil. Trivandrum 
has good road ‘and rail connections, an efficient system of back- 
water canals, a small harbour; and an airport. 

Trivanprum District has an area of 847 sq.mi. (2,194 sq.km.) ; 
pop. (1961) 1,744)531. The southernmost of the districts of 
Kerala, Trivandrum lies at the southern tip of the west coast of 
India. “It consists mainly of ’a coastal plain broken in places by 
laterite hills and knolls, and bounded on the east by the Cardamom 
Hills. It has a fairly high average annual rainfall of more than 
80 in: (2,030 mm.) | The principal products are rice, coconut, 
areca nut, cardamom, pepper, ginger, and rubber. Along the coast 
fisheries are important. The chief industries are those connected 
with coconut, oilj:and coir; others include the manufacture of 
aluminum and rubber. (V. V. B.) 

TRNAVA (German TirNav or TyRNAU), a town’ of West 
Slovak region (kraj), Czechoslovakia; lies about 32 mi. (51 km.) 
NE of Bratislava, on the east bank of the Trnava River and on the 
main rail and road routes to Zilina. On the northern edge of the 
fertile black-earth plain of lowland Slovakia; it has long been an 
agricultural market; espécially-in grain, wine, and sugar. Pop. 
(1961) 32,594. Its position north of thé! limit of Ottoman còn- 
Quest. in: the 16th century:;was. important to/both Magyar and 
Slovak cultural institutions seeking refuge from Turkish rule: Evi- 
dence of its past’ is seen inthe Gothic church of St. ‘Nicholas 
(late 14th century); the :17th-céntury former university: church of 
= John’ (one iofithe largest” Baroque churches in Slovakia), and 

e Loth-century town tower: |The university founded in 1635 was 
Moved to Budapest in 1773..There are important ethnographical 
Collections in the Western Slovak Regional Museum. About 6 mi: 
n are SW. is Smolenice|Castle where international conferences 
ye eld.: Trnava District is well known: for its preservation of 

cal traditions and costumes, and for fine pottery (especially at 

odra), Rolling stock is builf and there is sugar refining. 

> (H. G. S:) 

TROAD: see Trov. 

QaROBRIAND ISLANDS, a group of islands about 100 mi. 
em N of the extreme: eastern end: of New Guinea and 
hae a of the territory of Papua. Area’ c. 170 sq-mi. (440 
about 1 The: native population, which is Melanesian, numbers 
several 0,000... The Trobriands comprise four: main islands and 
dered oal ones, all composed of coralline limestone, and bor- 
or pi 2, coral-reefs. The largest island of the group, Trobriand, 
and see Island, is about 30 mi. (48 km.) from north to south, 
Hes in width from 3 to 10 mi. The highest part of the 
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island is scarcely more than 100 ft. in elevation, and much of it is 
covered with swamp. (D: W. F.) 

TROCHEE, in metre the name of a foot or metron: The 
English trochaic foot consists of a stressed (or long) syllable fol- 
lowed by an unstressed (or short) syllable. The Greek trochaic 
metron consists of long, short, long, anceps: -v~~. “Either or 
both longs may be resolved into two shorts: vvvuu =.\ The most 
common’ type of trochaic verse is the catalectic tetrameter (of 
which the last metron is a cretic-v-), Catalectic tetrameters 
are found in tragedy and, still more often, in comedy. There is 
diaeresis after the second metron. Lyric trochees are much used 
in comedy. 

In Latin the most common type of trochaic verse is the catalec- 
tic tetrameter, or septenarius, much used by Plautus and Terence. 
(See also Prosopy, CLASSICAL.) 

One type of English trochaic verse, employed, for example, by 
Tennyson in Locksley Hall, is identical with the classical catalectic 
tetrameter: 


an) , adalah? iat FSS y og ht Pr che 
Comrades, leave më here a little,|| while äs yet ’tis early morn 


Longfellow’s Hiawatha is composed in trochaic tetrameters (count- 
ing by the English method, four feet, not four metra) : 


7 , , , 
If you ask me, whence these stories? 


See also METRE. (L. P. EP.) 

TROELTSCH, ERNST (1865-1923), German liberal Prot- 
estant theologian and historian, whose works were determined by 
two underlying philosophical concerns: the significance of the 
modern historical consciousness for understanding and evaluating 
western religion and culture, and the problem of relating the living 
power of historical Christianity to the needs growing out of the 
cultural situation and the religious unrest of his time. Troeltsch 
was born in Haunstetten near Augsburg on Feb. 17, 1865. From 
1894 to 1914 he was professor of theology and from 1910 to 1914 
also professor of philosophy at Heidelberg; from 1915 to 1923 he 
was professor of philosophy at Berlin. He also served as under- 
secretary for Protestant affairs in the Prussian Ministry of Public 
Worship and Education (1919-21), He died at Berlin on Feb. 1, 
1923. 

The bulk of Troeltsch’s writings were historical studies dealing 
with philosophy of religion, philosophy of history, Christian the- 
ology, and social ethics, and with the broad periods and move- 
ments of Western history.: As a Neo-Kantian, and in opposition 
to the Marxists, he insisted, in the name of “the religious a priori,” 
upon the independence of religion in its relation to and influence 
upon society; at the same time, as a sociologist of religion, he in- 
vestigated the ways in which social factors have influenced the 
development of religion and its institutions.’ Under the influence 
of A. Ritschl he emphasized the decisive concern of Christianity 
with the enhancement of the human personality, the personality 
of Jesus being assumed as the unifying element in all forms ‘of 
Christian faith. In contrast to Ritschl, however, he stressed the 
autonomous role of reason and intuition in religion and the sole 
tight of historical method in theology; he demanded also'a com- 
parative study of the world’s religions. 

In his view of history Troeltsch, like W. Windelband and H. 
Rickert, stressed the differences between nature and history, view- 
ing the latter in terms of individuality, unique development and 
(provisional) creative synthesis. Each religion, in his view, is 
closely bound up with its local culture. With a strong*inclination 
to nominalism and relativism, he rejected the claim of any religion 
to absoluteness. 

In his interpretation of the history of Christian’ social ethics 
Troeltsch gave prominent place to the various formulations of 
(ethical and legal) natural law theory. He severely criticized 
Luther and Lutheranism for the social conservatism issuing from 
a dualism between the church and the world and between Gospel 
and Law. Like Max Weber, he examined the relations between 
Calvinism and capitalism He went beyond Weber in discriminat- 
ing three types of Christian group in history—the church type, the 
sect type and the mystical type. 

The Neo-Reformation theologians (e.g., Karl Barth and Emil 
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Brunner) had viewed Troeltsch as a major misinterpreter of 
Christian faith and of the Reformation. Among the philosophical 
theologians of existentialism, Paul Tillich and H. Richard Niebuhr 
in qualified ways have acknowledged special indebtedness to him, 
as did also the Roman Catholic theologian Friedrich von Hügel. 

Many of Troeltsch’s writings have been assembled in Gesam- 
melte Schriften, four volumes (1912-25). The most influential of 
his books are Die Absolutheit des Christentums und die Religions- 
geschichte (1902 and later editions); Die Bedeutung des Protes- 
tantismus fiir die Entstehung der modernen Welt (1906 and later 
editions; Eng, trans., Protestantism and Progress, 1912); Die 
Soziallehren der christlichen Kirchen und Gruppen (1912; Eng. 
trans., The Social Teaching of the Christian Churches, 1931); Der 
Historismus und seine Probleme (1922); and Der Historismus und 
seine Uberwindung (1924; Eng. ed., Christian Thought, Its His- 
tory and Application, 1923). 

Brerrocrapuy—R. S. Sleigh, The Sufficiency of Christianity, with 
bibliography (1923); R. H. Bainton, “Ernst Troeltsch—Thirty Years 
After,” Theology Today, 8:70-96 (April 1951); Walter Bodenstein, 
Neige des Historismus (1959). (J. L.A. 

TROGIR (Italian Trav), a port in Dalmatia, Yugos., 10 mi. 
(16 km.) W of Split. Pop. (1961) 5,003. The town is built on 
an island, connected with the mainland by a stone bridge, and with 
the island of Ciovo by a swing bridge. Under the name of 

- Tragurion it was colonized by Syracusan Greeks about 385 B.c., 
and was known to the Romans as Tragurium. In the 6th century 
A.D. it became part of the Eastern Empire. From 986 its rulers 
were first the Croatian kings, then Venice (998), the Normans, 
and Byzantium again, In 1105 it acknowledged the supremacy of 
the Hungarian-Croat kings, while retaining its municipal freedom, 
and received a charter in 1108. In 1242 the Tatars pursued Bela 
IV of Hungary to Trogir, but were unable to storm the island 
town. The Bosnian kings ruled Trogir for a period, and from 
1420 to 1797 it was under the sovereignty of Venice. Its later 
history was that of Dalmatia. The Italians failed in an attempt 
to take possession of it in 1919, and it passed to the Yugoslavs in 
1920. Trogir’s Cathedral of St. Lawrence (Gothic with Renais- 
sance additions) is one of the most’ beautiful in Dalmatia; the 
portal was built by the Croatian artist Radovan in 1240. 

(V. De.) 

TROGON, any of the birds forming the family Trogonidae, 
an assemblage of 34 species confined to warm regions generally 
but best represented in tropical America, They are small to me- 
dium-sized birds (9-14 in. [23-36 cm.]) with soft plumage, and 
this so weakly attached to the fragile skin that feathers may be 
lost at the touch. Males usually are brilliant metallic green above 
and chestnut, red, orange, or yellow below. Feathers of the broad 
and curiously truncate tail are white-tipped and the outer rectrices 
often conspicuously barred with white. Females are duller below 
and usually blackish above. The nostrils and base of the broad 
bill are fringed with bristles. The wings are short and rounded. 
The feet are small, with the first and second toes turned backward, 
an arrangement unique among birds. Some species have crests 
or tufts behind the eyes and all have a bare, brightly coloured 
orbital ring. 

Trogons inhabit forests and are nonmigratory. Usually they 
are found singly or in pairs, the latter often keeping in touch 
by exchanging a variety of simple call notes. They customarily 
feed on the wing by darting from a perch to snatch insects from 
the air or a small fruit from its stem. The nest may be a tree 
cavity or a hole dug in a termite or wasp nest. The two to four 
eggs are white or pale buff, bluish, or greenish. The northernmost 
of the trogons, the coppery-tailed trogon (Trogon elegans), oc- 
curs in the U.S., locally in Arizona and Texas. 

Most notable of all trogons is the Central American quetzal 
(Pharomachrus mocinno), considered by many the most. mag- 
nificent of this colourful family. The male is especially note- 
worthy both in appearance and in tradition, About the size of a 
domestic pigeon, the bird is iridescent bronzy green above, crim- 

son below, with white outer tail feathers. The head is ornamented 
by a crest of bristly feathers extending from the base of the bright 
yellow bill to the nape. The wing coverts and those of the tail 
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are extraordinarily long, l 
barbed, and plumelike, a ch 
teristic shared by all member 
the genus. However, only ; 
male quetzals are ornami 
with tail coverts that form 
ful trailing streamers up to 
to three feet long. The fem: 
a duller green above, 
brownish below, and lacks 
crest and trailing tail cove 
The quetzal has a long his 
of association with man. It 
especially revered in Guate 
where it serves as the natio 
emblem, provides the name of| 
monetary unit, and, since 
has- been» pictured on 
stamps. In pre-Columbian tim 
quetzal plumes were used fo 
sonal adornment by Aztet 
royal or noble blood, death: 
decreed for all others who 
to use them. Early Eur 
_ chroniclers mention quetzals 
among the colourful tropical si 
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of Montezuma ànd state th 
prized plumes were plucked 
riodically without harm t 
living bird. Soon after the 
ish Conquest the quetzal b 
so rare in accessible regions that it was classed as a bird of fe 
until rediscovered by Europeans in 1832. - Today it is found 
in undisturbed subtropical, humid forests from Oaxaca, 
south to western Panama. 

Quetzals breed from March to July, and usually are soli 
other seasons. They frequently nest in abandoned woodp 
holes or in cavities excavated in decaying trees by them 
There is but one entrance for accommodation of the male’s ph 
—not two as is popularly believed. Incubation of the two 
blue eggs lasts 17-18 days, and is undertaken by both 
Customarily two broods are reared.in a season, usually i 
same nest. The nestlings are hatched naked, pink-skinned, 
with eyes closed until the eighth day. During the first days 
are fed insects and other animal matter, but later are given 
increasing percentage of fruit, especially that of the laurel fi 
Young quetzals leave the nest after 23-30 days: (E. R. B 

TROGUS, POMPEIUS (late 1st century B.C.), Ro 
torian, whose work, though not completely preserved, is 
tant for Hellenistic studies. He was a Vocontian Gaul 
Gallia Narbonensis, whose grandfather gained Roman citi 
(and the name Pompeius) from. Pompey-and whose fathet 
secretary to Julius Caesar. He wrote a zoological wor 
Animalibus, quoted by the elder Pliny, and a history, Hi 
Philippicae, in 44 books, so called because the Macedonian 
pire founded by Philip II is its central theme. This work 
the ancient kingdoms from Assyria and Persia to Maced 
the Hellenistic monarchies, followed by Parthia, Rome und 
kings, and Gaul and Spain. Trogus probably took the bl 
his material from the History of Kings of Timagenes, 0 
temporary in Rome, In contrast to Livy’s tradition, 
spective is cosmopolitan and Greek, not patriotic and Rom 
description was varied and discursive, and it avoided 
rhetoric by reporting speeches indirectly, not as set © 
(though Mithradates is made to speak powerfully). The 0 
work is lost, but its character is preserved in Justin’s EP 
the prologi (or summaries of books), and some fragments, Ñ 
also JUSTIN.) K 

BeLIocraPnY.—Prologi and Fragments, ed. O. Seel, “Teubner 2° 
(1936); Justin, Epitome, ed. O. Seel, “Teubner Series” a93 
Trogus and Timagenes, A. von Gutschmid, Kleine Schriften, vol 
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ais ff. (1894) 5 E. Schneider, De Trogi historiarum Philippicarum  con- 
silio. eb, arte (1913) 5 O- Seel, “Die Praefatio des Pompeius Trogus,” 
Erlanger Forschungen, Reihe A, Band 3 (1955), (A. H. McD.) 


TROILUS, in Greek mythology an inconspicuous son of King 
Priam and Queen Hecuba of Troy, was portrayed in the medieval 
story of Troilus and Cressida as the embodiment of the innocent 
young lover betrayed bya fickle charmer. In the Jliad Troilus is 
killed before the action begins. According to a non-Homeric 
legend, which is commonly represented in Greek art from c. 600 
Bc; while escorting his sister to a well outside Troy he was am- 
bushed by Achilles, who ran after him so-fast that Troilus, although 
on horseback, was overtaken and killed. His death was the subject 
of a lost tragedy by Sophocles. 

The love story of Troilus and Cressida (also called Briseida), 
which first appeared in the 12th century A:D. as part of the Roman 
de Troie by Benoit de Sainte-Maure (g.v.), was immensely popu- 
larin the Middle Ages (see further Troy, LEGEND or). It was 
treated on its own by Boccaccio in his Filostrato and by Chaucer, 
and is the subject of a play by Shakespeare, (H. W. Pa.) 

TROIS-RIVIERES (Turee Rivers), a city and port-at the 
confluence of the St. Maurice and St. Lawrence rivers in Quebec, 
Can., 100 mi. (160 km.) NE. of Montreal and 78 mi. (126 km.) 
SW of Quebec City. Founded in 1634 by order of Samuel de 
Champlain and named after the St. Maurice, which flows into the 
St. Lawrence by three channels or three rivers, it is one of the 
oldest settlements of Canada. : In 1857 it was incorporated as a 
city. Ironwares were manufactured as early as the 17th century 
at the St. Maurice forges located several miles from the city. At 
the turn of the 20th century the development of cheap hydro- 
electric power on the St. Maurice and the availability of vast 
forest reserves of pulpwood in the immediate area occasioned a 
greatvindustrial and commercial development. Trois-Riviéres is 
one of the largest newsprint-manufacturing centres in the world. 
Ironworks, textiles, clothing, and electrical equipment are also 
manufactured. Trade is carried on in lumber, grain, asbestos, and 
chemical products; its port handles an annual traffic of over 
3,000,000 tons of commodities. Trois-Rivières is the commercial 
Centre of an urban area comprising more than. 135,000 inhabitants 
within a 25-mi, radius, and including such cities as Shawinigan 
(q.v.), Grand’Mére, and Cap de la Madeleine, The city is the 
Seat of a: Roman Catholic bishopric and the county seat of St. 
Maurice. Ferryboats cross the St. Lawrence the year around, 
giving access'to the south'shore:area. Pop. (1961) 53,477. More 
than 95% of the population is French Canadian. (P: Ca.) 

TROJAN PLAN ETS, a group of asteroids or minor planets, 
named for characters in Homer’s /liad, revolving around the sun 
in the same periodas Jupiter. Achilles, the first member of the 
group, was discovered by Max Wolf in 1906, and subsequently 
the number of known members was increased to 14. 

The orbit of Achilles was calculated by» Adolf Berberich, who 
found that its period was almost exactly that of Jupiter. There- 
upon .C.\V. L. Charlier, noting that Achilles was about 55° in 
front of Jupiter, as seen from the sun, suggested that it: was an 
example: of: one of the particular cases’ of planetary motion de- 
rok by Joseph Louis Lagrange in 1772. Until 1906 these results 
ad been of mathematical interest only. 

J Lagrange’s work dealt with the general problem of three bodies, 
d feed case being that in which the sun and Jupiter are the 
dae bodies with sensible masses, the orbit of Jupiter being con- 
i ered circular. The figure represents schematically a coordinate 
ystem rotating with Jupiter’s period in which the sun, S, and 


a5 J, will occupy fixed posi- by 
S. A minor planet located in ZIN 
FY of the three points Ly, Lo, or k) He 
2 on the line joining S and J, AEA DE NY TEER 
L at either of the points Lok 5 te A i 
Fees form equilateral tri- N ! f 
Mae with Sand J, if started We 
would <3 2pemopnale velocity, ts 


e same Continue to occupy SCHEMATIC REPRESENTATION OF 
Sun and Position relative to the GENERAL PROBLEM OF THREE CE- 
Jupiter, The straight LESTIAL BODIES (see TEXT) 
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line solutions are of little practical importance, however, since 
slight disturbances would cause the minor planet to move away 
from the Lagrangian points. The greater practical significance 
of the equilateral solutions is due to the fact that these solutions 
are stable in the sense that small oscillations about these positions 
exist. The oscillations about the triangular points fall into two 
classes; (1) an oscillation, called the libration, with a period of 
about 148 years for small amplitudes, increasing with the ampli- 
tude; (2) oscillations with approximately the same period as that 
of Jupiter’s revolution, about 11.86 years. Oscillations of this 
second type depend on the eccentricity and inclination of the 
asteroid. No known Trojan has an orbital eccentricity exceeding 
0.15, while other asteroids have eccentricities as large as 0.54. 
The small degree of eccentricity permits the Trojan to maintain 
a permanent stable association with its Lagrangian point. 

Of the 14 well-known members, 9 Trojans—Achilles,. Hector, 
Nestor, Agamemnon, Odysseus, Ajax, Diomedes, Antilochus, and 
Menelaus—are in the neighbourhood of the triangular point Ly, 
which is 60° ahead of Jupiter (greater longitude). Five—Patro- 
clus, Priamus, Aeneas, Anchises, and Troilus—are about 60° be- 
hind Jupiter. 
` Asa group the Trojans belong among the fainter known aster- 
oids. However, their faintness is due to the fact that they are 
much more distant than the typical asteroid, which is located be- 
tween Mars and Jupiter. The known Trojans undoubtedly rank 
among the larger asteroids. There are probably many smaller and 
even fainter members as yet undiscovered. The mathematical 
theory of the motions of the Trojans has attracted the interest of 
a number of astronomers and mathematicians, and sequences of 
possible orbits have been obtained under certain simplifying hy- 
potheses. However, the limiting cases present great difficulties 
in analytical treatment. No certain information exists concerning 
the possibility that the action of other planets may cause a 
Trojan planet to change into a non-Trojan planet or, conversely, 
change an orbit circling around the sun or Jupiter, or both, into a 
Trojan type. 

See also AsTERoms: Statistics of the Asteroid Ring; CELESTIAL 
Mecuanics: The General Problem of Three Bodies. 

(D. Br.; D. L. H.) 

TROJAN WAR: see Troy. 

TROLLHATTAN, an industrial town of Sweden in the län 
(county) of Älvsborg, 45 mi. (72 km.) NNE of Göteborg (Gothen- 
burg) by rail, Pop. (1960) 31,901. On the banks of the Göta älv 
(Göta River), it was formerly famous for its imposing waterfalls, 
These are now harnessed for hydroelectricity, but are sometimes 
reopened during the summer. The state-owned Olide and Hojum 
power stations have a combined capacity of 230,000 kw. and are 
responsible for the main part of the power distribution in west- 
ern, Sweden. By means of locks on the Trollhätte Canal (see 
Göra Canat) for vessels of up to 2,200 tons, a difference in height 
of 107 ft. (33 m.) is overcome. « The industries of the town pro- 
duce locomotives, diesel engines, water turbines, aircraft and air- 
craft engines, automobiles, sawblades, graphite electrodes, ferro- 
chromium, phosphates, plastics, and rotary presses. 

(W. K.-G. J.) 

TROLLOPE, ANTHONY (1815-1882), English novelist, is 
a good example of a writer whose popular appeal conceals until 
long after his death the nature and extent of his literary merit. 
The history of ,his reputation is curious. His first novels were 
ignored, and at 40 he was still only a moderately successful civil 
servant with hankerings after literary fame. With The Warden 
(1855) he achieved a modest success. From about 1858 to 1872 
he was prolific, highly paid, much admired and discussed, but 
always rather as a popular entertainer than as an artist. From 
about 1869 till his death he produced many of the novels which 
are the basis of his enduring reputation, and steadily declined 
in.popularity and critical esteem. His work had only been fash- 
ionable, and fashions change; he had been enjoyed, but seldom 
well understood. 

After his death, and the posthumous publication of his auto- 
biography, he was remembered mainly as a reproach to mid-Vic- 
torian bad taste. The commonest criticism was that he was a 
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“mere photographer,” and no one, perhaps, realized that the re- 
proach implied an unconscious tribute to his greatest strengths: 
psychological insight and a steady, consistent vision of the social 
structure. In 1920 George Saintsbury praised Trollope, but 
not in a way likely to appeal to a generation aggressively conscious 
of not being Victorian. From his account it appeared that Trol- 
lope went to pieces about 1868, the chief sign of this being that 
his later books did not contain so many jolly and attractive charac- 
ters as his earlier ones, Saintsbury spoke for many who were 
startled and uneasy at finding satire in the work of a popular 
entertainer. A few years later Michael Sadleir attempted with 
some success to revive Trollope’s reputation; but his work was 
more notable for biographical interest than critical insight. By 
maintaining that Trollope was “the voice of an epoch” he allowed 
the question of Trollope’s merits to remain one of “Victorianism.” 
No author of distinction is fully appreciated if read mainly for 
his period flavour. 

During World War II Trollope enjoyed a strange second spring 
of general popularity. Though far from being an escapist writer, 
he provided relaxation and escape because of the unusual solidity 
of his imagined world. After 1945 this exceptional popularity 
naturally lapsed, and it is permissible to hope that a juster appre- 
ciation of his real stature prevails. 

Trollope was born in London, on April 24, 1815. He grew up 
in an atmosphere of decayed gentility, mingled with recurrent 
financial worry. His father was a barrister, something of a scholar, 
and an unsuccessful farmer who went bankrupt. His mother 
(Frances Trollope; 1780-1863) was a woman of strong, and per- 
haps rather masculine, character, who salvaged the family for- 
tunes by beginning a long literary career at the age of about 50. 
Justly forgotten as a novelist, she has been remembered for one 
bitter, amusing, and in parts scandalous book, Domestic Manners 
of the Americans (1832). Anthony was her third son, and his 
eldest brother Thomas Adolphus (1810-92) was also a novelist. 

The chief source of information about Anthony’s early life is 
his autobiography. He was an exceptionally truthful man. In 
boyhood and youth he suffered acutely; he felt himself a misera- 
ble outcast at the two great public schools he attended—Win- 
chester and Harrow. Adolescent awkwardness was prolonged well 
into his 20s. His years as a junior clerk in the General Post Office 
in London (1834-41) were lonely and aimless. At the age of 25, 
he lacked adult poise, academic distinction, friends, and prospects, 
and was convinced that he was so repulsive to women that he could 
never marry. 

His transfer to Ireland as a postal surveyor in 1841 was the 
beginning of recovery. He was not so poor, he liked traveling 
round the country better than London lodgings, he began to hunt 
(a favourite diversion for the rest of his life), and to have some 
social life. In 1844 he married Rose Heseltine, an Englishwoman, 
and set up house at Clonmel. His first novels, The Macdermots 
of Ballycloran (1847) and The Kellys and the O’Kellys (1848), 
were set in Ireland. They failed with the public, and their literary 
merits are modest. But they contain flashes of that psychological 
insight that was to become his abiding strength. Gradually suc- 
cess came to him. The Warden was his first book of distinction. 
Short and somewhat slight, it is a delicate psychological study. 
Mr. Harding, the warden of a hospital for old men, is attacked 
in the press for making too much money out of a charitable sine- 
cure. He feels the truth of the charge, and against all the best 
ecclesiastical and legal advice, he resigns. Apart from an ir- 
relevant (though amusing) chapter or two parodying Dickens and 
Carlyle, the book is severely classical, concentrated, and penetrat- 
ing. It has no literary ancestors, and is not strictly comparable 
with any work of its period. Having discovered his own original 
vein, Trollope during the next 12 years produced five more books 

set, like The Warden, in the imaginary county of Barsetshire— 
Barchester Towers (three volumes, 1857); Doctor Thorne (three 
volumes, 1858); Framley Parsonage (three volumes, 1861); The 
Small House at Allington (two volumes, 1864); and The Last 
Chronicle of Barset (serialized 1866-67; two volumes, 1867). 
These remain his best-loved works. 

While they are not his most profound or distinguished contri- 
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bution to the English novel, they are certainly among the most 
enjoyable of his works. They excel in memorable characters— 
Mrs. Proudie, the terrible virago-wife of the bishop, Archdeacon 
Grantly, the worldly but sympathetic squire-ecclesiastic, and Mr, 
Crawley, the desperately underpaid, scholarly perpetual curate 
of a poor parish.. They have the flavour of the cathedral close 
and of a landed aristocracy. They were old-fashioned, even ang. 
chronistic, when they were written. The Reform Bill of 1832 has 
made scarcely a ripple on the quiet pool of aristocratic supremacy, 
Trollope has often been praised for his accuracy in depicting the 
ecclesiastical and social powers. It is important to notice that 
he knew little of either at firsthand. His imaginative compre. 
hension of social realities, and his quiet, persuasive style convinced 
people that he was writing from memory. 

But in these years, while still a busy civil servant, rider to 
hounds, and valued member of a social circle, he produced 18 other 
novels and travel books, as well as the Barsetshire series, He 
returned to London in 1859, and at this time his energy was tre- 
mendous. His enjoyment of achievement, literary, professional, 
and social, was sharpened by the memory of the lean years before 
1841. Unlike most of the few men who equaled him in vitality, 
he was very methodical. He wrote mainly before breakfast ata 
fixed rate of 1,000 words an hour. He paid for his rapid produt- 
tion with occasional prolixity, but he never wrote of what he had 
not vividly imagined. Intensely imaginative, scrupulous, and 
oversensitive, he concealed his inner life with a hearty quick-tem- 
pered masculinity. The surface—friendly, generous, and angry by 
turns—was not a fraud; it represented a genuine part, but not the 
deepest part, of his character. The vagaries of his reputation 
are due, in part, to the vulgar error that a hearty, bluff character 
must be incapable of subtlety. 

Of the Barsetshire series, Barchester Towers is the funniest, 
Doctor Thorne gives the best picture of a social system based on 
birth and the ownership of land, and The Last Chronicle, the story 
of the sufferings of Mr. Crawley, is the most pathetic. Among 
other notable works of this period are Orley Farm (1861-62; 
two volumes, 1862), which revivifies the traditional plot of the 
disputed will, and Can You Forgive Her? (1864-65; two volumes, 
1865), the first of his political novels, in which Plantaganet Pal- 
liser, later duke of Omnium, and his wife Glencora made their 
first major appearance. Their saga stretches intermittently over 
many volumes down to The Duke’s Children (three volumes, 
1880), and is perhaps Trollope’s subtlest study of the difficulties 
and dangers of marriage. : 

Trollope’s interest in politics was not only literary. Having 
resigned from the civil service in 1867, he stood as Liberal candi 
date for Beverley in 1868, His Liberalism was of a cautious, 
conservative kind, based, like Gladstone’s, on veneration for tradi 
tional English institutions. He regarded the prize he failed t0 
win, a seat in the House of Commons, as one of the most splen 
in the world. But he tended to regard Conservatives either # 
unintelligent reactionaries, or as clever, unprincipled conjurom 
One of his greatest human and literary qualities, 
him a little when he wrote of Disraeli, But no trace of this 
is to be found in the political novels; in them he is conce: 
with political ideas than with personal relationships, the practi 
working of the system, and the mechanics of power. i 
of the House of Commons, the political clubs, and the entertall 
ments given by the great political hostesses is astonishingly V“ 
and convincing. It isa tribute to his insight that those who aa 
experience of the political inner rings have often been the wal m 
est admirers of the political novels: In them he repeated 
Barchester triumph in a more difficult field. ting, 

In about 1869, his last and, in some ways most interes “ff 
period as a writer began. The first example of it is to so 
in the long and slow-moving He Knew He Was Right (1868 H 
two volumes, 1869). This entirely lacks the liveliness and É 
of Barchester Towers. But it is a brilliant and subtle accoa 
a rich man’s jealous obsession about an innocent wife. 7 ʻ ntl 
worked this new psychological vein with skill and tenacity H 
his death, in the face of gradually failing reputation, failing P 
and increasing melancholy. 
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Apart from the political novels, his later works ‘are generally 
either purely psychological, like Sir Harry Hotspur of Hum- 
blethwaite (1871) and Kept in the Dark (two volumes, 1882), or 
satirical. In this second group are The Eustace Diamonds (three 
volumes, 1873), a finely organized study of the influence of money 
on sexual relationships; The Way We Live Now (1874-75; two 
volumes, 1875), with its terrific villain-hero, the financier Mel- 
motte; and the posthumously published Mr, Scarborough’s Fam- 
ily (three volumes, 1883), a negative version of the world of 
landed property on which he had dwelt so lovingly, showing with 
alarming logic what happens when the rights of property are 
wielded by a man of nihilistic temperament, intent on claiming 
his legal rights. 

The dominating impression left by Trollope’s career is of im- 
mense energy and versatility. In all his various styles, and on 
every topic, he always told the truth as he saw it. 

In his later years he aged rapidly. His last years, though fruit- 
ful, were sad. He felt, but did not complain of feeling, misunder- 
stood and half-forgotten. His religious faith was sincere, but joy- 
less. Always a loyal Anglican, he approximated nevertheless in 
some ways to the Stoic moral type. His last years were spent 
in seclusion in a Sussex village, but he was in London when he 
was stricken with paralysis. He died there on Dec. 6, 1882. 

BrsriocrarpHy.—A. Trollope, An Autobiography, 2 vol. (1883); 
Henry James, in Partial Portraits (1888); T. H. S, Escott, A. Trollope 
(1913); G, Saintsbury, “Trollope Revisited,” in Essays and Studies, vi 
(1920) ; H. Walpole, A. Trollope (1928) ; M. Sadleir, Trollope: a Com- 
mentary (1927; rey. ed. 1945), with full bibliography of Trollope’s 
works; A. O. J. Cockshut, A. Trollope: a Critical Study (1955) ; Brad- 
ford A. Booth, A. Trollope: Aspects of His Life and Art (1958). 

(A. O. C.) 

TROMBONE, a brass wind instrument sounded by lip vibra- 
tion across a cup mouthpiece. Known in its original form as the 
sackbut, it has an extendable “slide,” the function of which is 
to extend the length of the instrument’s tubing. The slide thus 
performs the function of the valves in other brass instruments. 
Some trombones are made with valves instead of the slide but 
their use was never universal, and in the 20th century they became 
less common, 

The trombone is a 15th-century development of the trumpet, 
with a similar cylindrical bore flared to a bell. The mouthpiece, 
however, is larger, suited to its deeper musical register, and is 
parabolic in section like that of a cornet. ‘The slide comprises 
two parallel and stationary inner tubes, thickened at their lower 
ends, and two movable outer tubes, The two sets of tubes are 
moved together by means of a cross-stay manipulated by the 
player's right hand. The other half of the trombone, the bell joint, 
Passes over the player’s left shoulder, counterbalancing the weight 
of the slide, its bend usually incorporating a tuning slide. 

The most common form of the instrument is the tenor trombone, 
built in Bp and sounding an octave below the Bp trumpet. With 
an slide drawn in (“first position”) the notes of the harmonic 
series of the Bp below the bass stave are available. Shifting the 
slide a few inches to the second position allows the harmonic series 
of A, a semitone lower, to be sounded. Further chromatic ex- 
tensions of the slide progressively lower the key of the instru- 
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ment to E (seventh position). A chromatic scale is thus available 
from E below the bass stave. The highest note of the range is 
determined by the player’s ability. 

Many orchestral instruments are Bb-F trombones. These 
have an “F attachment” consisting of a coil of extra tubing placed 
in the loop of the bell. A rotary valve actuated by the left thumb 
connects this attachment to the main tube, thus lowering the 
pitch of the instrument by a fourth. The scale can then be ex- 
tended below low E down to C, the additional low notes known 
as fundamentals or “pedals.” Trombones vary in bore. The 
older narrow bore, no wider than that of a trumpet, was largely 
superseded by medium and large bores, with wider bells reaching 
94 in. in diameter, The widest bores, exceeding $ in., are in Bp-F 
designs made for playing bass trombone parts. The mid-20th- 
century vogue of the trombone as a virtuoso instrument in dance 
music is mainly associated with a Bb tenor instrument of medium- 
large bore. 

Trombones of the 16th century differ from 20th-century models 
in little but narrow bells and details of craftsmanship. Ex- 
tensively used in polyphonic part music, they were built in alto, 
tenor, and bass sizes, the treble part having been supplied by the 
cornett (see CORNET). This arrangement survives in the tròm- 
bone trio of classical orchestration, the parts being respectively 
written in the old vocal clefs, alto, tenor, and bass. Orchestral 
trombonists normally read in these three clefs. (In brass bands 
the tenor trombone is written in the treble clef to sound a ninth 
lower.) In the 19th century pitches of orchestral trombones 
varied: the alto trombone was in Ep or F, the tenor in Bb or C, 
the bass in low F or G. Some orchestral players use an Eb alto 
trombone for its good effect in the higher register prescribed by 
Schumann and others. A bass trombone in G is used in many 
British bands and orchestras, often with a D attachment corre- 
sponding to the F attachment on the Bb instrument. Some Italian 
bands use a bass trombone in F with valves. But in the main the 
old bass trombones were superseded by the Bb-F designs. The 
contrabass trombone, demanded by Richard Wagner in The Ring 
and later by Igor Stravinsky, is in C or Bb an octave below the 
tenor, and has either a double slide (to keep the shifts within the 
reach of the arm) or valves. 

See A. Carse, Musical Wind Instruments (1939); A. Baines, “Trom- 
bone,” Grove’s Dictionary of Music and Musicians, 5th ed. (1954). 

(A. C. Ba.) 

TROMP, the name of two famous Dutch admirals. 

MAARTEN Harpertszoon Tromp (1598-1653) was born at 
Brielle in Holland on April 23, 1598. His father took him to sea 
when he was 8 years old. Shortly after 1609 the ship was taken 
by a privateer off the coast of Guinea; the father fell, and the son 
remained a prisoner until he escaped two years later. He re- 
turned to Holland, found work as a carpenter, but finally went to 
sea again. In 1622 he entered the navy and became captain of a 
warship in 1624. He was appointed lieutenant-admiral of Holland 
in 1637, In February 1639 he destroyed a large fleet of Dunkerque 
privateers off the Flemish coast near Gravelines and in October 
1639 he defeated the combined fleets of Spain and Portugal near 
the Downs in English home waters. In the spring of 1652 Tromp 
went to sea with a fleet of between 40 and 50 ships; when he met 
the English fleet under Robert Blake, the English admiral opened 
fire and Tromp was forced to withdraw (May 29, new style; 19, 
old style). This incident started off the first Anglo-Dutch war. 
The Dutch Navy was not strong and was badly organized. Never- 
theless, on Dec. 10 (N.S.; Nov. 30, O.S.), 1652, Tromp was able 
to beat Blake, who attacked him near Dungeness but was then 
forced to retire to the Downs, The statement that Tromp then 
sailed up the Channel with a broom at his masthead in token of 
his ability to sweep the seas is probably mythical. The Dutch 
supremacy was in any case short-lived. In February 1653, while 
in charge of a large convoy of merchantmen, he maintained a 
running fight with the combined English fleets under Blake, Wil- 
liam Penn, and George Monck, off Portland to the sands of Calais, 
and, though baffling to some extent the purposes of the English, 
had the worst of the encounter, losing 9 ships of war and 30 or 
40 merchantmen. In June 1653 he lost a second battle against 
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Blake between the Gabbard Shoal and Nieuwpoort and retired to 
the Texel with the loss of 17 ships. From then onward the En- 
glish blockaded the Dutch coast. In early August Tromp sailed 
out again but he was attacked by a much bigger fleet under Blake 
and Monck. The battle remained indecisive but Tromp was shot 
by a musket. bullet and died (Aug. 10). The English fleet then 
returned to the English ports, Tromp was buried at Delft, where 
there is a monument to his memory. 

CorneLis Tromp (1629-1691), the second son of Maarten 
Tromp, was born at Rotterdam on Sept. 9, 1629. At the age of 
20 he commanded a small squadron charged to pursue the Bar- 
bary pirates. In 1652 and 1653 he served in Van Galen’s fleet 
in the Mediterranean, and after the action with the English fleet 
off Leghorn on March 23 (new style; 13, old style), 1653, in 
which Van Galen was killed, Tromp was promoted to rear-admiral. 
On July 13, 1665, his squadron was, by a hard stroke of ill fortune, 
defeated by the English under the duke of York. In the follow- 
ing year Tromp served under Michiel de Ruyter, and on account 
of de Ruyter’s complaints of his negligence in the action of Aug. 5 
(N.S.; July 26, O.S.), he was deprived of his command. He was, 
however, reinstated in 1673 by the stadholder William III, after- 
ward king of England, and in the actions of June 7 and 14 (N.S.; 
May 28 and June 4, O.S.) against the allied fleets of England and 
France, manifested a skill and bravery which completely justified 
his reappointment. In 1675 he visited England, where he was 
received with honour by King Charles II. In the following year 
he was named lieutenant-admiral of the United Provinces. He 
died at Amsterdam on May 29, 1691, shortly after he had been 
appointed to the command of a fleet against France. Like his 
father he was buried at Delft. (E. H. K.) 

TROMS, a fylke (county) of northern Norway. Area 10,152 
sq.mi. (26,292 sq.km.). Pop. (1960) 118,092. It extends north- 
ward to the watersheds northeast of the fjord of Kvænangen, and 
touches Sweden and Finland. It contains the large islands of 
Senja, Kvaløy, Ringvassøy, part of Hinngy, and numerous 
smaller islands. Both mainland and island shores are much in- 
dented. The landscape is rugged, with several peaks higher than 
4,000 ft. (Jekkevarri 6,013 ft. [1,833 m.]). Habitation is mainly 
confined to narrow lowland strips along the fjords and to alluvial 
fens and terraces, but inland settlement is found in the well- 
forested valleys of Barduelva, Målselva, and Reisaelva. In the 
valleys agriculture (livestock farming) is almost the sole liveli- 
hood; in coastal districts it is subsidiary to fishing. Troms¢ (pop. 
[1960] 12,395), the county town and seat of a bishopric, is a port 
for Arctic voyages. Harstad (4,028), on Hinngy, is a fishing port 
with canneries. Communications are by coastal liners and internal 
air services (Bardu and Tromsø airfields), and locally by bus and 
boat, (L. H. He.) 

TRONDHEIM, a city and the county seat of Sør-Trøndelag, 
and the main port of central Norway, lies on the south shore of 
Trondheim Fjord, where the Nid River flows into the sea, 250 mi. 
(400 km.) N-of Oslo. Pop. (1960) 58,196. Many of Trondheim’s 
old wooden buildings remain, side by side with newer structures 
of stone and steel, Between the fjord and the curving river is the 
central part of the town, and there stands the Nidaros Cathedral, 
Norway’s national shrine, which is considered to be Scandinavia’s 
most imposing church. Of both Gothic and Norman architecture, 
it was begun in the 11th century, rebuilt three times after fires. In 
the market place is a statue on a huge.column of King Olaf Trygves- 
son. Stiftsgården (1770), one of the largest wooden buildings in 
Europe, is the Trondheim residence of the royal family. Along 
the river are picturesque warehouses, some of them 300 years 
old. The Royal Norwegian Society of Sciences (founded 1760) 
is located there; and there is an art gallery, several museums, and 
a biological station. In the south part of the city is the Technical 
University of Norway. 

Trondheim is a major seaport, a junction for railways and 
highways; and there is an airport. Electric power is supplied by 
waterfall projects on the Nid and Nea rivers. There are two 
nd manufactures include hardware and castings, paper, 


shipyards, a ¢ ri p 
flour, bricks and tiles, beer, margarine, 


fish and meat products, 
chocolate, and soap. 
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Trygvesson founded the town of Kaupang there in 997, building 
a church and a royal residence. Later the names Nidaros and 
Trondhjem were used, the latter becoming definite from the 16th 

century. The form Trondheim was adopted in 1931. After the 
Reformation the town declined until its commerce and population 
grew rapidly again in the 20th century, aided by new port facilities 
and a direct railway line to Oslo (1921). - Trondheim was at. 
tacked by the Germans in 1940; taken and held, it was the centre 
of popular resistance to the invaders. The city is the seat of 
Nidaros bishopric. (S. Kr) 

TROON, a small burgh of Ayr, Scot., on a spit of land on 
the coast of the Firth of Clyde, 30 mi. (50 km.) SW of Glasgow 
by road. Pop. (1961) 9,927. It is a popular holiday resort, with 
sandy beaches and extensive golf courses. Troon is also a coal 
port, and industries include shipbuilding, engineering and railway 
equipment repair work. Lady Isle, a bird sanctuary, lies about 
4 mi. (6.5 km.) out at sea. 

TROPAEOLACEAE, the nasturtium or tropaeolum family 
of plants, consisting of one genus, Tropaeolum, with about 65 
species of mostly climbing or sprawling herbs. The often peltate 
leaves are simple but sometimes deeply lobed. The showy, spurred 
flowers have five sepals; five entire or lobed, often fringed, petals; 
eight stamens; and a three-celled ovary. The fruit separates into 
three one-seeded sections, Species of Tropaeolum are native from 
Mexico to southern Chile and Argentina, mostly in mountainous 
regions, Perhaps 20 species are known in cultivation, the most 
familiar being T. majus, the garden nasturtium, and T. peregrinum, 
the canarybird vine. The añu, T. tuberosum, is cultivated in 
Andean highlands for its edible tubers. See also NASTURTIUM. 

(J. W. Tr) 

TROPHY (Greek tropaion from trope, “rout”), in ancient 
Greece, a memorial of victory set up on the field of battle at the 
spot where the enemy had been routed. It consisted of captured 
arms and standards hung upon a tree or a stake, to look like a 
man, and was inscribed with details of the battle and a dedica- 
tion to a god or gods. In the case of a naval victory the trophy, 
composed of whole ships or their beaks, was set up on the nearest 
beach. It was regarded as a sacrilege to destroy a trophy, since 
it was dedicated to a god, and it was left to decay naturally. The 
Romans took over the custom, but usually preferred to set up 
their trophies in Rome. In imperial times their place was taken 
by columns or triumphal arches (see TRIUMPHAL Arcu). Out- 
side Rome, there are remains of huge stone memorials, once 
crowned by stone trophies, built by Augustus in 7/6 B.C. at La 
Turbie (Alpes-Maritimes département, France) and by Traja 
c. AD. 106 at Adamclisi in the Dobruja, Rumania. 

TROPICAL AGRICULTURE. About one-quarter of the 
land surface of the earth lies between the Tropic of Cancer am 
the Tropic of Capricorn, and almost one-third of the world’s popt 
lation lives within this intertropical zone. In all intertropictl 
countries most of the people are cultivators. Tropical agriculture 
may be taken to mean all the varieties of agriculture practis 
within the tropics, including animal husbandry. In many i 
stances, seas and deserts so isolate the areas of cultivation in te 
intertropical zone from those in higher latitudes that there is little 
difficulty in distinguishing tropical agriculture from other kines 
In countries like Brazil, China and India, however, such sh 
physical boundaries are absent, and it is less easy in these cases t 
say where tropical agriculture ceases and another sort begins. 
Many of the crops, as well as forms of organization and technique 
characteristic of tropical agriculture also occur widely in ex 
tropical areas. 

Tropical Environments.—The intertropical milieu offers, 
the whole, uniquely favourable conditions for plant and animal li h 
The variety and luxuriance of plant growth in the tropics ‘d 
paralleled nowhere else, and tropical animal life is similarly " 
and populous. Climatic and soil conditions, however, limit 5 
kinds of crops that can be grown in any area, and ecological fact 
seriously interfere with agriculture. m 

Agriculture in the intertropical zone is little hindered by p 
perature conditions because a suitable temperature can be fou! cal 
at some altitude for almost any crop known. In many tropi 
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countries different altitudinal levels are recognized (tierra: fria; 
tierra templada and tierra caliente in Latin America), to each of 
which corresponds a distinctive group of crops; temperatures in 
the higher (tierra fría) elevations often are suitable for standard 
northern European crops. Relatively little land in the tropics is 
high enough to be too cold for crops, although here and there are 
found glaciated mountains (e.g., in New Guinea, east Africa and 
the Andes) and barren cold plateaus (upland Peru and Bolivia). 
Throughout most of the intertropical zone frosts are unknown. 

Tropical temperature conditions are but slightly variable from 
one month to another; the range may be only a few degrees dur- 
ing the year. Often the range of temperatures during a single 
day is greater than the difference between any two monthly 
means. This equable climate means a year-round growing season 
if sufficient water is present. For some crops, however, the ab- 
sence of strong seasonal rhythms prolongs vegetative growth and 
defers, or even prevents, flowering, fruiting and other desired 
phases of the plant life cycle. The nearly uniform intensity of 
sunlight and the even length of the daylight period throughout the 
year affect plants similarly. 

Rainfall in tropical areas is either continuous throughout the 
year or sharply interrupted for a period of some months. The total 
precipitation during the year usually is high, so that soils are 
heavily leached of minerals, leaving behind a dense clay of low 
nutrient value. Abundant rainfall and high temperatures favour 
bacterial decay, so that in lands of moderate elevation organic 
wastes are quickly decomposed and little humus accumulates in the 
soil. 

Despite poor surface soils, where there is rain throughout the 
year a luxuriant vegetation may develop, composed of as many as 
five or six different stories of trees, the tallest of which may be 
over 300 ft. This rich tropical rain forest depends on deep roots 
to furnish it with minerals from the unleached lower layers of the 
soil, Where the moisture supply is interrupted for three or more 
months, the vegetation ranges from less dense forest of deciduous 
trees where the dry season is relatively short, through open wood- 
land and spiny shrub, to impoverished short-grass steppe and ulti- 
mately to deserts where rainfall is rare‘or even altogether lacking 
In’ most years (as in coastal Peru, Somalia and northwestern 
Mexico). The savanna soils of drier regions have impermeable 
hardpans that cause ponding of water on the’surface in the wet 
pipe and deep fissuring and desiccation of the soil in the dry 

riod. 

, The soils of mountainous areas in the tropics are also impover- 
ished as a rule and are rapidly washed and eroded on the steeper 
Slopes, As temperature decreases with elevation, total yearly pre- 
cipitation and relative humidity of the atmosphere usually increase 
for some distance upslope. The higher lands are, therefore, usually 
characterized by cooler, wetter conditions than the lowlands. The 
Vegetation of highlands with year-round rain grades off from the 
tropical rain forest, growing progressively lower and finally stunted 
5 higher elevations, but remaining lush and dense. A fantastic 
ae forest with curious forms and aerial growths occurs at cer- 
y elevations where the slopes are constantly bathed by clouds. 
i ee a marked dry season occurs, the forests tend to become 

Mer with altitude, but are usually deciduous. 

Heit Use—The luxuriance of the tropical rain forest is no as- 
gre ce that agriculture can flourish where it grows. . In all the 
at rain forest regions (the Amazon and.. Congo basins, the 
pia coast, Mozambique, Madagascar, the Caribbean, southeast 
rinm eg New Guinea) agriculture has indeed invaded the 
plants al forest, but it has suffered considerable handicaps. Crop 
and a for a few tree crops like rubber, kapok, oil palm 
of the Si g not equipped to reach down into the deeper layers 
Year on hi or nutrients, and most crops do poorly after the first 
avin eavily leached rain forest soils; this is not a favourable 
alates: He for small annual plants. F urthermore, the forest is 
Species Le nd of animal and plant pests. Certain wild pan 
cultivated i tally adapted to colonize clearings become weeds in 
a aee and. Harmful microorganisms flourishing under high 
trop o ures and abundant moisture readily attack the struggling 
t unadapted domestic animal. Weeds, plant diseases and 
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raiding animals are a constant menace to crops, and predators 
threaten domestic stock. Under these conditions, agriculture can 
succeed only when it is possible to invest heavily in control meas- 
ures (as on plantations) or to move from deteriorated lands to 
new sites (shifting cultivation). 

In the seasonally dry areas most of these same handicaps apply, 
but without the advantage of a year-round growing season. The 
moisture regime restricts agriculture mostly to the rainy months. 
Here, too, the soil is usually poor, and the hosts of pests are still 
present. It is often simply not. found worthwhile to confront 
these difficulties for the meagre return that can be expected, and 
vast expanses of the drier areas are left uncultivated. For this 
reason much tropical land is used for cattle raising, Livestock, 
however, suffer greatly from pests and are sometimes unable to 
withstand them (e.g., in the tsetse-fly areas of Africa). On the 
whole, livestock raising is economically inefficient on most tropical 
lands, except where high investment makes possible the use of im- 
proved breeding stock, artificial pastures, good fences and pest and 
disease control measures; even then there often is no suitable 
market for the product. 

In higher altitudes, rainfall patterns and temperature usually 
are conducive to successful agriculture, but soil erosion is the 
frequent consequence of most farming practices. The areas suit- 
able, for agriculture in the highlands are very limited in total ex- 
tent, and population often is crowded, resulting in overintensive 
use and ultimate ruin of the land. 

Wherever conditions of soil, temperature and moisture are suit- 
able for use under existing local practices, tropical lands are in- 
tensively exploited. Land well suited to cultivation is. scarce, 
however, and much of the cultivated land is found in scattered 
mountain valleys (e.g., in Mexico, the northern Andes, the south 
Asiatic mainland from Assam to Laos, interior New Guinea and 
Ethiopia). Elsewhere coastal lands are well tilled, against a solid 
backdrop of primitive forest. (as in Caribbean Central America, 
the Malabar Coast, Mozambique and Borneo). Much of the 
agricultural population of the tropics, especially in Asia, inhabits 
alluvial lowlands and deltas (those of the Ganges-Brahmaputra 
in India and Pakistan, and the Irrawaddy, Chao Phraya [Menam], 
Mekong and Red [Song-Coi] rivers in southeast Asia). 

Parts of the Amazon basin, central Africa and many. of the 
islands of Indonesia and beyond are still occupied by wandering 
hunters and gatherers or isolated subsistence farmers. Most of 
the people of the. tropics, however, are peasants, low in income, 
producing some or most of the goods they, use, but also raising 
crops for market or working for wages. In most of tropical Amer- 
ica, tropical Africa, upland southeast Asia and the more easterly 
islands of Indonesia and Oceania, the cultivators live in small vil- 
lages or on isolated homesteads; in coastal south Asia and western 
Indonesia the population is densely concentrated in gardenlike 
lowlands where tillage and settlement are continuous. 

Techniques,—Everywhere in the tropics permanent plantings 
of varied crops, often surrounded by fruit or shade trees, are 
maintained the year round. The garden usually is planted mostly 
from cuttings rather than seeds, and the plants are tended indi- 
vidually with hand tools, There is no single harvest, but food is 
available throughout the year. Such plants as bananas, ginger and 
other spices, gourds and yams are found as garden crops through- 
out the tropics. 

In hilly tropical lands upland rice, corn (Indian corn or maize), 
millets, various kinds of beans and some root crops like taro, yam 
and sweet potato are grown in clearings made by cutting off all or 
most woody growth and burning the plot clean. Crops are planted 
and cared for with a simple digging stick or hoe and few other 
tools are used. This so-called shifting agriculture, using the slash- 
and-burn technique, seldom succeeds for more than a few years 
in one spot because of erosion, declining soil fertility and rapid 
increase of weeds and pests. This technique is widespread through- 
out the tropics, where it is known under several names (roy, 
rastrojo, kaingining, ladang, tavy, etc.); in the past it was also 
common in higher latitudes. (See AGRICULTURE, PRIMITIVE.) 

Asian and Indonesian lowland peasants, as well as some Africans, 
employ the plow with domestic animal traction and raise seed 
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crops on permanent farm plots. Heavy use of organic fertilizers 
and the skilled management of water supply, as well as intensive 
hand labour, characterize the very productive rice agriculture of 
the Asiatic tropics and the nearby far east. In Africa and the 
Americas, plow agriculture is commonly associated with market 
crops, and often with irrigation, but corn, millets, manioc, peanuts, 
beans, cotton and other field crops of these areas also are grown 
without the plow. 

Tropical Crops—In the tropical regions, supremely rich in 
species and long inhabited by man, many domestic plants have 
originated. Throughout the tropical American, African and 
Asiatic-Oceanian realms, two classes of crops occur, one repro- 
duced from seed, the other vegetatively. Of the seed-grown tropi- 
cal cereals, corn originated in the Americas, rice in Asia and 
various millets in Africa. Lesser cereal crops (amaranths, quinoa, 
Job’s-tears and others), as well as distinctive kinds of beans and 
seed-propagated vegetables came out of each region (e.g., from 
America, tomato, squash, pumpkin and chili pepper; from Africa, 
okra; and from Asia, cucumber). Examples of vegetatively propa- 
gated root or tuber crops are the arrowroot, yautia (Xanthosoma), 
sweet potato and manioc (cassava) from the lowlands of America 
and the potato, oca (Oxalis) and potatolike ulluco and arracacha 
from the American highlands; various yams from Africa; and 
taro, ginger and other yams from Asia and Oceania. In each re- 
gion numerous fruit trees were developed—the guava, papaya and 
hog plum in South America, the mango, citrus fruit and breadfruit 
in Asia-Oceania, the karite (the shea-butter tree) and some an- 
nonas in Africa. There are domestic plants serving many other 
uses in each area (e.g., cotton for textiles in Asia and America; 
drug plants like the South American coca, Asiatic betel and Afri- 
can kola; sources of beverages like Asiatic tea, African coffee, 
American cacao). 

Plants like the banana, sugar cane and coconut, of Asiatic- 
Oceanian origin, spread to Africa and perhaps even to America 
before the period of European expansion. Others like the sweet 
potato and cotton may represent some sort of pre-Columbian bor- 
rowing between America and the old world. After 1500 there took 
place a wholesale exchange of domestic plants among tropical 
countries, and the lowland crop plants, of America and Asia espe- 
cially, were spread everywhere through the tropics and well inter- 
mixed. Some tropical highland crops like the potato have become 
established in middle latitudes as well. In turn, some crop plants 
of higher latitudes invaded the tropics, but are confined chiefly to 
highland areas (e.g., wheat). 

The plantation system is old in the tropics. Spice plantations 
have long been characteristic of the Malabar Coast and Indonesia, 
and the early European colonies in the Caribbean and elsewhere 
developed great sugar plantations. Coffee, tea, rubber, cacao, oil 
palm, coconut, abaca, banana, vanilla, pineapple, sugar cane, pep- 
per, cloves, cinnamon, ginger and many other spices, medicinals 
and insecticides, and textile, lumber, food and oil plants are grown 
on tropical plantations for the world market. Incorporating high 
investment capital and skilled management with choice but diffi- 
cult environments and low-cost labour, the plantations occupy a 
relatively small total area in the tropics, but produce a large 
proportion of all tropical goods entering world commerce. (See 
also Fruit FARMING; OIL PLANTS.) 

Animal Husbandry.—Most species of domestic animals and 
practically all forms of animal husbandry occur somewhere in the 
tropics. The pig infests native settlements from Polynesia to the 
southern Sudan and Guinea—except where proscribed for religious 
reasons—and in the new world. In Melanesia, pigs are important 
in ritual, Everywhere the pig acts as a village scavenger, and 
its flesh is eaten, The animals are allowed to shift for themselves, 
but are sometimes fed on coconuts, garden crops and wild fruits. 
The sale of live pigs is an important source of cash income in 
many tropical countries. Pork products, however, are difficult to 
process and preserve in tropical climates. 

Domestic fowl are common in settlements throughout the 
tropics, and in the new world turkeys are often kept. Fowl are 
allowed to forage for themselves, and sometimes are fed on fruit 
or grain. Live fowl and eggs constitute another chief source of 


TROPICAL FISH—TROPICAL MEDICINE 


cash for people and furnish a major part of the scant protein con, 
sumed by many in the tropics. 

Goats are raised in many of the drier tropical areas for their 
meat, milk, hair and hides. Sheep can be found at the higher 
elevations and in the arid lands of Arabia and Africa where nomads 
wander. 

The horse is not common as a riding animal in the tropics, ex. 
cept in the Americas and in Muslim countries. Horses are rarely 
used for plowing in tropical lands, The ass is a common beast of 
burden in dry areas of Africa and the Americas. 

Horned cattle and the closely related buffalo, or carabao, are 
the draft animals of tropical Asia, the Arab lands and America; 
draft animals are seldom used in Negro Africa. Cattle are kept 
for prestige by many peoples in Africa and Madagascar; some 
of these folk also subsist almost entirely on their products, Vast 
numbers of cattle are found in India, where they are venerated 
and their slaughter is forbidden by the dominant religion, Open- 
range cattle are vastly more numerous in the American and African 
tropics than those raised on improved pasture or fodder crops, In 
Asia, the buffalo is a village animal fed on garden products and 
plant refuse. Improved races of meat or dairy cattle are rare in 
tropical countries, and commercial meat production is sufficient 
only for local needs. Numerous diseases and parasites and periodic 
drought afflict the herds. Facilities for shipping animals and milk 
products are poorly developed, and packing and processing plants 
are few. Native animal husbandry is traditionally oriented and 
grossly undercapitalized for commercial production. 

See also BANANA, COFFEE, PINEAPPLE, etc, 

Brstrocrapny.—C. O. Sauer, “Cultivated Plants of South and Cen- 
tral America,” Handbook of South American Indians, vol. 6, pp. 481- 
543 (1950); M. Bates, Where Winter Never Comes: a Study of Man 
and Nature in the Tropics, with rev, notes and sources (1963); VA 
Gourou and E. D, Laborde, The Tropical World, 3rd ed. (1961); apy 
Ochse et al., Tropical and Subtropical Agriculture (1961); R. Dumont, 
Types of Rural Economy: Studies in World Agriculture, Eng. tran, 
by D. Magnin (1957); R. Schnell, Plantes alimentaires et vie agric 
de VAjrique Noire: essai de phytogéographie alimentaire (1957); È 
Bourliére et al, The Tropics (1957). (P. L. WR) 

TROPICAL FISH, a term popularly applied to numerous 
small, brightly coloured fish kept in home aquariums. See Aquat 
IUM: Aquariums in the Home. 

TROPICAL MEDICINE. Diseases of tropical climates 
reach their highest incidence and present the greatest problems 
where high temperatures and heavy rainfall prevail most of the 
year. Such conditions favour the multiplication and longevity of 
man’s enemies and competitors—rodents, insect species that 
transmit disease, parasitic worms with free-living stages in tit 
soil, and infective organisms that pass part of their lives outside 
the body of the host. The tropics also are characterized by the 
prevalence of diseases spread by filth and overcrowding, insanitary 
habits, and lack of sanitation—marks of a low socioeconomit 
status. In this they reveal the characteristics of the under s 
veloped regions: low standard of living, illiteracy, high inciden? 
of disease, and short life expectancy—an unending cycle of Po 
erty, ignorance, and disease. i 

Certainly a combination of climatic and social factors has fas 
tened upon the tropics such chronic and debilitating diseases i" 
malaria, hookworm, and yaws, which throughout history have a 
dermined the physical, economic, and social vitality of whole i 
ples. Life expectancy is an index of the economic burden i 
disease, and in many countries fewer than half the children rë 
the productive age of 15; these premature deaths have undou 
been one of the chief limiting factors on productivity- m 

The peoples of the tropics, numbering almost half the pop 
tion of the world, made little cultural or material progress mal 
centuries of colonial rule and extractive economy. After Ae 
War II, with the emergence of a score of self-governing "3 pi 
they entered upon a period of vigorous self-development. *", 
enterprise, tropical medicine assumed enormous importance, 5 
the prevalence of disease was a barrier to development and, 18 
age of air transportation, a threat to the world. sete 

History.—It was not until Louis Pasteur’s revelation ile to 
1870s of the world of microorganisms that it was possib 
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identify the causal agents and understand the modes of transmis- 
sion of infectious diseases. This was accomplished for most of the 
important tropical diseases in the following half century. Malaria 
presented the most serious problem, and Alphonse Laveran’s ob- 
servation of the parasites of malaria in the blood of man (1880) 
was a signal event. Seventeen years later the mystery of its trans- 
mission was solved by Ronald Ross in India. Spurred by Sir 
Patrick Manson, whose observations in China had led him to 
suspect the transmission of tropical elephantiasis by mosquitoes, 
Ross in 1897 observed the human malaria parasite in Anopheles 
mosquitoes and in 1898 infected birds with malaria by the bites 
of Culex mosquitoes, a discovery completed by G. B. Grassi in 
Italy in transmission experiments on human beings. Walter 
Reed in Havana in 1900 demonstrated the transmission of yellow 
fever by mosquitoes, which led to its control by W. C. Gorgas in 
Panama beginning in 1904 and made possible the construction of 
the Panama Canal. Within a few years the roles of the tsetse fly as 
vector of African trypanosomiasis, the sand fly of kala azar, the 
tick of relapsing fever, the rat flea of plague, the body louse of 
typhus fever, and the snail of schistosomiasis were all clarified. 
These and other discoveries opened the way to rational and 
scientific treatment, prevention, and control of tropical disease, 
Tropical medicine had evolved from a clinical specialty in exotic 
diseases into a public health movement to protect and improve 
the health of native populations. The establishment of schools 
and research institutions accompanied this evolution, The London 
and Liverpool schools of tropical medicine were opened in 1899, 
followed by others in the colonial nations of Europe and in a 
score of tropical countries around the globe. The U.S. govern- 
ment supports tropical research laboratories in the National In- 
stitutes of Health and in Panama, International collaboration in 
disease control, in the strengthening of health services and train- 
ing of personnel has been invaluable, beginning with the Inter- 
national Health division of the Rockefeller Foundation in 1913 
and later offered by the World Health Organization (WHO) and 
by the International Cooperation Administration (ICA) of the 
U.S. government, 

Biological and pharmaceutical laboratories contributed signally 
to the success of the efforts to bring tropical diseases under con- 
trol, producing powerful new drugs without which it is conceivable 
that many projects would haye failed or might not even have been 
attempted. The proposed eradication of malaria and smallpox 
and the coordinated attacks on yaws, syphilis, and tuberculosis 
Would not have been deemed possible without the antibiotics, syn- 
thetic drugs, vaccines, and insecticides made available during and 
after World War II in a burst of technological achievement. 
Meanwhile, a handful of stubborn diseases remain uncontrolled, a 
stimulus to research: amoebic dysentery, the schistosomal, filarial, 
and leptospiral. worm infections, leprosy, and American and Afri- 
can trypanosomiasis, 

topical Diseases.—The term tropical disease is accepted to 
Mean any disease that is prevalent chiefly in the tropics, though 
not necessarily limited to those areas. Very few diseases are thus 
restricted, the only important ones being African and American 
trypanosomiasis, filariasis of several types, yaws, and yellow fever. 
€ trypanosomal and filarial diseases have not been effectively 
controlled with either drugs or insecticides. 
is mon 1s spread by contact in crowded, dirty populations, but it 
mn apidly cured by penicillin, and its eradication by mass treat- 
ent is a major objective of countries where it occurs, aided by 
Yen and the United Nations Children’s Fund (UNICEF). 
fi at fever is limited to the tropics because its vector mosquitoes 
tro hd Survive northern winters. In summer, ship-borne from the 
oF m they once caused devastating epidemics in North America 
ports ‘rope, but. the species has been eradicated in all tropical 
etn is on the road to extinction throughout the Western 
nA a sig The virus persists as jungle yellow fever in the mon- 
mosquit, e American and African tropics, transmitted by forest 
may be oes, An effective vaccine exists to protect persons who 
y la exposed; the major hazard is that an infectious case may 
Plane reach the Orient, where yellow fever is unknown but 
Te the vector Mosquito abounds. 
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Most of the diseases that flourish in the tropics were once wide- 
spread as well in the temperate zones, where they have been con- 
trolled or eradicated. For example, such pestilences as cholera, 
plague, and smallpox no longer sweep the earth; they can persist 
only where water supplies are constantly polluted, environmental 
sanitation is neglected, and populations go unvaccinated. Such 
conditions now exist mainly in the tropics. 

More important in their long-term effects on health and pros- 
perity are six chronic diseases strongly entrenched in the tropics. 
Malaria, first in importance, a scourge of rural populations and 
a killer of children, can be eliminated from any stable community 
by insecticides and drugs, but over vast areas it is still the major 
health problem. Tuberculosis, when introduced in areas of tropi- 
cal climate, runs through populations like an acute infection, but 
it too is susceptible of control with modern drugs and mass vac- 
cination. Schistosomiasis, caused by a parasitic worm, afflicts 
millions of farmers. Larval forms of the worm, which infest irri- 
gation water, require the snail as intermediate host. The disease 
is an unsolved problem since neither an effective drug nor a method 
of snail eradication is known. Hookworm disease, caused by an 
intestinal bloodsucking parasite, occurs everywhere in the wet 
tropics. It causes profound anemia and stunts the growth of 
children. It could be eradicated by preventing pollution of the 
soil with human feces, but this requires an educational effort con- 
tinued over generations. Leprosy, almost eliminated in economi- 
cally advanced countries, is prevalent in every part of the tropics 
where segregation of infected persons is impracticable. Continued 
treatment with the sulfone drugs arrests or retards most cases, 
but search for an even more effective drug continues. Finally, 
nutritional deficiencies are almost universal among tropical agri- 
cultural peoples, The cause is low food production resulting from 
climate, poor soils and farming methods, hookworm and malaria, 
conservatism or custom. Beriberi, pellagra, and scurvy are only 
extreme forms of a general malnutrition (g.v.), but more impor- 
tant is kwashiorkor, highly fatal, after weaning, to children whose 
diet is grossly deficient in protein and protective substances. 
Several international agencies have attacked the problem in col- 
laboration: WHO deals with the nature, prevalence, and preven- 
tion of malnutrition; the Food and Agriculture Organization 
(FAO) and UNICEF with the production, improvement, and dis- 
tribution of food; the Institute of Nutrition of Central America 
and Panama (INCAP) with research and education. 

Control of disease, resulting in a greatly lowered death rate with- 
out a corresponding decrease in birth rate, raises a spectre of future 
calamity that has alarmed many persons. In spite of international 
aid and better distribution of food, living standards have actually 
fallen in many areas as a result of uninhibited population growth. 
In Ceylon, for example, control of malaria reduced the death rate 
by half and doubled the life expectancy, resulting in a rate of 
increase of the population that threatens to nullify the benefits 
obtained unless positive steps are taken to restrict fertility. A few 
believe, on the other hand, that scientific agriculture can produce 
the required food until urbanization, industrialization, and “mod- 
ernization” automatically, though gradually, bring birth rates and 
death rates into balance. 

The White Man in the Tropics.—The health of the white 
dwellers in the tropics, unlike that of persons native to those re- 
gions, depends on how fully his physiology can adapt to the unac- 
customed heat, humidity, and solar radiation and on his ecologic 
adjustment—his relations with the physical and biological world 
around him, including his fellow man. The newcomer relies on 
acclimatization (g.v.), which is little understood, and on modifica- 
tion of his indoor environment by air conditioning, which he finds 
necessary partly because of his unwillingness to discard the usages 
and paraphernalia of his own culture—housing, clothes, food, ways 
of life—and adopt those appropriate to the climate, 

His ecologic adjustment begins with an exchange of diseases; he 
falls victim to malaria, viral infections, and dysentery, and gives 
to the native peoples tuberculosis, “children’s diseases,” and ve- 
nereal infections. Whether the white man can carve a perma- 
nent niche for himself and retain his faculties and stamina over 
generations is still a moot question even after centuries of colo- 
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nization. The answer awaits further experience under modern 
conditions and physiological research carried out in the tropical 
setting. 

See also MEDICINE AND SURGERY, 
20th. Century: Tropical Medicine; PARASITOLOGY; 
HEALTH; and articles on particular diseases. 

Bustiocrapuy.—M. Bates, Where Winter Never Comes (1952); D. 
H. K. Lee, Climate and Economic Development in the Tropics (1957) ; 
M. J. Rosenau, Preventive Medicine and Public Health, 8th ed. by K. 
F. Maxcy (1956); P. H. Manson-Bahr, Manson’s Tropical Diseases, 
15th ed. (1961). (L. W. H.) 

TROPICAL STORM. Severe cyclonic disturbances of the 
atmosphere in low latitudes are called tropical storms. In the 
western Atlantic they are known regionally as hurricanes and in 
the western Pacific as typhoons. It is the fury of the weather 
associated with tropical storms that distinguishes them from the 
many minor weather disturbances that more commonly produce 
periods of greater than normal rainfall in the tropics. They are, 
roughly, 50 to 500 mi. in diameter. 

Description—Tropical storms frequent the tropical oceans 
between latitudes of approximately 5° and 30° of both hemi- 
spheres. Their characteristics are not entirely uniform, but de- 
pend somewhat on age, size and latitude of the storms. They 
are cyclonic whirls. (See Cyctone.) The winds near the centre 
form an almost circular vortex, with a slight inward motion toward 
the centre near the ocean surface. 

‘Asa result of the effect of the earth’s rotation, the rotation of 
the vortex is clockwise in the southern hemisphere and counter- 
clockwise in the northern. 

A cyclonic whirl is called a hurricane or typhoon if the surface 
winds exceed 75 m.p.h. (Beaufort force 12). The area covered 
by such high winds may have a diameter of only 10 mi. when the 
storm is in its early stage. In fully grown storms the diameter is 
rarely less than 50 mi. and may attain 150 mi. The diameter of 
the entire area affected in some measure by a large storm may 
exceed 500 mi. Even the largest tropical storms, however, have 
an area which is less than the area covered by strong cyclones of 
middle and high latitudes. 

An outline of the wind and weather distribution connected with 
a mature storm is given in fig. 1. 

Winds—While the areal extent of tropical cyclones is small 
compared with storms outside the tropics, the violence of the 
weather within the disturbed zone is usually far greater. ` This is 
the most spectacular feature of tropical storms. Sustained winds 
in excess of 100 m.p.h. are common near the centre, and winds 
as high as 200 m.p.h. have occurred. Since mature storms usu- 
ally lie within the broad easterly trade winds, the distribution 
of the hurricane winds around the centre tends to be asym- 


metrical. r: 
On the poleward side of the cyclones the trade winds reinforce 


the wind field produced by the disturbances themselves; on the 
equatorward side they counter this wind field. Thus, the high 
winds around centres located in the trades extend a far greater dis- 
tance poleward than equatorward. In amature storm of the north- 
ern hemisphere, for instance, hurricane winds may extend for only 
30 to 40 mi. south of the centre but they will occur for twice 
that distance to the north. 

Eye of the Storm.—Within the region of hurricane winds, the 
wind speed rises toward the innermost portion of the storm. Very 
close to the centre of mature cyclones, however, the winds drop 
abruptly from their extreme maximum to light breezes or even 
to complete calm. Clear skies or only thin clouds prevail. The 
central circular calm area bears the name “‘eye of the storm.” 
The diameter of the eye is variable, but it is about 15 mi., on the 
average. Within the eye, the roar of the surrounding storm is 
often audible in the distance. Everyone who has passed from the 
outer ring of hurricane winds into the eye has commented on the 

sudden drop of the violence of the elements as a most remarkable 
experience. The eye figures prominently in many works of fic- 
tion, Outstanding among them is Joseph Conrad’s Typhoon. 
Pressure-—Coincident with the: rise of wind speed from the 
edge of the storm inward, the atmospheric pressure as measured by 
the barometer drops. Tropical storms are low-pressure centres, 
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BY COURTESY OF THE 
THE CIRCULAR STRUCTURE AND CEN- 
TRAL EYE OF HURRICANE BETSY OVER 
THE ATLANTIC ON SEPT. 2, 1965, 
PHOTOGRAPHED FROM MORE THAN 
11 MI, ABOVE THE EARTH 


and the lowest sea-level pressures 
observed on earth occur in or 
near the eye of hurricanes. The 
extremely low reading of 2635 
in. of mercury was registered a 
Key West, Fla., on Sept. 2, 1935, 
This low pressure existed inva 
storm of small diameter, indicat. 
ing that the intensity of a tropical 
storm does not depend on its areal 
extent. There are many other 
instances to substantiate this con. _ 
clusion. The drop of the barom. 
eter can be exceedingly rapid as 
the winds increase to hurricane 
strength, and its rise after passage 
tends to be equally rapid. 
Clouds and Rainfall —The in 
terior of a tropical storm contains 
a great mass of cumulonimbus 
clouds (see CLoup) from which 
heavy rain is falling. Only in the 
eye is there a lightening of the 
clouds; here many times the sky 
is even entirely clear. | The dis 
tribution of the rainfall around 
the central core often is not sym- 
metrical, As revealed by radar 
observations, the large clouds 
gather in a series of narrow 
bands, often only a few. miles 
wide, that spiral cyclonically 
from the outside toward the cen- 


tre. The length of a band may be 100 mi. and more; as many # 


ten bands may be encountered in a large storm. 
veloped cyclone that is located in the trade-wind stream, 


In a fully de 
the 


heaviest fall of rain is concentrated on the poleward side, while 
on the equatorward margin the bad weather ceases just as quickly 


as the winds. 


The amount of rainfall received on tropical islands and coastal 
areas of continents during the passage of a’ storm is dependent o 
the speed, size and intensity of the rain-producing centre and on 
the topography of the land." Several small storms in the stage of 
development have given less than five inches of rain over Puerto 
Rico in the West»Indies, A great storm passing over the same 


island in 1928 produced ro to rg in, of rain near the 
to double that amount in the mountainous interior. 


coast and up 
Precipitation 


in excess of 20 in. in one day has occurred on several occasions 


along the southern coast of the United States and in 
of the tropics. At Baguio in the Philippines 42 in. 


various parts 
fell within 4 


hours in rgrt. For a general estimate, a rainfall of ro to 15 ™ 


should be expected during the passage of a fully developed 


over coastal regions. 


cyclone 


Dangers to Flying—The dangers caused by turbulence as wella 


other dangers to flying in and near tropical storms are not quite 
prohibitive in most instances as was supposed prior to 1940. 
1944, military aircraft carried out regular reconnaissance 
in tropical cyclones at heights from s00 to 20,000 ft. 
sions succeeded in flying through and around the centres, SP 
at times several hours inthe zone of very rough weather. 
have flown over hurricanes at great heights. It appears 
dangerous clouds’can be topped at 40,000 ft. 
Sequence of Events at Fixed Location.—Young, 


After 
flights 
Most mis 
ending 
Others 
that most 


developing di 


turbances will give little or no advance indication of their art” 


except to the meteorologist who has wind measurement: 
upper parts of the atmosphere at his disposal. 

A mature cyclone is preceded by a distinct ocean 
frequency two to four times less than that of norma 
the Gulf of Mexico, for example, waves normally reach 


s from 


with! 
swell t 


+ 0 
about every four to five seconds. The presence of a hurricane e 


be suspected if they arrive only every 12 to 15 se 


c. and if the 5" 


is correspondingly higher. At sea, moreover, the direction © 
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swell indicates the direction in which the storm is located, since 
the swell travels outward from the central area. It can precede 
the centre by 500 mi. and more, a great distance compared with 
the diameter of the hurricane winds. 

The drop of the barometer often does not begin until 12 hr. 
before the arrival of the storm centre. Appearance of a sheet of 
cirrus clouds (see Croup), gradually thickening, frequently sup- 
lies an earlier warning. In addition, the inhabitants of the tropics 
often rely on other abnormalities of the local weather, such as bril- 
liant red sunsets and winds from unusual directions, as precursory 
signs of a cyclone. None of these indications is entirely reliable, 
however, and may fail badly. On Sept. 13, 1945, a hurricane of 
great intensity was approaching the southeastern Bahamas. Ney- 
ertheless, the fishermen of South Caicos Island went out in their 
boats. They did not believe that there was a hurricane because 
the usual warning signs were missing. More than 50 of them 
drowned. 

The arrival of the storm area itself begins with a gradual picking 
up of the wind and increasing gustiness, followed by a thickening 
of low clouds in the sky and intermittent squally showers. Some- 
times the main wall of cumulonimbus clouds can be seen approach- 
ing in the distance, It is called the bar of the storm. 

When a storm is observed from a point that is not on the path 
of the centre itself, it will be noted that the hurricane winds grad- 
ually change direction. They will not let up materially, however, 
until the cyclone passes. Should the eye travel over the observa- 
tion point, however, it will be noted that the winds drop from hur- 
ricane strength to light breezes within a few minutes. At the same 
time the rain ceases and the clouds lighten. After passage of the 
eye the winds and the precipitation resume with full force, but the 
winds come from the opposite direction. 

‘The duration of the hurricane winds depends on the size of the 
storm and its rate of movement. If the high winds extend over 
Too mi. and the storm moves ro m.p.h., then the gales will last for 
tenhours. If thé cyclone advances at 15 m.p.h., the winds will last 
for less than seven hours. The same consideration applies to the 
eye. The central calm may remain for only a few minutes or stay 
for one to two hours. 

Origin.—The development and maintenance of any vortex of 
the dimension of a tropical storm depend on the effect of the earth’s 
rotation (see MeTEoroLocy). As the component of this rotation 
is zero on the equator, tropical cyclones cannot develop in its im- 
mediate vicinity. Areas of strong squalliness and heavy rainfall 
appear near the equator, but few tropical storms have been ob- 
served between latitudes 5° N. and S. On the poleward margin of 
the tropics, conditions favourable for the development of tropical 
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cyclones occasionally exist even beyond latitude 30°. Formation 
between latitudes 20° and 30° is fairly common, especially in the 
western Atlantic ocean and in the’Gulf of Mexico. 

All tropical storms develop over water. Long before the turn 
of the 2oth century some authors drew attention to the fact that 
most of them develop along a narrow zone of air convergence, 
where the trades of both hemispheres meet. This zone, which 
girdles the globe, has been variously called doldrums, intertropical 
front and equatorial low-pressure trough. It is not of uniform 
strength around the globe, and it changes its position and in- 
tensity with the seasons of the year, following the sun with a lag 
of two to three months. The equatorial trough penetrates to about 
latitude 15° N. between July and October and to latitude 10° to 
15° S. from January to March or April. These months, then, 
represent the principal cyclone seasons of the respective hemi- 
spheres. In the northern hemisphere, the peak month of activity 
usually is September. 

The distance by which the equatorial trough moves away from 
the equator in the course of a year is not uniform around the globe 
but is greatest in the regions indicated in fig. 2. The formation of 
tropical storms is most frequent in those places where the zone 
deviates far from the equator. Where there is little or no seasonal 
variation of its position cyclonic developments are rare or non- 
existent. The zone appears in the transition periods between sum- 
mer and winter in the Arabian sea and the western part of the 
Caribbean sea. Over those parts of the tropical oceans, therefore, 
the cyclone frequency is greatest about June and October, with a 
lull in midsummer. There is also a tendency toward two peaks 
of cyclone activity in the Bay of Bengal. 

Tropical storms can develop also in the absence of the equatorial 
trough, although they do so less frequently. The storms of the 
western North Atlantic and the Gulf of Mexico are the outstanding 
examples of formation without equatorial trough. However, cy- 
clonic development will not take place near the equatorial trough 
or near other disturbances of the tropics unless a broad-scale at- 
mospheric circulation pattern is present in the low and high atmos- 
phere that is favourable for formation, The high-atmospheric 
observations taken over the oceans during World War II have 
shown that tropical weather is greatly dependent on the atmos- 
pheric flow in middle latitudes. In order to predict the formation 
of a tropical storm in the West Indies region, for instance, a 
weather forecaster must have knowledge of weather conditions 
over all of the North Atlantic ocean and the United States, besides 
the information as to conditions over the tropics themselves. 

Those regions of the earth where tropical storms form princi- 
pally are shaded in fig. 2. The greatest frequency should be found 
over those parts of the tropical oceans where the equatorial trough 
is strong and has large seasonal departures from its average posi- 
tion and where, moreover, sea surface temperatures are high and 
the average atmospheric flow in middle and high latitudes is favour- 
able. 

In the western North Pacific ocean these conditions are ful- 
filled to a higher degree than anywhere else. On the average, 
about 20 tropical storms form in that aréa each year. Although 
statistics are lacking, the cyclone frequency of the South Indian 
ocean is thought to be almost as high. Compared with these large 
figures, other hurricane areas of the world have few storms. In 
the western North Atlantic, the Caribbean and the Gulf of Mexico 
the mean annual frequency is about six. The deviations from this 
average, however, are very large. In 1933, 21 tropical cyclones 
appeared in the area just mentioned; in 1929 and 1930 there were 
only 2 each. The South Atlantic is the only ocean where tropical 
storms are unknown. The equatorial trough does not penetrate 
far enough southward. 

Movement.—Within the tropics, storms that have attained ma- 
turity usually drift westward with the prevailing trade wind. 
While the speed of the winds within the disturbances frequently 
exceeds roo m.p.h., the rate of movement of the disturbances them- 
selves is about 15 m.p.h. on the average. It may deviate, however, 
by 5 m.p.h. or more from this mean figure in individual cases. 
Besides the westward movement there is also a tendency for most 
storms to approach the poleward limit of the tropics gradually. 


260 TROPIC BIRD 


£180°W 135°W 


ORTH PACIFIC OCEAN 
Tropic of Concert” | 9) 


SOUTH PACIFIC OCEAN ATLANTIC OCEAN 


H 


A 
E180°Ww 135°W 


45°w WOE 
SHADED AREAS INDICATE PRINCI- 


FIG. 2.—TYPICAL TRACKS OF TROPICAL STORMS ARE INDICATED BY ARROWS. 
PAL REGIONS OF TROPICAL STORM FORMATION 


When they reach this limit near latitude 30°, they leave the tropi- force so far inland that often there is no time for the coastal in 


cal easterlies and come under the influence of the prevailing wester- habitants to rescue themselves or their belongings. 
lies of higher latitudes. Their direction of motion then reverses  Rainfall—The heavy rainfall often accompanying tropical 
and they are said to recurve. After the recurvature they drift east- storms frequently causes landslides in mountainous and hilly areas, 
ward while continuing to approach the high-latitude regions. Dur- Because of the great and sustained intensity of the precipitation, 
ing the recurvature the speed of the cyclones is lowest, and they the runoff of the water is extreme and produces rapid and excessive 
frequently become almost stationary for 12 to 24 hours. Afterre- rises of the water level of the rivers along which the human settle 
curving, their speed increases rapidly and they may be moving at ments and valuable agricultural activities are concentrated. 
50 to 60 m,p.h, when they reach the polar zone. The damaging power of tropical storms is not confined to the 
The general path of tropical storms just outlined has a large tropics. Occasionally, storms moving up against Japan, China and 
number of exceptions because of constant changes of the broad- the northeastern coast of the United States have struck witha 
scale atmospheric currents and their effect on the tropics. Weather violence equal to that of storms within the lower latitudes. 
observation networks extending over large portions of the globe Storm Warning Services—Forecasting of the appearance of 
1 and experienced forecasters are necessary to predict the path of tropical storms was attempted long before the start of the 20th 
individual storms. These predictions become especially difficult century. These activities were begun largely by the Society of 
when a storm lies between the broad-scale easterlies and westerlies Jesus whose members developed a high forecasting standard, no 
(see WIND) so that it is temporarily controlled by neither of these tably in the West Indies and the Philippines. With the gradul 
| currents, expansion of governmental weather services after 1900, the fore 
| End of Storms.—Dissipation of tropical storms over the tropi- casting work passed more and more into official hands, aided also 
| cal oceans is rare, Most disturbances eventually enter the middle by the military weather services during and after World War I 
l and high latitudes where they are absorbed into the prevailing From 1935, for instance, the United States weather bureau has 
westerly circulation of those regions. Tropical storms normally maintained special hurricane forecast centres which advise the 
lose intensity when striking land, irrespective of latitude. Even public concerning the position, the intensity and the probable | 
passage over smaller islands of the tropics can result in great re- movement of hurricanes and indicate what type of precautions att 
ductions of their strength. Within 24 hr. after striking land, the necessary. 
winds of a severe hurricane may have been reduced to 20 to 30 —sBrprsocrarHy.—I. R. Tannehill, Hurricanes (1938); I. M. Clin 
m.p.h. Over flat ground, such as Florida, the dissipation is far Tropical Cyclones (1926) ; Horace R. Byers, General Meteorology, 3 
slower than over rugged country. It should be noted, however, ed. (1959) ; H. Riehl, Tropical Meteorology, ch. 40 (1954), Inero 
that tropical storms passing into the temperate zone occasionally !2 the Atmosphere (1965). (H. Re 
encounter conditions favourable for regeneration as strong extra- TROPIC BIRD, any of three species of tropical sea birds 
tropical cyclones. In these cases, which are fairly rare, the winds constituting the family Phaëthontidae. They are related to pel 
at first lose intensity when the hurricane reaches land, and the cans and frigate birds and are grouped with them in the ordet 
eye disappears. Later the circulation again increases, even over Pelicaniformes. All are predominantly white, with black actos 
a continent, but the strongest winds then are found at a distance of the eyes and in the flight feathers; a pinkish tinge is often im 
about 200 mi. from the centre. parted to the plumage by a waterproofing reddish oil secreted by 
Damages.—The loss of life and property on tropical islands and a gland at the base of the tail. The feet are stubby and the tots 
coastal areas of continents is caused by the direct and indirect webbed. i 
effects of the high winds and the excessive rains. In flight the tropic bird is a model of grace. Its strong tec 
Winds.—The pressure exerted by the air on solid objects, for wings and exceptionally long central tail feathers enable it o By 
instance houses, is proportional to the square of the wind speed. swiftly and directly or to hover over water as it sights its pry 
Thus an increase of the wind from 40 to so m.p.h. produces far —fishes and small squid—preparatory to diving for it. On int 
less added danger to buildings than a rise from go to roo m.p.h. waddles clumsily. It is popularly called ‘marlin-spike” from! 
Moreover, the resistance capacity of many structures appears to spearlike form at the dive and “bosun bird” from its shrill P! ins 
become exhausted rapidly when the winds exceed 75 to 80 m.p.h. call. ‘at 
In industrial and city areas, danger to industrial and electrical in- No nest is constructed, the single grayish-tan egg with vi 
stallations is great. Short circuits in the midst of a raging storm speckles being laid on a cliff or rock overhang or on remote n 
and the explosion of gasoline tanks have led to uncontrollable outcroppings. Both parents incubate the egg. The grayish ani 
fires. Much damage also results from the impact of flying debris. clad hatchling appears in 40 to 45 days and is fed for about 
Storm Waves—Some of the most disastrous losses of life and months. 3 yp 
property have been caused by a sudden rising of the ocean and The yellow-billed, or white-tailed, tropic bird (Phaéthor db 
widespread inundations of low-lying, poorly protected coastal turus), which ranges as far north as Bermuda, reaches 4 ntl 
areas, The abrupt increase of the water level, referred to as the of about 24 in.; the bill is yellow only in young birds, beco 
storm wave, is caused by the action of the wind on the water. The orange-red in the adults. It breeds in the Caribbean am eit 
storm wave appears so quickly and is carried with tremendous widely in the Atlantic and Pacific. The red-tailed trop! 
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(P. rubicauda), as long as 36 in., is found in the warmer regions 
of the Indian and Pacific oceans. Barred plumage is evident in 
the red-billed tropic bird (P. aethereus), slightly smaller than 
the preceding; it ranges from the Galápagos to the tropical Atlan- 
tic and to the Red Sea. 

TROPINE (Tropanot) is the amino-alcohol portion formed, 
together with tropic acid, when the ester linkage in atropine (q.v.) 
or hyoscyamine (q.v.) is hydrolyzed with acids or alkalies. It 
forms white, hygroscopic crystals melting at 63° C. Its synthesis 
by Richard Willstatter in 1901 furnished proof of the structure 
of the parent alkaloids. Tropine is used in the manufacture of 
homatropine and similar agents for dilating the pupil of the eye. 
It is closely related to ecgonine, the basic portion of cocaine (q.v.). 

(L. F. St.; V. E.) 

TROPISM is the bending or turning of a plant or its parts in 
response to directional stimuli such as light and gravity among 
others. Although the term was introduced by plant physiologists 
to designate plant growth movements exclusively, it has been ex- 
tended to also include certain responses of sessile animals such as 
hydroids. 

Tropic movements are relatively slow—a matter of hours, days 
or longer—as contrasted with the oriented locomotory reactions 
(taxes; singular taxis) of whole animals, bacteria, and other motile 
organisms (see ANIMAL BEHAVIOUR). 

Since a tropism involves growth, only those plant parts still 

capable of growing can respond. This is in contrast to some move- 
ments, such as the turgor movements of the leaflets of the sensi- 
tive plant (Mimosa pudica), which on touch fold up. Ina 
tropism the stimulus is more intense on one side of the plant, 
and the direction of the response is limited by the relative posi- 
tions of the stimulus and the responding organs, In nastic move- 
ments (¢.g., the opening and closing of flowers), where the stimulus 
—usually light or temperature—is diffuse, the response cannot be 
spatially related to the source of the stimulus. 
„ Among the tropisms are phototropism (light), geotropism (grav- 
ity), chemotropism (including such special cases as aerotropism 
and hydrotropism), thermotropism (heat), galvanotropism (elec- 
tricity); traumatropism (injury), thigmotropism (contact, e.g., 
the coiling of tendrils), and rheotropism (flow, which can perhaps 
be regarded as a kind of thigmotropism). In all of these the re- 
sponse can be either positive or negative—e.g., growth toward a 
Source of light is an example of positive phototropism; growth 
away from light, an example of negative tropism. Photo- and geo- 
atom have been investigated more thoroughly than any of the 
others, 

See PLANTS AND PLANT Science: Plant Movements. 

See W, Stiles, An Introduction to. the Principles of Plant Physiology 
(1950); Encyclopedia of Plant Physiology, vol. 17 (1959). (L. Bo.) 

TROPPAU, CONGRESS OF (1820), one of the series of 
Congresses of the allied powers held in the years following the final 
lefeat of Napoleon at Waterloo (see Europe: History: The 19th 
Century, 1815-1914). The Congress of Troppau was held at 
inne (now Opava) in Silesia from October to December 1820 

etermine what policy the powers should take with regard to 
democratic revolution that had occurred in Naples in July 
See Navies, Kincvom or). Francis I of Austria, Alexander I of 
sla, and Frederick William III of Prussia met at Troppau, ac- 
Smpanied by their foreign ministers Prince von Metternich, 
ak Kapodistrias, and Prince von Hardenberg. The other two 
i embers of the Quintuple Alliance, France and Britain, sent ob- 
ervers only, 
Piel the spread of liberalism from Naples to the Austrian 
S e in Italy, the Austrians were determined to send their troops 
i ae, the democratic constitution established in Naples. 
step ee eet it necessary to obtain Russian assent to this 
stitution nile tsar had always expressed approbation of “free con- 
Wished ad Moreover, if intervention did take place, the tsar 
fe Briti to concern the affairs of Spain and Spanish America. 
but not Re were willing to countenance Austrian action in Naples 
any form men intervention in Spanish affairs ; and they opposed 
xe ulation ofa general right of intervention. > 
Uding the British and French observers from their talks, the 
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three eastern powers worked out a compromise solution, known as 
the Troppau Protocol, signed on Nov. 19. In brief, the protocol 
asserted that states which had undergone revolution, thereby 
menacing other states, would be excluded from the alliance until 
legal order was restored; that the allied powers refused to recog- 
nize changes brought about by illegal methods; and that where 
such states constituted a threat to their neighbours, the powers 
would in the last resort use force to restore them to the European 
alliance. The three eastern sovereigns then invited the king of 
the Two Sicilies to a congress at Laibach to determine the condi- 
tions of intervention (see LAIBACH, CONGRESS oF). Britain and 
France, however, refused to accept the protocol as an act of the 
Quintuple Alliance; the protocol had in fact made explicit the- 
division between the eastern and western members of the alliance, 
thus seriously weakening it and bringing into the ascendant the 
principles of the Holy Alliance (q.v.) to which all its members 
but Britain adhered. (J. H. Pr.) 

TROSSACHS, THE (“bristly country”), a narrow and beau- 
tifully wooded glen in southwest Perth, Scot., lies between the 
green slopes of Ben Venue (2,393 ft. [729 m.]) on the southwest 
and the precipitous crags of Ben A’an (1,326 ft. [404 m.]) on the 
northeast. Much of its fame is due to descriptions of it in Sir 
Walter Scott’s The Lady of the Lake and Rob Roy. Strictly the 
name applies only to the Pass of Achray, between Loch Achray 
and the lower end of Loch Katrine, with Ellen’s Isle and the Silver 
Strand (now submerged since Loch Katrine has served as a reser- 
voir for Glasgow), and to the adjacent slopes—perhaps 4 or 5 
sq.mi. in all. In popular usage the term applies to a wider ter- 
ritory, from Glen Gyle at the head of Loch Katrine (g.v.) on the 
west to Strathyre, Loch Lubnaig, the Pass of Leny, and Callander 
on the east; and from the Braes of Balquhidder beyond Loch 
Voil on the north to Loch Ard, Aberfoyle, and possibly the Lake 
of Menteith on the south. This wide region includes large areas 
reafforested, mostly with larch, spruce, and pine, mainly since 
1919, by the Forestry Commission. (A, T.A. L) 

TROTSKI, LEV DAVYDOVICH (original surname 
BroNsTEIN; sometimes called LEON Trotsky) (1879-1940), was 
a Soviet political leader, an able theoretician of Marxism, an out- 
standing writer and orator, the chief organizer of the primitive 
Red Army, and Stalin’s most conspicuous victim within the Com- 
munist camp. He was born at Yanovka, near Bobrinets in the 
Ukraine, on Oct. 26, 1879, the son of a Jewish farmer, Davyd 
Leontievich Bronstein. In 1897 he went to study mathematics at 
the New Russia University (Odessa), but soon left to become a 
professional revolutionary active in Social-Democratic circles in 
Odessa and Nikolayev. Arrested in 1898 and banished to Siberia 
in 1900, he escaped abroad in 1902 and joined Lenin’s Iskra or- 
ganization (see Lentn). Though serving as one of the organiza- 
tion’s best publicists, intimate contact with Lenin convinced him 
that Lenin’s policies and methods would eventually result in a 
one-man dictatorship. When the Russian Social Democratic La- 
bour Party split at its 2nd congress in 1903, Trotski appeared as 
a leading Menshevik and a forthright opponent of Lenin. He 
worked out his theory of “‘perma- 
nent revolution” during his col- 
laboration with the Marxist Par- 
vus (real name A. I, Helfand) in 
Munich in 1904-05, During the 
Revolution of 1905 he returned 
to Russia as an agitator and was 
the most notable leader of the 
St. Petersburg Soviet of Workers’ 
Deputies. Banished to Siberia 
again (1907), he escaped en 
route, fled abroad once more, and 
settled in Vienna. 

The party was now split into a 
number of hostile subfactions, 
and Trotski took the view that all 
Social-Democratic factions and 
groups should be unified. The 
implementation of this view, how- 
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ever, resulted in the formation of yet another subfaction, con- 
sisting of people who agreed with Trotski, which published its own 
newspaper, Pravda, edited by him in Vienna. In 1912 Trotski 
convened the “August Conference” in Vienna in a further attempt 
to unite the various factions; but in fact, since most Bolsheviks 
and G. V. Plekhanov’s “party-minded” Mensheviks boycotted the 
conference, it was only the majority of Menshevik groups which 
emerged united, and Trotski became a Menshevik leader once 
more. On the outbreak of World War I he left Vienna for Switzer- 
land and then went to France. With regard to the war he took 
an “internationalist” line, though he opposed Lenin’s and G., E. 
Zinoviev's advocacy of a defeat for Russia. In 1916 he was de- 
ported from France. 

After some months in the United States, Trotski returned to 
Russia after the revolution of February-March 1917 and joined 
the internationalist “Inter-District” group in Petrograd, chiefly 
composed of dissident left-wing Bolsheviks and his own supporters 
from among the Mensheviks. But the policy that Lenin put for- 
ward in his “April Theses,” with its aim of a seizure of power by 
the Bolsheviks, seemed to Trotski to be an adoption of his own 
theory of “permanent revolution.” Accordingly he decided to fuse 
his “Inter-District” group with the Bolshevik Party. At the 
party’s 6th congress (July-August) Trotski was elected to the 
Central Committee, though at the same time he was actually in 
prison’ as a result of the unsuccessful Bolshevik coup early in 
July. After his release he became chairman of the Petrograd 
Soviet of Workers’ and Soldiers’ Deputies, setting up the Mili- 
tary Revolutionary Committee of the Soviet and serving as the 
undisputed organizer and leader of the seizure of power in the 
capital. 

People’s commissar for foreign affairs in the Soviet government 
(from November 1917), Trotski for a time led the Soviet dele- 
gation in their negotiations for peace with Germany (see BREST- 
Lrrovsk, TREATIES oF). But he took the view that, though Russia 
should cease fighting, it should not sign a peace treaty with an 
“imperialist” government (“Neither war nor peace”); however, 
in face of the resumption of the German attack, he voted with 
Lenin in favour of peace. From March 1918 Trotski was people’s 
commissar for military and naval affairs, devoting most of his 
energy at first to building up the Red Army, of which he was the 
real architect. The Bolshevik victory in the Civil War was in large 
measure due to him. The old hostility between Lenin and Trotski 
was not apparent during the Civil War, though they disagreed 
again for a short time in 1920-21 during the so-called Trade Union 
discussion, in which Trotski, contrary to his usual line, argued for 
the militarization of labour, that is, the coercion of the workers 
into industry and the suspension of “proletarian democracy” dur- 
ing the transition from a capitalist to a socialist economy. 

Intolerant, tactless, and impatient of fools, Trotski made many 
enemies during the Civil War, including the ever resentful Stalin, 
A latecomer to the Bolshevik Party, he was never at home in the 
intricacies of party manipulation, of which Stalin was master; and 
when Lenin was no longer there to protect him, he fell prey to 
Stalin’s greater cunning and ruthlessness. After Lenin’s death in 
1924 Trotski appeared as the obvious candidate for the leader- 
ship, but an alliance between Zinoviev, L. B. Kamenev and J. V. 
Stalin prevented him from winning and though he remained a 
member of the Politburo (to which he had belonged since it was 
established in 1919) he lost his posts in the government. There- 
after, until his final defeat in 1927, he was engaged in a continual 
struggle with his rivals on both political and personal grounds. 
Maintaining a consistently radical left-wing course, he opposed 
Stalin’s idea of building “Socialism in one country” first and 
advocated the use of the Soviet state as a springboard for world 
revolution. Together with Zinoviev and Kamenev he took part 

in the left-wing “combined opposition” in 1926-27, but was de- 
feated by Stalin and the party’s right wing under N. I. Bukharin 
and A. I, Rykov. In the same year he was removed from the 
Politburo and expelled from the party, and in January 1928 he 
was banished to Alma-Ata in central Asia. Expelled from the 
U.S.S.R. in February 1929 and deprived of Soviet citizenship in 
1932, he lived as an exile in Turkey (1929-33), France (1933- 
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35), Norway (1935-36), and finally Mexico (from 1937), con, 


tinually denouncing Stalin and acting as the theoretical leader of 
Trotskyists among foreign Communists, During Stalin’s. Great 
Purge of 1936-38 Trotski was officially alleged to have organized 
and directed from abroad subversive activities by his adherents 
inside the U.S.S.R. - An international commission, under the chair. 
manship of the U.S. philosopher John Dewey, set up to enquire 
into these allegations, rejected them in its report Not Guilty 
(1937). On Aug. 20, 1940, Trotski was mortally wounded by q 
Stalinist agent who had infiltrated into his household in the Coyoa. 
cán suburb of Mexico City. He died next day. 


In addition to his brilliant political works, Trotski wrote on 


military theory and on problems of cultural life. In the former 
field he advocated the militia principle of organizing the armed 
forces, rather than that of the standing army, and opposed the 
view of M. N. Tukhachevski and M. V. Frunze that a specifically 
“proletarian” military doctrine should be evolved out of the ex. 
perience of the Civil War. In the cultural field he disagreed with 
the theory of A. V. Lunacharski, A, A. Bogdanov, and their ad- 
herents that a “proletarian” culture would and should emerge, 
believing rather that the cultural efforts of the early Soviet, period 
should be directed toward encouraging the development of the 
classless Socialist culture that the future would bring. He was 
thus totally opposed to the imposition by the Communist Party 
of any one cultural norm and to support from the party for the 
“proletarian” or any other particular artistic grouping, though 
he maintained the necessity of a political test before allowing such 
a group to function. 

The Moscow edition of Trotski’s collected works, begun in 1925, 
was discontinued after 1927, English translations, of individual 
writings include Our Revolution (1918), The Defence of Terror: 
ism (1921; new ed. 1935), Between Red and White (1922), The 
Lessons of October 1917 (1925; new version 1935), Problems 0] 
Life (1924), Lenin (1925), Literature and. Revolution (1925), 
Where Is Britain Going (1926), Towards Socialism or Capitalism? 
(1926), The Real Situation in Russia (no. date; 1926-27?), My 
Life (1930), Problems of the Chinese Revolution (1932), What 
Next? (1932), The History of the Russian Revolution. (three vol 
umes, 1932-33), The Suppressed Testament of Lenin (1935), The 
Third International After Lenin (1936), The Revolution Betrayed 
(1937), The Stalin School of Falsification (1937), Their Mordi 
and Ours (1939), Stalin (1946), Permanent Revolution (1941); 
and Diary in Exile, 1935 (1958). 

See also references under “Trotski, Ley Davydovich” in the 
Index. 

BrscrocraPHy.—The standard biography is I. Deutscher, The Prophe 
Armed: Trotsky 1879-1921 (1954), The Prophet Unarmed .. - 1921- 
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1929 (1959), and The Prophet Outcast . . . 1929-1940 (1963). Seo i \ 


E. H. Carr, History of the Soviet Union: the Interregnum 1925-4 
(1954); B. D. Wolfe, Three Who Made a Revolution, 2nd ed, (19%); 
I. Don Levine, The Mind of an Assassin (1959); L. Schapiro, j 
Communist Party of the Soviet Union (1960). (L. B, Sc) 
TROTZENDORF, VALENTIN (VALENTIN FRIEDLAND) 
(1490-1556), a famous German schoolmaster of the Reformation 
period, called Trotzendorf from his birthplace, near Görlitz, n 
Prussian Silesia, was born on Feb, 14, 1490. His parents welt 
very poor, but he managed to study at Görlitz, and became 4 
schoolmaster there. He resigned to study under Luther ? 
Melanchthon, supporting himself meanwhile by private teach 
He then became master in the school at Goldberg (now Zloto) 
in Silesia, and in 1524 rector. He was sent to Liegnitz in 15 ! 
returning to Goldberg in 1531. Organizing his school on iu 
istic lines, he made his best elder scholars the teachers of t 
younger classes, and insisted that the way to learn was to t% gi 
He established a system of student government based on the! it 
of a Roman republic so that the whole ordinary discipline hig. A 
the hands of the boys themselves. Every month the pupils elec 1 
a “consul,” twelve “senators” and two “censors,” and over 
Trotzendorf ruled as “dictator perpetuus.” One hour & day os 
spent in going over the lessons of the previous day. The ba 
were repeatedly recalled by examinations, which were seni i 
on the plan of academic disputations. Every week each pup! wl 
to write two exercises, one in prose and the other in verses 
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Trotzendorf took pains to see that the subject of each exercise 
was something interesting. The fame of the Goldberg School ex- 
tended over all Protestant Germany, and a large number of the 
more famous men of the following generation were taught by 
Trotzendorf. In 1554 his school was destroyed by fire. He died 
at Liegnitz on April 25, 1556. 

TROUBADOURS, poets of southern France, northern Spain 
and northern Italy who wrote in the langue d'oc: (see PROVENGAL 
LancvacE) from the end of the rrth century to the last decade 
of the r3th.. The word troubadour is a French form of the Oc- 
citanian trobador, accusative singular of trobaire, “poet,” from 
trobar; “to find,” “to invent”; cf, Fr. trouvére, trouver. A trouba- 
dour, then, was one who invented new poems, finding new verse 
forms for his elaborate lyrics; he might be a great prince, such as 
Richard Coeur de Lion, ora wandering adventurer who made song 
his profession. 

The social influence exercised by the troubadours was unprece- 
dented in the history of medieval poetry. They had great freedom 
of speech, they enteréd into questions of politics and above all 
they created around the ladies of the court an atmosphere of- culti- 
vation and amenity which nothing had hitherto approached. The 
troubadour was occasionally accompanied by an apprentice or 
servant, called a joglar, who provided a musical setting’ for his 
words and sometimes sang his songs. About 400 troubadours were 
recognized in the 200 years in which they flourished. 

The efficient cause of the decadence and ruin of the troubadours 
was the struggle between Rome and the Albigensian heretics (see 
CarHart),, This broke out into actual war in 1209, when’ the 
barons of northern France, responding with alacrity to Pope In- 
nocent III’s invitation to a crusade, fell upon the rich dominions 
of the count of Toulouse. Most of the protectors of the trouba- 
dours had been, if not heretics, at least liberally disposed toward 
the heretical party, in whose downfall they consequently found 
themselves involved. As the desolation of Languedoc became 
more and more entire, the darkness gathered round patrons and 
poets alike. Thus it was that Guiraut Riquier at the end of the 
13th century was already speaking to the wind, He was in a 
decayed world, the mourner of one of the most brilliant poetical 
schools that ever flourished; an eminently creative school from 
which proceeded all the new European lyrism. 

Literary Forms.—A considerable number of specimens, if not 
the greater part, of the work of the troubadours is extant, having 
been preserved in the manuscripts known as chansonniers (“song 
books”) ; and the rules of their art are formulated in the Leys 
d'amors (1340). The ‘verse form most frequently employed by 
the troubadours was the canso, consisting of five or six coblas 
( stanzas”) with a tornada (“envoy”). When the canso was of a 
political or satirical nature, it was'called a sirventés. The trouba- 
dours also used the balada or dansa, which was a dance song with 
a refrain; the pastorela, illustrating the love request of a knight 
to a shepherdess; the alba or morning song, one of the most 
exquisite of their forms, in which lovers are warned by the gaita; 

watchman”) that day is close at hand and that e? gilos, the jealous 

usband, May surprise them (there were also, however, albas of a 
religious sort). Corresponding to the alba was the serena or 
“vening song, a later invention. Particularly interesting were the 
Gan and the partimen or joc partit, which were lyrical conversa~ 
of ah etween two or more persons discussing, as a rule, some point 
len aie Casuistry or matters of a religious, metaphysical or 
i cal ‘character. Though some of them wrote other kinds of 
Poems, the troubadours were essentially lyrical: 
of tha Siew of the troubadours? importance in the literature 
ka idi see PROVENÇAL LITERATURE. 
AME of the Troubadours,—Information on the careers of 
script e 400 troubadours can be gathered from the several manu- 
collecto ections of biographies of these poets. The principal 
cents on, made by. various hands toward the middle of the 13th 
RAR, includes contributions by Uc de Saint Circ (c. 1200-40), 
ian troubadour, The Vies des plus célèbres et anciens poètes 
N ce ‘aux, published by Jehan de Nostredame (or Nostradamus) 
a another source, but unreliable. 
€ numerous genuine biographies, however, are often em- 
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broidered with statements that make a severe demand on a modern 
reader’s credulity; and a major task of research in the 19th and 
2oth centuries has been to disentangle the true from the fanciful 
in these writings. 

Something must be said of a few of the most notable trouba- 
dours. 

Guitem VII, count of Poitiers (William IX, duke of Aqui- 
taine), who was born in 1071 and reigned as count-duke from 1086 
to his death in 1127, was the first troubadour to come to renown. 
He is still regarded both as the patron and earliest poet of the 
school. Some of his songs are rather licentious; in another he 
makes a pathetic farewell to the world. 

Second on the ordinary list of great troubadours is JAUFRE 
Rupet of Blaye (fl. 1130-50), whose heart burned like the disc of 
a sunflower toward his “far-away love.” Little else than the 
famous adventure of the Lady of Tripoli (dramatized by Edmond 
Rostand in La Princesse lointaine) is told about this troubadour, 
whose stanzas, inspired either by the Church of Christ or by the 
Lady of Tripoli herself, have a simple and pathetic accent. 

Another of the early troubadours, the Gascon MARCABRUN (fl. 
¢. 1130-48), from whose pen 45 poems survive, was an innovator 
and a‘reformer. To him the severity of the classical troubadour’s 
style is mainly due, and he was one of the first to make use of the 
complex form known as the trobar clus. He posed as a violent 
misogynist: “I never loved any lady, and no lady ever loved me.” 
Several of his songs are of a rough beauty. 

More famous is BERTRAN DE Born (d. between 1202 and 1215), 
the warrior poet, of Hautefort in Perigord. Dante describes him 
in hell, carrying his severed head before him like a lantern and 
comparing himself with Achitophel, who incited Absalom to revolt 
against David (Inferno, xxviii, 118-142). This refers to Bertran’s 
role in encouraging Henry the Young King, son of Henry II of 
England, in his war of 1183 against his brother Richard in Aqui- 
taine, which soon became a rebellion against Henry II. The Young 
King’s death moved Bertran to a beautiful plank (lament). Be- 
sieged in Hautefort and taken prisoner, Bertran then became rec- 
onciled to Richard, He grew devout in his old age. About 25 
Sirventés by him are extant, including some of the most colourful 
and vivid poems that war ever inspired. 

Eleanor of Aquitaine, queen first of France and then of England, 
was a great patroness of the troubadours; and it was at her court 
that BERNART DE VENTADOUR (c. 1150-95) rose to eminence. 
Bernart, whose name is perhaps the highest in Occitanian poetry, 
was the son of a kitchen scullion in the castle of Eble, viscount 
of Ventadour. Eble, himself a poet, early noticed the talents of 
his'serving’ boy and trained him to be a poet. The beautiful 
wife of Eble encouraged the boy’s attentions; indeed, they had 
secretly loved one another since childhood. The poems which 
this passion inspired are among the best to come down to us 
from the middle ages. When Eble at last discovered the in- 
trigue and exiled him from Ventadour, Bernart took shelter at 
Eleanor’s court. After her marriage to Henry Plantagenet 
(1152) he left her service and attached himself to the court of 
Toulouse, 

The most famous adept of the trobar clus was a knight of 
Ribérac in Périgord, ARNAUT DANIEL (fl. c. 1180-1210), who at- 
tached himself as a troubadour to the court of Richard Coeur de 
Lion. Arnaut owes to the repeated praise given to him by Dante 
in the Purgatorio (xxvi, r15 ff.) and elsewhere a dazzling glory that 
to modern readers seems somewhat excessive. To Dante he is il 
miglior fabbro (“the better craftsman”) and it is evident that it was 
the brilliant art of the Perigourdin’s elaborate verse which delighted 
the Florentine. Arnaut’s invention of forms of verse particularly 
impressed Dante (see SESTINA). 

Dante was curiously anxious to exalt Arnaut Daniel as a better 
artist than his immediate rival, also one of Richard Coeur de Lion’s 
protégés, GIRAUT DE BORNELH (c. 1165-1220), who came from 
the vicinity of Excideuil, between Périgueux and Limoges. Mod- 
ern taste, however, is inclined to reverse Dante’s verdict. Giraut 
indeed, besides some pieces no less laboured than Arnaut Daniel’s, 
left an ‘alba of incomparable freshness, the Reis glorios imitated 
by Ezra Pound in his Lustra (“Languedoc,” i). 
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The same freshness, with a still more touching sincerity, char- 
acterizes the work of Giraut’s contemporary ARNAUT DE MAREUIL, 
another Perigourdin, who is credited with having introduced the 
amatory epistle (salut) and the short didactic poem (ensenhamen) 
into Occitanian poetry. Attached to the court of Béziers, he was 
driven from it by Alphonso II of Aragon, who wanted his mistress. 

Gaucetm Farr (c. 1185-1215) came from Uzerche in the 
Limousin. He seems to have been a wandering minstrel of gay and 
reckless habits and to have been accompanied by a loose woman, 
Guilhelma Monja, who was the object of much satire and ridicule. 
Homesick, he found deep and moving notes to speak of his native 
Limousin. 

RIGAUT DE BARBEZIEUX (c. 1170-1200), a poet of Saintonge, 
equally famous for his love affairs, was another example of the 
naïveté and tenderness so frequent among the troubadours: 

In Provence proper flourished BEATRIX, countess of Die, whose 
career was inextricably interwoven with that.of another noble 

troubadour, Rarmpaut III (fc. 1150-73), count of Orange, who 
held his court at Courthézon, a few miles south of Orange. Raim- 
baut said that since Adam ate the apple no poet had been born 
who could compete in skill with himself, but his surviving lyrics 
have neither the tenderness nor the ingenuity of those of Beatrix, 
who appears to have been much in love with him. 

The greatest troubadour of Provence, however, ‘is undoubtedly 
RAIMBAUT DE VAQUEYRAS (fl. c. 1155-1207), who passed the 
greater part of his life at the court of Montferrat. There he de- 
voted himself to the lady Beatrix, sister of the marquis Boniface. 
One of the most moving poems of the age commemorates her death. 
He had earlier made himself famous by a descort in five languag 
and by his lively “War of the Ladies.” 1 

PEIRE VIDAL (c: 1175-1206) of Toulouse was the prototype of 
the reckless and scatterbrained troubadour. His biographer says 
that he was “the maddest man in all the world.” His early life 
was a series of bewildering excursions through France and Spain: 
He is said to have stolen a kiss from Alazais (the wife of his patron 
and friend Barral viscount of Marseilles) thereby incurring, her 
dangerous resentment. He committed a thousand follies; for in- 
stance, being in love with Loba de Penautier, he dressed himself 
as a wolf (lop; “she-wolf,” Joba) and was hunted by a pack of 
hounds in front of her castle in the hills of Cabaret. 

FOLQUET DE MARSEILLA (c. 1161-1231) was the son of a Genoese 
merchant. In the latter part of his life he became bishop of Tou- 
louse (c. 1202), in which capacity he engaged in the persecution of 
the Albigenses. Dante met him in paradise (Paradiso, ix, 82 ff.) 
and gives ani interesting notice of him. It is in the: sirventés of 
Folquet that critics have seen the earliest signs of that decadence 
which was so rapidly to destroy Provencal poetry. 

Auvergne had already produced one of the first troubadours, the 
not very remarkable poet of Clermont known as PEIRE p’AL- 
VERNHA. The same country was represented later by two typical 
troubadours: the MONK or MONTAUDON (fl. c. 1180-1213), famous 
for his truculent tensons with God on the duties of monks and on 
ladies’ rouge (c. 1200); and PEIRE CARDENAL (d. c. 1272) of Le 
Puy. Cardenal, a poet of the first rank, was a protégé of James I 
of Aragon, having apparently fled from Narbonne and then from 
Toulouse to escape the armies of Simon'de Montfort. He was the 
inventor of the moral or ethical sirventés and the author of singu- 
larly outspoken satires against the clergy. In a score of sirventés 
he proves himself the most unorthodox spirit and the most tran- 
scendental satirist of the Midi in the middle ages. 

The chief of Italian troubadours was SorDELLO (d. c. 1270); born 
at Mantua early in the 13th century, who by his barbaric planh 
for the lord Blacatz (whose heart he desired the princes of western 
Europe to eat, so as to ingest his qualities) achieved a fame to 
which Dante (Purgatorio, vi-ix) and Robert Browning added by 
the use they made of his name. 

It is to the class of unfortunate lovers rather than to that of 
great troubadours that legend assigns, GUILHEM DE CABESTANH, 
Guilhem is said to have made love to Seremonda, wife of Raymund 
of Castel-Roussillon, and to have been killed by the jealous hus- 

band, who then cut out his heart and had it delicately cooked and 
served to his wife at dinner When Seremonda:had eaten it, Ray: 
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mund told her what she had done, whereupon she threw herself 
out of the window to her death. Historical research has raiseq 
serious doubts about this story’since Guilhem seems to have been 
alive in 1212, and Ramon de Castell-Rossello predeceased his wife 
Saurimonde de Perclada (between 1212 and 1221). 

Another troubadour of this time was GUILHEM FIGUERA (e 
1215-50), the son of a tailor of Toulousé, an Open. heretic! who 
attacked the papacy with extraordinary vigour, supported and pro. 
tected by the emperor Frederick II. But the end was already jy 
sight. After him the ruin of the southern courts, to which their 
fortune was attached, precipitated the decline of the troubadours, 

GUIRAUT RIQUIER (1230-94), the last of the troubadours, was 
born’in Narbonne and found protection at the court of Alphonso 
the wise of Castile. Guiraut, in a sirventés ofc. 1285, gives ex. 
pression of his sense of the’ gathering darkness, which makes it 
useless and almost unbecoming for a troubadour to practise’ his 
art, while of himself he mournfully confesses, “Song should express 
joy, but sorrow oppresses me, and I have come into the world too 
late.” He left no successor, unless one should cal) troubadours the 
academical poets of the Gay Saber who in Toulouse remained 
faithful for a time to the decaying rule of the Leys d'amors. 


BrsviocraPHy.—For comprehensive works, see the bibliography of 
the article PROVENÇAL LITERATURE, For individual troubadours, includ, 
ing many not cited in the text above, there are editions as follows, 

William IX of Aquitaine: A. Jeanroy, Guilhem VIT of Poitiers (1905; 
rev. ed. 1927), Cercamon. (1922), Jaujré Rudel, new ed. (1924); J, M. 
L. Dejeanne, Cercamon (1905), Marcabrun (1909); A. Stimming, 
Jaujré Rudel (1873); C. Appel; Bernart de Ventadour (1915) ;:). 
Anglade and C. Chabaneau; Rigaut de Barbezieux (1919). 

Raimbaut III of Orange: C. Appel, eight poems (1928), Cadend 
(1920) ; W. L. Pattison (ed.), Raimbaut III, Comte d'Orange (1952); 
R. Zenker, Peire d'Alvernha (1900); A.'Stimming, Bertran de Bom 
(1879); A. Thomas, Bertran de Born (1888); U. A. Canello, Arnaut — 
Daniel (1883), rev. by R. Lavaud (1910), R. C. Johnston, Arnaut de 
Mareuil (1935); A. Langfors, Guilhem de Cabestanh (1924); J 
Anglade, Peire Vidal (1924); A, Kolsen, Giraut de Bornelh (1910); 5: 
Stronski, Folquet de Marseilla (1910), Elias de Barjols (1905); B 
Philippson, The Monk of Montaudon (1873) ; G: Klein, The Monk 0} 
Montaudon (1885); A: Jeanroy, Gavaudan (1905); H. J. Chaytor | 
Perdigon (1926) ; E. Levy, Guilhem Figueira (1880), Bartolome Zori 
(1883); J. Boutièrè, Peire Bremon (1930); A. Jeanroy and J. J. 
Salverda de Grave, Uc de Saint-Circ (1913); C. de Lollis, Sordel 
(1896) ; M. de Riquer, Cerveri de Girona (1947); J. Coulet, Guilhem 
Montanhagol (1898) ; W, Bernhardt, At.de Mons (1887) ; A; H. Schuty 
Daude de Pradas (1933); J- Sjellman, „Raimon Jordan (1920); M. 
Dumitrescu, Aimeric de Belenoi (1935); A. Parducci, Granet, (1929) 
E. Niestroy, Pistoleta (1914); E. Hoepffner, Bernart Marti (x929); | 
W. P. Sheppard, Jausbert de Puycibot (1924); J. J. Salverda de Grave, | 
Bertran de Lamanon (1912); H. Pfaff, Guiraui Riquier (1853), % 
which J. Anglade’s work, Guiraut Riquier; étude sur la décadence 
Pancienne poésie provençale. (1905) serves as a Daa PET 


TROUT, the name given to certain salmonid: fishes (family 
Salmonidae) that are ‘usually restricted to freshwater; 4 fev 
types; however, migrate to the sea between spawnings. 
“true” trouts (Salmo genus) are among the most difficult fishes 
to classify. The reasons for the confusion are the irregularities 
in anatomy and the great variation in colour and habits. Seve! 
generally accepted speċies:exist, but a reasonable and logical i 
terpretation of the group»as a. whole is missing. The problem 
may now be virtually impossible of solution because:of the east 
of hybridization among trout and intermixing of introduced an 
native species. 

True. Trout—The European brown trout (S: trutta); as 
called the German brown trout, isa typical member of the group: 
It has been widely introduced into suitable waters roun f 
world. Like all trout, it has the characteristic streamlined body | 
of the salmonids, but it can’ be distinguished ‘by the dark an | 
reddish spots encircled by lighter’ rings ‘along the sides of 
body. The cutthroat trout (S. clarki), among the most spect | 
lar of the salmonids for colour, has an identifying red streak i 
either side of the lower jaw. The rainbow trout (S: gairdneri 
with a reddish band along'the sides of the body, tolerates ie f 
water than do the other species (up to’83° F) and thus has asa 
what wider range; it is highly popular with anglers for its “3% 
and tendency to break water when hooked. 

Certain trout may run to sea between spawning 


act 


seasons; jike 
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oy, 
q their relative the Atlantic salmon (S. salar). Such individuals 
usually grow much larger than their freshwater counterparts and 
are much more silvery in colour. The sea-run rainbow trout is 
called steelhead trout; others are variously referred to as sea trout 
or salmon trout. 
Lake Trout.—This single species (Cristivomer [Salvelinus] 
namaycush) lives in the Great Lakes of North America and in 
other deep lakes eastward to northern New York and northward 
to the Arctic Circle. It is readily distinguished from Salmo in 
lacking bright colours, and in having pale yellow or grayish spots 
and a more deeply forked tail. It is among the largest of the 
salmonids. Although a maximum of 100 Ib. (45 kg.) has been 
reported, the average weight of the fish caught commercially is less 
than 10 1b. The lake trout formerly was one of the most valuable 
commercial and game species of North America; unfortunately, 
ele of me sea lamprey (see Lamprey) has resulted in vir- 
tual extinction of this fishery. 

Brook Trout.—The North American eastern brook trout (Sal- 
velinus fontinalis) and its relatives are often called chars. They 
differ from true trout in that the tooth-bearing bone in the roof 
of the mouth (vomer) is boat-shaped rather than flat, and 
from lake trout in that the vomer lacks a raised crest and 
only the head of it is toothed. Because of its close affinity to 
oa the lake trout is often grouped with them in Salvelinus. 

jee CHAR. 

F; pa: Herrings, Trouts and Salmons, Pikes, etc. ; FIsHING; 
see also SALMON. (L. A. Wo.) 

TROUVERES, French poet-musicians of the 12th and 13th 
centuries, who, though writing in the langue d’oil of northern and 
central France, were largely influenced by the southern trouba- 
dours (g.v.). The word trouvère (nominative form of troveor = 
Old Provencal trobador) probably meant in the first place “maker 
Of tropes” (i.e., interpolations into the ecclesiastical chant). 
Whereas the troubadour school had reached its zenith by 1150, 
lyric poetry in the north is rarely attested before the Third Cru- 
sade (1189). (See FRENCH LITERATURE: The 10th to the 15th 
Century: Early Lyrics.) 


" THE VERSE 


Many French and Provengal lyrics are an expression of amour 
Gourtois (see Courtiy Love). The essential feature of this “love- 
Service” was the worship of the beloved by the lover, who con- 
Ceived of her as a being altogether more excellent than himself, 
and who was purified and ennobled by the servitude of love and by 
the suffering which it entailed. The “courtly” attitude, often 
Tegarded as a specific creation of chivalric society in southern 
France of the 11th century, is in fact attested in many other 
periods of history, and has been described as “an eternal aspect of 
the human heart.” But it certainly receives unusual emphasis 
in all the lyric poetry of this period. (For its significance in 

many see MINNESINGER.) 

Much has been written on French lyric origins: Gaston Paris at 
the end of the 19th century sought them in Mayday dances and 
showed with great ingenuity how snatches of popular song could 

Woven into lyrics which, for all their seeming artlessness, were 
ad Sophisticated (many such lyrics were in turn preserved in 
uch romances as Guillaume de Déle by Jean Renart (g.v.) and the 
i ma de la Violette). There is perhaps a parallel here with the 

pot Popular romance refrains (kharjas) in the Arabic and He- 
be pany of Andalusia. However this may be, the verse-forms 
EE a north are remarkably similar to those of the troubadours: 

T the solemn chanson in an elaborate strophic form, the 
ia a equivalent of the classical ode, usually addressed by- the 
bi © his lady, but sometimes dealing with crusading themes 
i Very early example relates to the Second Crusade of 1147); 
lade TM of dance-songs, such as the rondeau, virelai, and bal- 
and ‘he pieces in quasi-dramatic form, such as the pastourelle 
Chistos aube (dawn-song), The chanson de toile, or chanson 
Tegan ee Supposedly sung by a lady at her needlework, was long 
Pastiche e Eenuine popular survival, but is now seen as mere 
ventes e, The term serventois derives from the Provençal sir- 

» Which meant a ribald satire suitable to a hired trooper 
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(sirvent), but in the north it was soon applied to the pious hymns 
of the “servant” of Mary. The term rotrouenge, already associ- 
ated with the serventois in the 12th century, is most likely to be 
native to the north (cf. the personal name Rotrou), though its 
exact meaning is obscure. (C. A. Ry). 


THE MUSIC 


Performance.—Like much early poetry, the trouvère and - 
troubadour verse was intended not to be read or recited, but to be 
sung. Indeed, one troubadour wrote: “a verse without music is a 
mill without water.” Little is known about the performance of 
these songs. It is probable that they were sometimes sung by the 
trouvère himself with an instrumental accompaniment provided by 
one or more jongleurs (see MINSTREL); or that both the singing 
and the accompaniment were performed by the jongleurs. The 
form of the accompaniment is unknown. The instrumentalists, 
however, almost certainly provided preludes, interludes, and post- 
ludes to the song, and the nature of these would have varied ac- 
cording to the nature of the instrument. 

One indication of instrumentation comes from a remark by the 
15th-century composer Johannes Tinctoris, who wrote that the 
vielle (a bowed instrument) was, in his day, used by epic singers 
the world over. It is probable that this statement was as true for 
the performance of the trouvére chansons de geste as it is for the 
modern performance of folk epics in the Middle East and the 
Balkans. 

Notation.—As the greater part of the surviving trouvère rep- 
ertory is written in a notation indicating pitch but not duration 
or accentuation, the problem of transcription has been the subject 
of much controversy. Most modern musicologists, however, ac- 
cept the transcription method formulated at the beginning of the 
20th century by the French scholars J. B. Beck and Pierre Aubry. 
They proposed that the troubadour and trowvére songs were origi- 
nally performed, and should today be transcribed, in accordance 
with the principles of the rhythmic modes (see RuytHM: Metre), 
in which the stressed and unstressed notes are equated to long and 
short notes. They maintained that, as Old French and Provengal 
had a strong accentuation not found in modern French, once the 
word stress had been determined this would then determine the 
rhythmic mode. 

Trouvère songs appear to employ only the rhythmic modes I, II, 
and III, corresponding to trochee (-v), iamb (v —), and dactyl 


(-vv). Modes I and II have, in modern notation, the note-values 


d | and A d respectively, The third mode, however, was, in 
13th-century theory, also divisible by three, and is therefore usu- 


ally transcribed as g. = although a duple division 


d J dJ has been proposed by some scholars. Example 1, be- 
low, will show these methods of transcription in practice. 

Several theories have been advanced to explain why the songs 
were not generally written in a mensural notation, as such a no- 
tation was used for other music at the time. It has been suggested 
that the songs were intended to be performed in what has been 
called “free rhythm.” Apart from the difficulty of defining this 
vague term, the fact that many of the songs were intended for 
dancing invalidates this theory. 

Another suggestion is that as they are for solo voice, the songs 
were rhythmically interpreted according to the whim of the 
singer. However this may be, the argument is not strengthened by 
the existence of a corpus of mensurally notated solo music of the 
13th and 14th centuries, 

A compromise between this last theory and that of a rhythmic 
modal interpretation is that the songs were not mensurally notated 
because a solo singer would tend to deviate from a rhythmically 
strict interpretation by the use of rubato. This argument is un- 
satisfactory because it presupposes a medieval use of rubato, 
which has never been as generally accepted as many modern West- 
ern musicians imagine, and it disregards the fact that, as rubato is 
a deliberate distortion of a definite rhythm, the lack of a mensural 
notation would have the effect of hindering, rather than helping, 
the singer. 


266 


A further aspect of the subject is that a small proportion of the 
trouvère songs survives, in fact, in a mensural notation, either as 
solo songs or incorporated in polyphonic works, and some survive 
in both notations. The opponents of a modal interpretation re- 
gard these as exceptions to a more or less free rhythmical rule. 
Another theory is that the obscurity of the notation was designed 
to limit an understanding of the music to members of the profes- 
sion, that is, the jongleurs and the trouvères themselves. 

Musical Forms.—The musical forms used by the trouvères 
may be classified under four headings: (1) litany type; (2) rondel- 
lus; (3) sequence type; and (4) hymn type. While the name 
rondellus was already used in the 13th century to describe this 
form, the names of forms 1, 3, and 4 have been given to them by 
modern scholars by analogy with the ecclesiastical forms they re- 
semble, 

Litany Type.—This musical form, associated with epic verse 
(see CHANSONS DE GESTE), is perhaps the oldest of those found in 
trouvere music, The musical structure was well suited to the per- 
formance of a long sectional, but nonstrophic, poem. In its sim- 
plest form it is comprised of two short melodic phrases following 
the pattern: aaa...etc. b. The body of the section is sung to 
a and the final line to b. 

A common elaboration of this form is that found in the music 
of Aucassin et Nicolette (q.v.). In this chante-fable each of the 
verse sections ends with a short cadence line, and the music con- 
sists of three phrases following the pattern ab ab ab... c. This 
form was also employed for settings of strophic verse, 

Rondellus.—This term was applied to the dance-songs with re- 
frain, the rondeau, virelai, and ballade. The term “refrain” has 
a special meaning in the context of the medieval verse-musical 
forms. It refers to the recurrence of textual material, not merely 
at the end of successive stanzas, but, more significantly, during the 
course of a single stanza. Musically, the refrain pattern is an 
important aid to the identification of the musical form of a piece; 
e.g., although both the rondeau and the virelai consist of two 


Ex. 1 


Mode III 
(a) 


Mode III 
(b) 
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musical sections (rondeau a b; virelai ab cc), their order of Tepe. 
tition is not the same, and is dictated solely by the refrain pattem 
of the verse. It is usual, therefore, when indicating the musical 
sections by means of letters, to use capitals for the music of the 
refrain text. 

The simplest of the refrain forms (all of which were subject to 
variation) is the rondeau, which consists of two sections, and 
commonly follows the pattern AB a A ab AB. A compact ex. 
ample is “En ma dame” by Perrin d’Agincourt: 


Ex. 2 


1.4.7. En ma dame ai mis mon cuer 2.8. Et mon pen-ser 
3. Nen par-ti-rai a nul fuer 6.Ri-ant et cler, 
ő. Si mont sor-pris si vair oeil 


The virelai also has two sections of music, the usual repeat 
pattern being AB cc ab AB. The ballade could take one of two 
main forms, having the refrain both at the beginning and at the 
end: (1) AB cd cd ef AB; and (2) AB cd cd e ab AB. 

Sequence Type.—The ecclesiastical sequence took, basically, 
the form of a series of repeated sections, often preceded by an 
unrepeated prelude and terminated by an unrepeated postlude; 
i.e., (prelude) aa bb cc... (postlude), This form or one of its 
variants was used for secular songs of the /ai type, often with ex- 
tended texts, didactic in purpose; e.g., Ernoul Le Vieux’s “Lai de 
l'ancien et du noveau testement.” 

Hymn Type.—The forms covered by this term, unlike those al- 
ready mentioned, employed little or no use of repetition, The 
vers, like the hymn, was through-composed. The chanson hada 
repeat only for the first section. (M. Mw.) 
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Much medieval lyric poetry is anonymous; and even when 
names are extant, the poets of the north, compared with the more 
notorious troubadours, are pallid wraiths. Little is know of the 
early aristocratic trouveres other than Conon de Béthune, who 
tells how he learned his art from Huon d’Oisy, the castellan of 
Cambrai, and how he was mocked for his Picard speech by the 
ladies of the court of France, Two of his lyrics relate to the Third 
Crusade, but he himself played a major role in the Fourth, becom 
ing regent of the Latin Empire of the East in 1219, a little before 
his death. His contemporaries Guy de Coucy and Blondel de 
Nesle acquired a legendary status: to the former, who died o 
the Crusade in 1203, was attached the ancient myth of the woman 
tricked into devouring her lover’s heart, while Blondel’s name 18 
chiefly remembered in association with that of Richard I of En 
gland. The most eminent trouvère was Thibaut IV (g.v.) 4 
Champagne, who was king of Navarre from 1234 until his deal 
in 1253. But nearly half the extant trouvére lyrics are the work, 
not of feudal lords, but of the citizen-poets of Arras, who formed 
themselves into a guild, or puy, under the patronage of the Vitel 
Mary. The ablest among them was Adam de la Halle (q.v.), who 
with Jean Bretel and others carried on the tradition of the jel 
parti, or debate in verse, and was the first to write simple part: 
songs to French words. A still more original note is struc 
Colin Muset, a professional vielle player who moved around # 
chateaux of the upper Marne valley between Langres and Join 
ville in the mid-13th century. Muset distinguishes sharply be 
tween generous and grasping patrons, and combines the conve 
tional themes of young love in a flowery mead with a realistit 
portrayal of his personal tastes (a good fire in winter, fat capons 
and roast sucking pigs, strong wine and wheaten cakes). je 
autobiographic and gastronomic theme is taken up by the yersatl 
Rutebeuf (q.v.), the last of the trouvères and the first modern poe 
and all-around man of letters. 7 
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TROUVILLE, a seaside resort in the département of 
Calvados, northwestern France, 26 mi. (42 km.) NE of Caen by 
road, lies at the foot of wooded hills and on the right bank of the 
Touques at its mouth, opposite Deauville, to which it is linked 
by ferry and bridge. Pop. (1962) 5,965. Fine beach and bath- 
Ing and tourist facilities make both places the most frequented 
French resorts on the English channel. Trouville has a large 
Swimming pool near the beach, and a casino with a theatre and a 
Museum displaying local history. The port, shared with Deauville, 
's entered by a channel with a depth at high tide of 15 ft. (4.5 
m.), It has a floating dock and a grounding dock and there is a 
fish market, Imports include timber, coal, and cement. The town 
1 served by Deauville airport, with car ferry service from En- 
gland jai ji 

TROWBRIDGE, a market and manufacturing town and 
urban district of Wiltshire, Eng., is 30 mi. (50 km.) NW of Salis- 

uty by road. Pop. (1961) 15,844. Itis the county town and the 
Rane of County Council administration for Wiltshire. Its chief 
pa dags include the Town Hall (1899), the County Hall (1940), 

E College of Further Education (1960), and the parish church 
2 St. James, dating from the 14th century, which has a spire 
kir ft. (49 m.) high. Its rectors have included Matthew Hutton 
t o who became archbishop of York in 1747 and of Can- 
Fue, in 1757; the poet George Crabbe (1814-32); and Francis 
by ord (1832-41), later bishop of Montreal and metropolitan of 
ae Sir Isaac Pitman, inventor of Pitman’s shorthand, was 

a in Trowbridge in 1813. The town was described by John 
rar’ in about 1530 as “flourishing in drapery,” and the fine 

en cloths manufactured by three local firms are still famous. 
i e diversified industries now include light engineering, brewing, 
hie ng manufacture, food processing, creameries, glove making, 
eo of agricultural seeds, and printing, Trowbridge is the 

te for the West Wiltshire group of manufacturing towns and 
sopping town for a large area. (I. Ev.) 

‘ounty 1.2.2 “ity of eastern New York, U.S., the seat of Rensselaer 

È WY, lies on the east bank of the Hudson River at the mouth of 

i ohawk near Albany. It is a part of the Albany-Schenectady- 

eidar metropolitan statistical area (see ALBANY). Troy 
troon, Ay part of the Van Rensselaer manor, one of the pa- 

“UPS granted in 1629 by the Dutch West India Company 
sk 


267 


to encourage Dutch colonization in the Hudson Valley. After the 
American Revolution, a town was laid out on the farm of the Van 
der Heyden family, who had acquired the property in 1707. In 
1789 the name of Troy was adopted and in 1793 the county seat 
was established there. Troy was incorporated as a village by an 
act of the New York State legislature in March 1794 and was 
chartered as a city in 1816. 

During the War of 1812 Troy filled large contracts for army 
beef, the brothers Ebenezer and Samuel Wilson being major sup- 
pliers. The latter was known locally as “Uncle Sam” and, as gov- 
ernment purchasers stamped “U.S.” on the barrels of meat being 
shipped, local workmen referred to it as “Uncle Sam’s beef.” As 
tradition has it, the name was picked up by soldiers and soon came 
into familiar usage as a nickname for the United States. 

Troy has long been an important industrial and commercial city. 
At one time it was the steel centre of the United States but was 
doomed in 1873 when Andrew Carnegie set up his mills near Pitts- 
burgh, Pa. It is a principal centre in the United States for the 
manufacture of men’s shirts and other garments. The clothing 
industry dates from 1819 when Hannah Montague of Troy had 
the ingenious idea of making separate collars for her husband’s 
shirts. The idea spread, and in 1829 Ebenezer Brown, a local 
merchant, had collars made to sell in his store. After the intro- 
duction of the sewing machine in 1852 the industry grew rapidly, 
reaching its peak about the time of World War I. 

Among the educational institutions in the city are the Rensselaer 
Polytechnic Institute, founded in 1824 by Stephen van Rensselaer 
of Albany, one of the oldest institutions in any English-speaking 
city continuously offering instruction and research in science and 
engineering; and Russell Sage College, a private liberal arts college 
for women, established in 1916, Emma Willard, famous feminist 
and leader in educational opportunities for women, founded Troy 
Female Seminary in 1821, later known as the Emma Willard 
School, which still provides college preparatory training for girls. 

The population in 1960 was 67,492. For comparative popula- 
tion figures see table in New York: Population. (P. F. W.) 

TROY (Greek Tror, Troma; ILIOS, Ixion, Latin ILIUM), an 
ancient city in northwestern Asia Minor, Both in literature and 
in archaeology Troy holds an enduring place of distinction and in- 
terest. Homer endowed it with a glory that stirred the imagina- 
tion of most men that came after him who could hear or read (see 
below and Troy, Lecenp oF). On the archaeological side, al- 
though its ruins are not of vast extent, Troy has come to be re- 
garded as a key site, illustrating, with its yield of material from 
its many layers, the gradual development of civilization in north- 
western Asia Minor. 

Situation.—The stronghold of Troy stood at a strategic point 
commanding an intersection of routes that linked Asia and Europe. 
One was a land trail that wound up from the west Anatolian coastal 
regions to the shortest crossing of the Hellespont (modern Darda- 
nelles; g.v.) to the European shore, The other was the water- 
way coming down from the Black Sea through the Propontis (Sea 
of Marmara) to enter the Aegean by way of the Hellespont, Con- 
trol of these two lines of communication and the collection of 
toll on all that passed surely account for the wealth of the kings 
who ruled over the Troad. Through its whole history, so far as 
that can be reconstructed from a study of the objects found in 
the ruins, Troy was thus well fitted to serve as a meeting place 
of the east and west and the north and south. Relations were 
apparently always somewhat closer with the west than with the 
east. This westward outlook sprang no doubt from the relative 
ease of communications by ship across the island-studded Aegean 
as compared with the difficult and more dangerous routes by land 
through heavily wooded foothills and a mountain barrier to the 
central Anatolian plateau. Until great empires came into being, 
with wealth and power to build and protect regular roads, long 
journeys by land were hazardous, Even in the time of the strong- 
est Hittite kings there seems to have been no royal road from the 
interior of Asia Minor to the western coast and Troy. 

The Troad (“land of Troy”; Greek Troias) is the district 
formed mainly by the northwestern projection of Asia Minor into 
the Aegean Sea. It extends from the Gulf of Edremit (ancient 
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Adramyttion) on the south to the Sea of Marmara and the 
Dardanelles on the north; and from Mt. Ida and its northerly foot- 
hills on the east to the Aegean on the west. This is approximately 
the same area as that of the modern Turkish il of Canakkale 
(qg.v.), measuring roughly 50 to 60 mi. (80-95 km.) from north 
to south and about the same from east to west. In the southeast 
corner is Mt. Ida (g.v.; modern Kaz Dagi), which rises to a height 
of 5,797 ft. (1,767 m.). The eastern and southern regions are 
rugged and partly wooded. The Scamander (Kiiciik Menderes) 
River, fed from springs on Mt. Ida, has cut its way through the 
hills to the plain in the northwest and empties into the Hellespont 
just before the latter flows into the Aegean. 
History.—In the 3rd and 2nd millennia B.C. Troy was a pros- 
perous cultural centre, the capital and seat of the royal power 
that ruled over the Troad. Many smaller settlements existed 
here and there, where agriculture could be pursued. From about 
1100 to 700 »B.c. Troy was apparently abandoned and little is 
known of life then in the Troad. About 700 B.c. Greek settlers 
and colonists established a footing on the coast and soon took over 
most of the country. Troy was reoccupied and under the name 
Ilion survived to the 4th century A.D. The city paid tribute to 
‘Athens in the Sth century B.C., but by the end of the century most 
of the Troad was'in Persian hands. Alexander the Great visited 
the famous Temple of Athena in 334 B.c. He planned to enlarge 
the city, and his successors, especially Lysimachus, carried out 
some of his ideas. The area passed successively to the Seleucid 
kings, the rulers of Pergamum, and the Romans. Ilion declined 
jn the 2nd century. In 85 B.C. it was sacked and burned by the 
Roman general Gaius Flavius Fimbria. Restored in part in the 
same year by Sulla, it received many favours from Augustus and 
later Roman emperors. In A.D. 326 or shortly before, Constan- 
tine the Great visited the area; but with his foundation of Con- 
stantinople as his new capital, Ilion faded into obscurity. 

Other small and relatively unimportant Greek cities in the Troad 
were Sigeum and Alexandria Troas (whence St. Paul took ship for 
Macedonia) on the west coast, Neandria, Scepsis, Palaiscepsis, 
and Cebrene inland, and Assus on the south coast. 

Site and Excavations.—The ruins of ancient Troy occupy the 
western end of a low descending ridge in the extreme northwest 
corner of the Troad. Less than four miles distant toward the west, 


across the plain of the Küçük Menderes, is the Aegean Sea; slightly 
nearer, toward the north, beyond a tributary stream, Diimrek 
Cayi (the Homeric Simoeis), and its valley, are the narrows of 
the Dardanelles. 

The mound, called Hisarlik by the Turks, was long known tg 
bear remains of Hellenistic and Roman Ilion. It was identified 
by Charles Maclaren in 1822 as the site also of Homeric Troy 
but his suggestion received little consideration from classical 
scholars of the next 50 years, most of whom regarded the whole 
Trojan legend as a literary fictional creation based on myth, not 
history, 

Heinrich Schliemann deserves full credit for adopting the identi. 
fication and demonstrating to the world that it was correct. In 
seven major and two minor campaigns between 1870 and 1390 
he conducted excavations on a large scale mainly in the central 
area of the mound, where he exposed most of the remains of the 
Early Bronze Age. After his death in 1890 his colleague and suc- 
cessor Wilhelm Dörpfeld in 1893 and 1894 continued the excava- 
tions, chiefly along the outer border of the site, revealing the ruins 
of the Middle and Late Bronze Age. After an interval of a 
generation an expedition sponsored by the University of Cincin- 
nati in seven further seasons of digging from 1932 to 1938 carried 
out a searching fresh investigation of the whole site and its prob- 
lems. 

Before excavations began the mound rose to a height of 105 ft. 
above the plain at its northern foot. Approximately half of this 
elevation was accounted for by a vast accumulation of debris, 
earth, remnants of stone walls, disintegrated crude brick, and rub- 
bish of all sorts which had been gradually heaped up to a height 
of more than 50 ft. through a long era of human occupation. This 
was made up of many clearly distinguishable layers, Schliemann 
and Dérpfeld recognized a sequence of nine principal divisions, 
representing an equal number of periods during each of which 
houses were built, lived in, and ultimately destroyed. Minor strata 
in the deposit indicated that each major period passed through 
two, three, or more phases—the Cincinnati Expedition recor 
46 such strata, At the end of each period when a settlement wis 
destroyed (usually by fire, or earthquake, or both) the survivors, 
instead of clearing away the wreckage down to the floors, merely 
leveled it out and founded their new houses upon it. 

Schliemann and Dérpfeld numbered the layers and periods from 
I to IX, starting from the bottom with Troy I, Troy II, and 9 
on, and called them the “nine cities” of Troy. They are often 
referred to also as the “nine settlements.” In the periods from 
I to VII Troy seems to have been a fortified royal stronghold, 
capital of the Troad, the residence of the king, with his family, 
officials, advisers, retinue, and slaves. The ordinary commoners 
who cultivated the soil in an agricultural economy dwelt in w 
fortified villages and small hamlets dispersed here and thett 
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throughout the countryside, presumably near the fields which they Troy III-V —The burning of the second settlement was fol- 
tilled. p) lowed by a serious economic decline, though the same Early Bronze 
For the periods from I to VII the site has yielded no contem- Age culture continued without a break through Troy III, IV, and 
porary written records. A survey of the history and the culture of V. Each of these citadels was fortified and each seems to have 
the successive settlements must be based. on comparative study occupied a somewhat larger area than its predecessor, but the 
ind interpretation of the: objects found in each layer. Evidence houses inside the walls were much smaller and more closely 
of this kind shows that Troy I, II, HI, IV, and V existed, with no crowded together than in Troy II. Nonetheless, there was un- 
break in cultural continuity, through the Early Bronze Age; proba- doubtedly some technical progress through the four phases of Troy 
bly from about 3000 to 2000 or 1900 B.c. The inhabitants‘may III, five of Troy IV, and four of Troy V. 
have been akin to the contemporary occupants of the Aegean and Troy VI,—Settlements VI and VII may be assigned to the Mid- 
Cycladic islands, Minoan Crete, and the Helladic mainland of dle and Late Bronze Age. A new and vigorous people now appear 
Greece (see AEGEAN CIVILIZATION). It is possible thatxthey all on the scene, coming perhaps from the north or the region of the 
came originally from southwestern Asia Minor or Syria by sea steppes. They brought with them the horse to their new home 
along the Anatolian coast, Of the five early periods, Troy I and in the Aegean area. Indo-European-speaking stock must almost 
IL are the most important. certainly be recognized, and this was surely a detachment of the 
Troy I-—Troy I had a long history, passing through ten or more invaders who about the same time entered Greece, conquered the 
phases. The royal character of the establishment is obvious from Early Helladic settlements, and established Middle Helladic cul- 
the beginning, when the fortified citadel and the houses inside it ture- They were the first Hellenes to set foot on the eastern and 
were founded on virgin soil. The area, about 300 ft. (90 m.) long western shores of the Aegean; and the eastern group, once estab- 
and 240 ft. (75 m.) wide, enclosed by a wall with gateways and lished:on the: site, clung to Troy through many centuries from 
flanking towers, was twice enlarged during the period. The houses about 1900 to 1200 B.C. 
inside, built with a stone socle and a superstructure of crude brick, That. the new settlers were strong enough to assure for their 
were widely spaced and fairly large. The plans recovered show a culture’a long continuing domination, accompanied by a steadily 
long rectangular building, consisting of a’ single spacious room increasing prosperity, may be deduced from the great depth of 
which was entered through a porch and a doorway at one end the debris—with its sequence of eight easily differentiable strata— 
and contained a fixed hearth. This is the earliest appearance in that gradually accumulated under their feet, and also from the 
western Anatolia of the so-called megaron type of house (known character of the remains they left. “At the outset they enlarged 
from Homer and from excavations in Greece; see TirYNS). Metal the acropolis, erecting a new fortification wall, stronger than any 
working was already known. Lead was used for some purposes. that had preceded. It was replaced about the middle of the period 
Copper instruments and tools have been found, though»stone im- by a’second wall, constructed in better technique; and toward the 
plements occur much more frequently. As shown by'a limestone end of the period the second was in large part superseded by a 
relief, sculptural art had already emerged from the most primi- third, the most magnificent of all. It was built of hard limestone 
tive stage. There is evidence for spinning, weaving, and the use blocks, carefully shaped and dressed in a technique that almost 
of woolen clothes. Pottery is abundant, handmade, in many dif- rivals classical Greek work of the late 5th or early 4th century. 
ferent shapes, with smoothly. polished surface; black, greenish There were five or more gateways, two at least defended by lofty 
black, and dark! gray are the usual colours, red very rare. rectangular towers. The lower part of the wall, more than 15 ft. 
Troy I—The second settlement (Troy II), larger and more (4.5 m.) thick, rose with a strong batter (inward slope) of its outer 
prosperous than the first, has left a stratigraphic record of at least face; to a height of about 17 ft. (5 m.), then continued vertically 
seven phases, The first fortification wall of this period was soon upward in a high rampart along the top of the wall. 
replaced by another, and that in turn by a third, in each instance Inside the citadel, now about 650 ft. (200 m.) long and 450 ft. 
marking an expansion of the citadel—nearly 360 ft. (110 m.) wide (140 m.) wide, great houses were built on ascending, ringed ter- 
and 400 ft..(120 m.) long, All three walls were lofty, sloping, races, the king’s palace presumably at the summit. It was de- 
stone structures that supported a high breastwork of crude brick, molishediin’ Hellenistic or Roman times when the top of the hill 
Projecting towers guarded the gateways, one of which was ap- was cut away and leveled to make room for an open square about 
proached by abroad ascending, ramp paved with huge flat slabs the Temple of Athena. Some of the houses on the lowest and next 
of limestone. Inside the acropolis stood the king’s palace and the 
residences of pririces and high officials. Most, if not all, of these 
Structures follow the megarom plan, but they were built in a 
grand, almost cyclopean style of masonry in foundations and socle 
that Supported crude brick walls. These great houses were erected moiair atio > 
Hi the early phases of the period but continued to stand through 
é'late phases until the final destruction of the:settlement inva 
tthenddus fire: In the “burnt layer” Schliemann found nearly 
ie $n famous “treasures,” withitheir startling abundance of gold 
ee ty and: ornaments; gold, silver, copper, and bronze vessels; 
Ba and bronze weapons; splendid hammer-axes Tof polished 
‘at se other objects, Similar “treasures,” of more om ex- = 
Gears fromthe semen thesCincine eet coat A TAON ANE METRON) 
pedition, and it is clear that the catastrophe came sosud- 5 | — CROSS SECTION OF THE MOUND OF HISARLIK FROM NORTH TO SOUTH 


denly that the inhabitants were obliged to flee, leaving all their 
valued Possessions behind. In pottery as well as in metal- and lowest terraces are still well enough preserved to show the plans. 


Stonework Troy IL showed technical advances over Troy I, though All were freestanding structures bordered by open spaces. Several 


there was No change of culture. ‘The potter’s wheel was introduced are of the megaron type; some follow other schemes, and some 
5 had interior columns of stone or-wood that stood on stone bases, 


in the second ph 5 h K k 
ase, leading t novations in the shapes of ood o 
mF : RERET E All these houses were wrecked and the fortification walls were 


l Troy Iwasa wealthy capital. In the ‘burnt city” Schliemann badly damaged in their upper sections, at least, by a violent earth- 
Te believed. that he had identified the Troy of Priam, Homer’s quake that brought the period to an end’perhaps a few years after 
Y. But in 18 i he and Dörpfeld 13008.c. ) 
found evidence mee ka prilyatisfgteoa e E  portedeeail Troy: VII.—Dérpfeld had identified Troy VI as the Homeric 
Used Mycenaean pottery of fe Late Busnes Age, lay much higher Troy of Priam. But its overthrow by an earthquake does not 
an the sixth level—and it became clear that Troy IL was de- agree with the realistic account of the sack of Troy. in Greek tra- 
“eyed long before the time of the Trojan War. dition; and moreover the date, as indicated by the imported My- 
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cenaean pottery found in the earthquake debris, is too early for 
the Trojan War. 

The earthquake caused extensive damage, but the survivors at 
once set about rebuilding their town. This is the beginning of 
Period VIIa. Gateways and streets were cleared of debris, the 
fortification wall was patched and repaired, and new houses were 
built inside it, with generous use of the material that had been 
shaken down in the disaster. Some of the houses of Troy VI 
could be rehabilitated, but for the most part the ruins were leveled 
and covered over by the new buildings. The latter were set close 
together, often separated only by party walls, and they filled all 
available space inside the fortress, including areas that had previ- 
ously remained open. Almost every house was provided with one 
or two to a dozen and even more huge storage jars. They were 
sunk deep beneath the ground, the mouth covered by a stone 
lid only an inch or two above the level of the trodden clay floor. 

Troy VIIa probably lasted little if any more than one genera- 
tion. It was destroyed in a devastating fire. Remnants of human 
skulls and other bones found in some houses and streets imply 
accompanying violence. The crowding together of houses and the 
special measures taken to store up a supply of food suggest that 
preparations had been made to withstand a siege. The scene of 
desolation offered by the ruins strikingly illustrates the effect of 
the capture, looting, and burning of an ancient town by enemies. 

In Settlement VIIa the culture of Troy VI maintained itself 
with little change other than normal development. On the evi- 
dence of imported Mycenaean pottery, the end of the period can 
be fixed near 1250 s.c. (though some scholars would make it c. 
1200), This is more than 60 years earlier than the date of the 
Trojan War as worked out by Eratosthenes, who based his com- 
putations on genealogies of early royal families preserved in Greek 
tradition and folklore; but it agrees fairly well with the calcula- 
tions of others and especially of Herodotus, who presumably used 
the same genealogies but allowed a slightly different length to the 
generations. The Cincinnati Expedition concluded that Troy VIIa 
must be recognized as the capital of King Priam, which Homer 
took from Greek tradition as the setting for the /liad. 

Homer’s Troy was of course greatly magnified by the creative 
imagination of poetic genius, and, as it appears in the Iliad and 
the Odyssey, it was infinitely larger and grander than the fortified 
stronghold now called Troy VIIa, which measured only about 650 
ft. (200 m.) from one end to the other. Homer’s Troy contains 
royal and princely palaces, broad streets and squares, temples and 
sanctuaries, public meeting places, and residential quarters for a 
large, wealthy population. But if there ever was a real Troy from 
which Homer derived his glamorous setting, it was certainly this 
walled town of Period VIIa, exactly in the designated position and 
marked by its vivid evidence of slaying, plundering, and burning. 

There were some survivors after the destruction, and they 
promptly rebuilt their shattered town. Parts of the fortification 
walls were reconstructed or reinforced with smallish stones, and 
new houses were raised up on the hill. This period, called Troy 
VIIb, passed through two phases. 

In the first the culture inherited from Troy VIIa and Troy VI 
still prevailed with little change. Within a few years, perhaps 
no more than a generation, however, a fresh wave of invasion 
brought in a fresh human stock, probably from Thrace. The new 
arrivals took over the citadel and set their rude and backward 
stamp upon it. They introduced novelties in architecture and in 
the making of pottery, reverting to handmade products; but their 
sojourn on the site was relatively short. They vanish altogether 
from view, probably by 1100 B.c. or not much later, perhaps swept 
away in the disturbances that accompanied the transition from the 
Late Bronze Age to the Iron Age. 

Troy VIII-IX.—From that time for about four centuries the 
site of Troy remained virtually uninhabited—perhaps the surviv- 
ing population had sought refuge in some safer place in the hills 
such as Bunarbashi—until it was taken over by Greek settlers and 
hellenized as Ilion; the first Greek settlement is known as Troy 
VIII, Hellenistic and Roman Ilion as Troy IX. (C. W. B.) 

Classical Legends.—The legends of Troy developed continu- 
ously throughout Greek and Latin literature. In Homer's Iliad 
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and Odyssey, the earliest literary evidence available, the chi 
stories have already taken shape; some that were not di 
treated in the Jliad appeared in the lost “cyclic poems” (Cy, 
Aethiopis, Little Iliad, and Sack of Tlios ; see Homer). Indiyj 
themes were elaborated later, especially in Greek drama, 
story of the Trojan origin, through Aeneas, of Rome helpe 
inspire Roman interest; book ii of Virgil’s Aeneid contains 
best-known account of the sack of Troy. Finally there are 
pseudo-chronicles that go under the names of Dictys Creten; 
and Dares Phrygius (qq.v.). 
Most of the important characters in the following summary a 
count are the subjects of separate articles. x 
The names Teukroi and Dardanoi are used in Greek as mo 
less equivalent to “Trojans”; legend therefore made Teucer, 
of the Scamander River, the first king in the Troad, and Darda 
son of Zeus and Electra (who became one of the Pleiades) 
son-in-law and successor. Dardanus’ son Erichthonius was 
father of Tros, who gave his name to the Trojans and had 4 
sons: Ilus, Assaracus, and Ganymede (carried off by Zeus 
Mt. Ida). Ilus founded Ilium (Troy) on a spot pointed out 
spotted cow, but the city was still unwalled when his son Laom 
succeeded him. Laomedon hired the gods Poseidon and Apo 
build the walls but when they-had finished refused to pay 
Poseidon sent a sea monster to harry the Troad; Laome 
daughter Hesione was rescued from it by Heracles (Herc 
but Laomedon refused him the horses he had promised 
Heracles and his companions therefore sacked Troy and ki 
Laomedon and his sons, except for the youngest, Priam, who wi 
ransomed by Hesione. Pic, 
Priam was wealthy and powerful; by his wife Hecuba a 
concubines he had 50 sons and 12 daughters. But his son 
was invited to judge which of the goddesses Aphrodite, Hera, 
Athena was entitled to receive the golden apple marked b 
goddess Eris (Discord) “for the most beautiful.” Aphr 
promised Paris the most beautiful woman in the world: he 
fore awarded her the apple, and went to Greece, where he wo! 
love of, and eloped with, Helen, wife of Menelaus of Sparta. 
To recover Helen, the Greeks launched a great expedition w 
the overall command of Menelaus’ brother, Agamemnon of 
and Mycenae. The Trojans refused to return Helen. Small 
in or near the Troad were sacked by the Greeks, but Troy, 
by allies from Asia Minor and Thrace, stood siege for ten yi 
The gods also took sides, notably Hera, Athena, and Posei 
the Greeks, and Aphrodite (who had a son, Aeneas, by the 
Anchises, grandson of Assaracus), Apollo, and Ares for the 
jans. The /liad, set in the tenth year, tells of the quarrel bel 
Agamemnon and Achilles, the finest Greek warrior, and the 
quent deaths in battle of (among others) Achilles’ friend Pat 
and Priam’s eldest son, Hector. q 
After Hector’s death the Trojans were joined by two em 
allies, Penthesilea, queen of the Amazons, and Memnon, K 
the Ethiopians and son of the dawn-goddess Eos. Achilles K 
both of these, but Paris killed him with an arrow, Before th 
could take Troy, the Greeks had to steal from the citadel 
wooden image of Pallas Athena (the Palladium) and fetch 
arrows of Heracles and the sick archer Philoctetes from Li 
and Achilles’ son Neoptolemus (Pyrrhus) from Skyros; Od; 
and Diomedes achieved all these. Finally, with Athena’s he 
Epeius built a huge wooden horse. Several Greek warriors # 
inside it; the rest sailed away to Tenedos, a nearby island, P 
tending to abandon the siege. Despite the warnings of P 
daughter Cassandra, the Trojans were persuaded by Sinon, 4 
who feigned desertion, to take the horse inside the walls of 
as an offering to Athena; the priest Laocoon, who tried to 
the horse destroyed, was killed by sea-serpents. At night 
Greek fleet returned, and the Greeks from the horse op@! 
gates of Troy. In the total sack that followed, Priam and 
maining sons were slaughtered; the Trojan women passed i 
slavery in various cities of Greece. The adventurous ani 
disastrous homeward voyages of the Greek leaders were 
two epics, the Returns (Nostoi; lost) and the Odyssey. E 
grief for her descendants made her star the faintest of the Pl 
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The few Trojan survivors included Aeneas, whose descendants 
continued to rule the Trojans; Homer presumably means Trojans 
in or around Troy, but. later tradition took Aeneas’ Trojans to 
Italy. as the ancestors of the Romans, 

For the medieval stories of Troy see Troy, Lecenp or, In 
literature and art, the Trojan cycle and individual characters from 
it have been enduring themes from ancient times until the present. 
See further HOMER: (X) 

Bwriocrarny.—Homer, Iliad and Odyssey; Charles Maclaren, A 
Dissertation on the Topography of the Plain of Troy (1822); H. Schlie- 
mann, Ithaka, der Peloponnes und Troja(1869), Troy and Its Remains 
(1875), Ilios: The City and Country of the Trojans (1880), Reise in 
der Troas (1881), Troja (1884), Bericht über die Ausgrabungen in 
Troja im Jahre 1890 (1891); C. Schuchhardt, Schliemann’s Excava- 
tions, Eng. trans. by E. Sellers’ (1891); W. Dörpfeld, Troja 1893: 
Bericht über die im Jahre 1893 in Troja veranstalteten. Ausgrabungen 
(1894); W. Dörpfeld et al, Troja und Ilion, 2 vol. (1902); R- Vir- 
chow, Beiträge zur Landeskunde der Troas, in Abhandlungen der 
königlichen Akademie der Wissenschaften, 1879: physikalische Klasse, 
iii (1880); H. Schmidt, Heinrich Schliemann’s Sammlung Trojanischer 
Altertiimer (1902); W. Leaf, Troy: a Study ins Homeric Geography 
(1912), Strabo on the Troad (1923); C. W. Blegen et al., Troy, Exca- 
vations Conducted by the University of Cincinnati 1932-1938, vol. i 
(1950), ii (1951), iii (1953), iv (1958); C. W. Blegen, Troy and the 
Trojans (1963) ; Briefe von Heinrich Schliemann (1936), collected and 
ed, by Ernst Meyer; Heinrich Schliemanns Briefwechsel, vol. i (1953), 
vol. ii, (1958), also collected and ed. by: Meyer. (C. W: B) 

TROY, LEGEND OF. The legendary history of Troy (q:v:) 
enjoyed considerable popularity in medieval, as in ancient, litera- 
ture. Medieval writers found in it two things: first, a rich source 
of heroic and romantic storytelling, and a convenient framework 
into which to fit the courtly and chivalric ideals of their own time; 
second, a flattering, if mythical, explanation of the origins of, 
notably, the French and British nations. 

The ‘Trojan legend was diffused throughout medieval Europe 
through the pseudo-chronicles of Dictys Cretensis and Dares 
Phrygius (gg.v.). “Byzantine writers preferred the Ephemeris 
belli Troiani of Dictys, Westerners the De excidio Troiae historia 
of Dares, which was much shorter and which, because it favoured 
the Trojans (Dares claimed ito have fought on the Trojan side), 
enlisted Western sympathy in view of the tradition of Trojan ori- 
gins (see below). From Dares derive later Latin versions, the 
epic De bello Troiano (c. 1200) of the English Joseph of Exeter, 
the Troilus (1249) of Albert of Stade, and also the translations 
into French prose by Jean de Flixecourt, a monk of Corbie, in 
sia) and by Jofroi de Waterford and Servais Copale (1270- 


The key work in the exploitation of the Trojan subject matter 
was, however, the Roman de Troie) a French poem of 30,316 lines 
m octosyllabic rhyming couplets, composed probably between 1154 
and 1160 by Benoit de’ Sainte-Maure (g.v.; see also ROMANCE). 
Benoit praises Homer, but rejects him as a source, preferring 
Dates and Dictys because, allegedly, they were eyewitnesses of the 
‘vents they describe. In fact Benoit; like most men of his time, 

- Was not familiar with Homer at firsthand. Dares was his main 
Source for more than two-thirds of the work; thereafter he fol- 
lowed mainly Dictys"Benoit’s huge poem, the longest of the so- 
called romans d'antiquité, relates the first destruction of Troy by 
eb and Hercules, the rebuilding of the city by Priam, the ab- 

i ction of Helen; the siege, its many battles, and its aftermath, in- 
Cluding the travels of Ulysses. Twelfth-century writers had little 
"nse of history, and the characters and warfare of antiquity are 
anae tėd; as in the romances of Thébes and Enéas, in the 
t ea Y and chivalric guise of the Middle Ages. “Characteristic of 
ae too, is the importance given to the love ‘stories, espè- 

i Y those of. Paris and Helen, Jason and Medea, Achilles and 

Tat and, above all, Troilus and Briseida: 

its ees from the imaginative and romantic version of Benoit and 

Eh qaiives that subsequent medieval writers mainly drew their 

mou ie of Troy... Notable 13th-century derivatives were an anony- 
th Tench prose romance composed probably about the middle 
‘on, century, and, above all, the Latin prose Historia destruc- 

Sicilia Troiae, or Historia Troiana (completed in 1287), by the 

Dtisi n judge Guido delle Colonne: The Trojan legend, not sur- 

'mgly perhaps in the country of Virgil and Aeneas, enjoyed 
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great success in Italy. Guido did not reveal his debt to Benoit, 
and his Historia, an abridgment of the French romance, long en- 
joyed the prestige of originality. Indeed, written as it was in the 
then universal language, Latin, it' seems largely to have displaced 
the French poem. Its popularity is attested by the very large 
number of extant manuscripts, at least 136, as compared with 
40 for Benoit, and along with its derivatives it played the most 
influential part in disseminating over most of medieval Europe the 
themes of the Roman de Troie. 

One episode in particular caught the imagination of later writ- 
ers: the story of the love of the Trojan Troilus, one of Priam’s 
Sons, for Briseida (Benoit’s form of the name, later modified), 
daughter of the Greek Calchas, and of her abandonment of him 
for Diomedes. Troilus is mentioned by the ancient versions as 
having been killed by Achilles, but the story of his unhappy passion 
appears to have been invented by Benoit. The 14th-century 
saw two famous treatments of this theme: Boccaccio’s poem JI 
Filostrato (c. 1338), derived from Benoit and Guido; and Chau- 
cer’s Troilus and Criseyde, based mainly on Boccaccio. JI Filo- 
strato was translated into French as the Roman de Troyle et de 
Criseida (early 15th century) by Pierre de Beauvau. In Germany, 
the Roman de Troie inspired the Liet von Troye of Herbort von 
Fritzlar (late 12th or early 13th century), and the huge (nearly 
50,000 lines) Trojanerkrieg of Konrad von Würzburg, interrupted 
by the writer’s death in 1287 and completed by an anonymous 
poet. These were followed in:the later Middle Ages by a series 
of prose versions. In England and Scotland in the 14th and early 
15th centuries several versions of Guido were produced, including 
the alliterative Gest Hystoriale of the Destruction of Troy (c. 
1390) and The Troy Book (written between 1412 and 1421), in 
heroic couplets by John Lydgate (q¢.v.), who, with Chaucer, pro- 
vided Shakespeare with much of his material for Troilus and Cres- 
sida, Later in the 15th century the Scottish poet Robert Henryson 
contributed further to the legend with The Testament of Cres- 
seid. 

The Trojan legend appears to have enjoyed particular favour 
in the 15th century at the court of Burgundy, probably because 
of the interest aroused by the creation in 1430 of the Order of the 
Golden Fleece. The ducal library in 1467 contained no fewer 
than 17 manuscripts relating to Troy, including four French ver- 
sions of Guido, two prose versions of Benoit, two transcriptions 
of the mystery play La Destruction de Troie (1450-52) by Jacques 
Milet, and four versions of the Recueil des histoires de Troye 
(1464) by Raoul Le Fèvre. The Recueil, which was based on 
Guido, enjoyed considerable popularity, and had the distinction 
of being translated into English by William Caxton, then at Bruges, 
and of being the first book printed in English, The Rectyell of the 
Historyes of Troye (1475). Spanish, Italian) Danish, Dutch, 
Swedish, Icelandic; and Czech versions of Guido are also found. 

The popularity of the Trojan legend is further indicated by 
the very large number of allusions to the legend itself and to its 
characters and themes in medieval literature (especially French), 
and by the use of some of these themes in medieval art, notably 
in manuscript illuminations and tapestries. Froissart also reports 
a representation (on wheels) of the’ siege of Troy at a banquet in 
Paris in 1389, on the occasion of Isabeau de Baviére’s entry into 
the city. 

The prestige of the Trojan legend in medieval minds is perhaps 
best illustrated by the myth of descent from the dispersed heroes 
of Troy, which for 1,000 years persisted as a literary, and even 
as a patriotic, tradition throughout Western Europe, particularly 
in relation to France and Britain. Just as Virgil, in the Aeneid, 
had ascribed the origin of Rome to the settlement (in Italy) of 
Aeneas (g.v.) and his companions, so, about the middle of the 
7th century, the Frankish chronicler Fredegarius, in the second 
book of his Latin Historia Francorum, relates how one party of 
the Trojans, after the destruction of their city, settled between 
the Rhine, the Danube, and the sea under their king, Francio. 
This is the first known reference to the Trojan origin of the 
Franks. The Liber historiae Francorum (early 8th century) gives 
another version of this legend, with different characters and events. 
These two versions are echoed or varied by a long succession of 
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chroniclers, genealogists, and panegyrists right down to the 16th 
century. Succeeding kings gave official sanction to their legendary 
origin. The myth was still sufficiently alive in the 16th century 
to inspire writers such as Jean Le Maire de Belges (J/ustrations 
de Gaule et singularités de Troie, 1510-13) and Ronsard (La 
Franciade, 1572). K 

In Britain a similar tradition had been early formulated, as 
appears from Nennius’ 9th-century Historia Brittonum and Geoff- 
rey of Monmouth’s Historia regum Britanniae (c. 1135). These 
represent Brutus, great-grandson of Aeneas, as the’ founder of 
Britain. This tradition is followed by Wace (q.v.) in his Roman 
de Brut (1155), and persists down to the time of Shakespeare. It 
is possible that, in the period of the Anglo-Norman empire, it 
was not unrelated to political or diplomatic considerations. That 
the verse chronicler Geffrei Gaimar, author of L’Estoire des 
Engleis (c. 1140), was familiar with the tradition is shown by his 
allusion to an earlier book of his (now lost) in which, like Wace, 
he had traced the legendary origins of Britain, but had also, like 
Benoit in the Roman de Troie, begun his narrative with the story 
of the Argonauts. Otto von Freising (c. 1111 or 1112-58) and 
other German chroniclers repeat similar myths. 

BrstiocRapHy.—G. Doutrepont, La Littérature française à la cour 
des ducs de Bourgogne (1909); E. Faral, La Légende arthurienne, vol. 
i, appendix 1 (1929); B. Woledge, “La Légende de Troie et les débuts 
de la prose francaise,” in Mélanges . . . offerts à Mario Roques, vol. ii 
(1952), and Bibliographie des romans et nouvelles en prose francaise 
antérieurs à 1500 (1954); R. Bossuat, Le Moyen Age (1955); J. 
Crosland, Medieval French Literature (1956); M. R. Scherer, The 
Legends of Troy in Art and Literature (1963). (A. D. C.) 

TROYES, former capital of Champagne and préfecture of the 
département of Aube, France, is 97 mi. (156 km.) SSE of Paris 
by road. Pop. (1962) 67,074. In the alluvial plain watered by 
the Seine, it is crossed by several tributary rivers and by the canal 
of the Haute-Seine (now disused) which separates the left-bank 
upper quarter from the right-bank lower quarter. Troyes is the 
seat of a bishopric, and of higher civil, assize, and commercial 
courts. 

Of the 25 churches which existed formerly, 9 have survived, 
mostly from the Renaissance period, and all have stained-glass 
windows, paintings, and statues, of which many belong to the 
Troyes school of sculpture of the beginning of the 16th century. 
The imposing cathedral of Saint-Pierre et Saint-Paul (13th-17th 
centuries), 374 ft. (114 m.) long, has 182 stained-glass panels; the 
rood screen of Sainte-Madeleine (1508) is a veritable lace-work 
in stone; the church of Saint-Jean (14th-17th century) was the 
scene of the marriage of Henry V of England with Catherine of 
France, daughter of Charles VI, following the Treaty of Troyes 
(1420); the basilica of Saint-Urbain (13th century), a Gothic 
masterpiece, is the work of a French pope, Urban IV, who was 
born on its site; Saint-Remy (14th-16th centuries) may be recog- 
nized by its spire 197 ft. (60 m.) tall; Saint-Nicolas (16th cen- 
tury), Saint-Pantaléon, Saint-Nizier, and Saint-Martin (16th and 
17th centuries) complete this notable list of churches. Among 
other old buildings which still remain are the prefecture, a former 
Benedictine monastery (restored in the 18th century); the town 
hall (1624-70), enlarged in the 20th century; the Hôtel-Dieu hos- 
pital (founded in the 12th century and rebuilt in the 18th), con- 
taining a fine gilded cast-iron grating of 1760; and several 16th- 
century mansions. There are also old streets with picturesque 
wooden houses of the same period. During World War II Troyes 
was twice badly damaged—in 1940 and in 1944—but several dis- 
tricts are completely rebuilt, and there is a new hospital centre 
on the outskirts. 

The former abbey of Saint-Loup houses a valuable library, and 
museums: of fine arts and natural history; and the Hôtel de 
Vauluisant (16th century) houses a historical museum of the 
Champagne district and a hosiery museum, The town has lycées, 
schools of music, fine arts, and hosiery, and a national institute 
for hosiery. 

Troyes is on the Paris-Basel railway and is a centre of main 
roads; it is served by Barberey airport, 24 mi. (4 km.) northwest. 
It is:‘the chief centre of the French hosiery industry. Allied in- 
dustries include dyeing, spinning, and the manufacture of textile 
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machinery and needles. Motor vehicle wheels and tires, Cigarette 
paper, and locks are also manufactured, and there is flour millin 

Before Caesar’s conquest Troyes was already an oppidum 
(town) of the Gauls; under Augustus it became the capital of the 
Tricasses (hence its name). Converted to Christianity in the ard 
century, the town was threatened by the Huns in the Sth century 
and defended against them by its bishop, St. Loup. Sacked by the 
Normans in 889 it soon came under the authority of the counts of 
Champagne, who founded a number of churches and almshouses 
and established the great fairs which gained an international rep 
tation and brought Troyes exceptional prosperity. In 1417 Troye 
became the seat of the royal government and it had an Anglo. 
Burgundian garrison until 1429, the date of the town’s surrender 
to Joan of Arc. The end of the 15th century and the beginning 
of the 16th were periods of prosperity, but in 1524 a fire destroyed 
1,000 houses. Calvinism had considerable success there, and in 
1572 a great number of Protestants were put to death. Louis 
XIV’s revocation of the Edict of Nantes on Oct. 18, 1685, greatly 
damaged its industrial prosperity; and incessant war and the in 
crease in taxes caused the decline of the town. It was only during 
the 19th century that Troyes began the development which has 
continued since. (An, SE.) 

TROYON, CONSTANT (1810-1865), French painter of the 
Barbizon School, an animal painter of the first rank, was born on 
Aug. 28, 1810, at Sévres, near Paris, where his father was con- 
nected with the porcelain factory. Until he was 20 he laboured at 
porcelain ornamentation, but by the time he reached 21 he was 
traveling the country as an artist, painting landscapes. Troyon 
was a pupil of Camille Roqueplan, who introduced him to Théo 
dore Rousseau, Jules Dupré, and the other Barbizon painters, In 
1847 Troyon went to The Hague, where he! saw Paul Potter’ 
famous “Young Bull.” From the studies he made of this picture, 
of Albert Cuyp’s sunny landscapes, and of Rembrandt's master 
pieces, he evolved a new method of painting, and it is only in works 
produced after this time that Troyon’s true individuality is te- 
vealed. He died at Paris on Feb. 21, 1865. 

Troyon’s famous pictures are dated between 1850 and 1864. In 
the Wallace Gallery in London are “Watering Cattle” and “Cattle 
in Stormy Weather”; the Louvre contains his “Oxen Going to 
Their Work” and “Returning to the Farm”; “Cattle” may be seent 
in the Isabella Stewart Gardner Museum, Boston, Mass., “Drink 
ing Place” in the Corcoran Gallery of Art, Washington, D.C., and 
“The Road to Market” in the Art Institute of Chicago, Il. y 

TRUCE OF GOD, an attempt of the church in the Middle 
Ages to alleviate the evils of private warfare. The two remê 
measures adopted—the pax ecclesiae or Dei and the treuga or trew 
Dei—are distinct in character-though both are usually referred 0 
as the Truce of God. The pax ecclesiae, originating at synods 4 
southern and central France in 990, was vigorously promoted by 
the regular clergy and by William V of Aquitaine. The 11th i 
tury witnessed its widespread adoption by councils through! 
France. In general, the pax ecclesiae forbade every act of privat 
warfare against ecclesiastical buildings, their environs and various 
classes of persons and property. Enforcement was vested in 
bishop or count on whose lands violations occurred. si 

The treuga or treva Dei, developing from the pax ecclesiaé fe 
dating from the Synod of Elne (1027), prohibited private warlal 
on certain days. Spread by regular clergy, bishops, secular 
and the popes, the treuga Dei appeared in France, Germany; i 
Italy and ultimately outlawed fighting during nearly three-fou 
of the year. The Truce of God was most influential in the o 
century, after which the king’s peace supplanted the pax ecclesia 

Brstrocrapay.—C, D. Cange, “Treuga,” in Glossarium ad script 
mediae et infimae latinatis; A. Kluckhohn, Geschichte des Gottesfrie it 
(1857) ; J. Fehr, Der Gottesfriede und die katholische Kirche des 
telalters (1861); E. Sémichon, La Paix et la trève de Dieu, m umi 
(1869) ; L. Huberti, Studien zur Rechtsgeschichte des Gottesfrieden! f. 
Landfrieden, Bd. i, Die Friedens-Ordnungen in Frankreich (1892); 
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Mayer, Deutsche und französische Verfassungsgeschichte, vol i us at 
A. Luchaire, “La Paix et la trève de Dieu,” E. Lavisse, Histol, 
France, vol. ii, part 2, pp. 133-138 (1901). c. J. 
True 


TRUCIAL OMAN (also TrUCIAL STATES oF by 
Coasr), on the Persian Gulf, derived from the truce of 183 
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which the sheikhs from Khawr al ‘Udayd on the Qatar Peninsula 
to the Muscat borders on the Gulf of Oman undertook to abjure 
sea warfare. It comprises seven independent sovereign states in 
special treaty relationship with Britain. (1) Abu Dhabi, the larg- 
est, is mostly desert, but considerable oil deposits were discovered 
in the late 1950s inland at Murban and offshore on the Umm Shaif 
structure 20 mi. (32 km.) from Das Island. By the mid-1960s 
these were yielding 10,000,000 tons annually and increasing rapidly, 
There are settlements on Abu Dhabi, Dalma’, and Das islands, 
and in Al Jiwa’ and Al Buraymi oases, airfields at Abu Dhabi and 
Das Island, and an airstrip at Buraymi. There is a British politi- 
cal agent at Abu Dhabi. The other states are (2) Dubai, includ- 
ing the town of Dubai (Dubayy; pop. about 35,000), with a police 
force and a municipal committee, elementary schools, and a small 
hospital; (3) Sharjah, including Sharjah (Ash Shariqah) town 
(about 5,000), with two banks, a medical mission, schools, steamer 
and air services, and Abu Musa Island (red oxide mines) and the 
Dhayd Oasis; (4) Ajman, with a town (about 3,000); (5) Umm al 
Qaiwain, with a town and Falaj al ‘Ali Oasis; (6) Ras al Khaimah, 
comparatively large and fertile, comprising a town and several 
villages, and Tamb Island in the entrance to the Persian Gulf 
which has a lighthouse and is noted for its poisonous snakes; and 
(7) Fujairah, consisting of a few villages. The independence of 
Fujairah was recognized in 1952. 

There is a Council of Trucial States’ Rulers, and the headquar- 
ters of the British political agent is at Dubayy, the chief port of 
the states. It also has an international airport. 

Trucial Oman, which stretches inland to undefined borders with 
Saudi Arabia, is mostly desert, but in the east Al Hajar Range 
(over 7,000 ft. [2,100 m.]) has more rainfall and oases cultivated 
by irrigation. Some sheikhdoms have small coastal settlements, 
and Dubai, Sharjah, and Ajman own detached villages in Hajar. 
The total area is 32,300 sq.mi. (83,600 sq.km.) and the combined 
populations (mostly Sunni and Shi‘a Muslims) about 100,000. 

The dominant tribe was the Qawasim who were competent sea 
traders until they succumbed to Wahhabi influence in 1805 and 
became pirates. Their plunder of two British vessels led to naval 
action and an undertaking to respect the flag. The sheikhs signed 
the general treaty of peace in 1820, the perpetual maritime truce 
in 1853, and in 1892 exclusive agreements restricting their foreign 
relations to Britain. Ras al Khaimah lost its independence early 
in the 20th century but regained it in 1921. Kalba, recognized as 
independent in 1921, lost independence in 1951 and was merged 
With Sharjah in 1952. In 1948 the sheikhs gave up land warfare to 
Provide reasonable safety for oil company and other personnel. 
Relations with Britain remained friendly. The Trucial Oman 
Scouts, under British officers, maintain security, but there is no 
interference with the patriarchal rule of the sheikhs, There is a lit- 
iB development of agriculture. There are unsettled disputes over 
land and sea frontiers with Saudi Arabia, but relations between that 
country and the sheikhdoms remained friendly. (W. H. Is.) 

UCKING INDUSTRY: see MOTOR TRANSPORTATION. 

r RUE CROSS, one of Christendom’s most precious relics, 
x Putedly the wood of the actual cross on which Jesus Christ was 
eiaied, Legend relates that the True Cross was found by St. 
nil ena (q.v.), the mother of Constantine the Great, during her 
emago to the Holy Land in 326; a church festival commemo- 
deere Finding of the Holy Cross on Sept. 14 in the Byzantine 
toth nd on May 3 in the West. The earliest historical reference 
ane Veneration of the True Cross occurs in Cyril of Jerusalem s 
re etical sermons (348-350), without allusion to its actual dis- 
$ ave A letter of dubious authenticity, supposedly sent by Cyril 
kössi Mperor Constantius (351), refers to the finding of the True 
ot Jerusalem during the reign of Constantine I. The legend 
end of ae St. Helena with the discovery first appears toward the 
taunts e 4th century (see Cross). By the 8th century the ac- 
the Were enriched by legendary details describing the history 
these aes of the cross before it was used for the crucifixion; 

: ae ails are later portrayed in medieval art, for instance in 
Ss ae of Agnolo Gaddi (14th century) at Florence and of 

: ella Francesca (15th century) at Arezzo. 
tation of the True Cross gave rise to traffic in fragments 
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of it which were desirable as relics (see Rerec), Calvin pointed 
out that all the extant fragments if put together would fill a large 
ship, an objection regarded as invalid-by Catholic theologians who 
had claimed that the blood of Christ gave to the True. Cross some 
kind of material indestructibility, so that it could be divided in- 
definitely without ever being diminished. The authenticity of each 
fragment could also be determined after ordeal by fire and water. 
Such beliefs resulted in the multiplication of relics of the True 
Cross wherever Christianity expanded in the medieval world. 

The desire to win back or obtain possession of the True Cross 
justified military expeditions, such as that of the Byzantine em- 
peror Heraclius against the Persians (622-628) and even the cap- 
ture of Constantinople by the crusaders in 1204, Fragments were 
deposited in most of the great cities and in abbeys. Reliquaries 
of the True Cross were often of considerable artistic and material 
value. They were most frequently shaped like a cross of Lorraine 
(that is, with two horizontal bars) or a rectangular metal box bear- 
ing representations of saints, etc. One of the most precious ob- 
jects of this kind, decorated with 10th-century Byzantine metal- 
work, is preserved in the cathedral at Limburg on the Lahn, Rhine: 

See A. Frolow, La Relique de la Vraie Croix (1961), (A Fw.) 

TRUFFLE, an edible, subterranean fungus of the class 
Ascomycetes. Truffles have been prized as a delicacy from clas- 
sical times, Pliny thought that they were among the most wonder- 
ful of all things, springing up as they do and living without a root. 
(No fungus has a true root; instead, it is nourished by a network 
of threadlike mycelia.) The subterranean Ascomycetes are us- 
ually placed in two main groups, the Tuberales and the Plectascales, 
depending upon the possession of fruit bodies with or without an 
opening to the exterior during development. The suggestion is 
that these have arisen along parallel lines. The best-known genus 
of the Tuberales is Tuber, which is mainly native to temperate 
regions. The different species range in size from that of a pea to 
that of an orange. A section of a young specimen shows a whitish 
homogeneous flesh that, with age, becomes a rich dark colour show- 
ing a lighter “marbling.” Truffles flourish in open woodland on 
calcareous soil. They are saprophytes, usually associated with the 
roots of trees, and are possibly mycorhizal fungi, że., living sym- 
biotically with roots of higher plants (see Mycoruiza). The 
spores of Tuber are large; from one to four may be seen in a spore 
sac, or ascus. (These, the first ascospores to be observed were 
described by J. P. de Tournefort in 1710-11.) 

The most valued truffle in French cookery is the Périgord (T. 
melanosporum), which is said to have first gained favour toward 
the end of the 15th century. It is brown or black, rounded and 
covered with polygonal warts having a depression at their summit; 
the flesh (gleba) is first white, then brown or gray, and when 
mature becomes black with white veins having a brown margin. 
The odour is well marked and not unpleasant. The main French 
truffiéres (truffle grounds) are in Périgord and the département of 
Vaucluse, though truffles are gathered throughout a large part of 
France. The truffle industry is an important one and about one- 
third of the gatherings are exported. The French government 
undertook the reforesting of many large and barren areas, for 
many of the best truffle regions become productive by the planting 
of trees, particularly oaks, As the truffles often occur at the depth 
of a foot, it is difficult to detect them unaided. Truffles, when 
occurring near the surface of the ground, crack it as they reach 
full size and experienced gatherers can detect them. Further, many 
species of flies live on truffles, and in the morning and evening 
columns of small yellow flies (Helomiza lineata, etc.) may be seen 
hovering over a colony. Occasionally man is sufficiently suscep- 
tible to the scent of truffles to locate them but truffle hunting is 
usually carried on with the aid of pigs and dogs. 

Direct cultivation is difficult. Calcareous ground is dug over 
and acorns or seedlings planted. Soil from truffle areas is usually 
spread about and the ground is kept in condition by light plowing 
and harrowing. After three years, clearings are made and the 
trees are pruned. If they are to appear, truffles do so only after 
five years or so; gathering begins then but it hardly pays until 
8 or 10 years have passed, The yield is at its maximum from 5 to 
25 years later. 
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Tuber melanosporum has not been recorded for England. The 

“ English truffe is T. aestivum, which is found principally in beech 

woods. Itis bluish black, rounded and covered with coarse polyg- 

onal warts; the gleba is white when immature, then ochreous and 
finally brown with white, branched, labyrinthine markings. 

Truffles are so rare in North America that few people have col- 
lected them in any quantity. They are found most often in Oregon 
and California. 

See also Funct. (J. Rm.; Ar. H. S.) 

TRUJILLO, a state in western Venezuela, extends from the 
Sierra Nevada de Mérida on the east to the shores of Lake Mara- 
caibo on the west. The state has an area of 2,857 sq.mi. (7,400 
sq.km.) and a population (1961) of 326,634. Trujillo lies in a 
highland region of mountain ranges, plateaus, and valleys. On the 
fertile tablelands and in the valleys coffee, cacao, tobacco, maize, 
sugarcane, and yuca are grown. At the higher elevations potatoes, 
barley, and wheat are the main crops. The state is served by both 
the Pan-American and trans-Andean highways. 

The capital city of Trujillo (pop. [1961] 18,957) is a regional 
market centre for agricultural products. The city celebrated its 
400th anniversary in 1957; in colonial times it was a thriving way 
station between Táchira and Mérida. Commercially, Trujillo has 
lost ground to Valera, the largest city in the state. (L. WE.) 

TRUJILLO (Dominican Republic): see SAN CRISTÓBAL, 

TRUJILLO, a city in the coastal desert of northern Peru and 
capital of the department of Libertad, of which it is the commercial 
and industrial centre, is one of the important cities of Peru. It 
is approximately 300 mi. (480 km.) NNW of Lima, at an elevation 
of about 200 ft. (60 m.) above sea level, and 8 mi. from its port, 
Salaverry, with which it is connected by rail. Pop. (1961) 99,808. 
The climate is cool and dry with temperatures averaging between 
63° F in June and 74.3° F in March (17° and 23° C). The cool- 
ness of the air, in spite of its tropical location, is due to the cold 
Peruvian current. The figure generally quoted for the average an- 
nual rainfall (1.2 in. [30 mm.]) is misleading, for in most years 
there is no rain: The irrigated lands around the city produce sugar- 
cane and rice, sugar being exported in large quantity. Trujillo 
serves two important mining communities in the northern Andes: 
Quiruvilca (copper) and Milluachaqui (gold and silver). Trans- 
port facilities include railroads, the Pan-American Highway, an all- 
weather highway to the highland mines, an airport, and a seaport. 
It has a considerable industrial development and its products in- 
clude foods (rice, noodles, chocolate, confectionery), beer, leather, 
cocaine, soap, wax, candles, textiles, and machinery. 

The city was founded in 1534 by Diego de Almagro, and is 
Peru’s second oldest Spanish city (the oldest is Piura). During 
the colonial period it enjoyed little prosperity, for most of the 
wealth was concentrated in Lima. In 1617 a wall was built around 
the city as a defense against the attacks of English pirates, and 
traces of this wall survive. The city was partially destroyed by 
earthquakes in the 17th century and again in the 18th century. Its 
modern growth followed British investments in sugarcane planta- 
tions during the latter part of the 19th century. Trujillo remains 
essentially a city of old churches and has a cathedral and also 
several colonial mansions, The University of La Libertad is 
there. Four miles west are the pre-Inca ruins of Chan Chan (g.v.). 

(P.E. J.) 

TRUJILLO MOLINA, RAFAEL LEONIDAS (1891- 
1961), dictator of the Dominican Republic from 1930 until his as- 
sassination in 1961. He was born Oct. 24, 1891, in San Cristobal. 
Entering military service as a young man, he advanced from lieu- 
tenant to commanding colonel in the national constabulary be- 
tween 1919 and 1925. In the revolt against Pres. Horacio Vazquez 
in 1930, Trujillo seized power and was elected president later that 
year. From that time until his assassination on May 30, 1961, he 
retained absolute control of the republic, primarily through his 
command of the army. He served officially as president from 1930 
to 1938 and again from 1942 to 1952. 

Competent in administration, capable in business, and ruthless 
in politics, Trujillo brought a degree of peace and prosperity to the 
republic that it had not previously enjoyed. However, the people 
of the country paid for this prosperity with the loss of civil and 
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political liberties; the dictator had many of his political opponents 
tortured and murdered. In spite of these harsh measures, opposi- 
tion to Trujillo continued to grow during his regime, culminating 
in his assassination. Many of the supposed assassins, including 
Gen. J. T. Diaz, were later captured and executed. (K. M. S.) 

TRUJILLO VALDEZ: see PERAVIA. 

TRUMAN, HARRY S. (1884- ), 33rd president of the 
United States, was born May 8, 1884, in Lamar, Mo., the son of 
Martha Ellen and John Anderson Truman. (The “S” in his name 
does not stand for anything, but is said to have been used because 
both of his grandfathers had names beginning with “S”.) Soon 
after his son’s birth, John Truman moved to Independence, Mo, 
where he purchased a small farm. From his childhood Harry 
Truman was called on to perform his daily chores and to help on 
the farm. He was regarded'as a bright student by his teachers and 
was graduated from high school at the age of 17. He learned to 
play the piano during these years and also developed a keen interest 
in history and biography. Financial considerations kept him from 
college and nearsightedness from appointment to the U.S. military 
and naval academies. After finishing high school, he left the farm 
to go to Kansas City, Mo., where he was employed as a bank clerk, 
Depressed after five years with the prospects of carving out a 
career for himself in the city, he returned to his father’s farm. 

The entrance of the United States into World War I in 1917, 
however, uprooted him from his tranquil life on the farm. Tru- 
man, who had joined the National Guard while in Kansas City, 
was called ‘up for service and sailed for France with a commission 
as a first lieutenant with an artillery unit. He was then 33 years 
old. Modest and shy, he made little impression on the members 
of his unit in the pre-combat phase of their training. But in action 
he proved to be a cool and resourceful leader. He participated in 
the Saint-Mihiel and Meuse-Argonne operations in 1918 and 
showed great consideration for 
the members of his battery, an 
attribute that won him their af- 
fection and admiration. Toward 
the end of the war he was pro 
moted to the rank of captain. 

After the Armistice and upon 
his return to the United States, 
Truman married, June 28, 1919, 
Bess Wallace, a childhood sweet- 
heart. They had one daughter, 
Mary Margaret Truman (who 
| married E. Clifton Daniel, Jr., 0 
April 21, 1956). Unwilling tore 
turn to farming, Truman and an 
army comrade set up a mens 
clothing store in Kansas City. 
This venture failed after the de- 
pression of 1921 and left Truman 
saddled with debts totaling abot! 
$20,000. He refused to file bank: 
ruptcy proceedings and insist 
upon repaying his creditors pet") 
for penny, which took him mort 
than ten years. a 

This was a dismal epoch $ 
Truman’s life. Searching ab% 
for a job, he looked up anothtt 
comrade in arms, who introduc 
him to Thomas J. Pendergts 
then entering his heyday 4S be 
of the Democratic machine t 
ruled politics in Kansas City, K 
later in the entire state. Pen ie 
gast, a shrewd assayer of i 
vote-getting potentialities of as? 
rants for public office, rega" 
Truman’s Baptist, Masonic, of 
American Legion connections 4 
his war record as political asst 
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He appointed Truman to the post of overseer of highways for 
Jackson County. After serving one year in the highway depart- 
ment, Truman was picked by Pendergast to run for the county 
court (the equivalent of a county commission) of Jackson County. 
He was elected and served in this post from 1922 to 1924. He was 
defeated when he ran for a second term in 1924, but came back in 
1926 and was elected presiding judge, a post he held until he be- 
came senator. Truman was determined to measure up to his new 
title and, although the state laws of Missouri did not require that a 
county judge should be a qualified lawyer, he studied law ina Kan- 
sas City night school from 1923 to 1925. Despite his association 
with the Pendergast political machine, whose dishonesty and cor- 
ruption were recognized and part of the public record, Truman 
established a reputation for personal honesty that was never ques- 
tioned. 

Election as Senator.—In 1934 Truman ran for senator. Ac- 
counts differ as to how he was selected for this post. One version 
said he had asked Pendergast for a particular post that paid about 
$25,000 annually in fees. According to this story, the Missouri 
state boss demurred, protesting that Truman did not as yet have 
the qualifications for that lucrative position and offered him, in- 
stead, the candidacy for U.S. Senator, an office which paid $10,000 
annually. More credible is the story that Truman was urged by 
friends to file for the senatorship and that Pendergast, needing a 
respectable name on his own slate to defeat Sen, Bennett Champ 
Clark’s candidate, agreed to support Truman, 

Truman won in the primary by a plurality of about 40,000 votes, 
He later won the election. The machine support was extremely 
effective in both the primary and the final election. 

In 1940, when Truman came up for reelection, his defeat was 
Predicted by many, The Pendergast machine had collapsed. Two 
years before, in 1938, a grand jury convicted more than 250 per- 
Sons, most of them “machine” stalwarts, who had been indicted 
on charges of vote fraud. Pendergast himself had been convicted 
of income tax evasion and was sentenced to serve a prison term. 
His machine was thoroughly discredited and it was believed that 
Truman’s association with Pendergast would prove a handicap. 
However, Truman not only won the primary but also emerged 
Victorious in the regular election. 

While his foes always made capital out of his affiliations with 
the Missouri machine, Truman had never tried to conceal the fact 
that it was with Pendergast’s help that he got his political start. 

i Mews on the ethics of machine politics were frank and per- 
> Practical in a broad sense of the term. | In an interview re- 
this matter, he declared: “There was nothing wrong with 
my relations with the Pendergast machine. ... Every Democratic 
Politician including myself went to Tom Pendergast for sup- 
Port...” After he was nominated for the vice-presidency, he 
steadfastly refused to heed the pleas of fellow Democrats who 
P him to disown his political mentor, and he even attended 
endergast’s funeral in January 1945. His defenders stressed that 
attitude on the necessity of machine support was perhaps no dif- 
from that of scores of other politicians, Republicans or 
Ko crats; holding high and responsible public offices. An off- 
oot of Truman’s view on the political machine was his belief in 
Political Patronage, 
lehman’ first term in the senate (1935-41) was not high- 
tonk. y any marked accomplishments. He served on Sen. Bur- 
+ Wheeler’s committee investigating railroads and earned a 
tation as an able investigator and cross-examiner. 
ough Truman: probably did not realize it at the time, his 
the White House was fixed atthe start of his second senate 
Asa result of letters from friends and his own investigations 
introdu, atte and graft in many national defense projects, he 
a8 “rateh Re resolution for creation of a senate committee to act 
4 08” of the rearmament program. As is customary, he 
a chairman because of having proposed the action. 
det Tuman Committee did an excellent and impartial job. It 
feta: grafting contractors, revealed collusion between corpora- 
os and certain army officials, and urged more compre- 
Xe Planning for the conduct of the war-and for postwar 
truction, It is estimated that the committee saved the 
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government hundreds of millions of dollars. This investigation 
first made the hitherto obscure Missourian a national figure. 

Vice-President and President.—As the Democratic conven- 
tion assembled in 1944, the big city bosses—Edward J. Flynn of 
New York City, Frank Hague of New Jersey, Edward J. Kelly of 
Chicago, Robert E. Hannegan of St. Louis—convinced Franklin D. 
Roosevelt that Henry A. Wallace, whose position they saw as 
radical and sympathetic toward the U.S.S.R., would endanger the 
ticket in the South and in metropolitan areas. Roosevelt then 
wrote a letter to the convention, suggesting Truman or Justice 
William O. Douglas as possible vice-presidential nominees. The 
bosses preferred Truman, and he was nominated on the second 
ballot. 

When President Roosevelt died April 12, 1945, Truman was 
sworn in as chief executive, asking newspaper friends to “pray for 
me.” He knew his limitations, and also knew that Roosevelt had 
not consulted him on major domestic or foreign problems since the 
election five months before. At the outset, however, he had only 
to preside over the final conquest of Germany and Japan, for the 
plan of victory had been worked out and put into effect before he 
took office. On April 25 Axis defeat was so assured that he ad- 
dressed the United Nations Conference on International Organi- 
zation at San Francisco, Calif. He urged creation of a “strong and 
lasting” organization that would make “future peace not only pos- 
sible but certain.” On May 8 he announced the surrender of Ger- 
many. In July he authorized and later announced the virtual de- 
struction of Hiroshima by the first atomic bomb, On Aug. 14 he 
announced Japan’s capitulation, 

Truman's own legislative program, which he called the Fair Deal 
and which proposed even more far-reaching domestic reforms than 
Roosevelt had sponsored, was first presented to Congress on Sept. 
6, 1945. It began the breakup of the artificial coalition that had 
backed Roosevelt through the years of depression and war and 
had offered its.support to Truman on the assumption that he 
would lean toward the conservative side. Conservative elements 
of both Republican and Democratic parties, the latter principally 
from the south, blocked enactment of Truman’s domestic program, 
until he was eventually forced to abandon most of it. The pressure 
of foreign problems after 1947 (as during Roosevelt's third term) 
gave Truman good cause for subordinating controversial domestic 
issues. 

Serious strikes in several heavy industries, hampering produc- 
tion of consumer goods, embarrassed the pro-labour administration, 
A politico-economic crisis occurred in August 1946, when a railroad 
brotherhood strike threatened to tie up national transportation. 
Truman asked Congress for a law to draft into the armed services 
anyone refusing to work in industries taken over by the govern- 
ment. His request embittered certain labour leaders, even though 
Congress refused to grant it. Another significant labour event 
of 1946 was the government’s injunction to prevent a coal strike, 
When John L. Lewis, head of the United Mine Workers of America, 
ignored the order, he and his union were assessed heavy fines. 

The “Cold War”; Korea.—These domestic problems, however, 
dwindled into insignificance as Truman tried to tackle the Russian 
problem. In July 1945 he had met with British Prime Ministers 
Churchill and Attlee and Premier Joseph Stalin of the U.S.S.R. at 
Potsdam, Ger., for a discussion of postwar problems. Prospects 
for mutual understanding seemed favourable at the time, but the 
amity did not last. As the U.S.S.R. became increasingly recalci- 
trant and then openly hostile, Truman asked for the resignation of 
Henry A. Wallace as secretary of commerce. On Sept. 12, 1946, 
Wallace had delivered a speech in New York City interpreted as 
undermining Secretary of State James F. Byrnes’s position vis-à- 
vis Russia at the Paris Peace Conference. Truman nominated W. 
Averell Harriman, former ambassador to Moscow, to replace Wal- 
lace. When Harold L. Ickes resigned as secretary of the interior 
in a dispute with the White House over oil tidelands, Truman re- 
placed him with J. A. Krug. On the resignation of Byrnes, Tru- 
man named Gen. George C. Marshall secretary of state. 

But the development which affected the Truman administration 
most markedly and premonitorily, shifting emphasis from domes- 
tic to foreign problems, was the British government’s official notice 
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in February 1947 that it could no longer afford to supply military 
and economic aid to Greece and Turkey, key Mediterranean coun- 
tries which the U.S.S.R. sought to bring into its orbit. In what 
became known as the Truman Doctrine, the president announced 
that the U.S. would undertake this responsibility. On March 12, 
1947, he asked a joint session of Congress to provide $400,000,000 
in military and economic aid to Greece and Turkey to stop the 
spread of Communism. His request was approved by Congress in 
May. (See Greece: Modern History.) This was the inaugura- 
tion of an ever-widening program under which the U.S. took over 
the global burdens England had borne since the middle of the 18th 
century. (See further FOREIGN Ar PROGRAMS.) 

The foreign-aid program was soon expanded following an ad- 
dress delivered by Secretary of State Marshall at Harvard Univer- 
sity in June 1947 in which he proposed vast U.S. financial aid to 
restore Europe’s shattered economy. Although he included the 
U.S.S.R. and its satellites among the prospective beneficiaries of 
the Marshall Plan (European Recovery Program), Moscow chose 
to regard the offer as an “imperialistic” maneuver, and refused to 
join. Under the Marshall Plan, the U.S. spent $12,000,000,000 
for European recovery during 1948-51 alone. 

Meanwhile a new problem had arisen in the Far East, where 
Chinese Nationalists under Chiang Kai-shek and Communists un- 
der Mao Tse-tung fought for control. In 1945 Truman had sent 
General Marshall to China to negotiate an agreement between the 
two factions, After more than a year of futile talks, Marshall re- 
ported no progress and recommended withdrawal of U.S. economic 
and military aid from the nationalists. There were also allega- 
tions that certain state department officials sympathized with the 
Communists in the belief that they were mere “agrarian reform- 
ers,” and some Republicans charged the administration was re- 
sponsible for the loss of China to the Communists. 

Associated with this issue were charges by the House Com- 
mittee on Un-American Activities and by Sen. Joseph R. McCarthy 
of Wisconsin that the administration was “coddling Communists” 
within the government, especially in the Department of State. 
Truman angrily denounced these allegations as “a red herring.” 
When a federal court convicted Alger Hiss, a former State Depart- 
ment official and Yalta Conference adviser, of perjury for denying 
before a federal grand jury that he had relayed official documents 
to a Soviet agent, Truman set up a federal loyalty board to weed 
out subversives among government employees. 

Relations with the U.S.S.R. continued to deteriorate until the 
two countries became engaged in what was described as the “cold 
war.” Then, on June 25, 1950, when North Korean Communists 
attacked South Korea, Truman acted promptly. Committing U.S. 
armed forces without prior authorization by Congress, he ob- 
tained United Nations approval of his actions while the Soviet dele- 
gate was boycotting the Security Council. Characterizing the in- 
vasion as a “direct challenge to the United Nations,” he announced 
the U.S. had no aggressive or imperialistic aims in China, and re- 
quested Chiang Kai-shek, the Chinese Nationalists’ leader on 
Formosa, not to attack the mainland. Gen. Douglas MacArthur 
became commander of United Nations forces in Korea. 

After initial reverses that forced the UN forces to withdraw 
into a small area around Pusan in southeast Korea, General Mac- 
Arthur launched an amphibious attack at Inch’on, far behind the 
North Korean lines, By November 1950 most of Korea was under 
UN control. The whole complexion of the military scene changed 
later that month, however, when Chinese Communists reinforced 
the North Koreans and dealt a severe setback to the UN forces 
(of which about 90% were U.S.). President Truman then placed 
the U.S. on a semiwar basis, calling for a greatly expanded de- 
fense establishment, partial mobilization of industry, huge ap- 
propriations, and controls on wages, prices, and materials. Con- 
gress gave him almost all the authority and funds he asked in 
response to his warning that “our homes, our nation, and all the 
things we believe in, are in great danger—danger created by the 
rulers of the Soviet Union.” (See Korean War.) 

On Dec. 16, 1950, Truman proclaimed a national emergency 
and organized a virtual wartime cabinet, with Charles E. Wilson 

as director of defense mobilization. Besides imposing controls on 
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wages, prices, and material allocations, Wilson began a slow but 
ordered shift from civilian to military production to make the Us 
and its allies capable of resisting Russian attack. 

As a further bulwark against the U.S.S.R. the United States 
inspired formation of the North Atlantic Treaty Organization 
(NATO), consisting of the U.S., Canada, Iceland, and nine western 
European states. On Dec. 19, 1950, the NATO council approved 
the appointment of Gen. Dwight D. Eisenhower, then president of 
Columbia University, as organizer of a western European army 
under NATO auspices. See NORTH ATLANTIC TREATY ORGANE 
ZATION. 

On April 11, 1951, President Truman removed General Mac. 
Arthur from his posts as commander of U.S: and UN forces in the 
Far East. Truman justified his action on the ground that Mac. 
Arthur expressed publicly his disagreement with national policy 
and that his proposed tactical plan, which included bombing of 
Communist bases in North Korea and China, would have trans- 
formed a local conflict into a global war. Returning to the US, 
MacArthur delivered a series of speeches attacking the adminis. 
tration’s policies in the Far East. 

Domestic Problems; Decision Not to Run Again.—In view 
of unsettled conditions at home and abroad, Truman’s election in 
1948 had been a minor miracle of U.S. politics. Powerful infu- 
ences within the party, including political professionals and lib- 
erals, wanted to sidetrack him in favour of General Eisenhower, 
but Truman was nevertheless nominated by the party convention 
with Sen. Alben W. Barkley of Kentucky as his running mate, 
The election of Gov. Thomas E. Dewey of New York, the Repub- 
lican nominee, was forecast by almost every public-opinion poll 
and political prophet. But Truman made what he called a “whistle 
stop” campaign, appearing before thousands of voters in every 
section except the south and assailing the Republicans as reac 
tionaries and isolationists. Truman received 303 electoral votes 
and Dewey 189, with 39 going to the States’ Rights Democrats 
(“Dixiecrat”) ticket (headed by J. Strom Thurmond of South 
Carolina), which was entered in the race as a southern protest 
against the strong civil rights plank in the Democratic platform. 

Congressional revelations of corruption and maladministration 
in several executive agencies, notably the Bureau of Internal Reve 
nue, the Reconstruction Finance Corporation, and the Department 
of Justice, embarrassed the administration in 1950-51. After 
defending his appointees for almost a year, the president dis- 
charged many high government officials and ordered Attorney 
General J. Howard McGrath to “clean up” venal conditions among 
federal officeholders. 

On Nov. 1, 1950, President Truman was the object of an at 
tempted assassination but escaped unharmed. He was living M 
Blair House at the time because the White House was undergoing 
extensive repairs. One assassin was killed and the other wounded; 
one secret service guard was killed and two others wounded. 
would-be assassins, Griselio Torresola (killed) and Oscar Collazo, 
were Puerto Rican nationalists. il 

Truman’s seizure of the steel industry April 8, 1952, to ot 
a strike precipitated a grave constitutional issue which was eo 
only when the Supreme Court, by a vote of six to three, ruled t 
the seizure was unconstitutional, Truman announced March rN 
1952, that he would not run for the presidency again, although i 
made another “whistle stop” tour in support of the unsuccess 
Democratic nominee, Adlai E. Stevenson. At the 1956 Democt! i 
National Convention, Truman supported W. Averell Harriman, 16 
Stevenson was again nominated and again defeated at the P? 
The same year Truman made a tour of Europe and receive! 5 
honorary degree from Oxford University. In 1957 the Hay 
Truman Library, part of the national archives, was dedicated ar 
dependence, Mo. His Memoirs were published in two ee es 
1955-56. In 1966 the Harry S. Truman Center for the Adva i 
ment of Peace was established, with funds subscribed by ê gr See 
of Americans, at the Hebrew University in Jerusalem, Israel. i 
also Unrrep States (or America): History; and references Y 
“Truman, Harry S.” in the Index. (R. Tuj 

See William Hillman (ed.), Mr. President (1952); L. We ee 
(ed.), Truman Administration (1956). 
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TRUMBIĆ, ANTE (1864-1938), Dalmatian Croat whose 
statesmanship was a major factor in the uniting of the Yugoslav 
peoples. He was born at Split on May 17, 1864, when Dalmatia 
was under the Austrian crown. A deputy in the Dalmatian Diet 
from 1895 and a member of the Reichsrat in Vienna from 1897, he 
was elected mayor of Split in 1905. He advocated the union of all 
Croatian provinces in Austria-Hungary and called for cooperation 
between Croats and Serbs against Austrian and Hungarian su- 
premacy. Together with Frano Supilo (¢.v.) he drafted the Rijeka 
Resolution (1905), expressing this idea of cooperation and offering 
to the Magyar opposition an opportunity for joint anti-Habsburg 
action, This scheme failed. (See Croatia: History.) 

In 1915, during World War I, Trumbić became president of the 
Yugoslav Committee, which worked in Paris and in London for 
the independence and union of the South Slavs, and for it he ne- 
gotiated with the Serbian government and political leaders the 
Declaration of Corfu (July 20, 1917), which laid down the basic 
principles for a future Yugoslavia. In December 1918 he became 
the first foreign minister of the newly created Kingdom of Serbs, 
Croats, and Slovenes; in January 1919 he was one of its delegates 
at the Paris Peace Conference. (See Yucostavia: History.) 

With the help of Woodrow Wilson, Trumbié opposed the fulfill- 
ment of the secret Treaty of London of 1915, whereby Great 
Britain and France had promised territory on the eastern Adriatic 
coast to Italy. (The problem was settled in the Treaty of Rapallo 
of Nov. 12, 1920.) By perseverance and diplomacy Trumbić suc- 
ceeded in saving most of this territory for Yugoslavia. 

In the Constituent Assembly for the new kingdom (1920-21), 
Trumbié unsuccessfully proposed a federal constitution, arguing 
that a centralist organization would further impair the already 
strained relations between Croats and Serbs. Having withdrawn 
from politics in 1929, he died at Zagreb on Nov. 18, 1938. 

See A, Smith Pavelić, Dr, Ante Trumbić (1959). (A. S. Pa.) 

TRUMBULL, JOHN (1750-1831), U.S. poet known for his 
political satires, was born in what is now Watertown, Conn., on 
April 24,1750. At the age of seven he passed the entrance exami- 
nations at Yale, but did not enter until 1763, when he was 13; 
he graduated in 1767, remained at the college studying, and in 
1771-73 was a tutor. He spent a year in Boston in the office of 
John Adams, and after 1774 practised law in Connecticut. He 
was state’s attorney in 1789, a member of the Connecticut assem- 
bly in 1792 and 1800, a judge of the superior court in r80r and 
a judge in the supreme court of errors in 1808; the last two posi- 
tions being held until 1819. The last six years of his life were 
Spent in Detroit, Mich., where he died on May 11, 1831. 

While studying at Yale he had contributed in 1769-70 ten essays, 
called “The Meddler,” imitating The Spectator, to the Boston 
Chronicle, and in 1 770 similar essays, signed “The Correspondent” 
to the Connecticut Journal and New Haven Post Boy. While a 
tutor he wrote his first satire in verse, The Progress of Dulness 
(1772-73), an attack in three parts on educational methods of 
his time. His great poem, which ranks him with Philip Freneau 
and Francis Hopkinson as an American political satirist of the 
period of the Revolutionary War, was M’Fingal, of which the first 
canto, “The Town Meeting,” appeared in 1776 (dated 1775). This 
tanto, about 1,500 lines, portrays a Scotch Loyalist, M’Fingal, and 
ha hig opponent, Honorius, apparently a portrait of John 
an e This first canto was divided into two, and with a third 
raid ‘ourth canto was published in 1782 bringing the poem’s 

ae nth to 3,000 lines. After the war Trumbull was a rigid 

i ist, and with the “Hartford Wits,” David Humphreys, Joel 
tected. and Lemuel Hopkins, wrote The Anarchiad, a poem di- 

* against the enemies of a firm central government. 

TBLOGRAPRY,—V, L, Parri ‘he Connecticut Wits (1926), 
He Geloniat Mind ( ees John Trumbull: Connecticut 
1936) ; Leon Howard, The Connecticut Wits (1943)- 


TRUMBULL, JOHN (1756-1843), U.S. patriot-artist, vis- 
architect of the American. Revolution, author and amateur 
iant ao WAS born on June 6, 1756, at Lebanon, Conn., the bril- 
Jury Pa erratic son of Gov. Jonathan Trumbull. A boyhood in- 
Conse, © his left eye made him virtually monocular, with the 

quence that his small-scale work is finer than the large. He 
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was educated locally and attended Harvard college for a year and 
a half, graduating in 1773, the youngest member of his class. Re- 
turning to Lebanon he taught school and prepared maps of Con- 
necticut’s western claims for his father. During the American 
Revolution he served with the rst Connecticut regiment under Gen. 
Joseph Spencer, as an aide to General Washington (who utilized 
his ability as a cartographer at Boston) and with Gen. Horatio 
Gates at Ticonderoga, achieving a colonelcy before reaching the 
age of 21. Thus he unconsciously provided himself with the sub- 
ject matter that was to be his lifework. 

He resigned his improperly dated commission and in 1780 left 
for London to study under Benjamin West. There, as a reprisal 
for the hanging of the British agent Maj. John André (g.v.),:he 
was imprisoned, improving his time the while by studying archi- 
tecture at the insistence of Edmund Burke. Released, he returned 
home but was back in London by 1784, again working under West. 
Shortly thereafter he abandoned his early Copley manner of paint- 
ing, when Sir Joshua Reynolds pronounced Trumbull’s portrait of 
Jeremiah Wadsworth and his son Daniel “bent tin”; he adopted, 
instead, the current English mode. He was also influenced by the 
work of his French friends, Jacques Louis David and especially 
Mme Marie Vigée-LeBrun, 

At the suggestion of West and with the encouragement of 
Thomas Jefferson he began his celebrated historical series. In 
1789 he was back in the U.S. collecting data and soliciting sub- 
scriptions for the projected engravings to be made after the small 
original paintings (now at Yale university). He returned to Lon- 
don in 1794 as secretary to John Jay, remaining for ten years as 
a commissioner for the implementing of the Jay treaty—to the 
great detriment of his art. In 1800 he married an Englishwoman, 
the beautiful Sarah Hope Harvey. Once again in the U.S. (1804- 
08), he designed the Congregational meetinghouse at Lebanon, his 
only architectural work to survive, and painted panoramas of 
Niagara falls. In 1808 he attempted portrait painting in London 
with little success. From 1815 to 1837 he maintained a studio in 
New York city, where he executed four of the eight large pictures 
in the rotunda of the Capitol at Washington (“Washington Resign- 
ing His Commission,” “The Surrender of Cornwallis,” “The Sur- 
render of Burgoyne” and, best known of all Trumbull’s paintings, 
“The Declaration of Independence”), He was the dictatorial 
president (1817-36) of the American Academy of Fine Arts, the 
younger members of which seceded under S. F. B. Morse to found 
the National Academy of Design in 1826, In 1831 the artist gave 
his best work to Yale university in exchange for an annuity. The 
Trumbull gallery at Yale, designed by him, was founded by the 
scientist Benjamin Silliman, his nephew-in-law, at whose New 
Haven home he wrote his Autobiography (1841; edited and supple- 
mented by T. Sizer, 1953). He died on Nov. 10, 1843, and accord- 
ing to his wish lies buried, with his wife, under the Yale Art gallery. 

See Theodore Sizer, The Works of Col. John Trumbull, Artist of the 
American Revolution (1950); Mary Bartlett Cowdrey, American 
Academy of Fine Arts and American Art-Union, 1816-1852, vol. i, pp. 
3-94 (1954). (T. Sr.) 


TRUMPET, a brass wind instrument sounded by lip vibration 
across a cup-mouthpiece. Its history dates from about 1500 B.C. 
in Egypt, when it was a small ritual or military instrument produc- 
ing only one or two sounds, It came into prominence as a musical 
instrument in the late Middle Ages, later forms being the “natural 
trumpet” of the 16th, 17th, and 18th centuries, and, following the 
invention of valves (c. 1815), the 20th-century trumpet. This is 
ordinarily built in Bp. It maintains the traditional trumpet bore, 
cylindrical with a terminal bell flare, though usually the bore tapers 
toward the mouthpiece to provide additional flexibility of tone. 
The bend near the bell incorporates a tuning slide, The compass 
ranges from F# below the treble stave to well above the stave, and 
the music is notated a tone higher than the sounded notes. As with 
most brass instruments, the highest note is determined by the 
player’s ability; G, four lines above the stave, is employed by some 
dance band players. The open notes or natural harmonics 
(sounded without recourse to the valves) are shown in Example 1. 
The intervening notes of the chromatic scale are produced by de- 
pressing the appropriate valves (see WIND INSTRUMENTS). 


An 
orchestral player, requiring steadiness of tone and attack at all 
dynamic levels, usually prefers a wider and deeper mouthpiece than 
a dance band player, whose principal concern is a sustained forte 


Mouthpieces vary according to players’ requirements. 


in the high register. As with other brass instruments the tone 
quality may be changed by inserting a mute into the bell of the 
instrument. The conical “straight” mute of fibre is employed by 
both orchestral and dance band players, but the various aluminum 
mutes belong to dance and light music only. 

In addition to the Bb trumpet, instruments in several other keys 
are frequently used. Some players, especially in France, use a 
higher trumpet in C. Higher still is the “piccolo trumpet” in D, 
invented by V. Mahillon, about 1890, for the high obbligati parts 
in the music of J. S. Bach and Handel. At one time the piccolo 
trumpet, known also as the “Bach trumpet,” was built in straight 
shape, like the Bb trumpets used by fanfare ensembles. For the 
exceptionally high part in Bach’s Second Brandenburg Concerto, a 
piccolo trumpet in F or high Bb is often used. Continental bands 
sometimes still include the older type of trumpet in Eb, a fifth 
lower than the Bb trumpet. The bass trumpet demanded by Wag- 
ner in The Ring is in Bb or C, an octave lower than the ordinary 
Bbtrumpet. 

History.—The most ancient trumpets had straight tubes barely 
2 ft. (60 cm.) long. Increased length allows a correspondingly 
greater number of natural harmonics (open notes), though the 
range is also determined by the nature of the player’s lips. By 
about 1400 the tube had been lengthened to the extent that the 
trumpet was bent in “S” shape for manageability. By the begin- 
ning of the 16th century it acquired the elongated loop seen in the 
natural (i.e., valveless) trumpet of the Baroque and Classical eras. 
This feature was retained in the surviving forms of the trumpet, 
among them state and military trumpets. The latter are pitched 
in Eb, the key also of the regulation “cavalry” trumpet, which, 
however, is twice-looped for compactness. By 1600, court and 
guild trumpeters, accompanied by kettledrums, were able to play 
diatonic melodies in the higher or clarino register where the natural 
notes form approximately a major scale. Example 2 shows the 
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harmonic series on a natural trumpet. The 11th and 13th har- 
monies, neither of them in tune with the musical scale, can with 
skill be sounded as F or F# and as A or G# respectively. 

The tonality of the instrument could be changed by the use of 
a crook, an extra coil of tubing inserted next to the mouthpiece. 
The actual sounds depended on the length of the crook. The most 
common orchestral crook of the period of Bach produced the 
trumpet in D, notated a tone lower than the sounded notes. To- 
ward 1800 the trumpet could be crooked from F down to lowBb, as 
specified by the composer. The direction “trumpets in C” meant, 
therefore, that players were required to insert their C crooks. 
Meanwhile social and musical changes had brought a decline in 
clarino playing and the parts came to lie mainly in the easier lower 
or principale registers. 

In order to play notes outside the natural series, various trum- 
pets with a sliding section of the tube were devised from the 
Renaissance onward, the most important being the trombone 
(q.v.). A German trumpet with sliding mouthpipe, the tromba da 
tirarsi, was sometimes used for chorale melodies in the music of 
J. S. Bach. The English “flat trumpet” (c. 1695) had a sliding 
upper bend near the mouthpiece; it later reappeared as the “slide 
trumpet” much used in 19th-century English orchestras. In Aus- 
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tria and Italy after 1798 a vogue for the “keyed trumpet,” With 
side holes covered by padded keys, and a full chromatic scale, fo, 
lowed A. Weidinger’s performances of the concertos in Ep written 
for this instrument by Franz Joseph Haydn and others. 

The valved trumpet appeared in Germany about 1818 and wa 
introduced into France about 1820. It was usually pitched inp 
Its adoption in the U.S. and Britain was delayed in the course a 
the 19th century by the preference of most players for the cornet 
in orchestral trumpet parts. By the time the valved trumpet in 
F was accepted in Britain (c. 1890), Germany and France had al. 
ready favoured the smaller Bp trumpet which later became almost 
universal. 

This preference for the smaller instrument was the result of 
the acceptance of valve mechanism. Closely spaced open notes, on 
which melodies in the higher register of the natural trumpet were 


BOOSEY a HAWKES LTO. 
(TOP) TRUMPET IN Bp AND (BOTTOM) TRUMPET IN D 


based, were of no advantage to the player on the valved trumpet. 
Their use was inclined to hinder a development of the valve tect: 
nique. In the middle of the 20th century new designs of the 
trumpet, mainly originating in Germany, were devised to repre 
duce the tone quality of the longer-tubed classical trumpet. 

Brsuiocrapuy.—J. E. Altenburg, Versuch einer Anleitung sur +: 
Trompeter- und Pauker-kunst (1795; facsimile ed. 1911); A. Cars 
Musical Wind Instruments (1939); G. Fantini, Modo per imparare 4 
sonare di tromba (1638; facsimile ed. 1934) ; A. C. Baines, “Trumpet, 
in Grove’s Dictionary of Music and Musicians, 5th ed. (1954); W 
Menke, Die Geschichte der Bach- und Handel-Trompete (1934; Eng 
trans., History of the Trumpet of Bach and Handel, by G. Abraham, 
1934). (A. C. Ba 

TRUMPETER (Trumpet Bird), the popular name for thre 
species of large tropical South American birds from their loud, 
deep voices. They compose the peculiar family Psophiidae, 1® 
lated to both cranes and rails, and very distinctive in appeared 
Trumpeters are about 20 in. (SO cm.) long, with a short tall; $ 
fairly short, stout bill; a neck covered with short, furlike feather 
short wings; fairly long legs; and a general hump-shouldered post 
recalling that of a guinea fowl. 

They are largely black with metallic reflections; t 
feathers, which are white, gray, or brown, appear as a 
on the lower back when the wings are folded. em 

Trumpeters spend most of their time on the ground in m i 
forests where they walk about in flocks of 6 to 20 birds; they 


little and then poorly but do rise into trees to sleep for ee 
insects. 
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The accounts of their breeding habits are confusing. 50! 
say the birds nest on the ground, others that they nest in ound 
a tree or in the head of a palm. It is suspected that the y 


i ly age, 
which are down covered, follow the parents from a ort Rp) 


TRUMPLER, ROBERT JULIUS (1886-1956), Swiss 
astronomer known for his extensive studies of galactic sta” tudy 
ters, for observational tests of relativity theory and for his $ 
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of Mars. Born at Ziirich, Switz., on Oct. 2, 1886, he was educated 
there and in Germany. After a postdoctoral year at Göttingen 
(1911) and a period with the Swiss geodetic survey, Trumpler be- 
came a staff member of the Allegheny Observatory, Pittsburgh, Pa., 
in 1915. He joined the staff of the University of California’s Lick 
Observatory in 1919, and transferred to the Berkeley campus in 
1938. He retired, as professor emeritus, in 1951, 

Trumpler, who was a skilled observer, discovered the differences 
in galactic clusters used to determine their ages and proved that 
there exists in the Milky Way a tenuous interstellar haze that 
dims the light of stars seen through it. Recognition of the exis- 
tence of interstellar material and its effects brought about a pro- 
found change in modern understanding of the character and extent 
of the stellar system in which the sun and planets are located. 
He was elected to the National Academy of Sciences in 1932. 
Among his publications are: Observations of the Deflection of 
Light Passing Through the Sun's Gravitational Field, with W. 
Campbell (1923); Spectral Types in Open Clusters (1925); Ob- 
servations of Mars at the Opposition of 1924 (1927); Preliminary 
Results on the Distances, Dimensions, and Space Distribution of 
Open Star Clusters (1930); Observational Evidence of a Rela- 
tivity Red Shift in Class O Stars (1935). (H. F. Wr.) 

TRURO, a cathedral city and municipal borough in the Truro 
parliamentary division of Cornwall, Eng., 25 mi. (40 km.) SW of 
Bodmin. Pop. (1961) 13,336; area 4.1 sq.mi. (10.5 sq.km.). It 
lies in a shallow valley at the confluence of the Kenwyn and Allen, 
which together form the Truro, and its rise was greatly due to this 
position at the head of a tidal estuary. It is the administrative and 
ecclesiastical centre of Cornwall, The cathedral church of St. 
Mary, begun in 1880 by J. L. Pearson, is in Early English style with 
Normandy Gothic spires.. The episcopal see covers the whole of 
Cornwall, the Scilly Isles, and three parishes in Devon. In the 
town are technical and art schools, a library, and a museum. 
Truro’s municipal charter dates from between 1130-40; a new 
charter was given in 1589; in 1877 the borough became a city. 
From 1295 to 1885 Truro returned two members to Parliament. 
Industries include a pottery, sawmills, a biscuit factory, and knit- 
ting mills. Small vessels can lie at the quays, though the harbour 
is dry at low water. China clay is the chief export. 

TRUSCOTT, LUCIAN KING (1895-1965), U.S. army of- 
ficer, commanded drives in Italy and France during World War 
IL He was born at Chatfield, Tex., Jan. 9, 1895. Commissioned 
48 a 2nd lieutenant of cavalry in 1917, he had an uneventful career 
in World War I, followed by long training as a student and in- 
structor in army schools during the 1920s and 1930s and two tours 
as commander of a troop. During World War II, after experience 
in the Dieppe raid (August 1942), Truscott, as a major general, 
successively commanded a brigade-size task force in the North 
African invasion, (November 1942), served as the “eyes and ears” 
o Gen, Dwight D. Eisenhower during the reverses in southern 
Tunisia and trained and led the U.S. 3rd Infantry Division in the 

editerranean through the operation in Sicily and the early phases 
n in Italian campaign. As deputy commander of the VI Corps 
Hue y, he took energetic measures to strengthen its defense and 
Manne the Germans’ strongest efforts to eliminate the beach- 
re te Anzio, Taking command of the VI Corps in March 1944, 
hie and directed the breakout of the beachhead, and later 
the Ribs o bigis assault on southern France and the drive up 
the NNAS Valley. Returning to Italy in December 1944, he led 

ii Army in its final victorious drive to the Alps. Truscott’s 
able mand. Missions (1954) stands out as an honest and knowledge- 
in Wasp tribution to the study of war. He died on Sept. 12, 1965, 

shington, DG 
tural USS, as used in engineering and architecture, is a struc- 
ee ine usually fabricated from straight pieces of metal 
member , to form a series of triangles lying in a single plane. This 
external rate a stable form capable of supporting considerable 
primaril oad over a large span with the component parts stressed 
intersect at axial tension or compression. The individual pieces 
may be co, truss joints, usually called panel points, where they 
an nnected by bolts, rivets or welds. The connected pieces 
the top and bottom of the truss are referred to respec- 
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tively as the top and bottom chords. The sloping and vertical 
pieces connecting the chords are collectively referred to as the 
web of the truss. Trusses are formed in many shapes, varying 
from circular to those in which the top and bottom chords are 
horizontal, the latter being called parallel chord trusses, The 
two most commonly used methods of web configuration are the 
Pratt and the Warren systems, In the Pratt truss the sloping 
web members are parallel to each other on either side of the 
centre of the truss. In the Warren truss the sloping web members 
alternate in direction of slope along the length of the truss. 

Trusses are used in buildings to support roof and floor loads, 
and in pairs to form bridges to carry various types of loads. 
The trusses are usually connected by a floor system that supports 
the external load. Other bracing is generally used between the 
trusses to give lateral stability and to carry horizontal forces 
such as wind. Sizable trusses are found in many large office and 
industrial buildings. Trusses are used for industrial purposes, as 
in the construction of cranes. Truss principles are incorporated 
into the design of airplane and automobile frames. The world’s 
longest truss span, 1,800 ft., is in the cantilever bridge across the 
St. Lawrence river at Quebec, Can. 

Trusses were probably first used by primitive man in lake 
dwellings during the early Bronze Age, about 2500 B.c, The first 
trusses were built of timber. Cast iron was first used in the 18th 
century, wrought iron during the first part of the 19th century 
and steel later in the 19th century. Aluminum alloys are used for 
trusses in airplane wings and fuselages. The early trusses were 
proportioned by art and intuition, Andrea Palladio, a famous 
Roman architect, published a four-volume work A Treatise on 
Architecture in the 16th century; it contained his plans for wooden 
trusses and had great influence on the development of trusses. 
The later growth of railways gave impetus to the further improve- 
ment of truss design and construction. Squire Whipple, a U.S. 
engineer, published the first scientific and rational analysis of 
trusses in 1847. Herman Haupt, another U.S, engineer, published 
his General Theory of Bridge Construction in 1851; this contained 
much material on the design and construction of trusses. August 
Ritter, a German engineer, published a complete and general 
method for the analysis of simple trusses in 1863. James Clerk 
Maxwell (g.v.), English physicist, and Christian Otto Mohr, a 
German engineer, simultaneously developed and published pro- 
cedures for analyzing highly indeterminate trusses in the late 19th 
century. Karl Culmann (g.v.), another German engineer, devel- 
oped graphical procedures for truss analysis during the same period. 

In 1896 the Vierendeel truss was invented, a type of truss com- 
posed of individual pieces formed into rectangles but without slop- 
ing web pieces. Such a truss is highly indeterminate, and the 
individual pieces are stressed directly in bending as well as axially. 
See ARCHITECTURE: Techniques ; BRIDGES; ROOF : Seay 4i i fs. 

TRUST, as used in this article, means the legal relationship 
in which one person has title to property, subject to a duty as 
fiduciary to apply the property to the benefit of another. Busi- 
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ness monopolies, sometimes called trusts, have no relation to the 
subject here treated (see Monopoty). For corporations engaged 
in the business of executing trusts, see TRUST COMPANY. 

History.—Origins—As early as the 11th century in England 
lawyers invented a legal institution known as the “use.” Prop- 
erty was conveyed to one person “to the use” of another, with the 
purpose of making it the duty of the grantee to give the other 
the benefits of the property or permit him to take such benefits. 
This transaction was employed not only as a legitimate method 
of providing for property management and for conveyancing, but 
also to defraud creditors, deprive feudal landlords of their dues, 
and permit religious institutions to derive the benefit of land they 
could not own directly. For about 300 years the carrying out of 
the use depended on the conscience of the person entrusted with 
the property, since there was no writ by which the common-law 
courts could enforce it. But early in the 15th century the chan- 
cellor who administered equity began to issue decrees for its en- 
forcement, and the use changed from a merely honorary to an 
enforceable obligation. 

Development of the Use Into the Trust—By 1535 the use had 
become so objectionable because of its frequent employment for 
improper and illegal objects that Parliament enacted the Statute 
of Uses (27 Henry VIII, ch. 10), which was intended to abolish the 
use. However, the courts construed the statute as destroying only 
uses of real property where there were no positive duties on the 
part of the grantee, as not abolishing uses where the grantee had 
active duties, and as not affecting uses of personal property. The 
uses that thus survived the statute were called trusts, and they 
constitute the foundation on which the modern law of trusts exists. 
The trust is peculiar to the English system of law, in force in Great 
Britain, the Commonwealth, and the United States. There was no 
trust in the Roman law, and there is none in countries whose juris- 
prudence is founded on that law, except to a limited extent as a 
result of statutes (e.g., Louisiana, Puerto Rico, Mexico, and Cuba). 

Development of Trusts After the Statute of Uses—For about 
300 years following the enactment of the Statute of Uses the rules 
of trust law were developed by decisions of the courts of equity, 
with little influence from statute law. In the 19th and 20th cen- 
turies, however, there was a strong tendency to codify that law 
in statutory form, as shown in England and the Commonwealth 
by the Charitable Trusts Act of 1960, the Trustee Act of 1925, the 
Trust Investments Act of 1961, and statutes regarding judicial and 
the public trustees; and in the United States by many statutes 
covering part of the topic, including the Uniform Fiduciaries, 
Principal and Income, Trusts, Common Trust Fund and Trustees’ 
Accounting acts, drafted by the Commission on Uniform State 
Laws under the auspices of the American Bar Association, Fur- 
thermore, the American Law Institute published a complete state- 
ment of trust law, with comments and illustrations, in a document 
called Restatement of Trusts (1935; 2nd ed., 1957), which is not 
a statute and has no binding effect on the courts but is highly in- 
fluential. 

Classification of Trusts.—With respect to their method of 
creation trusts are classified as (1) express, arising because of 
clearly stated intent that they shall exist; (2) resulting, coming 
into being because of an inferred or implied intent; and (3) con- 
structive, created by the courts to remedy a wrong. From the 
point of view of their purposes trusts are classified as (1) private, 
for the financial benefit of described persons; or (2) charitable, for 
the welfare of society. 

Elements Involved in a Trust.—Certain features are always 
found in a trust. 

Settlor—The settlor is so called because early trusts in En- 
gland were created in marriage and other settlements. He is the 
person who owns property and goes through the acts necessary to 
create a trust of it. With negligible exceptions, any person who 
owns or has a power over property may create a trust of it. 

Trust Property.—There can be no trust without identified prop- 
erty to which the trust is to attach, which is called the trust prop- 
erty or subject matter. It may consist, for example, of real prop- 
erty, stocks, bonds, mortgages, insurance policies, a bank account, 

or real estate. Certain other legal relationships, such as a contract 
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ora debt, do not impose obligations with regard to any particular 
property, but merely personally. 

Trustee —Although a trustee is not necessary in order that a 
trust be created (since the court will supply one if none is named 
by the settlor), the trust cannot be carried out without some 
person in whom title to the trust property can be vested and who 
can perform the acts of trust administration, There may be two 
or more trustees. They are usually persons in whom the settlor 
has confidence (relatives, friends, or business associates) or cor. 
porations to whom the power to carry out trusts has been given by 
statute (banks and trust companies [g.v.]). Because of the great 
difficulties of modern trust administration, in the United States 
a very large percentage of trusts is handled by corporate trustees, 
A person who is named as trustee may decline or accept, as he 
chooses. After acceptance he may resign (usually by court per- 
mission, but in England, under statutory provisions, usually re 
quiring consent of his co-trustees); he may be removed by the 
court if he has committed serious breaches of trust or if his con- 
tinuance greatly endangers the welfare of the beneficiaries. In the 
U.S., in most cases before a trustee can act he must go through 
certain formalities called qualification; e.g., filing a surety bond 
for the faithful performance of his duties. Corporate trustees are 
generally excused by statute from giving a bond but are required to 
deposit a security fund with a public official to guarantee their 
responsibility. 

Public Trustee—In England, under the Public Trustee Act, | 
1906, and in certain other jurisdictions, an official has been ap — 
pointed to undertake the work of trustee. Fees are charged, but 
the settlors and beneficiaries are offered the advantage of a state 
guarantee against loss. The institution is useful in offering 
trustee who can be appointed where there is no dther suitable can- 
didate. i 

Beneficiary. —No private trust can exist without beneficiaries 
who are identifiable legal entities (natural persons or corporations) 
or a class of persons (e.g., children of the settlor). While the 
beneficiaries must be described with certainty at the beginning of 
the trust, provision may be made for the addition of new benefi- 
ciaries as persons are born and other events happen, and so the 
group may shift in membership from time to time, as long as all 
are clearly identifiable at any particular time. 

In England in recent years the “discretionary trust” has gained 
popularity, mainly for taxation reasons, ‘The trustees hold the 
trust property for a named group of beneficiaries, but are give? 
an absolute discretion to decide what shares to give the bene 
ficiaries. 

In nearly all states of the U.S., the interest of the beneficiary may 
be made nontransferable and not subject to the claims of creditors 
by the insertion of a clause in the trust instrument to that effect, | 
the phrase “spendthrift trust” or “spendthrift clause” being us 
to describe the result. (In the 1960s there was a marked tendency 
to place limitations on spendthrift trusts, particularly regarding the 
rights of creditors.) Where this is done, the beneficiary is unable 
to sell or give away his right to future payments from the truste, 
and his creditors cannot claim the right to such payments; but | 
after trust income or capital has been turned over by the trustee fo | 
the beneficiary, such payments may be freely spent by the bent 
ciary or taken to satisfy his creditors. In England spendthri 
trusts are not allowed, but another trust (the protective tru 
having somewhat similar effects, is sanctioned. In the protectii 
trust the beneficiary’s enforceable interest ends when he attemp" 
to transfer it or when his creditors attempt to take it, and imme — 
diately a new trust begins for the benefit of the original beneficiar 
and his family in such shares as the trustees may decide. 
beneficiary can then insist on receiving any particular share; 
there is no share for transferees or creditors to claim. | ti 

In the case of charitable trusts the beneficiaries are not ider 
fiable persons, since society is the beneficiary of such a trust, 3 
any human beings who are involved are merely conduits thro “at 
whom the advantages flow to the state. Thus, in the case be 
trust to aid the poor, the individuals chosen yearly by the trus y | 
to receive trust income are not the beneficiaries: rather eee, j 
which is benefited by the relief of poverty, is the beneficiat 


k 


thus 
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Since charitable trusts are allowed to continue indefinitely and 
are granted many other privileges (¢.g., freedom’ from taxation), 
it often becomes important to decide whether a trust purpose 
involves substantial social advantages and is therefore techni- 
cally charitable or is a private trust. Certain purposes are ad- 
mittedly charitable, as, for example, the advancement of education 
and scientific research, the prevention or cure of disease, the 
relief of poverty, and the support of religion, According to Lord 
Macnaughten (1891, A.C. 531) there is another class of charita- 
ble gifts “for other purposes beneficial to the community.” In 
this class may be cited gifts to furnish governmental services and 
to beautify towns and cities. Among borderline cases may be 
placed gifts for cemeteries and monuments, generally not charita- 
ble at common law but made so by many statutes; the furnishing 
of recreation and amusement, not charitable in England until the 
enactment of the Recreational Charities Act, 1958, but approved 
in the United States; and the protection and care of animals, chari- 
table if for domestic animals in general but not if for particular 
animals or for wild animals that are hostile to man, Trusts to care 
for poor relatives of the settlor or to aid a political party are not 
charitable. 

The social benefit involved in a charity must be substantial. 
Hence the aid of a business enterprise that has small incidental 
public advantages is not charitable. The views of the courts as 
to what is charity are controlling and not the opinion of the set- 
tlor, At one time in England religious trusts were not charitable 
unless for the benefit of the established church, but toleration 
acts have changed the law. In the United States: the support of 
any religion would probably be sustained as charitable; trusts for 
masses are now regarded as valid religious charitable trusts. In 
England until 1960 and in a minority of U.S. states donors of prop- 
erty to trustees for charity have been restricted by the so-called 
mortmain acts, which either require such a gift to be made a con- 
siderable period before the death of the donor (e.g., one year), or 
limit the proportion of the estate that can be given to charity if 
the donor left certain described close relatives. 

Private trusts may be created to accomplish any legal purpose. 
They are used to achieve a variety of objects: e.g., to conserve and 
distribute property among friends, relatives, or charities, or to 
Secure or satisfy creditors, or to provide for the carrying on of a 
ities. If the end sought is illegal, e.g., to defraud creditors, 

ley are not enforced. 

Trust Instrument.—The trust instrument is the document in 
which the settlor expresses his intent to have a trust and describes 
its provisions. It usually consists of a deed or a will. 

5 ea of Trust Creation.—There are several ways in which 

tust may be created. 

Property owner may declare himself trustee of that property; 

le may convey it during his life to another to hold in trust; or he 

may give it by will to a trustee who is to take the property at the 

death of the maker of the will. ‘The trusts created by the first 

and second of these methods are called living trusts (or trusts inter 
vivos); those created by will are called testamentary trusts. 

Trusts also may be created by decree of a court. Resulting 
trusts arise because the court finds that a property owner in- 
ba to have a trust, although he did not expressly say so, as 
ty E one pays for land and has the deed made out to another 
cha out any agreement as to the intended effect (so-called pur- 

se-money resulting trusts), and where the courts find that the 
of the pricedid not intend to give away his money but 
tive pected the grantee to hold the land for him. Construc- 
oe. are created by court decree, where the court finds a 
another olding property which in all fairness should belong to 
Oe otal and the court adjudges the titleholder to be a construc- 
is ustee for the wronged person, with a duty to convey to 
the ine where a son who is the sole heir of his father murders 
is a er in order to inherit the father’s property, and a trust 
if the he for those who would have been the father’s heirs 
b Ss predeceased the father). r AA 
itis eration is necessary for the creation of a trust; że., 
Rot necessary that the settlor be given anything of value in 
for the act of trust creation. Herein lies a great differ- 
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ence between trust creation and the formation of a contract. Most 
trusts are by way of gift and yet are just as enforceable as if 
the settlor had been paid for their creation. In England since 
1676 a trust of real estate created during the life of the settlor has 
been unenforceable against the objection of the trustee unless 
proved by a signed writing, but this does not apply to resulting or 
constructive trusts; and in most states of the U.S., a writing is 
required for express trusts of land. If an attempt is made to 
create a trust to begin at the death of the settlor, he must make a 
will which complies with the statutes as to the execution of wills, 
which usually require a signed writing with witnesses. 

Duties of the Trustee.—Some of the more important duties 
of the trustee are the following: (1) To use the care and skill 
a reasonably prudent and capable man would employ in managing 
property for objectives like those of the trust, and if he has or 
professes to have greater abilities, to use them in his trust work. 
(2) To be loyal to the beneficiaries in all trust administration 
and thus to exclude consideration of his own selfish interest or 
the welfare of third persons; the courts set aside at the option 
of the beneficiary all disloyal transactions and take from the 
trustee the fruits thereof. (3) To display the utmost fairness 
in any direct business dealing with the beneficiaries, as, for ex- 
ample, the purchase of the beneficiary’s interest under the trust. 
(4) To take possession of the trust property by procuring it from 
the settlor or his executor or a predecessor trustee. (5) To de- 
fend the trust against attack and not to attack it himself. (6) 
In the case of cotrustees, to be active and not to leave to fel- 
low trustees the entire control of the trust. (7) To protect the 
trust property in whatever way is reasonable, as, for example, 
to place trust securities in a safety deposit box, deposit cash in 
a bank, repair buildings and take out insurance where prudent 
business practice would require it. (8) To make an inventory 
of the trust assets, keep adequate records of all transactions, and 
obtain vouchers for payments made. (9) To keep, sell, or buy 
trust investments as required by the terms of the trust or by the 
investment laws of the jurisdiction, (10) To pay from trust prop- 
erty the expenses of operating the trust and the carrying charges 
on trust property; e.g., taxes, mortgage interest, and principal. 
(11) To pay out trust income and capital to the beneficiaries as 
directed by the trust instrument or by statute. (12) To make a 
report or accounting to the beneficiaries in court when required 
to do so by the terms of the trust or by statute or court decree. 
(13) To familiarize himself with the terms of the trust and the 
law of trusts, in order that he may perform the duties laid upon 
him. 

Powers of a Trustee.—A trustee has such powers as are ex- 
pressly granted to him by the trust instrument, are implied be- 
cause their use is necessary or highly convenient to the accom- 
plishment of the settlor’s purposes, or, in England, are conferred 
on him by statute. Some of the commoner powers are to sell, 
make investments, collect and distribute income, make leases, 
carry on the business of the settlor, or do any other act of trust 
administration that it is his duty to do. The powers of cotrustees 
of private trusts are jointly held, unless otherwise prescribed in 
the instrument, and hence all must unite in performing the im- 
portant acts of trust administration; a majority, however, may 
act in the case of a charitable trust. A trustee cannot lawfully 
delegate to a cotrustee or an employee the power to perform dis- 
cretionary acts (e.g., fixing the price of property to be sold), but 
he may leave to another work that a prudent businessman would 
delegate to a subordinate (e.g., advertising the property for sale). 
In England a trustee may delegate his powers by power of attor- 
ney to someone other than a cotrustee if he is out of the country 
for more than a month. The trustee’s powers may be mandatory, 
where the settlor has ordered the performance of an act; or dis- 
cretionary, where the trustee has the option to use the power or 
not, provided he does not abuse his discretion in making a de- 
cision. 

Liabilities of a Trustee.—If a trustee violates his trust (e.g., 
by making an unlawful investment), the beneficiary may hold 
him liable for any loss caused thereby. If the breach of trust 
was the wrongful transfer of the trust property to a third per- 
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son, the beneficiary may reclaim the property or its proceeds 
as long as he can identify them, unless they have come into the 
hands of a purchaser who: did not have notice of the breach of 
trust. A trustee may also be personally liable to others than 
the beneficiaries, as where he makes a lawful contract in con- 
nection with the trust business (unless he expréssly excludes such 
personal liability in the contract), or commits a tort (e.g., neg- 
ligence) in managing the trust property. But if the contract was 
properly made, or the: tort involved no personal fault on the part 
of the trustee, the courts will direct the use of trust property 
to reimburse or indemnify the trustee with respect to liability. 
There is a strong modern tendency to permit a contract or tort 
creditor to collect directly out of trust property by an action 
against the trustee in his representative capacity, both in the case 
of private and charitable trusts. 

Accounting by Trustees.—The beneficiary has the right to 
have the trustee present at reasonable intervals a written state- 
ment of receipts and expenditures, how the trust has been op- 
erated, and what its present situation is. In some states, statutes 
require periodic court accounts, but in other jurisdictions there 
are no such statutes and court accountings occur only when a 
beneficiary brings a suit to require an account or when the trustee 
voluntarily presents one in court. Corporate trustees frequently 
send periodic reports voluntarily to their beneficiaries with a state- 
ment that the report will be considered approved unless the benefi- 
ciary objects within a short time; or trustees voluntarily file 
accounts in court in order that the court may pass upon the 
validity of the trustee’s acts and may award him compensation 
for his work since the last accounting. The beneficiaries are 
entitled to notice of the filing of an account in court, and may 
object to any item in the account and have the court pass upon 
the objection. 

Compensation of Trustees.—In England, trustees originally 
were not entitled to any compensation, and this continues to be 
the rule there except where the trust instrument provides for pay, 
or the trustee will not act without compensation and the court 
therefore allows it, or the court authorizes the compensation of 
a corporate trustee that it appoints. In the United States, trus- 
tees are universally allowed fees, as well as payment of their 
reasonably incurred expenses, the amount of the compensation 
being set by different standards in the various states. Sometimes 
a fixed percentage of the trust income is granted to the trustee, 
while in other states the amount is left to the discretion of 
the court. Some settlors prescribe the amount of commissions 
in the trust instrument. Corporate trustees often have fee sched- 
ules and insist on an agreement that they be paid accordingly. 
The court has power to deprive a trustee of his compensation 
or reduce it, where his administration has been markedly defec- 
tive; and in rare cases the court may award extraordinary com- 
pensation, where unusual difficulties have been encountered by 
the trustee. 

Trust Investments.—One of the most difficult duties of the 
trustee is to secure for his trust the maximum practicable safety 
and at the same time secure a steady flow of reasonable income. 
He should shun speculation and investments for the purpose 
solely of capital gains, He should consider the tax situations of his 
beneficiaries, the need for readily saleable investments, hedges 
against inflation, and a reasonable degree of diversification. 

The rules governing trust investments have passed through three 
stages: (1) the fixing by the courts of a very small number of 
permitted investments (government bonds and first mortgages on 
real estate); (2) the adoption by the legislatures of lists of classes 
of investments, but not particular investments, in which a trus- 
tee was permitted or required to invest; and (3) the establish- 
ment by the courts, or more frequently by statute, of the so-called 
“prudent man rule,” under which a trustee is protected in holding, 
selling, or buying investments if he uses the skill and care of 
a reasonably prudent man in managing investments for purposes 
similar to those of the trust in question. “This latter rule has the 
virtue of great flexibility and of taking account of changes in 

investment practices. The second rule named above is applied 
in England; it once was followed in most states of the US., but 
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nearly all the states have shifted from the statutory lists to the 
prudent man rule. While corporate’ shares were rarely approved 
as trust investments under the older case and statutory law becanse 
of their supposedly speculative nature, the courts acting-under the 
prudent man rule allow a reasonable proportion of common oy 
preferred stocks on the basis of the satisfactory performance of 
stocks in recent years and the practice of prudent investors, 

A trust investment device popular'in the U.S. is the common 
trust fund, which consists of a group of investments purchased 
with funds of many trusts; each ‘contributing: trust hasa share 
in the capital and income of the common trust fund corresponding 
to the amount of its participation. Such a fund provides divers). 
fication and permits ready investment of small balances. These 
funds are recognized by federal and state law for operation by 
corporate trustees, and their use is spreading. 

Many modern trust instruments grant ‘to the trustee discretion 
in the making of investments, which is believed equivalent to 
making the trust governed by the prudent investor rule. If the 
instrument prescribes certain investments, the trustee will be'pro: 
tected in following these directions, if he used reasonable care in 
doing so. 

Principal and Income Problems.—Since' nearly all trustees 
act for income beneficiaries with temporary interests and also fot 
remaindermen beneficiaries who are to take the capital of the 
trust at a future date; they have the problem of determining what 
receipts are to be applied to the income account and what to the 
capital fund, and also from which of these two sources expendi 
tures shall be made. The court decisions and statutes attempt 
to give the income account that portion of the receipts which 
represents earnings or gains from the use of the trust’ properly 
(e.g., interest, rents, cash dividends) and to treat as trust capital 
the results of a mere change in the form of the trust property, 
as where land is sold and cash received in return. With respect 
to expenditures, the burden of merely maintaining and preserv- 
ing the original trust property should: be placed on the income 
account (e.g., taxes, repairs, and insurance), while the cost of 
adding to the value of the trust property should be taken from 
trust capital (e.g., improving real property by constructing build- 
ings). There are many complicated problems in this field that 
cannot be treated here. ‘The modern tendency in the U.S. is t0 
treat dividends in stock of the corporation’ declaring the dividend 
as capital of the trust receiving the dividend. k 

Enforcement of Charitable Trusts.—Enforcement is usually 
by the attorney general and not by persons who would obtain 
benefits from the charity, since the government, on behalf of its 
subjects or citizens, is the real beneficiary ofa charitable trust 
and the attorney general is in charge of enforcing the governments 
rights; but private persons may begin proceedings in the name 
of the attorney general, if he refuses to act. It has been recognize! 
that many charitable trusts are neglected and not enforced, due 
to lack of kriowledge by the attorney general of their eget 
This situation brought about the Charities Act, 1960, in Englan 
requiring registration of charitable trusts in a public office ant 
regular reports about their situations, and giving public author 
ties powers of investigation, These functions are exercised by the 
charity commissioners, except in relation to educational and sim! 
trusts, when they are carried out by the secretary of state for edt 
cation and science, Similar statutes applying to the attorney [sa 
eral have been adopted in several states of the U.S. 

Revocation, Termination, or Alteration of a 5 
less a settlor reserved to himself, or granted to another, 1 5 
trust instrument a power to revoke the trust so as to procure @ E 
turn of the property to the settlor; no such power will be eae 
nized by the courts. There is no implied power to revoke, & 
though the creation of the trust was by way of gift and pee, 
been a change in the circumstances of the parties. “The same’ 
applies to the amendment or alteration of the trust. 
small amount of statutory Jaw in the United States pet 
the settlor to revoke, either alone or in conjunction Wi 
beneficiaries. The insertion of:a power of revocation may 
the trust property to be regarded as property of the settl 
income and death tax purposes: Frequently the settlor alone, 
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the settlor and the beneficiaries or merely the beneficiaries, at- 
tempt to procure from a court a decree terminating the trust, 
and either the return of the property to the settlor or the dis- 
tribution of it immediately to the beneficiaries. If the settlor 
js the sole beneficiary or if he secures the joinder of all the 
beneficiaries in his request for termination, the courts are in- 
clined to grant the application, since a property owner should 
be allowed to enjoy his property as he likes, and the donees of 
a gift should be able to return it to the donor if they are com- 
petent and so desire. But if _the settlor is not joined in his 
application for court termination by all beneficiaries—because 
some refuse or because there are possible contingent beneficiaries 
for whom no one can act or because certain of the beneficiaries 
are incompetent mentally or by reason of minority and the court 
does not permit a representative to act for them—then, if the trust 
purpose as expressed originally by the settlor has not been accom- 
plished, the court will not decree a destruction of the trust. A 
similar rule applies if the applicants are merely beneficiaries, the 
settlor having died or refused to. join in the application. If the 
trust purpose has been accomplished or has become impossible of 
accomplishment, the court will end the trust. Where there is bona 
fide litigation regarding the validity of the trust, the court: will 
sanction a termination and a compromise distribution plan, where 
it believes this would forward the interests of all parties. In En- 
gland beneficiaries, if of full legal capacity, can together insist on 
terminating a trust. 

When a single provision in a trust instrument proves to be an 
obstacle in the way of carrying out the purposes of the settlor, 
the courts have power to direct the trustee to ignore the un- 
desirable clause and to deviate from the methods of administra- 
tion prescribed by the settlor. The machinery he devised for 
running the trust is of slight importance as compared with the 
benefits he wished his beneficiaries to obtain. For example, if 
the purpose of a trust is to furnish a comfortable living for the 
settlor’s children, and he directs that the trust fund shall be: in- 
vested in government bonds exclusively, and these bear interest 
at such a low rate that the beneficiaries are in want, the court 
might direct the trustee to ignore the settlor’s investment clause 
and to invest in stocks and bonds that would bring in twice as 
much income. This power may also be used to advance the date 
of payment of trust income or capital. It may not be used in 
the United States to vary the amounts of the gifts to the bene- 
ficiaries, but in Great Britain the power to vary the trust under 
the Trustee Act includes this latter change in some cases. 

Cy Près Power.—The courts of equity have the power to vary 
the administration-of a charitable trust, when circumstances have 
changed since the creation of the charity so that it is now im- 
Possible or highly inexpedient to use the fund for the charity 
named by the settlor. The court, or in England the charity com- 
missioners or thé secretary of state, may substitute another chari- 
table purpose as nearly like the original as possible and direct the 
Fuses to apply the fund for this substituted purpose. For exam- 
Bs if the original trust purpose was the prevention and cure of a 
ioe disease, and modern discoveries had so reduced the danger 
Pe meoating the disease and the cost of treatment of it that the 
aa even to the trust greatly exceeds the amount that can rea- 
$ cae be used for the original purpose, the court might “frame 
erty fa for revised administration and apply part of the prop- 

i 0 prevent and cure other diseases. 
bees ay English law terminology this was called the cy prés 
OE i breviated from the Norman French cy pres comme pos- 
sible eaning that the new plan was as nearly like the old as pos- 

and carried out what the settlor would have wanted. 
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TRUST COMPANY, a corporation that is legally authorized 
to serve as executor or administrator of decedents’ estates, as 
guardian of the property of incompetents and as trustee under 
deeds of trust, trust agreements and wills, as well as to act in 
many circumstances as an agent. Only a small proportion of the 
trust companies in the United States concentrate upon trust 
operations; all other trust companies are also banks—either state- 
chartered trust companies that have been authorized to engage in 
commercial and savings banking, or national or state commercial 
banks that have been authorized to operate trust departments. 
However, a large majority of national and state commercial banks 
have not sought or obtained powers to engage in the trust business. 

Incorporated institutions having functions comparable to those 
of U.S. trust companies exist in Canada, the United Kingdom, 
Australia, Germany, Japan, Mexico, Brazil and many other coun- 
tries. In some countries, trust companies may have commercial 
banking departments and commercial banks may have trust de- 
partments; in others, trust companies and commercial banks, 
though separate institutions, often are affiliated; and in still others, 
trust institutions are not permitted to engage in commercial bank- 
ing, although they may be allowed to accept savings deposits and 
to grant loans of designated kinds. Because the United States 
pioneered in the development of incorporated trust institutions, 
foreign legislation and practices often have been modeled upon 
US. patterns. 

In the United States, national banks apply to the comptroller of 
the currency for permission to engage in trust operations. State- 
chartered institutions get trust powers either by being chartered 
as trust companies or by being chartered as commercial banks and 
obtaining, then or later, the right to operate trust departments, 
By either route, the power to engage in the trust business may be 
granted or withheld at the discretion of the state superintendent, 
secretary or commissioner of banking. 

An authorization to a trust company to engage in the trust 
business in a given state does not carry with it power to engage in 
this business in other states. Each state determines the condi- 
tions under which its own chartered trust companies as well as 
those chartered in, other states may conduct trust operations 
within its borders. Moreover, federal legislation requires na- 
tional banks that have trust departments to abide by most of the 
provisions and restrictions of state laws in their trust operations. 

State laws generally prescribe minimum capital and surplus re- 
quirements for trust operations, for the segregation of trust assets 
from banking-department assets, for the segregation of and sepa- 
rate accounting for the assets of each trust estate, and for the 
specific allocation of managerial responsibility for trust opera- 
tions, Some states require a deposit of securities for the protec- 
tion of trust assets; some require a surety bond for this purpose; 
and others have no such requirement. All states provide for the 
examination of trust companies by the state authorities who 
supervise banking, and the federal government provides for the 
examination of the trust departments of national banks. 

Scope of Operations.—Trust companies serve as trustees for 
individuals, business corporations, nonprofit institutions and 
governmental bodies. They distinguish between “personal trusts” 
and “corporate trusts”; often, indeed, having separate depart- 
ments for the two classes of trusts. In serving as trustee, the 
trust company usually takes legal title to property conveyed to it 
and manages it according to the instructions of the creator of the 
trust, the prescriptions of state law or the directions of a court 
having jurisdiction, depending upon the circumstances by which 
the trust originates. It manages the property in the interest of 
named beneficiaries, who are said to have an equitable title in the 
trust property and who have the right to demand an accounting 
if they conclude that the trust company is mismanaging the trust 
estate. In some corporate trusts, however, title to property is not 
conveyed to the trust company; in serving as trustee for issues of 
debenture bonds, for example, it simply performs certain duties 
for the protection of the bondholders. 

With facilities developed for the management of trust estates, 
trust companies find it highly convenient and profitable to accept, 
onan agency basis, various kinds of managerial duties with respect 
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to property. As agents they do not take title to property but 
manage it as directed by the owners. 

Personal Trusts.—Much of the personal trust work of trust 
companies involves the settlement of decedents’ estates in the 
capacity of executor or administrator. When writing wills, many 
people name trust companies as executors or coexecutors of their 
estates, and the probate courts generally approve these nomina- 
tions without hesitation. Often, too, probate courts appoint trust 
companies to serve as administrators of estates when decedents 
fail to name executors in their wills, or leave no valid wills, or 
when named executors are unwilling to serve, or are found by the 
courts to be incompetent to serve. In acting as executor or ad- 
ministrator, a trust company obtains from the probate court 
letters testamentary or letters of administration and then, in 
accordance with these letters, assembles the assets of the estate, 
pays its debts and taxes, meets the expenses of administration and 
distributes what remains to the heirs. By court appointment, 
also, trust companies often are selected as guardians of the prop- 
erty of minors and of other persons who are adjudged as in- 
competent to manage their own property. 

Other personal trust work of trust companies is concerned 
chiefly with what are called living trusts and testamentary trusts. 
Any person, during his lifetime, may convey property in trust to 
a trust company with instructions as to the disposal of the income 
from the property and eventually of the property itself. He may 
provide, for example, that the income is to be paid to him during 
his lifetime and that the property itself is to be distributed to cer- 
tain individuals or institutions at the time of his death. Living 
trusts, thus described, often are set up by elderly persons who 
want to be relieved of the cares of management; by parents who 
want to ensure the financial welfare of children whom they name 
as beneficiaries; by husbands and wives in making divorce settle- 
ments; and especially by the wealthy who seek to reduce the 
burdens of the federal estate tax. As for tax burdens, the general 
rule is that property set up in an irrevocable living trust is not 
subject to the estate tax at the time of the creator’s death; how- 
ever, the creator of the trust is subject to the federal gift tax at 
the time the trust is established. Testamentary trusts originate 
in wills. In his will a person may stipulate that his estate is not 
to be distributed but that it is to be held in trust for a certain 
period of time; for example, he may direct that the income from 
the estate be given to his children periodically but that the prin- 
cipal go to some college or charitable organization after their 
deaths. Under a single will, therefore, a trust company may serve 
both as executor and as testamentary trustee. 

Personal Agency Services.—Trust companies offer a wide 
range of agency services for individuals, varying from the simple 
safekeeping of property to the complete management of great 
aggregates of wealth. For some customers, they may do nothing 
more than hold securities, clip coupons, collect dividend checks, 
and pay out the income and surrender the securities when and as 
directed by the customers. For others, they may direct factory 
and farm operations; find tenants for, repair and maintain, and 
collect rentals upon real property; and buy and sell securities, 
grant and collect mortgage loans, and make and switch other 
kinds of investments. Between these extremes, they add or sub- 
tract services as wanted by individual customers, adjusting their 
fees accordingly. Depending upon the scope of duties under- 
taken, the personal agency functions of trust companies are de- 
scribed by such terms as custodianship, supervised agency, 
management agency, fiscal agency and attorneyship-in-fact; so 
numerous, however, are the gradations of agency services and so 
diverse is the use of such designations from institution to institu- 
tion that they are of little value for classification purposes. 

Corporate Trusts,—A principal service of trust companies for 
business corporations is to act as trustees for their bond issues: 
As trustee under a corporate bond indenture, a trust company 
takes title to or a lien upon any property that may be put up as 
security, certifies the genuineness of each bond, observes whether 
or not the corporation continues to fulfill its obligations as set 

forth in the indenture, and takes action to protect the bond- 
holders should the corporation default upon these obligations. 
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Usually, also, it manages whatever sinking fund the Corporation 
provides for the redemption of the bonds and makes the interes 
and principal payments to the bondholders out ‘of funds Supplied 
by the corporation. In a comparable capacity trust companies 
serve as trustees for equipment-trust certificates issued on behali 
of railroad companies to acquire locomotives and cars, 

Another important service of trust companies for business con 
porations is to act as trustees for their employee profit-sharing 
and pension plans. Depending upon the terms of these plans, the 
trust companies invest the funds in securities or use them to buy 
annuity contracts from life insurance companies. 

For nonprofit institutions, trust companies sometimes act aş 
trustees for the investment of endowment funds, and for govem- 
mental bodies as trustees to manage “community trusts” Set Up 


f 
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by donors to provide public facilities, as, for example, city parks | 


and playgrounds. For both nonprofit institutions and govem: 
mental bodies, they sometimes function as trustees for employee 
retirement programs. 

Corporate Agency Services.—As agents for business corpo. 
rations, trust companies function principally as transfer agents 
and registrars. A transfer agent keeps the records of a corpora 
tion’s stockholders or of the owners of its registered bonds or 
both. A registrar’s function is to see that, when additional stock 
is sold or outstanding stock is transferred, the new stock cer 
tificates are properly issued—in the right names, for the correct 
number of shares and the total represented by certificates not ex 
ceeding the corporation’s authorized issue. Trust companies also 
serve corporations as paying agents for the distribution of divi- 
dends and as depositaries for securities, as in proceedings con 
nected with reorganizations. Also generally available on an agency 
basis to business corporations, nonprofit institutions and gover- 
mental bodies are property-holding and property-management 
services comparable to those described above as being available to 
individuals. See also Trust. (R. P. KE.) 

TRUSTEESHIP SYSTEM, the method provided in att 
75 of the United Nations charter for administering certai 
nonself-governing territories. The trusteeship system of the UN, 
like the mandates system (see Manpare) of the League of Ne 
tions, was established on the principle that colonial territorit 
wrested from defeated enemies should not be annexed by aly 
victorious nation but should be’ administered by a mandatory 0t 
trust power under international supervision until they were ab 
to determine their own future status. 


Trust Territories 


Area: |.. Administering |, Date of 
Territory (in sq.mi.) authority independence 
Cameroons. «ws 34,081. | United Kingdom 1, 1984 
Northern Cameroons* . 17,5 June A ogl 
Southern Cameroons} , ia| -16,581 Octa da a60 
Camerount. . . « « «| 166,795 | France Jan. 1, 
Nauru. Aiia 9 | United Kingdom, 
Australia, New 
Zealan 
New Guinea. 6) 40. o 2} 93,000. | Australia 
Northeast New Guinea, Bismarck 
archipelago and parts of the Solo- 
mon Islands 3 
Pacific Islandst . . o s o 687 | United States 
Mariana Islands (except Guam), 
Caroline: Islands (including Yay 
and Palau Island) and Marshall 
Islands wy 1, 1962 
Ruanda-Urundi§ . 20,908 | Belgium July ir 1960 
Somalial . 198,275 | Italy July 1, 
South West Africa{ 317,887. | South Africa 9, 1961 
Tanganyika? «| 361,800 | United Kingdom | Dec. prg os) 
Togolands (U.K. administration). 13,041 f United Kingdom Marg y 
Togoland? (French administration), | 21,853 | France April {962 
Western Samoa . SEE ae: 1097 | New Zealand Jan} 


Note: 1 square mile=2.59 square kilometres, sained in 196 

*Became part of Nigeria,  fSouthern Cameroons and Cameroun joinet 7 dalts 
form the Republic of Cameroon. $Strategic trusteeship and former Japanese Compin 
§Became the separate independent countries of Rwanda and Burundi : i 
with the former British Somaliland protectorate to form the Somali Republic. p epuplic 
of Nations mandate,  ¢Joined with Zanzibar in 1965 to form Unit 


Tanzania. Became part of Ghana. "Became the Republic of Togo- 


WW 
Establishment and Basic Principles.—It was Pres. Wootr! 


Wilson who, at the Paris peace conference of 1919, introduc 


concept of international supervision over territories eke 
from Germany and Turkey after World War I. His assertio 
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there should be “no annexations” resulting from victory made it 
necessary to provide some alternative formula in the treaty of 
Versailles. The mandates system was the result. Since the ter- 
ritories were not to be annexed their status in international law 
became the subject of many scholarly treatises, particularly as to 
the question of sovereignty. Without reaching agreement as to 
where sovereignty resided, it was agreed that it did not reside in 
the mandatory or the trust power that administered them, The 
territories were not possessions of the administering authority, 
and their inhabitants would be “protected persons” rather than 
nationals or citizens. This international status gave a greatly en- 
hanced position to the League, and later the United Nations, in 
exercising supervisory functions over these territories. 

Eleven such territories taken from Germany, Italy and Japan 
were brought under the trusteeship system after 1945 (see table). 
Other colonial territories could have been voluntarily brought un- 
der the system by art. 77 of the UN charter, but no such action 
was taken. With the attainment of independence by Togoland, 
Cameroons, Cameroun, Somalia, Tanganyika, Western Samoa 
and Ruanda-Urundi, only the trust territories in the Pacific area 
—New Guinea, Nauru and the Pacific Islands—remained under 
trusteeship. 

Failure to utilize the trusteeship system for other colonial areas 
has been attributed to two principal developments: (1) after 
1945 many colonies attained independence without being made 
subject to the trusteeship system; and (2) the colonial powers 
were reluctant to bring their colonial territories under the system 
because of the critical and even hostile attitude shown in the 
debates of the United Nations toward any form of colonial rela- 
tionship. This attitude reflected the growing anticolonial senti- 
ment that developed after the founding of the United Nations, a 
sentiment that was not conducive to encouraging the colonial 
powers to accept the international supervision of the trusteeship 
council and of the general assembly on the ground that the ob- 
jectivity of these organs was questioned. This growing anti- 
colonial attitude after 1945 was in contrast with the attitude that 
prevailed under the mandates system of the League of Nations 
between 1920 and 1940, The records of the discussions on 
Colonialism under the League of Nations show that the colonial 
relationship, while regarded as regrettable, was nevertheless ac- 
cepted and defended on the ground that the enlightened policies 
of the mandatory or colonial powers, especially in providing edu- 
cational and welfare opportunities, would benefit the colonial 
Peoples and help prepare them for independence. 

Comparison With Mandates System.—Both the mandates 
and the trusteeship systems were basically alike in that they pro- 
Vided for the administration to be carried out by particular coun- 
tries while the international organization through the mandates 
Commission, and later the trusteeship council, would exercise 
Supervisory functions. This supervision was designed to assist 
the administering authority to improve its administration and in 
any case to prevent that authority from exploiting the territory to 
ja advantage or neglecting its duty to advance the welfare of the 
i The records of the United Nations discussions show 
ties many delegations, particularly from the Communist coun- 

» assume that the second point—the prevention of exploitation 
Fike the principal object of UN supervision. The administering 
ai orities denied that there was any exploitation and expressed 

eee at the charges and imputations made against them. 

ton rh trusteeship system differed in two important respects 
ifn e mandates system of the League of Nations. The first 
tions me was the provision that facilitated the submission of peti- 
putea AS inhabitants of the trust territory or from any other 
appear i n addition, the charter provided that a petitioner might 
council n person to present his case orally before the trusteeship 
Petition or the general assembly. Tens of thousands of written 
ood of ae Submitted to the United Nations. Indeed, the 
Work Petitions was sometimes so great that it was difficult to 
tiously ka procedure for handling them efficiently and expedi- 
tions to S here was a tendency on the part of anticolonial delega- 
indre, e unduly credulous toward the allegations of petitioners. 
eds of petitioners were permitted by UN bodies to appear 
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before them in person, and general assembly committees devoted 
a great deal of time to questioning these petitioners and drawing 
from them testimony that was usually critical of the administer- 
ing authority. Many petitioners who appeared in person went 
back to their territories to find their political positions enhanced 
as a result of their testimony, and some became holders of high 
office when their territories became independent. Administering 
authorities tended to consider that the petitioning procedure pro- 
vided by the UN charter was often abused and tended more toward 
confusion than enlightenment. When administering authorities 
gave reasons for refusing to hear a petitioner many UN delegates 
assumed that the administering authority was in the wrong. 
Nevertheless, as the right of petition is so deeply enshrined in 
the jurisprudence of the western world, its practice was never 
strongly opposed by the principal trusteeship nations. 

The second basic innovation that differentiated the trusteeship 
system from the mandates system was the charter provision for 
periodic visits by UN missions to the trust territories. In prac- 
tice, each territory was visited by such a mission every three years. 
The purpose of the missions was to supplement information pro- 
vided in the annual reports of the administering authorities and 
to provide what was regarded as objective and impartial evalua- 
tions of the conditions in each territory. Each visiting mission 
was composed of two persons drawn from administering countries 
and two from nonadministering countries, accompanied by five 
or six members of the UN secretariat. The two members from 
administering countries were not drawn from among the nationals 
of the country administering the territory to be visited. The 
mission would spend from three to six weeks in a territory, visit 
schools, hospitals and industrial establishments, and meet with 
groups of native inhabitants in many parts of the territory. The 
missions were also empowered to receive written and oral peti- 
tions; in some instances they collected thousands of petitions and 
brought them back to UN headquarters for examination, Officials 
of the administering authoritv arranged the itinerary and provided 
transportation after the mission reached the territory. 

The members of a visiting mission were expected to act under 
the authority of the entire trusteeship council, and their reports 
were not binding on their respective governments, The trustee- 
ship council attached great importance to the reports made by the 
visiting missions. Together with the annual report of the ad- 
ministering authority, and perhaps supplemented by information 
from petitioners, these reports served as the basis for council 
discussions and recommendations. 

During the 15 years following establishment of the trusteeship 
system nearly every member of the council at some time par- 
ticipated in a visiting mission and thus gained firsthand knowledge 
of the conditions in the territories. In this respect the trusteeship 
system, in the eyes of most observers, came more closely to grips 
with actual situations in the territories than was possible under 
the more limited terms of the preceding mandates system. 

Purposes of the Trusteeship System.—Basic objectives of 
the system, as defined in art. 76 of the UN charter, were: 

(a) to further international peace and security; (b) to promote the 
political, economic, social, and educational advancement of the in- 
habitants of the trust territories, and their progressive development 
towards self-government or independence as may be appropriate to 
the particular circumstances of each territory and its peoples and the 
freely expressed wishes of the peoples concerned . . . ; (c) to encour- 
age respect for human rights and fundamental freedoms for all without 
distinction as to race, sex, language, or religion . . . ; and (d) to en- 
sure equal treatment in social, economic, and commercial matters for 


all Members of the United Nations and their nationals. . . . 
Organization of Trusteeship.—To give effect to the fore- 


going objectives, a trusteeship council was established under the 
authority of the UN general assembly. The council was em- 
powered to consider reports made to it by the administering 
authorities, accept and examine petitions in consultation with the 
appropriate administering authority, provide for periodic visiting 
missions to the respective trust territories, and take such other 
actions as might be in conformity with the terms of trusteeship 
agreements between each administering authority and the general 
assembly or, in the case of a strategic trust territory, with the 
security council. 
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The trusteeship council was to consist of an equal number of 
members administering trust territories and members not admin- 
istering such territories, provided all the permanent members of 
the security council were also to be members of the trusteeship 
council. To keep the council in balance there were to be as many 
nonadministering members elected for three-year terms as would 
be necessary to ensure that the council was equally divided be- 
tween the administering and nonadministering members. 

All of the former mandated powers entered into UN trustee- 
ship agreements after 1945 except South Africa, which refused 
to enter into such an agreement for the mandated territory of 
South West Africa. The United States became a member of the 
trusteeship council both by virtue of the fact that it was a perma- 
nent member of the security council and because it negotiated an 
agreement with the UN regarding the Pacific Islands, which it 
had taken from Japan in World War II. In 1950 Italy became a 
member of the trusteeship council by assuming responsibility for 
the administration of Somalia for a period of ten years and ac- 
cordingly ceased to be a member of the council in 1960 when 
Somalia became an independent member of the United Nations. 
In 1960 France ceased to be an administering power when the 
trust territory of French Cameroun became independent (see 
Cameroon, REPUBLIC OF), but France retained its membership on 
the trusteeship council as a nonadministering member because it 
was a permanent member of the security council. 

Strategic Areas.—The UN charter (art. 82) provided that 
certain areas, which might include part or all of a trust territory, 
could be designated as strategic areas. This provision was placed 
in the charter in 1945 on the initiative of the United States, and 
in 1947 a strategic trusteeship agreement was concluded between 
the United States and the United Nations that placed the Pacific 
Islands (the Marshalls, Marianas and Carolines) under the 
trusteeship system. All the other trust agreements were made be- 
tween the administering authority and the general assembly but 
that for the Pacific Islands was made with the security council. 
In practice, however, there was no appreciable difference in the 
way the two types of territories were handled within the system. 
In the agreement with the security council the United States pro- 
vided that it might close off any area for security reasons. This 
provision was never put into effect and the United States freely 
permitted UN visiting missions to go through the territory and 
agreed that the trusteeship council should examine the annual re- 
ports on political, economic and social conditions in the territory. 
The findings of the trusteeship council concerning the Pacific 
Islands are, however, made to the security council while all its 
other reports are made to the general assembly. The trust ter- 
ritory of the Pacific Islands differs from all other territories in 
that it is composed of more than 100 small, widely scattered 
islands inhabited by (1963) 84,777 persons who represent many 
different tribal backgrounds. The trust territory of the Pacific 
Islands is administered by the U.S. department of the interior and 
foreign relations are handled by the department of state. The 
department of defense also has an interest in certain activities 
carried on in several of the islands. (See Pactric ISLANDS.) 

Special Case of South West Africa.—This area was the only 
mandated territory existing in 1945 that was not voluntarily 
placed by the administering authority under the trusteeship 
system. South Africa had administered the territory as a Class C 
mandate and was thus authorized to administer it as an integral 
part of South Africa. In 1945 South Africa decided to make 
South West Africa an integral part of its own territory. This 
view was rejected by the United Nations, the majority of whose 
members felt that the territory should be placed under the 
trusteeship system. The controversy lingered on until 1950 when 
an advisory opinion on the status of the territory was requested 
from the International Court of Justice. The court held: (1) that 
the original mandates agreement continued in force despite the 
demise of the League of Nations; (2) that this agreement could 

not be modified by South Africa acting alone; and (3) that the 
United Nations was a suitable body to carry out the supervisory 
functions formerly exercised by the League of Nations. South 
Africa, however, rejected this opinion, asserting that the mandate 
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no longer existed but that, instead of annexing the territory, South 
Africa was prepared to administer it “in the spirit of the map, 
date.’ After 1950 a committee of the United Nations examined 
conditions in the territory and made an annual report to the gen. 
eral assembly. The South African government refused to submit 
reports to this committee, which was therefore obliged to base its 
findings on published documents, oral petitions and newspaper { 
accounts. The extension of South Africa’s apartheid (racial 
segregation) legislation to the mandated territory caused sharp 
criticism in the United Nations. In 1960 the United Nations ¢. 
cided to send a special investigating commission to the territory 
but permission to enter was refused by the South African govem. 
ment. i 
In 1961 Ethiopia and Liberia, as former members of the League | 
of Nations and thus capable of instituting court proceedings u 
der art. 7 of the mandate, brought the case before the Internationa 
Court of Justice on the ground that their interests were prejudiced 
by the way the territory was being administered, particularly by 
the extension of apartheid (q.v.) and other legislation to the terri 
tory. The court ruled in 1966 that the complainants’ interest was | 
insufficient, in effect upholding South Africa’s mandate. Later in 
the year the General Assembly adopted a resolution terminating | 
the mandate. 
See further SOUTH WEST AFRICA. { 
BisiiocraPay.—Benjamin Gerig, The Open Door and the Mandau | 
System (1930) ; H. Duncan Hall, Mandates, Dependencies and Trustee 
ship (1948) ; Charmian Edwards Toussaint, The Trusteeship System oj 
the United Nations (1956); Emil J. Sady, The International Truste | 
ship System (1957) (By. G.) 
TRUTH. There has always been, since the first beginnings o 
philosophy, some topic of current philosophical discussion to which 
could be assigned the title “the problem of truth.” It would be 
easily admitted, however, that it is not one single question which 
has been debated under this heading—indeed, that some of the 
questions so discussed have been only remotely connected with | 
each other. a 
That all might be expressed in the formula “What is truth? | 
is a matter of superficial verbal resemblance. In the course o 
time, however, there has occurred some profitable narrowing 0 
the points at issue, so that in examining here the most important 
group of modern theories on this subject, we have the advantagt 
of being able to concentrate, not indeed on one single question, | 
but at least on questions that are reasonably akin. NRE 
The Correspondence Theory.—The theory with which it 8 
natural to begin, on the ground that it seems to accord most closely | 
with common sense, is the so-called correspondence theory. T 
theory’s pedigree is extensive and respectable: it could be tract 
back, through the medieval definition of truth as “adaequatio A 
tellectus et rei,” to Aristotle. But a conveniently precise and s 
overelaborate statement of it may be taken from G. E. Mo 
Some Main Problems of Philosophy, lectures originally delivert 
in 1910-11 but not published until 1953. ri er 
Moore takes beliefs to be that to which the predicates “tt 
and “false” are applicable. He then proposes to show what “i 
difference between true and false beliefs is, or what property r 
is which is common to all true beliefs but possessed by 90 mi 
one. His argument proceeds as follows. Consider for e, 
the (true) belief that Leeds is in Yorkshire. Now there is, Moe 
holds, between this belief and the fact that Leeds is in Yor! ‘a 
a certain relation, which that particular belief cannot be sal 


f ett 
have to any other fact; there is, in general, such a relation fe 4 
any true belief that p and the fact that p. Moore nae ue | 


tion “correspondence” and proceeds at once to answer 
tions. The difference between true and false beliefs is that a A 
true belief, but no false belief, corresponds to a fact; the prop 
common to all true beliefs is the property of corresponding iji 
fact, and no false belief possesses this property. Moores od 
sion is characteristically guarded. He does not insist that, ty 
we say that a belief is true, we must mean that it has the PrP 
of corresponding to a fact. Nor does he deny that there mi ld 
other senses of the word “true” to which his observations vasi 
not apply. He definitely asserts only that very often, when on 
truly that a belief is true, it in fact has the property of corres?’ 
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ing to a fact; though he is also inclined to believe that this is ac- 
tually what is meant by saying that it is true. 

One minor adjustment should be made to this account: there 
are objections to Moore’s restriction of the discussion to beliefs. 
For, with this restriction, nothing could properly be said to be true 
or false unless someone believed it; whereas we may, for instance, 
quite properly ask whether it is true or false that fish can hear 
(presupposing that it is one or the other) without being obliged 
first to establish that anyone believes that fish can hear. This ob- 
jection can be met (not without some harmless artificiality) by 
substituting “statement” for “belief.” For though no doubt any 
statement is normally believed to be true at least by those who 
make it, it may be true even though no one believes that it is; nor 
perhaps is it excessively unnatural to say that there are true (and 
false) statements which no one has ever either made or believed. 
With this amendment, Moore’s view may be briefly stated as fol- 
lows; a statement is true if it corresponds to a fact and false if it 
does not correspond to a fact, This simple observation forms the 
foundation of any correspondence theory of truth. 

The Coherence Theory.—This theory’s traditional rival, the 
coherence theory, must next be briefly described, though, since 
there are at least two widely different versions of it and each raises 
very extensive problems, the description given here must be some- 
what bald. 

According to some idealist critics, of whom F. H. Bradley may 
be taken as representative, the correspondence theory errs funda- 
mentally in taking any single statement whatever to be wholly 
true, To say that a statement is true if it corresponds to a fact is to 
assume, it was argued, that the statement, the fact and the rela- 
tion between them can be properly assessed in absolute isolation; 
whereas in reality (or, in Reality) nothing whatever is thus sepa- 
tate from anything else. To suppose that there are facts each 
singly capable of being uniquely correlated with its own state- 
ment was held to be to impose upon reality a “mutilation”; indeed, 
according to Bradley, there are, strictly, no facts—if we try to 
find them, we get merely an “artificial extract,” a “fragment” re- 
sulting from mutilation (The Principles of Logic, 2nd ed., p. 584, 
1922), There is thus, in reality, nothing for our ordinary state- 
ments, or “judgments,” to correspond to, Though each purports 
to correspond to its distinct “fragment” of reality, reality in fact 
contains no fragments. Presumably there is, ideally, one exhaus- 
tive and all-embracing truth; but since no judgment that we can 
actually make can be thus exhaustive, our judgments may at best 
be partially true—fragments of an unattainable whole which alone 
Would be adequate to reality. On this view, then, the correspon- 
dence theory is really a theorists’ myth; its apparatus of distinct 
judgments and distinct facts is a tissue of “abstraction,” a grave in- 
bans misrepresentation of the actual character of real- 

A much later view, which has also been called a coherence 
ie ee that formulated by Rudolf Carnap in The Logical Syn- 

iffer f anguage (1937). But the motives underlying this theory 
nike tom Bradley's. _ Two considerations can perhaps be picked 
coat its Starting points. First, it was realized that there are 
Sone Ons, particularly in scientific contexts, on which it is to 
i ase a matter of choice how observed phenomena are to 
the Ree ed, and the choice made is likely to be determined by 
‘ne of Maintaining the consistency, or “coherence, ” of some 
Gee ambali system already adopted. Second, it was felt 
i make rie explicitly) that, whereas the relations of sentences 
ete er seemed perfectly clear and intelligible, the relation 

seemed P ments and facts alleged in the correspondence theory 
sought re y the more obscure and artificial the more closely one 
treatment examine it (this latter problem did not arise in Moore’s 
ion iit e Moore made no attempt at all to analyze the rela- 

at state e called “correspondence”’). It had been supposed 

y eas corresponded to facts in somewhat the same way 
ences ve Corresponds to what it portrays, that facts and sen- 

is | yiew ee identity of “elements” and of “structure”; but 
tatha. ee en seriously, was soon felt to be a hopeful nyt 

at amendne Statement of the actual case, nor was it thought 
ents of it offered much promise. 
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Accordingly, truth became identified with the consistency of 
propositions: a proposition is false if inconsistent with some 
chosen corpus of propositions, true if it can be consistently in- 
cluded in that corpus. Efforts were made, though they did not 
meet with much success, to explain how this corpus itself comes 
to be chosen. 

Pragmatism.—Though regarded by idealists with scorn and 
detestation, pragmatism in fact displays, at least in its account of 
truth, important points of resemblance to Bradley’s doctrine. For 
it expresses, as that doctrine did, dissatisfaction with the notions 
of “facts” and of “correspondence” to facts, as these notions were 
employed for instance by Moore. 

William James in his Pragmatism (1907) did not deny that 
truth could be defined as correspondence to fact or to reality; 
but he regarded this as a mere item of lexicography, of no interest 
unless the further question were raised, in what correspondence 
to reality consists. 

His own answer to this question is somewhat obscured by his 
preoccupation with colourful metaphor, but at least his general 
position is clear and indeed familiar: those beliefs are true which 
it is expedient for us to act upon and believe, and to say that 
they correspond to reality is only another way of saying the same 
thing. (See PRAGMATISM.) 

Tarski’s Semantic Conception.—This survey of theories of 
truth may be concluded with a brief account of A. Tarski’s in- 
fluential article “The Semantic Conception of Truth” (Philosophy 
and Phenomenological Research, vol. iv, 1944; also in Read- 
ings in Philosophical Analysis, edited by H. Feigl and W. S. Sel- 
lars, 1949). In the attempt, apparently, to avoid philosophical 
complications, Tarski construes the predicate “true” as being 
applicable to sentences; it forms part of a so-called “meta- 
language” in which statements are made about the sentences of 
an “object-language.” 

Hence, he maintains, the notion of truth must always be related 
to a specified language, “for it is obvious that the same expres- 
sion which is a true sentence in one language can be false or 
meaningless in another.” He then introduces the technical notions 
of a “sentential function” and “satisfaction” of a sentential func- 
tion by objects; defines a sentence as “a sentential function which 
contains no free variables”; and concludes that “a sentence is 
true if it is satisfied by all objects, and false otherwise.” This 
definition he declares to be “formally correct” and “materially 
adequate”—the test of material adequacy being that it should im- 
ply all equivalences of the form “The sentence ‘snow is white’ is 
true if, and only if, snow is white.” 

It should be particularly observed that this definition of truth 
is offered as applying only to languages having a “specified struc- 
ture,” in the author’s sense of that expression; and that “at the 
present time the only languages with a specified structure are the 
formalized languages of various systems of deductive logic.” In 
spite of this evidently severe restriction, however, Tarski does 
“happen to believe that the semantic conception does conform 
to a very considerable extent with the common-sense usage,” 
though he also considers this usage to be very gravely blurred by 
vagueness and possibly disrupted by ambiguity. He adds, more- 
over that, if the “philosophical problem of truth” is not to be 
formulated in some such question as he has undertaken to answer, 
nor solved by some such answer as he has supplied, then he does 
not know what this problem is—indeed he does not believe that 
there is such a problem. 

He insists that all that his own definition requires is that, when- 
ever for instance we assert or deny that snow is white, we must 
also be ready to assert or deny that the sentence “snow is white” 
is true. To this at least, he contends, there seems small possi- 
bility of objection. 

General Considerations.—It is now possible to attempt some 
general assessment of the problem, in the light of the above- 
mentioned disparate and conflicting contributions to it. Let us 
first reconsider the question to what it is that we ordinarily apply 
the predicate “true.” 

Consideration of this question at once reveals the limited rele- 
vance of Tarski’s remarks. For it is clear that only in rare and 
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peculiar cases can we say, as he would have us say, that a sentence 
is true (or false). For example, the words “The cat is on the 
mat” certainly constitute an English sentence; but clearly it is 
out of place to raise the question whether this sentence is true 
or false, For these words might be used on many occasions to say 
something true and on many other occasions to say something 
false; whether what is said is true or false will depend on the con- 
text (in a broad sense) in which the sentence is uttered, and unless 
some context is specified no question of truth or falsehood can 
arise. (This becomes obvious if one considers, for instance, the 
sentence “It rained yesterday.”) There appear to be two cases 
in which we might say that a sentence is true or false: first, where 
a context of utterance is understood; and second, where the con- 
text of utterance does not matter. We might say, for example, 
“The very first sentence he uttered was untrue,” where the sen- 
tence is understood to have been used on a particular occasion to 
make a particular assertion. An example of the second case might 
be, for instance, a sentence in a system of geometry, the truth of 
which is a matter solely of the rules of the system and not de- 
pendent on any other contextual factors. Here we might well say 
that the sentence is “true in” that system, though of course it 
might not be true in another. It seems clear, partly from Tarski’s 
observation that strictly we ought always to say “true in” a par- 
ticular language and partly from his account of “formalized” lan- 
guages of “specified structure,” that his definition of truth was 
framed with an eye to cases of this latter kind; i.e., cases where 
the context of utterance of a sentence may be neglected. 

However, in ordinary spoken or written languages, cases of this 
kind are exceedingly rare and quite exceptional; nor, incidentally, 
is it in place to entertain the hope that a natural language, if suit- 
ably modified, might be somehow endowed with the necessary in- 
dependence of context. It thus appears that Tarski’s definition of 
truth is very far removed from “the common-sense usage,” since 
the predicate “true” so defined could have hardly any (if any) ap- 
plication to languages ordinarily employed. It is not necessary to 
assert that there are no cases in which it is employed in the sense 
that Tarski defines, but at least it must be said that in enormously 
many familiar cases it cannot be supposed to be thus employed. 
An important indication of this is the fact that his expression “true 
in English” is not English. 

Let us then return to Moore’s observation that a belief or state- 
ment (not a sentence) is true if and only if it corresponds to a 
fact. What exactly, if any, are the proper objections to this? The 
idealist criticism has sometimes been said to rest on a simple 
confusion, on passing from the fact that no statement which we 
can make could be supposed to state the whole of the truth to 
the conclusion that no such statement can be wholly true. More 
fundamentally, however, it rests upon a metaphysical view of 
“reality” as an unanalyzable, indissoluble whole, which, however 
persuasively and powerfully presented, there is, we must state 
dogmatically, no need to share. 

The later coherence theorists may be thought justified both 
in their contention that attempts to analyze the relation of “cor- 
respondence” were apt to prove unsatisfactory and also in their 
view that sometimes the aim of maintaining consistency with 
other propositions determines our choice of words to describe so- 
called facts; but they cannot but be thought mistaken in their 
evident implication that nonlinguistic phenomena can play no 
part at all in determining truth. 

The pragmatist account in terms of the satisfaction of our in- 
terests could be held, it may be suggested, to explain our adoption 
of certain theories, or more generally our employment of certain 
conceptual systems, but it seems to be grossly out of place as an 
account of the truth of such simple, conceptually unperplexing 
statements as “The cat is on the mat.” 

However, it may well be felt that William James was justified 
in objecting to the correspondence theory as unilluminating, as 
hardly more than an item of lexicography. The crux of this objec- 
tion would be that the notions of “truth” and of “fact” are not 
independent. 

Facts cannot be conceived as nonlinguistic objects about which 
we make statements; on the contrary, they are what we may be 
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said to state when we make true statements and may themselyes 
be said to be about that of which we are speaking. If so, the 
project of defining truth in terms of facts, although it can hard 
be mistaken, can make almost no progress; for the notion of “faci? 
already includes exactly those features of the notion of “truth” 
which require elucidation. What is presumably required is an 
account of the relations between the words which we use in mak 
ing statements and the things (persons, events, etc.) about which 
we speak and of which what we say is true or false. But if ye 
confine our attention to statements and facts, these relations ar 
not brought into view at all. 

More importantly, it is misleading to suggest that when a true 
statement is made, there is between the words and the world just 
one relevant relation, called “correspondence.” For, as J, L 
Austin points out (in the Aristotelian society’s Supplementary 
Volume xxiv, p. 116), it is important to distinguish, even in the 
simplest subject-predicate statement, at least two radically differ- 
ent types of correlation between words and world: (x) that of 
“demonstrative” conventions, which determine what our words are 
taken to be referring to; and (2) that of “descriptive” conven- 
tions, which determine what we are understood to be saying about 
that to which we refer. He further points out that the name “cor 
respondence’’ is liable to suggest the relation which a portrait bears 
to its subject, or a map to the ground, whereas both these rela: 
tions are fundamentally unlike the conventional relations between 
things and words. It is not in virtue of any natural, pictorial, 
or structural similarity between words and things that words 
spoken or written may be “true of” things; that they may be so 
is a matter of the existence of rules or conventions for the em 
ployment of words. The philosopher's task is to elucidate the 
nature and working of these conventions, for instance by com- 
parison and contrast with the conventions of map making or sig 
naling, and with the use of other linguistic predicates such as 
“accurate,” “vague” or “exaggerated.” This P. F. Strawson (Sup: 
plementary Volume xxiv, p. 142) has called the problem of “elit 
cidating the fact-stating type of discourse.” It is to this problem 
that the traditional correspondence theory must be supposed to 
have made its misleading, indeed almost nugatory, contribution. 

It is now, perhaps, natural to suppose that, if a satisfactory a 
count were given of the ways in which the words of a true state- 
ment are related to that about which it is made, we could conclude 
that, in saying that the statement is true, one is asserting that 
those relations obtain; i:e., to suppose, in other words, that an 
elucidation of the fact-stating type of discourse comes essentially 
to the same thing as a definition of the predicate “true.” Straws 
son, however, argues forcibly that this is not so. ‘Although, he 
contends, the words used in making a true statement of cours 
are related in diverse ways to that about which the statement 15 
made, to say that the statement is true is not to state that they 
are so related; it is rather to agree with what the maker of the state 
ment has said. 

To say “That is true” is neither to make the same statement % 
that the making of which is the occasion for one’s so saying; not 
is it to make a different statement, namely about the relations 
tween the words used and the world. It is rather to endorse (0! 
confirm, or admit, or concede, according to context) what has be 
said. The words “That is true” might often be replaced satis 


factorily by “Yes” or “I agree.” The problem of elucidating " 
nature of the empirically informative type of communication mus 
be distinguished, Strawson maintains, from that of determinin 
the functioning of the word “true” within the framework 0 u 
type. On this view, the “problem of truth” as traditionally E 
ceived should be further divided into at least two problems: m 
that of examining “the fact-stating type of discourse”; and secot 
that of describing our actual employment of “true.” See ) 
references under “Truth” in the Index. (G. A Wri 
lu: 

Navy, 
born at Jamaica, Long Island, N.Y., Feb. 17, 1755, an 

of 12 went to sea in the London trade. During the Falki eit 
land war scare (1770-71) he was impressed for a short tim! ‘of 
the British Navy. At the outbreak of the American Revolu 


TRYPANOSOME—TRYPANOSOMIASIS 


he was engaged in importing powder into the colonies but turned 
early to privateering. From 1777 until the close of the war, Trux- 
tun commanded ships bringing supplies from France and the West 
Indies, and won a number of hard-fought engagements with enemy 
vessels, Following the war he engaged in the China trade, and in 
1794 was commissioned a captain in the new U.S. Navy. 

Truxtun superintended the building of the frigate “Constella- 
tion” at Baltimore, Md., and as her commanding officer became 
the most distinguished American naval officer of the undeclared 
war with France (1798-1800). He won particular renown on 
Feb. 9, 1799, when he captured the French frigate “Insurgente” in 
a spectacular fight off Antigua, and added to his reputation a year 
later when he defeated the French frigate “Vengeance.” 

Significant though his battle record was, Truxtun’s lasting con- 
tribution was in providing the U.S. Navy with a realistic discipli- 
nary structure largely based on British practice. In 1802 he left 
the naval service as the result of a controversy with the navy de- 
partment. He was actively engaged in Pennsylvania politics until 
his death at Philadelphia on May 5, 1822. (R. M. La.) 

TRYPANOSOME, the common name for single-celled para- 
sitic flagellated animals of the genus Trypanosoma, As adults they 
are mostly blood parasites of vertebrates, especially fish, birds, and 
mammals. Most species require an intermediate host (often an 
insect or a leech) for completion of the life cycle. African sleep- 
ing sickness is due to T. gambiense or T. rhodesiense, transmitted 
by tsetse flies. In South and Central America T. cruzi (agent of 
Chagas’ disease) and the innocuous T. rangeli are transmitted by 
bloodsucking bugs. Other species induce economically important 
diseases of livestock: nagana, surra, mal de caderas, and dourine. 
See PROTOZOA; TRYPANOSOMIASIS. (T. C. v. B.) 

TRYPANOSOMIASIS is the general name for either of two 
parasitic diseases caused by flagellate protozoans of the genus 
Trypanosoma: (1) American trypanosomiasis, or Chagas’ disease, 
Which occurs in the American tropics; and (2) African trypano- 
Somiasis, or sleeping sickness, which occurs in equatorial Africa 
and is transmitted by tsetse flies. For other diseases known as 
sleeping sicknesses see ENCEPHALITIS, 


AMERICAN TRYPANOSOMIASIS 


The causative agent of American trypanosomiasis (sometimes 
called South American, or Brazilian, trypanosomiasis) is Trypano- 
soma cruzi, transmitted to man by bloodsucking bugs. The para- 
site was discovered in 1909, in a host insect, by the Brazilian 
microbiologist Carlos Chagas (1879-1934), who named it for the 
father of modern epidemiology in Brazil, Oswaldo Cruz (1872- 
1917). Chagas next found the parasite in the blood of patients who 
were thought to have atypical forms of malaria; he described the 
main clinical and pathological aspects of the disease, and formu- 

ted measures for its control—a comprehensive achievement by 
a single investigator that is perhaps unique in medical history. 

Natural History.—American trypanosomiasis is endemic in 
Most rural areas of Central and South America, especially in Brazil, 

Tgentina, and Chile, where infection rates of over 10% are re- 
Ported, Only sporadic cases have been reported from Mexico and 
one indigenous case from the United States. Many mammals, 
especially dogs, cats, and rodents, may be infected and act as 
reservoirs of the infection. 

t e insect vectors belong to the Reduviidae, a family of the 
rder Hemiptera, which includes the true bugs. The commonest 
Species involved in the transmission of Chagas’ disease are Tri- 
oma infestans, Panstrongylus megistus, and Rhodnius prolixus. 
hidi bugs infest huts and rural dwellings made of mud or adobe, 
ai H in cracks of the walls during the day and feeding nocturnally 
fe’ persons by biting exposed areas of the skin, especially 
han the skin is thin. One of the preferred places is the 
Sith, Such species as Triatoma protracta, which exist in the 
Western United States, particularly in Texas and California, 
ae be less adapted to live in human houses, and this fact 
bly explains the low incidence of Chagas’ disease in North 


erica, 


fe insect vector becomes infected by sucking the blood of an 
“ted mammal. Trypanosomes, upon entering the bug’s intes- 
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tine with a blood meal, transform into developmental stages and 
reproduce intensively, Later, infective trypanosomes appear in 
the posterior gut of the insect and are eliminated with feces, As 
the insects regularly defecate while sucking blood, the wound made 
by the bite is easily contaminated. Also trypanosomes may pene- 
trate undamaged mucous membranes. 

The complicated life cycle of this trypanosome in the vertebrate 
host includes nonreproducing trypanosome stages that are found 
in the blood (see fig. 1A), and reproductive stages that are found 
in the cells of different tissues. The reproductive stages are small 
rounded bodies, without flagella (fig. 1B), resembling the protozoa 
of the genus Leishmania, which cause leishmaniasis. T. cruzi can 
infect any cell, but prefers connective-tissue cells and muscle 
fibres, especially those of the heart. 

Disease in Man.—An incubation period of about one week 
follows the first inoculation of T. cruzi, after which local signs ap- 
pear at the site. Frequently the disease begins with an edematous 
swelling of the eyelids on one side of the face, where the bug has 
contaminated the conjunctiva or the eyelids. The lymph nodes 
near the ear and in the neck and the tear gland are usually enlarged. 
The patient may have fever and prostration for several weeks. 
Children sometimes develop severe reactions with generalized 
edema, high fever, and heart and nervous symptoms. Following 


CONNECTIVE TISSUE REACTIONS 
IN NORMAL AND IMMUNIZED MICE TO A RETICULOTROPIC STRAIN OF TRYPANOSOMA CRUZI" IN 


(B) AND (C) REDRAWN FROM W. H. TALIAFERRO AND T, PIZZI, 


“JOURNAL OF INFECTIOUS DISEASES"; BY COURTESY OF THE UNIVERSITY OF CHICAGO PRESS 
FIG. 1.—DIFFERENT STATES OF TRYPANOSOMA CRUZI IN THE MAMMALIAN 
HOST (MAGNIFIED 1,500 TIMES; SPECIMENS STAINED WITH HEMATOXYLIN- 


EOSIN-AZURE Il) 

(A) Nonreproducing trypanosome forms in the blood; (B) reproducing leish- 
manial forms in a macrophage of the spleen; (C) transformation of lelshmanial 
forms into trypanosome forms in a fibroblast of the skin just before reentering 
the blood 

this acute stage, the disease may enter a chronic stage, char- 
acterized chiefly by heart symptoms, mainly disturbances of the 
rhythm. Sometimes heart failure occurs due to the development 
of the parasite in the muscle fibres of the heart and to the ac- 
companying inflammatory reaction, The infection may end in 
death (especially in children), or the course of the disease may be 
mild, with eventual recovery. In Chile and other countries of the 
Pacific Coast and in Central and North America, the disease is 
generally mild. 

Diagnosis is usually made by finding the parasite in the blood, 
either directly in acute cases or indirectly by inoculating blood 
into animals. Uninfected reduviid bugs may be applied to the 
patient, and the insect feces may later be examined. Serological 
reactions, such as the precipitin test, are useful during the acute 
stage, and complement fixation is of value during the chronic 
stage. 

No known drug will cure T. cruzi infections. Some quinoline 
derivatives, mainly primaquine, have a transient suppressive action 
against the blood forms but not against the intracellular stages. 
Prevention and control are centred in providing “insectproof” 
houses and in eliminating the insect host by insecticides. 

(Giddy ees A 
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AFRICAN TRYPANOSOMIASIS 

A disease of the bloodstream, lymph nodes, and central nervous 
system, African trypanosomiasis has been known since the begin- 
ning of the 19th century. It is characterized by fever, inflamma- 
tion of the lymph glands, and, following the involvement of the 
brain and spinal cord, profound lethargy (hence the name “sleep- 
ing sickness”), frequently ending in death. The causative agents 
are Trypanosoma gambiense, with a distribution extending from 
the west coast of Africa eastward to the lakes district and south- 
ward to Angola and the southern border of the Republic of the 
Congo, and T. rhodesiense, limited to the highlands of central east 
Africa. These trypanosomes are morphologically indistinguishable 
from one another and from the trypanosome of the antelope, T. 
brucei, which produces the fatal nagana disease in cattle. 

Experiments with human volunteers have with rare exceptions 
been consistently unsuccessful in attempts to infect man with T. 
brucei from wild game hosts; nevertheless, most workers believe 
that T. rhodesiense, and possibly T. gambiense, are strains of T. 
brucei that have become adapted to man. In favour of this view 
is the fact that strains of T. rhodesiense and T. gambiense are 
infective for many domestic mammals and for the wild game 
animals (e.g., antelopes) that harbour 7. brucei. Infection of 
cattle produces great economic loss and significantly reduces animal 
proteins available for the human population. 

Disease in Man.—The overwhelming majority of infections in 
man result from inoculation of the microorganisms by tsetse flies 
(primarily Glossina palpalis for T. gambiense and G. morsitans for 
T. rhodesiense). The fly becomes infected while feeding on the 
blood and tissue juices of patients. Usually 12 to 15 days (i.e., 
the incubation period within the fly) must elapse before the fly 
becomes infective for man. During this time the trypanosomes 
multiply by binary division in the mid-gut of the fly, then migrate 
to the salivary glands, become transformed into the infective 
stage, and pass out of the fly’s proboscis in droplets of saliva. 
(See also TsETSE FLY.) 

Symptoms.—After an incubation period in man averaging six or 
seven days, the trypanosomes are found in appreciable numbers in 
the circulating blood, Next, the lymph nodes and spleen are in- 
vaded, becoming swollen, soft, and tender. The marked enlarge- 
ment of these nodes in the posterior cervical triangle, known as 
Winterbottom’s sign (after an early 19th-century traveler who 
noted this peculiarity), is relatively diagnostic of the disease. 
Irregular fever and delayed sensation to pain are also characteris- 
tic of this stage of the disease. In the T. rhodesiense (Rhodesian) 
type the toxemia becomes so profound that the victim soon suc- 
cumbs; in the T. gambiense (Gambian) type the organisms proceed 
to invade the brain and spinal cord. 

The neurological symptoms include severe headache, mental 
dullness and apathy, a weary shuffling gait, tremors, spastic or 
flaccid paralysis, chorea, profound sleepiness which develops dur- 
ing a meal or when the patient is standing or walking, increasing 
emaciation, coma, and death. Occasionally there are mental dis- 
turbances which include dementia, melancholia, delusions, and a 
syndrome mimicking central nervous system syphilis. Neverthe- 
less, in many natives a tolerance to the infection develops, and the 
patient may live for many years as a carrier of the parasites. 

Diagnosis is made by demonstration of the organisms in circu- 


BY COURTESY OF THE ARMED FORCES INSTITUTE OF PATHOLOGY 
FIG. 2.—MICROSCOPIC VIEW OF TRYPANOSOMA RHODESIENSE AMONG RED 
BLOOD CELLS 


lating blood during the septicemic stage; by their recovery from 
gland juice or from sternal bone marrow biopsy during the glan- 
dular stage, and from spinal fluid following invasion of the central 
nervous system. Prognosis is poor to grave in untreated cases of 


T. gambiense infection, and T. rhodesiense infection is always 


fatal unless treated early. 

Treatment.—The earlier the disease is diagnosed and specifi 
treatment is instituted, the greater are the chances of recovery, 
For the Gambian infection, a synthetic arsenical, tryparsamide if 
highly effective, although it may produce acute optic neuritis 
with possible loss of vision, In infections which have not reached 
the central nervous system stage, tryparsamide is nearly 100% 
curative. Older chronic cases with neurological manifestations re. 
quire persistent treatment. Suramin sodium, also referred to as 
germanin, a nonarsenical, is also effective for the Gambian infec. 
tion, as well as for the Rhodesian type during the early stage, but 
all treatment of T. rhodesiense infection is useless once the ful- 
minating toxemic stage has developed. 

Prevention.—In few diseases have such heroic control measures 
been attempted as in African trypanosomiasis. For T. gambiense 
the following procedures have been carried out with profit: (1) 
isolation and proper treatment of all infected persons, including 
large numbers of asymptomatic chronic carriers; (2) protection of 
man from bites of tsetse flies by maintaining extensive clearings 
around villages and residence compounds; (3) prophylactic doses 
of suramin or of diamidine compounds once every 60 to 90 days 
for persons who must enter the jungle, so that they will not become 
infected from tsetse fly bites; and (4) occasional removal of entire 
native villages from endemic to free zones. Although these same 
measures apply in a more limited degree to Rhodesian trypanoso- 
miasis, the need is at times suggested of exterminating wild game 
reservoirs of the disease near villages if man cannot otherwise be 
protected. Concerted campaigns were carried out to control Afri 
can trypanosomiasis following the conference on sleeping sickness 


that met in London in 1925, In the Cameroons, by persistent — 


tryparsamide treatment of all diagnosed cases, Gambian infection 
was reduced from a high percentage of extensive population groups 
to less than 1%, and entire tribes were saved from extinction by 
this single measure. On the other hand, prophylactic chemo 
therapy failed in the Rhodesian endemic areas. The advent of 
potent insecticides, such as DDT, held promise of satisfactory 
destruction of the tsetse fly in areas of maximum human re 
(E. C. F. 


Brsriocrapuy.—C. F, Craig and E. C. Faust, Clinical Parasitology, 
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Textbook of Parasitology, 3rd ed. (1965); R. B. H. Gradwohl, L, B. 
Soto, and O. Felsenfeld (eds.), Clinical Tropical Medicine (1951); 
P. H. Manson-Bahr, Manson’s Tropical Diseases, 15th ed. (1960); 
P. A. Buxton, The Natural History of Tsetse Flies (1955). 


TSANKOV, ALEKSANDR (1879-1959), Bulgarian states 
man whose tenure of the premiership coincided with one © the 


most tragic periods in modern Bulgaria’s history, was born œ 


June 29, 1879, in the town of Oryakhovo. He studied law at 
Sofia University, where he became professor of economics. 
1922 he became leader of a small group called the National Con 
(Naroden Zgovor), drawn from the political intelligentsia 4 
former officers, which aimed at combining the dispersed nation 

forces for a struggle against the semidictatorship of Aleksani 

Stamboliski (g.v.). To him fell. the premiership of the coalitiot 
government, representing all the political parties except the Com 
munists, which took power on June 9, 1923, after a military 0 
d'état, which Tsankov’s National Concord had helped to prepir 
The disturbance that broke out took thousands of lives. ) 
remained premier until he was replaced by Andrei Liapchev (g 
in 1926. 

On Sept. 9, 1944, after Soviet occupation, Tsankov formed s 
National Bulgarian government in Austria under German a i 
and tried to recruit a volunteer corps. The advance of the 
sians put an end to these efforts; Tsankov surrendered to the” 
forces and, for several months, was interned at Kitzbühe’, á 
Austria. Later, he was released and emigrated to South Adea 
From 1948 he lived in a suburb of Buenos Aires, Arg., where 
died on July 17, 1959. 


cor 


TSAO CHAN—TSCHAIKOVSKY 


TSAO CHAN (1715?-1763), better known by his courtesy 
name HsUEH-CH’IN, is the author of the Hung Lou Meng, or 
Dream of the Red Chamber, a novel describing the fortunes of the 
great Chia family and the tragic love between Pao-yii and his cousin 
Lin Tai-yi. The Dream is not merely the greatest of Chinese 
novels; it is truly si generis in that it is largely autobiographical 
andin that it portrays real persons and life situations instead of the 
stereotypes and stock situations of the traditional Chinese novel. 
Tt is the only novel taken seriously by sophisticated readers, most 
traditional Chinese novels appealing only to the very young and 
the semiliterate. It has been the subject of intense study and 
critical analysis in the past, and it commands even greater interest 
today. 

Teno was born in Nanking, the legal grandson of Ts’ao Yin 
(1658-1712), one of the most eminent and wealthiest men of his 
time, In 1728, however, his family suffered the first of a series 
of reverses, and by 1742 his contemporaries reported him to be 
living in reduced circumstances and engaged on a work which could 
hardly be anything else than the Dream. Ts’ao is also known to 
have painted landscapes and composed verses, but only a few 
fragments of the latter have been preserved in the writings of his 
friends. 

The author had finished at least 80 chapters of the novel before 
his death, on Feb. 12, 1763. The unfinished work was circulated 
in manuscript copies both in his lifetime and after his death until 
1791, when a version in 120 chapters, “edited” by Kao E, appeared 
in print. 

For well over a hundred years this was, practically speaking, 
the only Hung Lou Meng known to the general reading public, 
and Kao E’s statement that he had discovered the “missing” chap- 
ters after long and diligent search was accepted. With the redis- 
covery, from 1910 on, of several copies of the 80-chapter version, 
there has been considerable controversy as to whether Kao actually 
found any of Ts’ao Chan’s original missing chapters, and if so, 
Which of them. Whatever the eventual answer to the question may 
be, the Kao or 120-chapter version will continue to be the Dream 
of the Red Chamber to its admirers. 

Brmocraray.—Chou Ju-ch’ang, Hung Lou Meng Hsin-cheng 
(“New Studies on Dream of the Red Chamber”), in Chinese (1953) ; 
Wang Chi-chen, Dream of the Red Chamber, Eng. trans. (1958); Wu 

hih-ch’ang, On the Red Chamber Dream (1961). (C.-C. Wa.) 

TSAO CHIH (192-232), Chinese poet, outstanding among 
lyricists, who made the greatest single contribution to the develop- 
ment of the five-word poem, was the fourth son of Ts’ao Ts’ao 
(155-220), the most powerful of the warlords who fought over the 
remnants of the Han dynasty in the early decades of the 3rd cen- 
tury Aw, He was an infant prodigy, and if it had not been for 
his dissolute life he might have been chosen to succeed his father, 
whose favourite he was. After Ts’ao Ts’ao’s death his eldest son 
and successor, Ts’ao P’i (187-226), obtained the abdication of the 

t Han emperor and ascended the throne of the newly founded 
State of Wei (see Han: Latter or Eastern Han), Ts’ao Chih, as a 
angerous political rival of his brother, was given a fief and for- 
piden to come to court. From that time until his death he was 
onstantly shifted from fief to fief, seldom allowed to visit the 
court, and denied any political responsibilities. Despite his hopes, 
elie no change in the treatment he received when Ts’ao P’i’s 
dia $40 Jui, succeeded to the throne of Wei in 226. Under the 
why mstances, it is not difficult to understand why Ts’ao Chih, 

was not only talented but ambitious, should have been ob- 
Poetry, With frustration, a theme which permeates much of his 


aa Major literary development of this period was the rise of the 
RAG poem (a form of poetry in which each line consists of 
i sano Svllabic Chinese characters) to a position of dominance 


te ty. This verse form was derived from the yiieh-fu, or pop- 
Chih ds, of the Later Han period, but in the hands of Ts’ao 
cons, and his contemporaries it was used for the first time by self- 
fon OUS Doets as a vehicle for the expression of their own emo- 


La (see Cuiwesr Literature). In their hands, and preemi- 
Y in those of Ts’ao Chih, the anonymous ballad became a 
Personal lytic, : 
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See David T. Roy, “The Theme of the Neglected Wife in the Poetry 
of Ts’ao Chih,” The Journal of Asian Studies, vol. xix, pp. 25-31 
(1959). (D. T. Ro.) 


TSAR, a title adopted by the grand princes of Muscovy in 
the 16th century. A corrupted form of the ancient title of the 
Roman emperors (caesar), the word produced a series of deriva- 
tives in Russian: żsaritsa, the wife of the tsar; tsarevich—his son; 
tsareuna—his daughter. In the 19th century the eldest son of the 
emperor and heir apparent to the throne was titled tsesarevich. 

In medieval Russia the title tsar was applied to a supreme 
tuler, particularly the Byzantine emperor, who was considered 
the head of the Orthodox Christian world. After the Tatar con- 
quest (c. 1240), the Tatar khan became the supreme master of all 
the Russian lands, and was referred to as “tsar” in Russian docu- 
ments. After the fall of the Byzantine Empire in 1453 and Rus- 
sia’s final liberation from the Tatars in 1480, the grand princes 
of Moscow assumed the title themselves. 

The Muslim Turks’ conquest of the Balkan peninsula left the 
grand prince of Moscow as the only remaining Orthodox monarch 
in the world, and the Orthodox clergy naturally began to look to 
him as defender and possible head of Orthodox Christianity. At 
the beginning of the 16th century the monk Filofei, of the Eleazar 
monastery at Pskov, in a letter to Grand Prince Vasili III, pro- 
claimed Moscow to be the “third Rome” (Constantinople was con- 
sidered the “second Rome”), which was to stand forever. This 
idea was reflected in political practice as well as in religious philos- 
ophy. In 1472, Ivan III, grand prince of Moscow, married Sophia 
(Zoë) Palaeologus, the niece of the last Byzantine emperor. She 
brought with her the traditions of the Byzantine court and its 


` concept of the exalted nature of monarchical power. The Byzan- 


tine double eagle appeared on the seal of Moscow, and the simple 
court of the Muscovite prince gradually acquired Byzantine splen- 
dour. 

Moscow’s succession to Byzantium was emphasized in many 
ways. It was remembered that St. Vladimir had married Princess 
Anna, sister of the then reigning Byzantine emperor. The legend 
was invented that Grand Prince Vladimir Monomakh of Kiev, the 
son of a Byzantine princess, had in 1113 been crowned “tsar of All 
Russia” with regalia allegedly sent to him by his grandfather, the 
emperor Constantine Monomachus: a crown or royal cap (shapka 
Monomakha), sceptre, and mantle. These royal insignia were 
later made part of the solemn coronation ceremony of the Moscow 
tsars. In 1547 Ivan IV the Terrible officially accepted the title of 
tsar and was crowned by the metropolitan of Moscow, Makarii, 
and the religious and political ideology of the Moscow tsardom took 
final form. The head of the church (the metropolitan, later 
patriarch), performing the coronation, reminded the tsar that he 
was commissioned by God to protect the Orthodox Christian faith, 
to render justice to the people, to safeguard the public welfare and 
the security of the state. In theory the tsar’s absolute power was 
unlimited; in fact it was limited by tradition and custom, and 
especially by the canons and traditions of the Orthodox Church. 
In secular matters, custom demanded that the tsar decide impor- 
tant affairs of state with the knowledge and consent of the boyars’ 
council and with the “blessing” of the higher clergy. In rendering 
justice, he had to be guided by the legal codes promulgated in 
1497, 1550, and 1649. Finally, a strong and centralized authority 
in Muscovy was not only a product of political and religious 
theories, but also of bitter political and military necessity. 
Muscovy in the 16th and 17th centuries was in a state of pérpetual 
mobilization. All classes of the population had to work, serve, or 
pay taxes for the state, and the tsar’s absolute power was a kind 
of permanent military dictatorship in the struggle for the survival 
and independence of the Russian nation, In 1721 Peter I the Great 
discarded the title of tsar for that of “emperor of all Russia” which 
thenceforth became the official title for himself and his successors. 


Brstiocrarny.—M. Diakonov, Vlast moskovskikh gosudarei [“The 
Power of the Moscow Sovereigns”) (1889) ; V. O. Klyuchevski, A His- 
tory of Russia, vol. ii (1912); W. K. Medlin, Moscow and East Rome 
(1952). (S. G. Pu.) 


TSCHAIKOVSKY, PETR ILICH: see TCHAIKOVSKY, 
PETR ILICH. 
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TSCHUDI, GILG (Arcwwws) (1505-1572), Swiss humanist 
and polyhistor, the author of a famous chronicle, was born at 
Glarus on Feb. 5, 1505. Though a pupil of Huldreich Zwingli 
(qg.v.), he remained a convinced and militant Roman Catholic; and 
his warlike efforts to eliminate the Zwinglians came to be known as 
the Tschudikrieg (1558-64). After several administrative posts, 
he became chief magistrate (Landammann) of Glarus, where he 
died on Feb. 28, 1572. 

Tschudi’s enduring importance rests especially on his magnum 
opus, the Chronicon Helveticum (two volumes, 1734-36), a “Swiss 
chronicle” covering the years 1000-1470. Many assiduously col- 
lected documents were incorporated in it; others he fabricated, in 
an attempt to give a coherent and comprehensive chronology. His 
chronicle was the leading authority—Johannes von Müller (g.v.) 
and Schiller (for his Wilhelm Tell) were greatly indebted to it— 
until the 19th century, when much of his work was found to be 
spurious. Consequently his reputation as a historian suffered, but 
the literary aspect of his work is still justly admired. 

His other works include two accounts of ancient Helvetia: the 
Beschreibung ... Galliae Comatae (1758) and Die uralt warhafftig 
Alpisch Rhetia (1538), the only work published during his lifetime. 

Brsriocrarny.—F. Gallati, Gilg Tschudi und die ältere Geschichte 
des Landes Glarus (1938); M. Wehrli, “Aegidius Tschudi, Geschichts- 
forscher und Erzähler,” Schweizerische Zeitschrift fiir Geschichte, vol. 
vi (1956) ; R. Feller and E. Bonjour, Geschichtsschreibung der Schweiz, 
vol. 1 with bibliography (1962). (P. S.) 

TSELINOGRAD (known as AKmoLINsK until March 1961), 
an oblast in the Kazakh Soviet Socialist Republic, U.S.S.R. It 
formed part of the Tselinnyy Kray, or New Lands Region, created 
in December 1960 and abolished in 1965. Area 59,884 sq.mi. 
(155,100 sq.km.). The population (1959) of 637,115 includes 
30% Kazakhs, 40% Russians, and 20% Ukrainians. The oblast 
is drained by the Ishim and Nura rivers and includes the chernozem 
(black earth) and brown soil zones of the steppe region. It has 
a dry continental climate with an average precipitation of 12 in. 
(300mm.). The north is hilly and rises in the east into the Kazakh 
upland; the southwest is a rolling plain dotted with salt and fresh- 
water lakes, The soil is partly salty and the vegetation consists 
mainly of sparse wormwood, blue-gray grass, and plants with 
drought-resisting devices (hairs, pungent oils, thick leaves, etc.); 
the fauna includes the suslik (the European ground squirrel), ham- 
ster, jerboa, and, rarely, saiga (a type of antelope). North of 
latitude 50° there is more moisture and better soil. There is gold 
in the Stepnyak and Danilovka areas, antimony at Turgay, coal 
along the Tselinograd-Petropavlovsk railway, and also bauxite. 
The economy is mainly agricultural, producing grains (wheat, oats, 
and millet), dairy produce, meat, and hides; but the metallurgical, 
furniture-making, and other industries are being developed. 

In addition to over 500 schools there are also technical training 
establishments for industries, including the manufacture of agri- 
cultural machinery and railway stock. Apart from the capital, 
Tselinograd, the principal towns are Stepnyak, Atbasar, and 
Makinsk. (G. E. Wr.) 

TSELINOGRAD (called Axmoxinsk until 1961), capital 
town of Tselinograd Oblast’ in the Kazakh Soviet Socialist Repub- 
lic, U.S.S.R. Pop. (1959) 102,276, Founded in 1824 as a Cossack 
advanced post, it is on the Ishim River at the junction of the 
Petropavlovsk-Karaganda and Pavlodar-Magnitogorsk railways, 
and is a junction of roads. It had a long history as a cattle market, 
and after 1954 was the administrative centre of the New Lands 
Region (Tselinnyy Kray, which was abolished in 1965). It is 
important for its agricultural machinery and chemical works, which 
are the largest in the Kazakh S.S.R. There is also production of 
building materials, meat packing, brewing, and sawmilling. There 
are five technical training schools, and medical and teachers’ train- 
ing colleges. (G. E. Wr.) 

TSENG KUO-FAN (1811-1872), Chinese scholar, military 
leader, and statesman, was born Nov. 26, 1811, at Hsiang-hsiang, 

Hunan Province, of a peasant family. Tseng studied for the Im- 
perial Examinations and passed the first in 1833, one year after his 
father passed the same examination. In 1838 Tseng passed the 
highest examination at the capital and became a Han Lin Academy 
member. After holding high office in several central government 


TSCHUDI—TSETSE FLY 


ministries he returned home in 1852 to observe mourning for hi 
mother. During this period the T’ai P'ing Rebellion (1851-64 
had spread through central China and the rebels established their 
capital in Nanking in 1853. Since the corrupt imperial troops were 
too weak to resist the rebels, the government encouraged member 
of the scholar-gentry to organize local self-defense corps in their 
home areas. Tseng became the most outstanding of these new mili. 
tary leaders. He not only established a local corps but combined 
the units formed by several scholars in his home district into ag. 
gional army. This army, paid and equipped by voluntary contriby, 
tions and local funds, was loyal to Tseng and his officers, Tseng’ 
example was followed by other regional leaders such as Tso Tsung, 
tang and Li Hung-chang who first served on Tseng’s staff and then 
organized their own regional armies under Tseng’s general direction, 
Beginning in 1860, the imperial government found it necessary ty 
appoint the new military men as governors general and governon 
of the provinces that their troops occupied. The armies of Tseng 
wrested from the rebels their supply areas along the upper Yangte 
and finally besieged and captured their capital, Nanking, in 1864, 

After the defeat of the T'ai P’ing, Tseng devised the strategy, 
carried out by Li Hung-chang, for defeating the Nien Rebellion in 
northern China. Tseng and other regional leaders were loyal tọ 
the imperial government, but the autonomy of regional political 
and military organizations established by them remained after the 
rebellions were suppressed and led eventually to the downfall of 
the dynasty. Tseng died on March 12, 1872. Tseng was a volumi- 
nous writer and his collected works were edited and published after 
his death by Li Hung-chang. (F. H. M1) 

TSETSE FLY, any of 21 species of African bloodsucking flies 
of the genus Glossina, family Muscidae (see Fry), certain of 
which are of great medical and 
economic importance as cares 
of human sleeping sickness and 
of a similar disease in domestic 
animals, 

In Africa these insects ar 
usually known simply as fly, or 
tsetse, a name from Bechuam- 
land, meaning a fly that destroys 
cattle, The flies readily attack 
man, his herds, and his beasts af 
burden, The slow development 
of modern agriculture and com 
munications in tropical Africa h 
been attributed in large part W 
the widespread presence there i 
the tsetse fly. The most effective control of the flies has been a 
vironmental—destruction of wild game, clearing of woodlands, e 
periodic burning to prevent growth of brush. Fly trapping, A 
trol by natural parasites, and application of insecticides to i 
stock have not been successful. Aerial sprays of residual inset 
cides have given inconclusive results. N pis 

All species of tsetse are similar in appearance, being mia 
sparsely bristly flies, usually somewhat larger than the "Thek 
housefly, although ranging in length from 6 to 16 mm. joð 
colour varies from yellowish brown to dark brown; the s net 
often is grayish above with darker markings, and the abe w 
sometimes is banded. The stiff, piercing mouthparts, dir , 
downward as the fly bites, are at other times held eee 
ensheathed by the elongate maxillary palps and giving 
pearance of an unusually conspicuous proboscis. In rep) 
wings are held flat over the back. A bristlelike appendage oo st 
on the antenna bears a single row of long, branched hairs. ddt 
characteristics apply equally to both sexes of Glossina an 
ferentiate them from all other flies. ionaly 

Tsetse flies ordinarily live one to three months, ocala 
longer, the life span depending on many environmental a 
All species bear their young alive. A larva, hatched from af, 
within the female fly, feeds on a nutrient fluid secreted by 


BY PERMISSION OF TNE BRITISH MUSEUM 
(NATURAL HISTORY) 

TSETSE FLY (GLOSSINA PALPALIS), 
FOUND IN WEST AND CENTRAL 
AFRICA. ENLARGED ABOUT 2 TIMES 


. t 
“milk glands” on the uterine wall. Embryonic develo 0 tt 
three stages of larval growth require about nine days. wie ndet 


sufficient blood meal, the female fly will produce a sm: 
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developed and nonviable larva; when adequately fed, however, 
she will produce a fully matured larva about once every ten days 
throughout her life. 

Larvae are usually deposited near food sources, as along shaded 
game trails or near resting places of reptiles or mammals. The 
Jarva takes no further food but burrows into the ground and pu- 
pates within an hour. Several weeks are required for the develop- 
ment of the adult within the pupal case. 

Species of tsetse vary in their environmental requirements. In 
general they occur in woodlands, although they may fly out a short 
distance into open grasslands when attracted by the sight of a 
host animal. 

‘The flies have a discontinuous distribution corresponding to the 
irregular occurrence, in areas known as fly belts, of characteristic 
associations of trees and shrubs comprising their particular ap- 
propriate environment. Glossina palpalis, a species of medical im- 
portance, occurs primarily in dense stream-side vegetation, while 
G, morsitans, in contrast, feeds in more open woodlands. 

Both sexes suck blood, feeding almost daily, especially in the 
brightest, warmest part of the day. Although some tsetse bite 
at night, most of them cease activity soon after sunset, or at 
temperatures below 60° F (15.6° C). Of the flies attacking man 
usually 80% or more are males; the females seem more attracted 
to larger animals. 

The genus Glossina occurs from Gambia eastward through Ni- 
geria to western Ethiopia, southeastward through Kenya and 
Uganda to Mozambique, and southward through the Republic of 
the Congo to northern Angola, One species has been found in the 
southwestern Arabian peninsula. Within this vast area the distri- 
bution of tsetse is largely governed by vegetation and climate. 
Although the genus is now virtually restricted to Africa, four fossil 
species in Miocene deposits (about 21,000,000 years old) of North 
America indicate a once widespread distribution. 

Only two species of tsetse commonly transmit the flagellate 
protozoan parasites (trypanosomes) causing human sleeping sick- 
hess, Sleeping sickness in east-central Africa is usually caused by 
Trypanosoma rhodesiense, carried by Glossina morsitans. Al- 
though relatively rare and of local occurrence, this form of sleep- 
ing sickness is more severe and is often fatal within a few weeks or 
months. Trypanosoma brucei and two other trypanosomes cause 
nagana, a wasting disease in cattle but usually fatal to horses. 
Certain wild game, particularly ungulates such as antelope, are 
regarded as the natural reservoirs of trypanosome infection, al- 
though they themselves seem unaffected by the parasites. (See 
TryPaNosomtasis. ) 

See also references under “Tsetse Fly” in the Index. 

Bretiocraruy.—P, A. Buxton, The Natural History of Tsetse Flies: 
an Account of the Biology of the Genus Glossina (Diptera) (1955); R. 
Newstead, A. M, Evans and W, H, Potts, Guide to the Study of Tsetse- 


Flies (1924); B. Weitz, “Feeding Habits of Tsetse Flies,” Endeavour, 
o TSTMS TOGA) 20 ee DAA an (G. W. Bs.) 


the DMSHIAN, an American Indian tribe (pop. about 5,300 in 
© 1960s) and linguistic stock on the Nass and Skeena rivers 
a Milbanke Sound in British Columbia (4,800) and in south- 
ast Alaska (500). ‘They speak three dialects: Gitksan on the 
Upper Skeena, Tsimshian proper on the lower river and coast, and 
ie on the Nass River. A group of coast Tsimshian settled 
typi “ae of New Metlakatla on Annette Island, Alaska. As was 
teal among such neighbouring tribes as the Tlingit and Haida 
ste they fished for vast runs of salmon in the area’s numerous 
of faa (see Inprans, NORTHWEST Coast). Tsimshian houses 
lust a Posts and planks were large enough for several families. 
nike be in beach villages where canoes could be launched, these 
cam T homes were left in the summer for fishing and hunting 
Ds that produced dried fish and berries for winter use. 
wudwad matrilineal phratries: Raven, Eagle, Wolf, and Gispu- 
plant a (the last with varying totems—killer whale, bear, a 
called fireweed) are distributed throughout the villages (see 
Members of one phratry were regarded as rela- 
b: not marry; lineages (subdivisions of phratries) 
hing, hunting, and berry sites, regulated their use, and 
Ceremoni them against intruders. Lineages owned houses, crests, 
onia] equipment, and totem poles. Each lineage had myths 
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relating its history and ancestral exploits that were sources of 
crests and inspired elaborate dramas as well as figures carved on 
totem poles. Tsimshian religion was highly personal (as was 
typical of the region). Natural forces and wildlife were believed 
to give man power to cope with all problems if approached rev- 
erently, and each man sought a personal guardian spirit. Shamans 
(medicine men) were thought to need powerful spirits to help 
them in curing the ill; twins were held especially likely to become 
shamans (see SHAMANISM). 

Reservations have been set aside for the once self-sufficient 
Tsimshian, who earn their living by trapping, lumbering, fishing, 
and hunting commercially. They have lost their colourful cere- 
monials and feasts, no longer carve totem poles, and their matri- 
lineal clan organization has lost most of its original functions. 

BrstiocrapHy.—M. Barbeau, Totem Poles of the Gitksan, Upper 
Skeena River, British Columbia (1929); F. Boas, Tsimshian Mythol- 
ogy (1916); V. E. Garfield, Tsimshian Clan and Society (1939); V, E. 
Garfield, P. S. Wingert, and M. Barbeau, The Tsimshian: Their Arts 
and Music (1955); P. Drucker, Cultures of the North Pacific Coast, 
ch. 6 (1965). V. E. G.) 

TSINAN (Cur-nan), the capital of Shantung Province in 
north China. Pop. (1957 est.) 862,000. Tsinan is situated at the 
northwestern corner of the Shantung Highlands (near T’ai Shan, 
China’s most sacred mountain), at the edge of the hill country, 
along a line of springs which fostered very early settlement. Its 
history is bound up with that of the ancient states of Ch’i and Lu 
in the classical (Chou) period, and almost continuously it has been 
a regional centre and political capital of importance. With the 
creation during the Ming dynasty (1368-1644) of the modern 
Shantung province, which closely corresponded to the territory of 
the two feudal states, Tsinan became the political capital. The 
return of the Hwang Ho (Yellow River) to a course north of 
Shantung in 1852 brought the river within five miles of the city 
and augmented its strategic location for modern affairs. 

Tsinan was brought into contact with foreign trade through the 
building of the railway (1899-1904), by German interests, from 
Tsingtao to a point very close to the city. The city was volun- 
tarily opened to foreign commerce in 1904, and a suburban settle- 
ment was created outside the old city. Though not a treaty port, 
the foreign population grew to sizable proportions, and the par- 
ticipation of foreign concerns in local trade helped to make Tsinan 
one of the most westernized of the large cities of China. With 
the completion of the Tientsin-Pukow (P’u-K’ou) railway in 1912 
Tsinan became a rail junction, and the city became an important 
regional trading centre for one of the most productive portions of 
the north China plain. Though the Yellow River and other local 
waterways are not fully navigable, small-boat traffic has focused 
on Tsinan. Because there was ample coal not far away, silk and 
cotton textile manufacturing, flour milling, vegetable oil extraction, 
and a variety of light manufacturing developed. A government 
arsenal set up near Tsinan caused the city to be the military objec- 
tive of contending factions between 1915 and 1937, when it was 
occupied by Japanese forces and held until 1945; it was seized by 
the Chinese Communists in 1948. The Communists developed 
iron and steel manufactures and heavy machinery and chemical 
(soda ash) industries. (J. E. Sr.) 

TSINGHAI (Cx’mnc-wAr SHENG), province of northwestern 
China, in the Tibetan highlands. Area 278,378 sq.mi. (721,000 
sq-km.). Pop. (1957) 2,050,000. About 90% of the territory 
consists of mountains and high plateaus, whose sparse grasslands 
are used for livestock raising. Animal products (sheep’s and yaks’ 
wool and hides) make up a large part of the provincial economic 
production. The stock herders (about 440,000 in 1953, or 27% 
of the total population) are made up of non-Chinese minorities: 
Tibetans, Mongols, and Kazakhs, who inhabit their own auton- 
omous areas. Crop raising is largely limited to the northeastern 
corner of Koko Nor (g.v.) and around Sining, where the prov- 
ince’s Chinese population (approximately 1,000,000) is concen- 
trated. Farming in this area is also the main occupation of some 
ethnic minority groups: Chinese Muslims, Tu, and Salar, based 
within their own areas of national autonomy. 

Food crops include spring wheat, millet, and barley. Tsinghai 
is traversed from east to southwest by a truck highway linking 
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Lan-chou, in Kansu Province, with Lhasa, in Tibet. Construction 
of a railroad from Lan-chou to Hsi-ning began in the late 1950s. 
Under the Communist regime, an intensive petroleum-exploration 
program was organized in the Tsaidam Basin of northwestern 
Tsinghai. The Five-Year Plan of 1958-62 called for a produc- 
tion of 3,000,000 tons of crude oil by 1962. Other mineral re- 
sources include coal, mined at Ta-t’ung north of Hsi-ning, borax, 
and salt from the numerous salt lakes. Hsi-ning (pop. [1953] 93,- 
700), the provincial capital, was the only large city of the province. 
Tsinghai became a province in 1928 when the Hsi-ning area was 
detached from Kansu. (T. Sp.) 

TSINGTAO (Cu'1Nc-1A0), city and port on the south coast 
of Shantung Province, China, situated on Kiaochow Bay (Chiao- 
chou Wan), an inlet of the Yellow Sea. It is connected by a rail- 
road with Tsinan, an inland city, 190 mi. (305 km.) WNW. 
Kiaochow Bay was occupied by Germany after the murder of two 
missionaries in Shantung in 1897, and negotiations followed, result- 
ing in a lease of land to Germany for 99 years. The area leased 
was about 117 sq.mi, (303 sq.km.) and all points within 32 mi, 
(51 km.) of any point on the bay were held not to be affected by 
Chinese ordinances without German consent. 

A free port was created at Tsingtao in 1899, and a branch of the 
Imperial Maritime Customs was established there for collection 
of duties on shipments to and from the interior. The German 
government built up the city of Tsingtao, and created educa- 
tional and agricultural institutions in the leased territory. After 
Japan had declared war on Germany in World War I, the first 
Japanese objective was the reduction of Tsingtao, which served 
as an operational base for German sea marauders menacing Allied 
trade routes in eastern Asia. In August, 1914, the Japanese Navy 
began a blockade of Tsingtao, and the following month, Japanese 
troops landed at Lung-k‘ou (Lungkow), on the north coast of 
Shantung, and advanced on the German stronghold. The Japanese 
were fortified by a British force and on Nov. 7, 1914, Tsingtao ca- 
pitulated after a week-long attack on its land positions and bom- 
bardment by the Japanese blockading fleet. Japan held Tsingtao 
until 1922, when the port was handed over to China under the 
Washington Agreement. 

During the Chinese-Japanese War, Japan again seized control 
of the port in 1938 and held it until 1945. During the Nationalist- 
Communist hostilities following World War II, Tsingtao was 
briefly headquarters of United States naval forces in the Pacific 
until the Communist conquest of the mainland. 

Under the Communist regime, after 1949, Tsingtao’s industries 
provided a major base for the industrial construction effort in 
the interior. The city has a large cotton-milling industry, paper 
mills, oilseed and flour mills, as well as locomotive and rolling stock 
shops, shipyards, and a rubber tire factory. Many industrial plants 
are situated in the suburbs of Ssu-fang (Szefang) and Ts’ang-k’ou 
(Tsangkow), north of the city proper. Tsingtao is a major fishing 
port, with extensive saline deposits nearby. It is the seat of Shan- 
tung University, and has an Institute of Technology. Pop. (1953), 
916,800; (1957 est.) 1,121,000. (T. Sp.) 

TSIOLKOVSKI, KONSTANTIN EDUARDOVICH 
(1857-1935), Russian pioneer in rocket and space science de- 
velopment, was born Sept. 17, 1857, in Izhevskoye, Ryazan Prov- 
ince. As a small boy handicapped by deafness resulting from scar- 
let fever, he was taught at home. He soon developed an interest 
in mathematics and physics and he read avidly all books on those 
subjects he could obtain, His father sent him at 16 to Moscow 
to continue his studies; he remained there for three years attend- 
ing lectures on chemistry, astronomy, mathematics, and mechanics, 
using a tin-ear trumpet he had fashioned so that he could hear. 

Returning home in 1876 in poor health, Tsiolkovski became a 
teacher of mathematics and physics in the nearby village of 
Borovsk. In 1881, when he was only 24 years old, he submitted 
to the St. Petersburg Society of Physics and Chemistry a set of 
fundamental equations he had derived on gas kinetics. He was in- 
formed by the chemist Mendeléyev that this work had been done 
almost a quarter of a century earlier. Undiscouraged, Tsiolkovski 
continued to study and speculate in various fields of science un- 

der the encouragement of Mendeléyev. 
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In 1882 Tsiolkovski moved to the village of Kaluga, where he 
was to spend the remainder of his life teaching school and doin 
theoretical and practical research in aeronautics and astronautics, 
There he constructed a wind tunnel and did original research on 
the aerodynamics of airfoils. Especially interested in the aerostat 
or dirigible, he made many models, including versions with adjusta. 
ble, metallic envelopes. He also began to consider the engineerin 
and physiological factors involved in space flight as well as the 
more theoretical considerations. In doing so, he developed the 
important theory of mass ratio, the ratio between the mass of q 
rocket with its fuel and the mass of the rocket after the fuel has 
been used up. In 1898 he began his important book The Explora. 
tion of Cosmic Space by Means of Reaction Motors. Init head. 
vanced such concepts as the thrust vector control of rockets by 
vanes in the exhaust and the principle of staging in booster rockets, 
He also demonstrated that liquid propellants would be more ef. 
ficient rocket fuel than the black powder formulas used at that 
time. 

Elected to the Socialist Academy in 1919 (later the Academy of 
Sciences of the U.S.S.R.), Tsiolkovski spent the rest of his life 
teaching and writing articles on manned space travel. He died 
Sept. 19, 1935, in Kaluga, where his home was later made a state 
museum. (M. R.S.) 

TSITSIHAR (Cn’i-Cp’i-Ha-ErH), a city of Heilungkiang 
Province, China, is on the eastern bank of the Nonni (Nen Chiang) 
River at the foot of the Greater Khingan Range. Founded as a 
fortress by the Chinese against Mongolian tribes in the late 17th 
century, it developed into a transportation hub of the Nunkiang 
Plain, north Manchuria. Pop. (1953) 344,700, (1957 est.) 668; 
000. Tsitsihar became an important industrial centre of Heilung 
kiang Province, supported by the lumber industry, livestock rais- 
ing, and gold mining of the Nunkiang area. Two railway lines, 
Nen-ch’eng—T’ao-an and Ch’ang-ch’un-Harbin, meet there, and 
the city is also on an air route between Peking and Chita in Siberia, 
Tsitsihar is also the terminus of a steamboat line on the Nomi 
River. (Ky. C) 

TSO TSUNG-T’ANG (1812-1885), one of the high scholar 
officials in China who made their careers as military leaders in the 
suppression of the great rebellions that threatened the imperi 
government during the second half of the 19th century. Bornm 
Hunan Province in 1812 of a scholarly family of moderate means, 
Tso passed, at an early age, the examination which admitted him 
to the privileged scholar-gentry group. 

When the T'ai P’ing rebellion (g.v.) broke out in 1850 Ts 
helped organize local defense forces against this uprising, 
joined the staff of Tseng Kuo-fan (g.v.), and as commander oft 
major branch of Tseng’s Hunan army, drove out the T'ai Pins 
rebels from Chekiang and Fukien and was appointed governor-ge™ 
eral of the two provinces in 1863. 

In 1866 he was sent to Shansi and Kansu as governor-geneti 
to fight the Muslim rebels there. After recovering the provinte 
by 1869 Tso argued in favour of the reconquest of Sinkiang from 
the rebel Yakub Beg, since, without the control of the Sinkiang 
frontier passes, China’s whole inner Asian position would collapsè 
In a brilliant campaign started in 1875 he succeeded not only i 
destroying Yakub Beg but in reestablishing Chinese power y 
convincingly that China regained, in the Treaty of St. Petersbutt 
in 1881, the important border passes that Russia had occu?! 
during the Muslim rebellion. ts 

In 1882 Tso was appointed governor-general of Liang Kia 
in 1884 he was placed in charge of China’s defense in the wat A 
France. He died at Fuchow on Sept. 5, 1885. See also CHINA: 
History: 19th Century and Revolution. (F. H. Mua 

TSUBOUCHI SHOYO (real name Tsusoucnı Yir 

(1859-1935), playwright, novelist, critic, and translator, occup' ; 
a prominent position in Japanese letters for nearly half a centu 
He wrote the first major work of modern Japanese literary, oe 
cism, Shdsetsu Shinzui; translated the complete works of Ba 
speare; helped found the modern Japanese theatre; and was 
most famous lecturer at Waseda University. T subouchi was 
on June 22, 1859, in the village of Ota near Nagoya, the ya 
son of a large samurai family, and graduated from Tokyo ny 


ng and 


rin 1883. He achieved fame in the 1880s as the translator of 
Scott, Bulwer-Lytton, and Shakespeare, and as the author of nine 
novels and many political allegories advocating parliamentarian- 
ism, In Shdsetsu Shingui (“Essence of the Novel”; 1885-86), 
Tsubouchi attacked the loosely constructed plots and weak char- 
acterizations of contemporary novels and urged writers to concen- 
trate on analyses of personality in realistic situations, His own 
best-known novel was Tosei Shosei Katagi (“The Character of 
Present-Day Students”; 1885-86), depicting the foolish adven- 
tures of a group of contemporary university students. 

In 1883 Tsubouchi began teaching social science at the school 
which later became Waseda University, and in 1890 he helped 
found its faculty of letters. He founded (1891) and edited the 
literary journal Waseda Bungaku, and then helped establish 
Waseda Middle School, which he subsequently headed. Tsubouchi 
was also one of the founders of the shingeki (new theatre) move- 
ment, which introduced Ibsen and Shaw to Japan and provided an 
outlet for modern plays by Japanese authors. In 1915 he retired 
from Waseda University to devote his time to his masterly transla- 
tion of Shakespeare. He died at Atami on Feb. 28, 1935. 

Tsubouchi’s selected works were published under the title 
Shoyo Senshi in 1927. 

Bwrtoorarpuy—Donald Keene (ed.), Modern Japanese Literature 
(1958); Okazaki Yoshie, Japanese Literature in the Meiji Era, Eng. 
trans. by V. H. Viglielmo (1955); Kawatake Shigetoshi and Yanagida 
Tumi, Tsubouchi Shoy6, in Japanese, the definitive aed RT: 

T. 


TSUSHIMA, a group of five rocky islands in’ Nagasaki pre- 
fecture; Japan, located in the strait separating Japan and Korea. 
Theislands divide the strait into the Eastern Channel or Tsushima 
Strait, 56 mi. (90 km.) wide, and the Western Channel or Korean 
Strait (formerly called the Chésen Strait), 56 mi. wide. The 
warm Tsushima current, a branch of the Japan or Kuroshio cur- 
rent, flows through the straits into the Sea of Japan, The five 
islands, the largest of which are Kamiagata and Shimoagata, have 
a total land area of about 269 sq.mi. (698 sq.km.). Between 1940 
and 1960 the population increased from 56,600 to 69,556. The 
principal towns are Izuhara, the administrative centre, and Keichi. 
Most of the people are fishermen. 

Japanese mythology credits the creator gods with producing 

hima as one of the original islands of Japan. The islands 
played a critical part in history as a stepping-stone between Korea 
and Japan, Archaeological evidence shows this was a route fol- 
owed by ancient men in their migration to Japan. Throughout 
psa history Tsushima was raided by Korean and Japanese 

es, 
From the 12th century to the Restoration of 1868 the islands 
Were the fief of the Sd family who were daimyo (feudal lords) 
and frequently acted for Japan in diplomatic relations with 
ay During the Mongol attempt to invade Japan in 1274 and 

81 the population was massacred, In 1861 Russia made an un- 
successful attempt to secure concessions.. A Japanese fleet under 

. Heihachiro Togo completely defeated a Russian fleet under 
a Z. P. Rozhestvenski in the battle of Tsushima (May 27-28, 
5), north of the islands. (C. A. Mr.) 
visi A (BOTSWANA or BEcHUANA), are the westerly di- 

Sion of the Sotho- (Bantu-) speaking people of South Africa. 

ley are thought to have emigrated from northeastern Africa and 

Ve arrived in the area of eastern Bechuanaland and southern 
a oi by A.D. 1600. A process of dispersal and fission was 
i fe during the 19th century by a series of invasions by 

Ts Buni (¢q.v.), and Europeans, as a result of which the vari- 
ce People lost much of their territory. In the second 
h the 20th century they comprise several groupings, the most 


Tht of which are the Hurutshe, Kgatla, Kwena, Rolong, 
T png, and Tlokwa, 

ish e are to be found in western and central Transvaal, Brit- 
uanaland, and at Thaba Nchu (all within the Republic of 

Bo + frica), and in the former Bechuanaland Protectorate (now 
i e 1 especially its eastern and northern peripheries. Within 

(Kwena) he Okovango depression is the home of the Tawana 

(Kwena tribe; the Motloutse basin is occupied by the Ngwato 

) with their alien dependents; the Limpopo-Molopo water- 
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shed and its eastward extension into the Crocodile River basin sup- 
port concentrations of Kgatla, Ngwaketse (Kwena), Tlokwa, and 
Malete living on tribally owned land or on European farms; and 
the Kuruman-Molopo river area is occupied by Tlharo (Hurutshe), 
Rolong, and Tlhaping. The Tswana number about 750,000 
(1960s), of whom 580,000 live in South Africa, Bechuanaland 
has about 167,000 Tswana, but it is usual to add about 100,000 
who, though subject to Tswana tribes, are ethnically, culturally, 
and linguistically heterogeneous. 

Tswana live in a grassland environment in which they practise 
animal husbandry (their main interest) and a precarious subsist- 
ence agriculture. Livestock kept include sheep, horses, donkeys, 
and cattle, the index of wealth and status. Basic crops are maize 
and sorghum. The plow is in general use and both men and women 
are employed in agriculture. Game is sufficiently plentiful in 
Botswana to permit casual and professional hunting as a profit- 
able supplementary activity. This simple peasant economy is 
complicated by the seasonal and periodical migration of large 
numbers of men to work at the mining and industrial centres 
of South Africa. All three aspects of modern Tswana econ- 
omy disturb the routine of settled home life: herd boys are 
obliged to spend long periods at grazing camps distant from their 
homes; fields are usually far away from villages so that, during 
the cultivating season, family units live in temporary huts on 
their own arable land; and the demands of wage earning take the 
younger adult men out of the country for periods of nine months 
or more at a time. 

Tswana material culture reflects the widespread intrusion of 
European goods and standards. House forms range from the tra- 
ditional circular single-roomed dwelling with a conical thatched 
roof to the multiroomed, rectangular house roofed with corru- 
gated iron. Transport similarly varies from ox-drawn sledges to 
motor vehicles. European dress prevails generally. 

The Tswana language is the common tongue, but many other 
African languages are in everyday use by the numerous alien com- 
munities. English and Afrikaans are in frequent use. Tswana 
literature, including regular newspapers, was becoming increasingly 
available in the second half of the 20th century to meet the needs 
of a growing literate population. Christianity is the official religion 
of most tribes and, of the traditional cults, ancestor veneration 
alone survives. Greater resistance to change is displayed by beliefs 
in traditional medical practices and the magic of hate and spite- 
fulness: the curing of sickness, the protection of person and prop- 
erty, and the safeguarding of crops and livestock all have their 
general practitioners, diagnosticians, and specialists, who continue 
to play an important part in everyday life, but malevolent and de- 
liberate use of harmful medicines is distinguished from a fictional 
belief in the activities of witches. 

Historical and cultural differences within the whole Tswana 
population are expressed through a system of descent groups. 
Every Tswana is affiliated to the descent group of his father, each 
group being associated with a distinctive symbol that serves as 
a polite mode of address and sometimes as a surname. These 
groups, which are neither corporate nor localized, are not to be 
confused with marriage-regulating groups. They are carriers of 
historical and cultural tradition, being differentiable in terms of 
myths of origin, ritual and customary practices, and dialect. 

Social Organization.—This varies with circumstances and the 
following details refer particularly to those Tswana living in self- 
administering political units, and especially in Botswana. The 
essential social unit is the ward, a readily identifiable, self-con- 
tained, social and administrative entity, comprising a number of 
lineally related family groups together with their dependents and 
servants. Its leader is usually the head of the senior family. It 
is always territorially distinct, forming a residential group of the 
small village pattern when in a rural setting and of the precinct 
pattern within larger villages and tribal capitals. Within the ward, 
the smallest kinship group is that of the simple family; more 
important and more self-sufficient is a group consisting of a simple 
family together with a number of dependent close relatives and 
occupying a homestead enclosed within a single wall or fence. In 
the case of polygynous marriage, each wife usually has her own 
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homestead. Several homesteads, the heads of which are lineally 
related, frequently congregate and form homestead clusters of 
varying size. Such groups of homesteads are usually laid out in a 
circular plan, enclosing an open space that serves as meeting place, 
court, and administrative centre. 

Kindred groupings, embracing all people who are related by ties 
of descent and marriage, are wider in territorial range and less 
concentrated than kin and residential groups. Their greater dis- 
persal is partly a product of marriage rules and practices. Among 
the Tswana, there exists no formal objection to first-cousin mar- 
riage: marriage with cross cousins is more highly favoured than 
that with orthocousins and, among the latter, marriages with a 
mother’s sister's daughter are rare. In practice, however, most 
people marry nonrelatives and so help to unite members of many 
different wards into loose, unformalized, but practical associations. 

Age distinctions build up associations cutting across ward 
loyalties. Adult status depends upon admittance to a formal age 
set or regiment, a parallel organization permitting the differentia- 
tion of males and females. New regiments are formed periodically 
on a tribal basis, each commanded by a member of the tribal 
chief’s family, although traditional initiation ceremonies and train- 
ing courses are being abandoned. Their continued importance 
lies in their function as organized labour units for public works 
and in the fact that, being self-administering, they provide an 
instrument of social control on a tribal basis. The most extensive 
and intensive form of inter-ward integration is achieved by the 
political administrative system. The Tswana favour the cluster- 
ing of many wards to form large villages within which each ward 
maintains its own clearly defined precinct. The isolated hamlets 
and small villages are usually the homes of alien adherents and 
dependent people. Most Tswana tribes have one large capital 
village or town (e.g., Serowe) at which the majority of Tswana 
members reside. The government of these large settlements and 
of the surrounding arable land, grazing areas, and hunting grounds 
is vested in a hereditary chieftainship; thus a Tswana tribe is a 
political association united by loyalty to a single political head, 
who is responsible for tribal government and administration, sub- 
ject only to the overriding authority of the central government. 
Tribal membership is heterogeneous and Tswana members are 
often in the minority, so that a Tswana tribe accordingly lacks 
cultural and even linguistic uniformity. The chief rules with the 
assistance of advisers and officials, but at the same time all mat- 
ters of public policy usually require the approval of a general 
council open to all adult male tribal members. Within this frame- 
work, local administration is vested in heads of lineally defined 
groups that form the structural core of the various settlement 
units. 

The emphasis placed upon the political mode of tribal ag- 
gregation and government serves to demarcate hereditary strata 
within Tswana society. The alien tribal members are clearly dif- 
ferentiated from those members of Tswana descent, who are in 
turn divided into “nobles” (i.e., agnatic descendants of ruling 
lineages) and commoners; within these strata finer distinctions 
depend on family position and political role. Hereditary status 
is modifiable by the acquired status conferred by wealth, personal 
prowess, education, and occupation. Aliens who are voluntary im- 
migrants into Tswana society may become assimilated with the 
commoners, but the others, such as Bushman and Kgalagadi people, 
are relegated to a more or less permanent socially, though no longer 
legally, servile position. The essentials of Tswana social organiza- 
tion thus consist of the initial formation of small, localized, lineally 
integrated groups and their ultimate combination in terms of kin- 
dred ties, age organizations, and a political system. 

See also BOTSWANA. 

BIBLIOGRAPHY.—I. Schapera, Ethnic Composition of Tswana Tribes 
(1952), The Tswana (1953), A Handbook of Tswana Law and Custom 
(1955); B. A. Pauw, Religion in a Tswana Chiefdom (1960). 

(V. G. J. S.) 

TUAM (Tuam), the ecclesiastical capital of Connaught and 
the chief market town of the northern part of east Galway, Repub- 
lic of Ireland, lies 21 mi. (34 km.) NE of Galway by road. Pop., 

including suburbs (1961), 4,732. Tuam is the seat of a Roman 
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Catholic archbishop, the see having been founded by St. Jarlath (ç 
550), and of a Protestant bishop. The Protestant cathedral int 
corporates part of an ancient church built with the help of Toirde, 
bach Ua Conchubair (Turloch O'Connor), king of Connaught in 
c. 1130. The chancel, of red sandstone, is all that remains af 
the ancient structure, the rest having been rebuilt in its Original 
style in the 19th century. The Catholic cathedral, in Perpendicy. 
lar style, has a square tower which can be seen from miles around 
In the market square stands the High Cross of Tuam which bears 
inscriptions in memory of Turloch O'Connor and Abbot O’Hoisin 
archbishop in 1152. The Diocesan College of St. Jarlath, for 
training clergy, stands beside the Catholic cathedral. Tuam hasa 
racecourse and is a centre of the beet-sugar industry. 

TUAPSE, a town and seaport of Krasnodarskiy (Krasnodar) 
Kray of the Russian Soviet Federated Socialist Republic, U.S.S.R, 
lies on the Black Sea at the foot of the western Caucasus, 80 mi, 
(129 km.) SE of Novorossiysk (Novorossisk). Pop. (1959) 36, 
650. It is linked by railway across the Goytkhskiy Pass with 
Armavir on the Rostoy-Baku line and, along the coast, with Suk 
humi and Georgia, and by pipeline with Groznyy (Grozny) and 
other north Caucasian oilfields. Founded around a fortress in 
1838, the town developed in the 20th century as an important 
centre for ship repairing and oil refining. Other major indus- 
tries include food processing and manufacture of machines for the 
petroleum industry. (R. A. F.) 

TUAREG, Hamitic-speaking, predominantly fair-skinned 
Berber (q.v.) pastoralists (about 250,000 in the 1960s), ranging 
from Touat, Alg., and Ghadames, 
Libya, to northern Nigeria, and 
from Fezzan, Libya, to Tomboue 
tou, Mali. They consist of politi 
cal groups or confederations it- 
cluding: in the north the Ahaggar 
and Ajjer (Azjer); in the south 
the Air (Asben), Ifoghas (Ifora), 
Kel Geres (Itesan), Iullemmeden 
(Aulliminden), and the Kel 
Tadmekket (Tadele). Thenorth- 
ern groups live in true desert 
country, breeding camels, goals, 
and sheep (see BEDOUIN). ‘The 
southerners live mainly in stepp? 
and savanna and breed zebu cat 
tle. Each group mentioned his 
had a supreme chief (amenokal); 
he is the sultan of Agadez for the 
Air and the Kel Geres; in othe! 
groups the amenokal is elected 
from a Tuareg noble chass 
(imajaren). Succession (as that 
of clan chiefs), though ™ 
strictly hereditary, normally r 
matrilineal among the northerners, and patrilineal in most soul 
ern groups. Most other Tuareg comprise a vassal class (imra 
for these nobles. All Tuareg (including vassals) own Neg 
slaves or serfs (iklen, bella), most of whom live in their si 
ters’ camps as herdsmen. There are also outcaste Negro i 
tisans (e.g, blacksmiths) who are despised and  feare ” 
the Tuareg because of alleged mystic, evil powers. ‘a 
(tegelmoust) is worn by males after ages 15-20 to show ® Fi 
status. It is a long blue cloth winding that covers the mouth i 
nose, a slit being left for the eyes. The typical dwelling 1 ate 
of red-dyed skin, but a barrel-vaulted tent covered with pe 
also used in the south. Tuareg weapons include two-edged o 
sheathed daggers (each worn on the left forearm), iron lancer i 
leather shields. Raiding was important in pre-European ti ion 
as was caravan trading, which has declined with the introdut 
of modern transportation. Tuareg have conserved & pect 
script (tifinag) related to that used by ancient Libyans. 

See aiso references under “Tuareg” in the Index. 
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TUAREG NOBLE FROM THE AHAGGAR 
MOUNTAIN REGION OF ALGERIA 


ford 
Bisriocraruy.—J. Nicolaisen, Ecology and Culture one Peo 


Tuareg (1963) ; F, Nicolas, Tamesna. Les Jullemmeden de 
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R. F. Murphy, “Social Distance and the Veil . . . ,” American Anthro- 
pologist, vol. 66 (Dec. 1964). (J: Nu) 

TUATARA (Tvarera), the last surviving species (Sphenodon 
punctatus) of the reptilian order Rhynchocephalia (“beak-heads”). 
This lizardlike reptile of New 
Zealand has two pairs of well-de- 
veloped limbs, a strong tail, and 
a scaly crest down the centre of 
its neck and back. The scales, 
which cover the entire animal, 
vary in size. Adults are between 
24 and 30 in. long. The tuatara 
is easily distinguished from the 
izards by the presence of a third 
eyelid, the nictitating membrane, 
which moves horizontally across 
the eye. Also the tuatara has a 
bony arch low on the skull behind the eye, which is not found in 
izards, It was the presence of this bone that first suggested that 
the tuatara was a survivor of the otherwise extinct order Rhyncho- 
cephalia and not a lizard. The pineal eye, a median uncovered 
spot on the head, is prominent in young tuataras for about six 
months after birth. Its function is not known: there is no evidence 
that it acts as an endocrine gland, and experiments to test it as a 
light or heat receptor give inconclusive results. 

Originally living on the two main islands of New Zealand, the 
tuatara exists only on certain of the smaller islets, where it is 
protected from introduced, domesticated animals that probably 
exterminated it from the main islands. The tuatara burrows in 
the top soil and emerges to bask in the sun for short intervals dur- 
ing the day. It is active at night and feeds mostly on insects. 

The eggs are laid in spring in shallow excavations, usually at 
some distance from the home burrow. Development of the em- 
bryo is slow, and hatching does not take place until the following 
spring, See REPTILE. 

See also W. H, Dawbin, “The Tuatara in Its Natural Habitat,” En- 
deavour, vol. xxi, no. 81, pp. 16-24 (Jan. 1962). (R. F. 1.) 

TUBA, a musical term, originally the name of a Roman trum- 
pet, straight-built and from three to four feet long. Tuba was 
the medieval Latin word for “trumpet” and is also the name of an 
Organ reed stop. In its third meaning it is the deep-pitched brass 
instrument with valves and of wide conical bore. Fourteen years 
after the invention of valve mechanism (see WIND INSTRUMENTS) 
in Berlin about 1815, bass valved instruments for bands are men- 
tioned, but little is now known about them. In 1835, again in Ber- 
lin, Wilhelm Wieprecht and J. G. Moritz patented the bass-tuba 
in F, with five valves. Subsequent designs were considerably in- 
fluenced by the French saxhorn contrebasse. 

Modern military and brass band tubas, known as “basses,” are 
of two sizes, used together., They 
are the Eb'bass (or bombardon) 
and BBb bass, a fourth lower. 
With three valves their lowest 
‘ils are respectively A below 
eine stave and the E below 
ye id Eb bass generally has 
Mih valve which lowers the 

y a fourth, giving the low 

i below which the compass can 

© continued downward in fun- 
seen Eb, D, etc. These 
arith held aslant the body 
Inth Wee Pointing to the right. 
cate «S. the bell may be turned 
likewise i ternative designs, 
circling ih 73 and BBb but en- 
lat basses” v, ety, incltide “circu- 
ell restin r “helicons,” with the 
and the ees one shoulder, 
witha very qa sousaphone, $ 
the player Wide bell raised above sv counresy oF Boosey AND HAWKES LTD. 

yer’s head, MILITARY BAND BASS 
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Orchestral tubas vary in different countries. Large instruments 
in BBb, or a note higher in C, are used in the U.S. and some Euro- 
pean countries. The original pitch of F (a tone above the Eb 
bass) is preferred in Great Britain and (with rotary valves) in 
Germany. All have the fourth valve and often a fifth valve tuned 
to a wide semitone for facilitating good intonation in certain fin- 
gerings. Some English tubas incorporated D. J. Blaikley’s “com- 
pensating” valves (see WIND INSTRUMENTS). French orchestras 
use a small C tuba pitched a fifth above the F tuba. This is a 
six-valved development of the earlier saxhorn basse. Tuba parts 
are written at actual pitch (except in brass bands where transposed 
notation in treble clef allows the parts to be read with cornet 
fingering). The tenor tuba is normally the military band eu- 
phonium (q.v.). 

“Wagner tubas” were designed for Wagner for special effects in 
The Ring. They are small-bored tubas to be played by French 
horn players with horn mouthpieces. Four are demanded: two 
tenor tubas in Bb (the same pitch as the euphonium) and two 
bass tubas in F, a fourth lower. They are four-valved, and were 
also used by Anton Bruckner and Richard Strauss. 

(A. C. Ba.) 

TUBE RAILWAY: see Susway (UNDERGROUND RAILWAY). 

TUBERCULIN, a protein substance elaborated by the tuber- 
cle bacillus, Mycobacterium tuberculosis, is used in tuberculosis 
tests and in treating certain forms of the disease. 

In 1890 Robert Koch found a specific substance produced in 
artificial culture media during the growth of the bacilli which 
caused an inflammatory reaction when injected into animals or 
human beings previously infected with M. tuberculosis; but the 
reaction did not occur in uninfected persons. Koch called the 
substance old tuberculin (OT). It was made by sterilizing the 
culture, filtering off the bacilli, and concentrating the whole germ- 
free culture liquid to one-tenth the original volume. This tuber- 
culin and many succeeding modifications were impure but could 
be used for the diagnosis of tuberculosis. An improved tuberculin, 
isolated in 1934 by F. B. Seibert and co-workers, is called purified 
protein derivative (PPD). It has been used extensively in tu- 
berculosis testing in all parts of the world, One large lot, prepared 
in 1940 and designated PPD-S, was adopted by the U.S. govern- 
ment and the World Health Organization as the standard for com- 
parison of human-type tuberculins. All PPD preparations, in 
general, consist of tuberculoprotein, the specifically active fraction 
isolated by chemical means from germ-free filtrates of heated 
human tubercle bacillus cultures grown on synthetic nonprotein 
media. The protein fraction contains several proteins elaborated 
by the bacillus; they differ in their relative skin-reacting power, 

Tuberculin Test.—The most quantitative method of adminis- 
tering tuberculin is known as the Mantoux test, after Charles 
Mantoux, who devised the method. A small amount of tuberculin 
(0.1 ml.) is injected within the skin proper, usually on the front 
(flexor) surface of the forearm. When the test is positive, a 
swelling, usually accompanied by redness, occurs within 48 hours 
at the site of injection. Other, less accurate, methods of testing 
are by scratch, patch, ophthalmic, and subcutaneous techniques. 
PPD is so potent that only 0.00002 mg. is required to give a posi- 
tive Mantoux skin reaction in 94% to 96% of all persons with 
active tuberculous infection. A dose of 0.0001 mg. will detect 
practically any case of clinically significant tuberculosis. A larger 
dose (0.005 mg.) is frequently given if the patient shows no re- 
action in 48 hours to either of the smaller doses, but the signifi- 
cance of positive reaction to this dose needs careful interpreta- 
tion. Still larger doses are not used because there are indications 
that they give nonspecific reactions. A patient giving a negative 
reaction to the 0.005-mg. dose is considered to be uninfected. 
However, a rare person may fail to react in spite of known in- 
fection. 

The extent of tuberculous infection in any locality can be de- 
termined approximately by finding the percentage of reactors to 
low doses of tuberculin. These percentages correspond to the in- 
tensity of exposure, which usually reflects the prevailing economic 
and sanitary conditions. A positive reaction, however, merely 
indicates infection with the tubercle bacillus and not necessarily 
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active disease. The test is a help to the physician in determining 
the source and time of an infection, and in distinguishing between 
tuberculosis and other pulmonary conditions, such as histoplas- 
mosis and other fungus diseases, in which the pulmonary lesions 
resemble those of tuberculosis on X rays. 

Tuberculin Therapy.—Tuberculin was used therapeutically 
by Koch. It is seldom used today except in the treatment of 
tuberculosis of the eye and some other forms of non-pulmonary 
tuberculosis. Patients are desensitized by a series of injections 
of increasing dosage, beginning with a 1:100,000 dilution of old 
tuberculin. 

BrsrrocrapHy.—A. Calmette, L’Infection bacillaire et la tuberculose 
(1936) ; F. B. Seibert, “History of the Development of Purified Protein 
Derivative Tuberculin,” Am. Rev. Tuberc., 44:1 (1941); E. R. Long, 
Chemistry and Chemotherapy of Tuberculosis, 3rd ed. (1958). 

(F. B. St.; X.) 

TUBERCULOSIS is an infectious disease of man and ani- 
mals caused by the tubercle bacillus, Mycobacterium tuberculosis, 
of the acid-fast group of bacteria, Mycobacteria. There are sev- 
eral types, including the human, bovine, and avian. The principal 
form of the disease in man is pulmonary tuberculosis, also known 
as phthisis or consumption. In addition to a few other well-known 
diseases caused by Mycobacteria (e.g., leprosy), there are occa- 
sional cases of disease that more or less resemble tuberculosis in 
which atypical and as yet unclassified Mycobacteria are impli- 
cated. 

Prevalence and Mortality.—Tuberculosis is worldwide in 
its distribution and the chief cause of mortality in many parts of 
the earth. The death rate is especially high in densely populated 
countries with poor hygiene; it declined steadily in the 20th cen- 
tury in all industrialized nations, except for periods of war and 
national catastrophe. The rate (for all forms of tuberculosis) 
dropped in the U.S. from 194 per 100,000 population in 1900 to 
approximately 6 in the early 1960s and in England and Wales from 
190 to 7 in the same period. Tuberculosis was the chief cause of 
death in the U.S. until 1909 but had dropped to 16th by 1960. 
During the 1960s, about 10,000 deaths from tuberculosis occurred 
yearly in the United States. 

It is calculated that in general the prevalence is approximately 
20 times the mortality, but both prevalence and mortality vary 
considerably in different circumstances, Usually tuberculosis 
rates are higher in urban than in rural communities because of 
crowding, greater opportunity for infection, and the frequent hy- 
gienically less favourable position of large parts of some cities. 
However, with economic improvement, better sanitation, more 
widespread education and particularly with the establishment of 
public health practice, including specific measures for tuberculosis 
control, many cities have lower tuberculosis rates than adjacent 
rural areas. In the U.S. one of the chief factors influencing the 
mortality rate is the relative proportion of nonwhite inhabitants. 
The overall mortality rate from tuberculosis is more than twice 
as high in nonwhites as in whites. In New York City, with an 
estimated population of 7,782,000, the tuberculosis mortality rate 
was 10.4 per 100,000 in 1960, but in the Harlem district of the 
city, with a predominantly Negro population, the rate was 41.7, 
while in adjoining Westchester county, a district with relatively 
few nonwhite inhabitants, the rate was only 3.2. (Hereditary 
factors may affect these rates; see below, Resistance and Im- 
munity.) 

Economic conditions have a notable effect on the rate. The 
well-to-do and professional classes have a low rate, while unskilled 
labourers commonly exhibit a relatively high rate. A study by 
J. S. Whitney based on death rates in the U.S. in 1930 revealed 
a rate for unskilled labourers seven times as high as that among 
professional men. The differential was markedly reduced in 
later years with improvement in therapy and with broad extension 
of treatment facilities on a public health basis at all economic 
levels. 

Sex and age also are important in the death rate from tuber- 
culosis. For centuries tuberculosis was traditionally a disease 
of the young, particularly of young women. In 1900 the peak 
of mortality in females was in the 25-to-29 age group and in 

males in the 30-to-34 group. Subsequently a steady flattening 
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of these peaks took place, with less reduction in the tuberg 
losis mortality in later years, until a time came when the fn 
rates were much higher late in life than at any earlier age pe 
riod. By 1960 the rate in young people was very low and the 
peak of mortality in each sex was in the period after 60 yeary 
of age. The rate dropped more slowly for nonwhites than for 
whites. White females, once apparently the most susceptible ty 
the disease, by 1960 had the lowest death rate of any age or sey 
group. The most important reasons for the decline were lessened 
opportunity for infection in youth, a generally improved standarį 
of living, and effective therapy. Concomitantly, there was alsyq 
great reduction from the once high rate of deaths from tuberculoss 
in infancy. 

Etiology.—The view that tuberculosis might be a contagioy 
disease is centuries old, but only in 1865, when Jean Antoine 
Villemin in Paris showed that it could be transmitted from tuber. 
culous to healthy animals by inoculation, was it proved to be due 
to an infecting agent. The actual cause, the tubercle bacillus, 
was discovered by Robert Koch (q.v.) in Germany in 1882, 

The bacillus is the best-known member of the family of acid 
fast bacteria, distinguished by their capacity to resist destaining 
by such reagents as acids, alkalies and alcohol when once stained 
with aniline dyes like fuchsine. Compared with other bacteria 
it grows slowly in artificial culture media. Once isolated it may be 
grown readily in large quantities on simple media of well-defined 
chemical structure. It is relatively resistant to the usual disit: 
fecting agents and withstands drying for long periods. It is killed 
quickly by sunlight and ultraviolet light from artificial sources, 

The bacillus is a rod 0.5u to 4u (microns; 14 = 0.001 mm, o 
about s5-tyo in.) in length. It reproduces apparently both by 
direct fission and by a complex division into minute particles 
from which new bacilli arise. Colony growth on solid culture 
media is of two types, “rough” and “smooth,” which exhibit di 
ferences in virulence. Virulent bacilli tend to grow in serpentin 
cords and can be distinguished from nonvirulent bacilli in some 
cases by a cytochemical reaction with neutral red and other dye 

Because the bacillus can grow on media of known composition 
studies can be made of its chemical composition. In the bodies of 
bacilli grown on such media, lipids, carbohydrates and protei 
occur in approximately equal proportion. The lipids of the 
bacillus were shown by R. J. Anderson, E. Lederer, J. Asselineat 
and others to be distinctive for acid-fast bacteria, and one of them, 
a phosphatide containing phthioic acid, a fatty acid, was shom 
by Florence Sabin and followers to stimulate in animal tissue 
histologic changes characteristic of tuberculosis. Certain way 
constituents of the bacillus were shown by Anderson and a 
workers to play a role in the phenomenon of acid-fastness. i 
proteins are extremely important, for they include the suna 
tuberculin, which is a valuable diagnostic agent and which 15 1 
lieved to be responsible for many of the toxic manifestations 
tuberculosis in the body. The physicochemical studies of ne 
Seibert showed that proteins of different tuberculin potency o 
in the filtrate from cultures of tubercle bacilli and that an 
minute amounts of certain of the proteins will elicit a tuber® 
reaction. (See TUBERCULIN.) 

The carbohydrates are important in serological t 
disease, They are closely linked to the lipids of the 
have a characteristic chemical composition, as shown by M. 
berger, M. Stacey and others. teed to 

Mode of Transmission.—Tuberculosis is transmit 
healthy persons by way of the respiratory and alimentary tubet: 
and rarely by direct inoculation through the skin. Mos un 
culosis is acquired by inhalation of bacilli from the sputa 
persons with ulcerative pulmonary tuberculosis. Investiga" i 
shown that minute droplets may be discharged by cough af eds Ú 
and droplets of such size, sometimes containing hundar 
tubercle bacilli, may float in the air for hours. e ali 

The principal source of primary infection by way of ned Ë 
mentary tract is contaminated milk, The bacillus consy padli 
the bovine type. In milk from cattle with infected udder etl 
may be numerous, and the practice of pooling milk ira upp 
dairies may distribute tubercle bacilli widely in a city’s mi 
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if pasteurization is not practised. In the U.S. a federal program 
of testing dairy cattle has greatly reduced the incidence of bovine 
tuberculosis (see below, Tuberculosis in Animals and Birds). 

Secondary self-infection of the alimentary tract, e.g., from swal- 
lowing sputum discharged from tuberculous ulcerations in the 
Jungs or bronchi, is frequent in advanced pulmonary tuberculosis. 

Pathology.—The anatomic unit of tuberculosis is a highly 
characteristic pathological formation known as the tubercle. 
When tubercle bacilli lodge in tissues the first reaction is an out- 
pouring of polymorphonuclear leukocytes, which surround and 
engulf the bacilli. This phase of reaction is over within a few 
hours and is succeeded by a stage of infiltration of large mononu- 
clear phagocytic cells, which enlarge, with production of abundant 
cytoplasm, and engulf the polymorphonuclear leukocytes and 
their content of tubercle bacilli. The enlarged mononuclear cells, 
because of an early fancied resemblance to epithelial cells, have 
long been known as “epithelioid” cells. The latter tend to as- 
sume a radial arrangement around the site of infection, and among 
them appear large cells, designated by the name of an early de- 
scriber as “Langhans’ giant cells.” These differ from the usual 
giant cells of foreign-body reaction in tissue by having a distinc- 
tive arrangement of their nuclei. The giant cells arise from 
epithelioid cells as a result of fusion or incomplete division of 
the latter. 

In the normal course of development of the mass of epithelioid 
cells a specific type of necrosis of the central portion occurs, 
which is designated as “caseation” necrosis because of its cheese- 
like appearance when seen in large tuberculous masses. In time 
fibroblasts appear at the periphery of such an epithelioid mass. 
The complete structure, with a caseous centre, a zone of radially 
arranged epithelioid cells and a periphery of young mononuclear 
cells and fibroblasts, still microscopic in size, is known as an 
epithelioid tubercle. Most of the visible manifestations of tuber- 
culosis, from barely visible nodules to large tuberculous masses, 
are fundamentally conglomerations of such tubercles, in which 
caseation necrosis progresses. 

Under certain circumstances large caseous masses tend to soften, 
and if such softened areas discharge their content into a segment 
of the bronchial tree a cavity results. In typical pulmonary tuber- 
culosis, varying in degree according to individual circumstances, 
exudation occurs into the pulmonary alveoli and frequently into 
the pleural space, 

In time reparative processes occur, with evolution of a chronic 
lesion characterized by localized destruction and scarring, with 
Surrounding exudation, 

The principal site of tuberculosis is the lung. Ordinarily pul- 
monary tuberculosis is a chronic disease, although many of the 
Manifestations that enter into its complex character are acute, 
ad rapidly progressive pneumonic forms, almost entirely exuda- 
tive in character, occur. The typical lung of chronic advanced 
tuberculosis is characterized by cavity formation and scarring in 
the upper part, tuberculous consolidation with smaller cavities in 
i è zone immediately below, and scattered shotlike tubercles in 
ioe regions. Ulceration, the result of the softening partes 
leading to ate is the immediate cause of fea pi rera : 
material Progressive tuberculosis. When tl s occurs, te ; 
ke containing tubercle bacilli is poured into the bronchial 
ie = aspirated into adjacent bronchi, with the production of 

É the, ‘hoes called “bronchogenic” from its mode of origin. 
fepeate Tr progresses, new cavities develop and the process is 
aNd scart t the same time reparative processes are under way, 

ini ong may be extensive, © ‘ 
sane. Features of Pulmonary Tubercwulosis.—Approxi- 
Motas 92 7-94% of all clinically recognized tuberculosis is pul- 
ues disease is commonly insidious in onset oo 
identifyin it may reach a moderately advanced stage before 
much ee symptoms are manifest. à yas 
in an er when the disease is discovered in an early rather 

advanced stage, 
Re ee Classifications of pulmonary tuberculosis were in use 
culosis ate 1960s. That recommended by the National Tuber- 

S association in the U.S. in 1961 is widely employed. It 
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represents a combination of clinical and bacteriological considera- 
tions, as well as anatomical extent, and includes definitions of 
activity, quiescence and inactivity of lesions. Formerly a sharp 
distinction was made between primary (first) infection and re- 
infection forms of tuberculosis. The latter, representing one 
or more infections in later life superimposed on a healed or latent 
primary infection, was the type most frequently encountered in 
adults, Primary tuberculosis was formerly most frequent in chil- 
dren. In contrast to pulmonary tuberculosis in adults, first-infec- 
tion tuberculosis in children occurs in any part of the lung, and 
the draining lymph nodes soon become involved. The course in 
children is usually benign, and healing occurs in both the primary 
lung focus and regional lymph nodes, with scarring and calcifica- 
tion, leaving nodules that are often readily visualized in chest X-ray 
films and are easily found on postmortem examination. Severe 
forms of primary tuberculosis sometimes occur in children with 
rapid pneumonic progression or with invasion of the bloodstream 
and ensuant miliary tuberculosis or meningitis. 

With improved measures for tuberculosis control primary infec- 
tion is less frequent in children. First infection with tubercle 
bacilli often takes place in later life, and in ordinary practice it 
may be difficult or impossible to determine whether the lesions of 
a particular case of pulmonary tuberculosis in an adult represent 
primary infection or reinfection. Hence classifications tended to 
abandon the distinction. 

In pulmonary tuberculosis in adults the bacilli concerned may 
come from fresh infection from an outside source (exogenous in- 
fection) or from an already existing primary focus in the body 
(endogenous infection). The disease in adults, in generally ac- 
cepted classifications, is subdivided on the basis of its anatomical 
extent and the presence or absence of gross cavity formation into 
(1) minimal; (2) moderately advanced; and (3) far advanced 
stages. Its onset is often difficult to detect. Fatigue, weight loss 
and cough are the usual symptoms. With advance of the disease 
these symptoms become more severe and others may occur, the 
most striking of which is bleeding in the lungs, marked by the 
expectoration of blood or blood-stained sputum (hemoptysis). 
Pleurisy with effusion of fluid into the pleural space is common. 

Diagnosis is made by a combination of methods, Discovery of 
the tubercle bacillus in the sputum ordinarily establishes the 
diagnosis. In early stages this discovery may not be possible, for 
tubercle bacilli do not appear in the sputum until ulceration of 
the lesion has occurred. Prior to the development of X-ray 
techniques chief reliance was placed on physical examination, with 
emphasis on differences in density of the lung, evident on percus- 
sion, and the detection of characteristic sounds on auscultation 
with the stethoscope. X-ray evidence of infiltration of the lung is 
highly important in establishing the diagnosis. Early tuberculosis 
of minimal extent is usually found in the upper part of one lung, 
either above or below the clavicle. 

Sputum is examined by a special staining technique used to 
detect acid-fast bacteria, either by direct smear of a selected 
portion of the expectorated material or by concentration methods 
in which a large amount of sputum is reduced to.a small volume by 
chemical treatment and centrifugalization. In cases where the 
presence of tubercle bacilli is suspected but the amount of sputum 
is too small for examination, the contents of the stomach, con- 
taining small accumulations of swallowed sputum, may be aspi- 
rated and examined. When the number of bacilli is too small for 
detection by staining methods, they may be found by culture 
methods or inoculation of guinea pigs. 

Treatment.—Tuberculosis is treated by rest, improved nutri- 
tion and hygiene, drugs, +e., chemotherapy, and surgery. Until 
1945 the chief specific treatment of the pulmonary disease was 
collapse therapy, in which an affected lung was collapsed and put 
at rest by artificial pneumothorax, effected by introducing air be- 
tween the lung and chest wall, or by thoracoplasty, in which a 
permanent collapse was induced by surgical removal of ribs. In 
1943-44 S. A. Waksman and his associates discovered the potent 
antimicrobial agent streptomycin in the growth medium of the 
soil microorganism Streptomyces griseus, and in 1944-45 W. H. 
Feldman and H. C. Hinshaw demonstrated its specific effect in 
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inhibiting tuberculosis. Wide clinical use promptly followed. 
Two defects were soon discovered; namely, some toxicity for the 
nervous system and a frequent development of tolerance to the 
drug by the offending bacillus. Lower dosage and administration 
in combination with another drug, aminosalicylic acid (para- 
aminosalicylic acid, or PAS), introduced in the treatment of tuber- 
culosis by J. Lehmann of Sweden in 1946, largely obviated the 
difficulty. In 1952 a great advance was made with the introduction 
of another drug, isoniazid (isonicotinic acid hydrazide, or INH), 
which came about with simultaneous discovery of its efficacy in 
the United States and Germany; a large number of investigators 
took part in demonstrating its therapeutic value, including W. 
McDermott, C. Muschenheim, E. H. Robitzek, I. J. Selikoff and 
G. Domagk. Isoniazid is usually administered with another drug, 
commonly PAS, to avoid development of isoniazid-resistant bacilli, 
but it is not ineffective in treatment even after bacterial resistance 
has developed. It is the most important drug in the therapy of 
tuberculosis, whether this is carried out in a hospital or in the 
home, Treatment with the drug is usually continued for many 
months, 

Trials in many countries rapidly proved the value of these drugs. 
Results rarely seen with the older methods of treatment became 
the rule. At the same time, and partly because of the protection 
afforded by the drugs, excisional surgery, with actual removal of 
affected parts of lungs, became a standard procedure, so that 
by 1960 most known cases of active tuberculosis in medically 
progressive countries were treated with these drugs and often by 
excisional surgery as well. In earlier years excisional surgery 
was used principally for the removal of large segments of ulcerated 
lung; later it was employed chiefly as a sequel to intensive chemo- 
therapy to ensure against relapse from incompletely healed resid- 
uals after drug therapy. A significant part in the current great 
decrease in the mortality of tuberculosis is attributed to this 
therapy. 

Nonpulmonary Tuberculosis——Somewhat less than one- 
tenth of clinically recognizable tuberculosis is nonpulmonary. The 
organs chiefly affected are the lymph nodes, bones and joints, serous 
surfaces, genital organs, kidneys, adrenal glands and skin. Lesions 
in these organs are usually caseous and there is a tendency for 
tuberculous abscesses and sinuses to develop. Tuberculosis of the 
intestines is common but is usually a complication of pulmonary 
tuberculosis. Generalized tuberculosis of the lymph nodes 
(scrofula) was at one time one of the most frequent manifesta- 
tions of tuberculosis, but with improved hygiene it has become 
rare, Tuberculosis of the bones and joints is a grave disease re- 
quiring immobilization for arrest; usually it leaves permanent 
damage to function when healing occurs. Tuberculosis may de- 
stroy the adrenal glands, in which case Addison’s disease (q.v.) 
results. In countries where bovine tuberculosis is not well con- 
trolled, nonpulmonary tuberculosis caused by infection with 
bovine-type tubercle bacilli is frequent. In the treatment of non- 
pulmonary tuberculosis, in addition to chemotherapy, rest of the 
affected part is secured insofar as possible. When practical, as 
in the case of tuberculosis of a single kidney, surgical measures 
are employed. 

Generalization of tuberculous infection, with dissemination 
through the bloodstream, occurs occasionally as a complication of 
nonpulmonary tuberculosis. Miliary tuberculosis, as the general- 
ized infection is called, is a grave form in which small nodules, 
likened by early investigators to seeds of millet (Latin milium; 
hence “miliary”), are scattered throughout the body. They rep- 
resent individual implantations of tubercle bacilli that were dis- 
charged into the bloodstream when a tuberculous focus invaded a 
vein wall; they are conspicuous in the lungs, in which they give 
rise to a characteristic X-ray picture. Tuberculous meningitis 
(inflammation of the coverings of the brain and spinal cord), 
the most severe of all forms of tuberculosis, is a frequent com- 
plication of miliary tuberculosis; at times it occurs without grossly 
evident miliary tuberculosis. 

Resistance and Immunity—Resistance and immunity in 
tuberculosis may be natural or acquired. Certain animals, like 
the monkey and guinea pig, are highly susceptible to the disease; 


others, like the cat, dog and horse, are relatively resistant. Som, 
animals are susceptible to invasion by one type of tubercle bacillus 
and not by others. The rabbit succumbs to infection by boving 
and avian strains of bacilli but is resistant to the human type, 
Man is virtually immune to the avian type but suffers from pro. 
gressive disease caused by human- and bovine-type bacilli, 

Heredity and constitution play an important part in determining 
the outcome of tuberculous infection. Before the discovery 
of the tubercle bacillus heredity was believed the chief determinant 
in man. That heredity is a vital factor in resistance has been 
proved experimentally by several investigators. In a series of in. 
vestigations from 1932 to 1960 M. B. Lurie showed that inbred 
strains of rabbits of different genetic constitution varied consider. 
ably in their resistance to tuberculosis and in the character as. 
sumed by the disease. Constitutional resistance is in part 
function of the body’s internal secretions. Cortisone depresses 
resistance and thyroid hormones appear to enhance it. 

Racial variation in resistance to tuberculosis has also long 
been recognized. Negroes are more severely affected by the dis- 
ease than whites, and different white stocks appear to vary in re 
sistance. The significance of the higher death rate for Negroes 
in the U.S. is complicated by the generally unequal environmental 
conditions of the two races. Pathological studies disclose dif- 
ferences in the character of the disease in the two races, however; 
more extensive caseation necrosis and more frequent nonpulmonary 
tuberculosis are evident in the Negro. 

Studies of populations in periods of deprivation show a correla- 
tion between nutritional deficiencies, particularly in proteins and 
vitamins, and increase in tuberculosis. Certain diseases, notably 
silicosis, depress resistance to tuberculosis. 

Enhancement of resistance by infection itself is easily demon- 
strated experimentally. Animals inoculated with tubercle bacilli 
of low virulence reveal much greater resistance to subsequent in 
fection with virulent tubercle bacilli than do animals that are 
not inoculated. Advantage is taken of this fact in vaccination 
against tuberculosis. When animals, including man, are infected 
with tubercle bacilli, they develop a remarkable hypersensitivity 
to tuberculin, a protein substance derived from tubercle bacilli. 
The virtually invariable development of hypersensitivity to tuber- 
culin following infection of man and cattle with tubercle bacilli, 
regardless of the severity of infection, makes tuberculin valuable 
in detecting tuberculous infection and determining its prevalence 
in human groups and herds of cattle. 

Prevention and Control.—Specific measures for the contral 
of tuberculosis were inaugurated by Sir Robert W. Philip in Edit 
burgh, Scot., in 1887 by establishment of a tuberculosis dispensary 
in which patients convalescing from tuberculosis could be watche 
carefully and persons from households with a tuberculosis patient 
could be observed to detect evidence of developing disease. 


the same time, through regular home visiting by dispensary pe 


sonnel, efforts were made to improve the standard of living ” 
the families under supervision, while the dispensary itself acte 
as a centre for the dissemination of knowledge concernini 
culosis. y. 

In 1889 in New York, H. M. Biggs, with his colleagues T. in 
Prudden and H. P. Loomis, developed a similar plan based on rf 
contagiousness of tuberculosis and the need for protecting i 
public. Reporting of the disease to the department of health w 
made compulsory by the New York city department of health, E 
public health measures for the prevention of tuberculosis beca 
recognized as a governmental obligation. In the developmen! i 
a sense of public responsibility in the control of tuberculosi 
voluntary agencies played a great part. They included in the i 
the National Tuberculosis association, founded in 1904, 1 bet 
Britain the National Association for the Prevention of Tu a 
culosis, in Canada the Canadian Tuberculosis association, 1088 
similar associations in other countries. The National Tuberc i 
association is financed by the sale of Christmas seals, & devic 
inated in Denmark in 1904 by Einar Holbøll. In the late niy 
the association, made up of about 2,000 co-ordinated state, coy 
and city units, was raising more than $25,000,000 annua 
this means. i 
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Local official tuberculosis control at the state level was prac- 
tised in the U.S. long before a federal division for tuberculosis 
was organized. Many states developed strong programs with 
clinics, case-finding programs and state hospitals. In 1944 a tuber- 
culosis control division was established in the bureau of state 
services of the U.S. public health service to aid state health de- 
partments in developing adequate programs and to bring about 
other “measures for the prevention, treatment and control of 
tuberculosis.” The direct operation of tuberculosis control pro- 
grams remained a state, county and municipal responsibility. 

In Great Britain the prevention and treatment of tuberculosis 
was the statutory responsibility of local health authorities until 
1948, The National Health Service Act (1946) divided the re- 
sponsibility between the Ministry of Health and local health au- 
thorities. All tuberculosis hospitals, sanatoriums and clinics, with 
few exceptions, were transferred to 19 regional hospital boards, 
which are appointed directly by the minister. These boards be- 
came responsible for specialist services in treatment and for pro- 
grams of case-finding by mass X-ray surveys. Hospital accom- 
modation is actually administered, under the regional boards, by 
local hospital management committees. Environmental and pre- 
yentive medicine remains the responsibility of the elected local 
health authorities, about 200 in all. These local authorities under- 
take social care and aftercare of tuberculous patients, and also 
BCG vaccination (see below). Children, if tuberculin-negative, 
are routinely vaccinated at school. Vaccination is offered to con- 
tacts of tuberculous patients, medical and dental students, nurses 
and other hospital staff. 

Sanatoriums played a highly effective role in the notable decline 
of tuberculosis, not only in providing medical care but also in 
isolating tuberculous patients who would otherwise be sources of 
infection, In the early years of the 20th century most of the 
sanatoriums in the U.S. were private; by the late 1960s the great 
Majority of such institutions were under state, county or municipal 
control and were of hospital rather than sanatorium character. 

With improved understanding of the means for combating tuber- 
culosis, progressive health departments, ably assisted by volun- 
tary agencies, incorporated extensive case-finding programs in 
their general procedure for tuberculosis control. Early efforts 
concentrated on the examination of all persons in the same house- 
hold or in close association with a person known to have tuber- 
culosis, In more recent programs large groups or whole com- 
munities are X-rayed by one of several inexpensive and rapid 
methods, During World War II mass X-ray examination was used 
to detect cases of tuberculosis in prospective recruits and draftees. 
After the war millions of examinations were made annually in co- 
pe enterprises by official and voluntary public health agen- 

es, 

In determining the prevalence of tuberculosis in a population, 
tuberculin is an important agent. A person infected with tuber- 
culosis develops a specific inflammatory reaction when tuberculin 
18 injected into the skin or placed in prolonged contact with the 
: nin an ointment. Only a fraction of those infected develop 
he disease, but possible future cases are thus recognized; when 
arge groups are examined the results furnish a measure of the 
extent of infection in a community. In guarding the health of 
previously uninfected persons exposed to the disease, such as mem- 
Bi, of the household of a tuberculous patient or nurses caring 
at Patients, the tuberculin test furnishes the earliest evidence of 

ection, 
vee essential part of an adequate program of tuberculosis con- 
ays the prevention of human infection by bovine-type bacilli 
doft In countries with continuing measures for the eradica- 
an fuberculosis in cattle and universal pasteurization of milk, 
without uberculosis of bovine origin became rare, but in countries 
Worcs Such measures, bovine-type bacillus infection of children 
as stil] frequent. 

a ad inoculation against tuberculosis, in which live but 
in Frane | tubercle bacilli are used as a vaccine, was introduced 
strain ha ìn 1921 by Albert Calmette and Camille Guérin. The 
Ole; ued BCG (Bacillus Calmette-Guérin), of bovine 

» Became attenuated while growing on culture media contain- 


301 


ing bile. After its introduction by Calmette, large numbers of chil- 
dren were vaccinated in France, elsewhere in Europe and in South 
America; after 1930 the vaccine was used on an extensive scale. 
The procedure met with little favour in the U.S. until after 1940, 
when studies by J. D. Aronson, S. R. Rosenthal and K. Birkhaug 
were accepted as indicating definite value. A well-controlled in- 
vestigation by a tuberculosis vaccines clinical trials committee 
of the Medical Research Council in Great Britain, reported in 
1956, indicated substantial protective action against tuberculosis. 
The vaccine has been used extensively in Great Britain. The 
World Health organization (WHO) carried out an extensive pro- 
gram, emphasizing adequate organization, records and procedures 
for administration of the vaccine. 

The drug isoniazid, which is used effectively in the treatment 
of clinically active tuberculosis, is also used prophylactically to 
prevent development of the disease. Administered over long pe- 
riods of time, it serves to prevent the progression of latent or 
minor lesions. 

Rehabilitation of Tuberculous Patients.—When patients 
return to normal life after arrest of their disease, relapse may oc- 
cur. A sheltered post-treatment environment, where work can be 
carried out under medical supervision and gradually increased un- 
til normal activity can be resumed safely, is important for many 
patients. 

Likewise, for those who cannot arrest their disease but who 
retain the capacity for some degree of productive work, it is de- 
sirable to have an environment as nearly satisfactory as possible, 
with the medical supervision, treatment and facilities necessary 
to guard against undue strain. The need in each respect was met 
by an increasing number of organizations for vocational training, 
part-time employment and custodial care with graded activity. 

The Altro workshops in New York city, manufacturing wash- 
able garments and providing other training opportunities, and the 
Associated Craftsmen in Bergen county, N.J., working on sub- 
contracts from industry, became examples of sheltered workshops 
in which convalescent tuberculous patients could work within the 
limits of their strength and gradually increase their capacity for 
employment. 

The Papworth Village settlement near Cambridge, Eng., 
achieved worldwide fame for its provision of suitable living and 
working conditions for patients with chronic disease. The Dis- 
abled Persons Employment act (1944), the National Health act 
(1946) and coincident introduction of effective drugs for tuber- 
culosis enabled concentration on the return of patients to normal 
industry through rehabilitation in former work or vocational train- 


ing for more suitable occupation. __ fah 
Tuberculosis in Animals and Birds.—Tuberculosis is occa- 


sionally encountered in wild animals and birds in their native state; 
it is much more frequent when they are in captivity. Presumably 
the greater exposure and opportunity for infection in captivity 
account for the difference. One form, the vole bacillus, affects 
certain rodents. Tuberculosis is an important disease in domestic 
cattle, swine and fowl. Cattle are infected by the bovine type of 
bacillus and relatively infrequently by the avian, swine frequently 
by both and occasionally by the human type, and domestic fowl 
only by avian bacilli. 

In cattle the mesenteric and other lymph nodes and the liver, 
spleen, serous cavities and other organs are involved; tuberculosis 
of the udder is frequent and is serious because it leads to heavy 
contamination of milk with tubercle bacilli. By mid-20th century 
bovine tuberculosis was a vanishing disease in the U.S. Less than 
0.2% of the nation’s herds included reactors to tuberculin, in 
contrast to about 5% in 1918. The slaughter of infected cattle, 
detected by the tuberculin reaction, had become a universally ac- 
cepted procedure, and the avoidance of tuberculous infection from 
dairy products was made doubly sure by the general pasteuriza- 
tion of milk. In other parts of the world, however, bovine tubercu- 
losis was still a common disease responsible for widespread infec- 
tion of children. Adequate programs of control, including slaughter 
of infected cattle and pasteurization of milk, were expensive and 
still to be developed, but the principle was recognized and progress 
was being made. 
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The control of tuberculosis had not been so successful in swine 
as in cattle since swine are susceptible to avian-type infection 
as well as bovine. It is difficult to keep swine and poultry sepa- 
rated, and birds other than domestic poultry are likely to estab- 
lish sources of infection. 

Tuberculosis in domestic poultry is also difficult to control. In- 
testinal ulceration is the rule, and droppings may be heavily con- 
taminated. The most practical procedure is to market birds at an 
early age and thereby limit opportunities for infection. Avian 
tuberculosis is not a significant source of human disease. 


See also references under “Tuberculosis” in the Index. 

Bis.iocRaPHY.—National Tuberculosis Association, Diagnostic Stan- 
dards and Classification of Tuberculosis (1961) ; Arnold R. Rich, The 
Pathogenesis of Tuberculosis, 2nd ed. (1951); G. G. Kayne et al., 
Pulmonary Tuberculosis, 3rd ed, (1953) ; W. F. Russell and G. Middle- 
brook, Chemotherapy of Tuberculosis (1961) ; E. H. M. Lincoln and 
E. M. Sewell, Tuberculosis in Children (1963) ; F. J. W. Miller et al, 
Tuberculosis in Children (1963) ; Kathleen C. Clark et al., Mass Minia- 
ture Radiography of Civilians, Spec. Rep. Ser. Med. Res. Coun., no. 251 
(1945); John B. McDougall, Tuberculosis: a Global Study in Social 
Pathology (1949); René and J.P. Dubos, The White Plague (1952) ; 
James E, Perkins et al., You and Tuberculosis (1952) ; Georges Canetti, 
The Tubercle Bacillus in the Pulmonary Lesion of Man (1955) ; G. E. 
W. Wolstenholme and Margaret P. Cameron (eds.), Experimental 
Tuberculosis, Ciba Foundation Symposium (1955); H. C. Hinshaw 
and L. H. Garland, Diseases of the Chest (1956); E. R. Long, The 
Chemistry and Chemotherapy of Tuberculosis, 3rd ed. (1958); Fred- 
erick Heaf and N, L. Rusby, Recent Advances in Respiratory Tubercu- 
losis, 5th ed, (1959); R. S. Mitchell and J. C. Bell, Modern Chemo- 
therapy of Tuberculosis (1958); Walsh McDermott, “The Chemo- 
therapy of Tuberculosis,” Am. Rev. Resp. Dis., 86:323-35 (Sept. 1962). 

(E. R. Le.) 


TUBEROSE, a cultivated plant, Polianthes tuberosa, of the 
amaryllis family (Amaryllidaceae; g.v.), distantly allied to the 
American agaves, and not found wild. The tuberose rootstock 
sends up a stem three or more feet in height, with numerous lanceo- 
late leaves and terminal racemes of waxy white, funnel-shaped, 
very fragrant flowers. Each flower is about one and one-half 
inches long, with a long tube and three sepals and three petals. 

The ovoid fruit of three compartments is crowned by the per- 
sistent flower. The plant, propagated by offsets of the tubers, is 
largely grown in the United States and at the Cape of Good Hope 
for export to England, as it is found that imported tubers succeed 
better than those grown in the United Kingdom. The double- 
flowered form is the one principally grown. 

TUBINGEN, a town of West Germany in the Land (state) 
of Baden-Wiirttemberg, Federal Republic of Germany, is on the 
Neckar River at its junction with the Ammer and the Steinlach, 
22 mi. (35 km.) S of Stuttgart by road. Pop. (1961) 49,631. The 
most conspicuous building is the ducal castle of Hohentiibingen 
on a hill overlooking the town, built in the 16th century upon the 
foundations of a medieval castle, and now housing several insti- 
tutes of the university. The Gothic Stiftskirche of St. George 
(1470-83) contains fine stained glass in the choir, and tombs of 
the dukes of Wiirttemberg. The town hall dates from 1435 and 
has been much restored. Tiibingen’s chief claim to fame lies in 
its important university, founded in 1477 by Count Eberhard im 
Bart (“the bearded”) of Württemberg. The theologian Philipp 
Melanchthon was a lecturer there. After the introduction of the 
reformed faith by Duke Ulrich I in 1534 a Protestant seminary 
was established; among its famous students were Johannes Kepler, 
J. C. F. Hölderlin, and G. W. F. Hegel. Outside the town on the 
Stuttgart Road is the former Cistercian Gothic monastery of 
Bebenhausen, founded in 1188. Tiibingen has metal and ma- 
chinery, textile, woodworking, and paper industries. It is also a 
publishing centre. 

Tübingen was known as Castra Alamannorum in 1078. In 
1342 the town was purchased by the count of Wiirttemberg (the 
county becoming a duchy in 1495). ‘The town was captured by 
the Swabian League in 1519. During the Thirty Years’ War it 
was taken by the troops of the Holy Roman Empire (1634), the 
Swedes (1638), and the French (1647); it also suffered from later 
French invasions. (G. Qu.) 

TUBULIDENTATA, an order of placental mammals, in- 
cluding only the African aardvark or African ant bear, Oryctero- 
pus, representing the family Orycteropodidae. The aardvark was 
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formerly associated with the true anteaters, sloths and armadillos 
(order Edentata) because, feeding on termites, it has a longi 
snout, a long, extensile tongue, a small gape, no teeth in the fore 
part of the jaws and cheek teeth defective in enamel and of pg. 
sistent growth. In no other respects does it resemble the eden. 
tates; and although it is like the scaly anteaters or pangolins (order 
Pholidota) in certain internal anatomical features, these are char. 
acters common to many orders of mammals. See also Epey. 
TATA; PHOLIDOTA. 

The aardvark is a burrowing, heavily built animal, about siy 


feet long (including body and tail), scantily covered with hair, f 


with a long narrow head carrying huge rabbitlike ears and ending 
in a swollen mobile snout with terminal valvular nostrils close 
with long hair. The tongue, although long, is not wormlike as in 
edentates and pangolins. The feet are powerful and very much 
alike except that the forefoot has no first toe; the toes are long, 
armed with huge flattened claws, and the second and third, which 
are the longest, are united by a deep and wide web, -The tail is 
about two feet long, stout and tapering; and the external. genital 
organs are situated on a preanal eminence containing a. pair of 
scent glands opening in the male at the sides of the short penis 
and in the female at the sides of the vulva, which is provided with 
a heart-shaped flaplike clitoris. 

The teeth of the permanent set are unlike those of other mam: 
mals in being traversed by many tubules radiating from a central, 
pulp cavity. They represent molars and premolars, the latter hav 
ing milk predecessors; but in the newborn traces ‘of incisors and 
canines that never cut the gum have been discovered. 

Aardvarks are found in Africa south of the Sahara both in deep 
forest and in the open. It is doubtful if more than one species 
is still in existence. Conservative estimates trace the tubuliden- 
tate line back to about’ 60,000,000 years. A species, 0. gaudryi 
nearly allied to the living forms, occurs in Lower Pliocene deposits 
of Bessarabia and the Greek island of Samos; and a distinct gents; 
Palaeorycteropus, has been recorded from the Upper Eocene de 
posits of southern France, The relationships of the Tubulidenta 
to other orders is still undetermined, 

See AARDVARK. \ 

TUCSON, a city of southeastern Arizona, U.S., 125 mi, SE 
of Phoenix; the seat of Pima county. The city lies at an elevation 
of 2,400 ft., in a broad valley rimmed by mountains, The popit 
lation in 1960 was 212,892, an increase of 368.4% since 19s) 
(part of which is accounted for by the annexation of suburbs); 
that of the standard metropolitan statistical area (Pima county 
was 265,660, an increase of 88.1%. ‘The metropolitan. area MM 
cludes several small settlements and one town, Ajo, built around# 
large open pit copper mine. (For comparative population figures 
see table in Arizona: Population.) 5 f 

History.—Known as the Old Pueblo because of its interesti 
history, the story of Tucson goes back to Spanish colonists Ani 
missionaries. Padre Eusebio Kino, the great Jesuit, foune ed) 
mission San Xavier del Bac, 15 mi. from the modern city, in 17 
Later the Franciscan order built the beautiful church there W 
is a historic treasure of the southwest. dobe 

In 1776 the Spanish created a walled presidio of the al 


+ as 
village Tucson (the Indian place name). When Spanish wa 
superseded by that of Mexico, the walled town contre i 

o 


military headquarters of the province. Four flags have fl 
the Old Pueblo: those of Spain, Mexico, the Confederate 
of America and the United States. 38i. 
Tucson was the territorial capital of Arizona from 1867 to a 
The Southern Pacific railway reached Tucson from the w 
1880, and in 1910 it made connections with the Southern Pac! Ci 
Mexico, which gave direct service to Guadalajara and Mexico 


tates 


A a hop ll 
In 1900 Tucson became the see of a Roman Catholic bis ga 
the diocese maintains a cathedral; the Sisters of St. JoseP intl 


tain St. Joseph’s academy and the Franciscan fathers Mi 
San Xavier mission for Indians. 

American pioneers changed the Spanish chi 
although the majority of the inhabitants were J 
a bilingual community with a large Spanish-speaking 
Tucson people have retained some customs and fesi 


jf 
aracter of towt i 


Mexicans. a 


opu! 
Aeals from 
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the Spanish past. Close relations are maintained with the Mexican 
state of Sonora, only 65 mi. S. Pioneers came from many states, 
as do modern inhabitants. Tucson was chartered as a city in 1883 
and has a council-manager form of government, in effect since 
1930. 

The Economy.—Climate was an asset in the development of 
Tucson, Its very dry air and bright sunshine attracted health 
seekers and visitors and tourism soon became important in the 
economy. Recreation areas of unique desert vegetation, picnic 
grounds in the canyons anda ski run on Mt. Lemmon made Tucson 
a popular winter resort. The Arizona-Sonora Desert museum in 
the foothills of the Tucson mountains is a living museum of wild- 
life and vegetation in the Sonoran desert. 

Good flying weather has made Tucson a natural focus for air- 
craft activities, and transcontinental and regional airlines serve 
the city. The U.S. air force maintains Davis-Monthan base on 
the outskirts of the city for jet fighters and bombers. Interna- 
tional service with Aeronaves de Mexico began in the fall of 1960. 
The largest industry and largest employer is a company concerned 
with missile design and manufacture and with electronics. Several 
additional firms are engaged in electronic research and manufac- 
ture and some others in aircraft modification. The Southern 
Pacific has its division headquarters and repair shops in the city. 
Tucson is also the centre of one of the oldest agricultural districts 
of the state and there are many irrigated farms in its area. 

Education and Cultural Activities—The University of Ari- 
zona, situated in the city, serves the state and city in many fields 
(see also Arizona: Education). Tucson has an excellent public 
school system and several private ranch schools, and the U.S. 
bureau of mines maintains a field office and experiment station 
in the city, 

Painters, sculptors, fiction and nonfiction writers, poets, musi- 
cians, and others engaged in the arts have been attracted to the 
community and have made their homes in or near the city. Art 
exhibitions, musical events and little-theatre programs provide 
varied cultura] activities. (A. M. PE.) 
TUCUMÁN, a northern province of Argentina, surrounded 
north by the province of Salta, east by Santiago del Estero, and 
south, and west by Catamarca. Pop. (1960) 775,770. Area 
8,697 sq.mi. (22,525 sq.km.). The provincial capital is Tucumán. 
The high Sierra de Aconquija occupies the western fringe of the 
province, but in the east the country is flat, alluvial, and fertile. 
Tucumán owes its prosperity to the Aconquija Range, which 
catches the warm moist winds from the east, with the result that 
there is abundant rain (about 37 in. [940 mm.] yearly) and a 
number of permanent streams descending from the sierra to join 
the Río Sali, a tributary of the Río Dulce. Thus irrigation can 
be effected easily, and in some districts in normal years it is not 
even necessary, Moreover, because of the clouds in the proximity 
of the mountains, the province is free of frost. These favourable 
conditions have made possible the: planting of sugarcane, the 
main source of wealth from the end of the 19th century. The 
aus chief crop is corn (maize), and alcohol is manufactured. 

i are local railway lines to bring the cane to the sugar mills 
and national railways connect the province with other parts of the 
Tepublic, (Ge. P.) 

Tucumán Crry, the capital of the province, is located on the 
a Sali at the foot of the Sierra de Aconquija, approximately 
Ane km.) NW of Buenos Aires. Pop. (1960) 287,004. 
tropleal the city is in a mountainous region, the climate is sub- 
area is cn moderate rainfall and infrequent winter frosts. The 
city cae eally Suited to the major crop of sugarcane, for which the 
ia késs processing and shipping centre. Tucumán was founded 
the tive, Moving to its present site after several inundations by 
Córdoba It prospered due to its key position on the route from 
creation, to the Spanish mines in Bolivia. In 1776, with the 
Henk ati the viceroyalty of La Plata, control of the city pa 
delegates $ to Buenos Aires. On July 9, 1816, a convention o 
signed th sie the provinces of La Plata meeting in Tuer 

vena leclaration of independence from Spain. The National 
tich «>, Of Tucumán (1914) is a 20th-century addition to a 

Construction of railroads in the 1880s 


cà colonial heritage. 
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linked Tucumán to the Atlantic coast, thereby increasing the im- 
portance of sugar production in the province. (Js. R. S.) 

TUDOR, the name of a Welsh family that gave five sover- 
eigns to England. The house was descended from EDNYFED 
FycHan (d. 1246), of Tregarnedd in Anglesey, who acted as 
steward to Llewelyn ap Iorwerth (d. 1240), prince of North Wales. 
His sons figure among the councilors of David ap Llewelyn and 
Llewelyn ap Gruffydd, and in the 14th century his many descend- 
ants are found established as substantial gentry in Anglesey and 
elsewhere in north and west Wales. From Goronwy (d. 1268), 
son of Ednyfed, descended the Tudors of Penmynydd in Anglesey. 
Tupor ap Goronwy (d. c. 1367) had five sons, of whom the 
eldest, Goronwy (d. 1382), was in favour with Edward the Black 
Prince and Richard II and held the office of forester of Snowdon. 
His brothers, Ruys and GwityM, were also in the personal fol- 
lowing of Richard II. The youngest brother, MARUDEDD AP 
Tupor, great-grandfather of Henry VII, appears as escheator of 
Anglesey before 1392 and served the bishop of Bangor as an esquire 
in 1404. With Rhys and Gwilym, he joined the Welsh rebellion 
of Owen Glendower, and most of their lands were forfeited to the 
crown. 

Marudedd’s son, commonly called Owen Tupor (c. 1400- 
1461), took service in the household of Henry V. Soon after 
1422 his handsome appearance won him the. affection of Henry’s 
widow, Catherine of Valois, mother of Henry VI. Although no 
precise record has ever been found, it is probable that they were 
secretly married in 1429. Owen encountered the hostility of the 
protector, Humphrey, duke of Gloucester, for his presumptuous 
marriage, and in 1436 he and Catherine (d. 1437) were deprived 
of the custody of their five children. The persecution of Owen 
continued for some years, but when Henry VI came of age, he 
was given a pension and offices of profit in North Wales. At 
Mortimer’s Cross (February 1461) he fell into the hands of Ed- 
ward of York (later Edward IV) and was beheaded in Hereford 
marketplace. 

Of the five children born to Owen and Catherine, three were 
sons, of whom the youngest, OwEN, became a monk at West- 
minster. The eldest son, EDMUND Tupor (c. 1430-1456), was 
created earl of Richmond by his half brother, Henry VI, in No- 
vember 1452, and at the same time the second son, JASPER (c. 
1431-1495), was made earl of Pembroke. Edmund married 
Margaret Beaufort, daughter of John Beaufort, duke of Somer- 
set, in 1455, their only child, afterward Henry VII (1457-1509), 
being born nearly three months after his father’s death. Jasper, 
however, lived to become the leader of the Lancastrian party in 
Wales. Between 1456 and 1459 he worked hard to increase his 
influence in west Wales. He was with Henry VI when the York- 
ists were forced to flee at Ludford (Shropshire) in 1459, and in 
1460 he besieged and captured the duke of York’s North Welsh 
stronghold of Denbigh Castle. He shared in the Lancastrian de- 
feat at Mortimer’s Cross (February 1461), but made his escape 
to Ireland and later to Scotland. In 1462 he was with the queen, 
Margaret of Anjou, in the abortive Lancastrian invasion of north- 
ern England. In 1468 he landed in North Wales in an attempt to 
relieve Harlech, which still held out for King Henry; he was able 
to capture Denbigh, but was then defeated by William, lord 
Herbert, who was rewarded with his forfeited earldom of Pem- 
broke. Landing with the earl of Warwick in 1470, he was sent to 
Wales and arrived too late for the final defeat of the Lancastrians 
at Tewkesbury (1471). With his young nephew, Henry of Rich- 
mond, he escaped to Brittany, where Henry grew up under his 
guidance. He attempted a further invasion of England during the 
rebellion of 1483, but was prevented from landing. In August 
1485 he accompanied Henry to Milford Haven and fought at Bos- 
worth. His unflinching loyalty was rewarded by Henry VII with 
the dukedom of Bedford (1485) and a grant of the lordship of 
Glamorgan (1486), and he was afterward lord lieutenant of Ire- 
land (1486-94). Jasper played a leading part in the suppression 
of the rebellions of 1486 and 1487 and lived into an honoured old 
age. He had issue by his wife, Catherine Woodville, sister of 
Edward IV’s queen. Members of the family of Tudor of 
Penmynydd survived among the minor Welsh gentry of Anglesey 
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until the 18th century, although their kinship with the royal house 
of England had been almost forgotten by 1600. (C. D. R.) 

TUDOR, ANTONY (1909- ), English choreographer 
who extended the range of classic ballet as an instrument of psy- 
chological expression, was born in London on April 4, 1909. He 
studied with Marie Rambert and for her company created his 
first ballet, Cross-Gartered, in 1931. When the American Ballet 
Theatre was founded in 1939 he joined it as dancer and choreog- 
rapher. He was choreographer of the Royal Swedish Opera, 
1949-50, and after 1950 was associated in leading capacities with 
the ballet of the Metropolitan Opera, New York City. Tudor’s 
reputation rests chiefly on his dramatic ballets composed in the 
U.S., notably Lilac Garden, Pillar of Fire, Undertow, and Romeo 
and Juliet. (Ly. ME.) 

TUDOR PERIOD, in English architecture and the decora- 
tive arts, a loose term covering the final phase of the Perpendicular 
period (q.v.) and the earlier phases of the Elizabethan style (q.v.) 
or even the Jacobean style (g.v.), from which it is usually differ- 
entiated by the fact that those examples in which the Gothic influ- 
ence predominates are termed Tudor, while those in which classic 
influence is more noticeable are known as Elizabethan or Jacobean. 
Since the Gothic tradition persisted in various parts of England 
and especially in Oxford and Cambridge until late in the 17th 
century, it is difficult to assign date limits to the Tudor style. In 
ecclesiastical architecture the Tudor period saw the climax of 
Perpendicular development. The characteristics in exterior secular 
work are: large groups of rectangular windows; rich oriel or bay 
windows; interesting and sometimes fantastic chimney treat- 
ments; complex roofs with many gables; much brickwork, fre- 
quently in patterns and lavish half-timber work (q.v.). In in- 
terior secular work this period saw an extraordinary development 
of wood paneling which was frequently used to cover all four 
sides of a room, and often enriched with linen fold decoration 
and occasional naive travesties of classic forms and the lavish use 
of molded plasterwork for ceilings, cornices and walls. 

Examples of the style are: the older portions of Hampton Court 
palace (1515-25); Layer Marney (1522-25); Moreton Old Hall, 
Cheshire (1550); Compton Winyates (c. 1520); Burton Agnes 
(1602-10); Ford’s hospital, Coventry (begun 1529); at Oxford, 
Corpus Christi college (1516), the Founder’s tower (1492-1505) 
and the hall (1541) at Magdalen, the tower of the old examination 
schools (c. 1620) and the chapel of Oriel (1637); at Cambridge, 
Queens’ college (c. 1450), the two earliest courts of St. John’s 
(between 1511 and 1600), and the King’s gateway and Great 
Court at Trinity (built between 1518 and 1605). See Gorxic 
ARCHITECTURE; and references under “Tudor Period” in the Index. 

(T. F. H.) 

TUFF, a relatively soft, porous stone, particularly rock formed 
by induration of volcanic ash or dust. The Italian term tufa (from 
Latin tofus, a porous stone) is sometimes restricted to the soft, 
porous sedimentary rock formed by the chemical deposition of 
calcium carbonate or silica from water as sinter (q.v.). The 
loose fragmental ejecta of volcanoes are classified by size into 
(1) volcanic dust, less than 0.5 mm.; (2) ash, from 0.5 mm. 
to 4 mm.; (3) lapilli, from 4 mm. to 32 mm.; (4) bombs and 
blocks, larger than 32 mm. Bombs are plastic while blocks are 
solid when erupted. By compaction and cementation, volcanic 
dust yields dust tuff and ash yields tuff. If lapilli predominate 
over the finer constituents, a lapilli tuff results. Rocks composed 
chiefly of bombs are termed agglomerate (gq.v.) and those consist- 
ing mainly of angular blocks are classed as volcanic breccia (q.v.). 

Among the products of explosive eruptions, some form by expul- 
sion of liquid magma as clots and spray. These are referred to 
as essential or juvenile ejecta. Other fragments are discharged 
in a solid state, being torn from the crater walls, from the tops 
of cones or the roofs of the underlying reservoirs. These are 
termed accessory ejecta. Still other ejecta are described as acci- 
dental, since they include pieces of any kind of rock torn from 
the subvolcanic basement. Many of these are intensely baked 

or wholly recrystallized, such as the limestone blocks periodically 
blown out by Vesuvius. The pipes of many extinct volcanoes are 
almost completely filled with accidental debris made up of pulver- 
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It is the violent expansion of water vapour released from deep. 
seated bodies of magma that blasts these pipes through the over, 
lying formations. 

Tuffs may be grouped as vitric, crystal or lithic, according gg 
they are composed principally of glass, crystal chips or the debris 
of pre-existing rocks. During some explosions, like that of Kra. 
katau in 1883, the ejecta consist mainly of pumice (q.v.), that 
is, of extremely porous, glassy fragments light enough to float 
on water, and of finely divided glass dust or pumicite, which, like 
pumice, has found use as a lightweight aggregate in the construc 
tion industry. Volcanoes fed by siliceous magma, such as rhyolite 
dacite and trachyte (qq.v.), tend to produce the most voluminous 
and extensive deposits of this kind. However, some of the worlds 
largest deposits of vitric tuff are produced by eruptions through 
a large number of narrow fissures rather than from volcanic cones, _ 
Foaming magma wells to the surface as an emulsion of hot gases 
and incandescent particles, and the material spreads swiftly even 
over gentle gradients as glowing avalanches. Such eruptions oc 
curred in r912 in the Valley of Ten Thousand Smokes (g.v), 
Alaska. After coming to rest, the ejecta may be firmly com 
pacted by adhesion of the hot glass fragments, and so fom 
streaky, welded tuffs like those covering vast areas in New Zea 
land, Guatemala, Peru and Yellowstone National park, U.S. 

Even fluid basaltic magma, such as that of Kilauea and Mauna 
Loa in Hawaii, may be inflated by expanding gas and tossed out 
as delicate glass threads and blebs, known respectively as Peles 
hair and Pele’s tears. But the chief fragmental products of 
basaltic volcanoes are the dark, porous, glassy lapilli and bombs | 
which, from their superficial resemblance to the residues of bum 
ing coal, are spoken of as cinders. If the lapilli and bombs are 
sufficiently plastic when discharged, they assume rounded and 
ropy forms, partly in response to rotation during flight. Mort 
viscous clots fall to earth as subangular lumps with cracked, glassy 
skins that resemble bread crusts. 

During other eruptions, the volume of ejected crystals exceeds 
that of glassy material, as at La Soufrière, West Indies, in 1902 
Light crystals of leucite may accumulate by flotation close to 
the top of the conduit of Vesuvius during intervals of quiet, 
to be hurled out when activity revives; or clusters of heavy 
olivine and augite crystals may be expelled from lower levels. 
If the temperature of eruption is low, the explosions simulate 
steam blasts and none but angular, lithic fragments of old t 
are expelled, as at Bandai-san, Japan, in 1888. 

Fine ash and dust may aggregate into pellets or mud balls by 
falling through an eruption-cloud in which water vapour 1S con 
densing. Somewhat similar accretionary lapilli develop by 
action of rain and wind on newly fallen ash. k 

In response to the dictates of gravity, the coarser and heaviet 
volcanic ejecta tend to fall close to the source, while the fine 
and lighter particles are carried afar, Hence, in extensive Ki 
posits, tuff may vary greatly not only in texture but also M 
chemical and mineralogical composition. i 

Some ejecta fall directly into lakes or into the sea; other, 


ized sandstone and shale, as in the Navajo region of New Mexico, | 


having been deposited on land, are later washed into bodies 
water and are there mixed with normal sediment. The wee 
rte 


and sands thus produced may subsequently be conve 
faceous shales and sandstones. $ 

When explosions take place underground the fragmental ud 
terial may be forced violently into the surrounding rocks, fo 
intrusive tuffs or peperites. 

There has probably been no geological period entire 
volcanic eruptions. Tuffs therefore range in age from imal | 
cambrian to Recent. Usually, the older ones have lost all ore 
textures and are thoroughly recrystallized. Many © a 
tuffs are now represented by green chlorite and hornblende sch?" | 
and many rhyolitic tuffs by sericite schists. pot! 

From a.D. 1500, the world’s volcanoes have discharged “a 
80 cu.mi. of fragmental ejecta, as against 16 cumi. i gs 
The most voluminous explosions are generally associated wil ai 
rich magmas of volcanoes in mountain belts on the continents F 
adjacent islands, and follow long periods of quiescence- 


ly free n l 
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the most violent explosions of recent times are those of Tamboro, 
Fast Indies, in 1815; Coseguina, Nicaragua, in 1835; Krakatau 
(now in Indonesia), in 1883; and Katmai, Alaska, in 1912. Re- 
spectively, these volcanoes erupted approximately 8, 12, 5 and 6 
cumi, of fragmental material. See also VoLcAnNo, (H. Ws.) 

TU FU (712-770), considered by most critics to be the great- 
est of Chinese poets, was born in 712. His grandfather was an 
official and poet, his father attained medium rank in his official 
career, and through his mother he was remotely related to the 
imperial house. Tu Fu started his life in close accordance with 
the pattern of every educated Chinese but failed in the imperial 
examinations of 736. Much of his youth he spent traveling, and 
on his travels and during his sojourns at the capital he soon won 
renown as a poet and consorted with the other poets of the period, 
above all with the great Li Po gm} 

During the 740s Tu Fu was also a well-regarded member 
ofa Fen of high officials, even though he was without official 
position himself and failed a second time in an imperial examina- 
tion. Between 751 and 755 he attempted to attract imperial atten- 
tion by submitting a succession of literary products in which 
political advice was offered couched in a language of ornamental 
flattery, and this eventually resulted in a nominal position at 
court. He married, probably in 752, and acquired some farm- 
land, but already at that time he showed signs of a lung affliction. 
In 755 he was caught in the rebellion of An Lu-shan (see T’anc) 
and experienced extreme personal hardships. He succeeded in 
escaping, however, and in 757 joined the exiled court, being given 
the position of Reminder. His memorials to the emperor, how- 
ever, do not appear to have been particularly welcome. He again 
went through a period of poverty and hunger, wandered around, 
and arrived late in 759 at Ch’eng-tu. There, with the help of 
friends, he built himself a thatched hut and lived with a modicum 
of happiness, For a time he served a local war lord as military 
adviser, Then he started drifting again. In the mid-760s he 
found himself at Kuei-chou in the service of another local war 
lord; this enabled him to acquire some landed property and to 
become a gentleman farmer, By that time he must have been 
sick—he even gave up drinking for a period because of his health. 
In 768 he again started traveling aimlessly toward the south, and 
he died late in 770, probably at Tan-chou. 

Throughout his life Tu Fu’s pressing political ambitions con- 
trasted sharply with his lack of political acumen. His official 
biography calls his political comments “high-sounding rather than 
Practical,” His varied but undistinguished life is matched by the 
broad but undistinguished range of his attitudes and passions, 
Which are almost exclusively dictated by the tenets of a somewhat 
commonplace Confucianism. But there is no reason to doubt the 
Sheerity of his patriotism or of his affection toward his family 
and friends, and his deep compassion for human suffering is always 
genuine, His poetic expression, however, is confined almost en- 
tirely to the dramatic, the general, and the typical and rarely 
ventures into real lyricism, With his ambitions and self-pity he is 
umane rather than personal. The poems written between 755 
and 759, the period of extreme personal and national turmoil, are 
Without doubt his most impressive, 
it ie F u's paramount position in the history of Chinese literature 

Ss on his superb classicism. By the time of the T’ang dynasty 
sie form had developed to the acme of perfection, and of all 
bib in ang poets he was the greatest. He was highly erudite and 
on ite acquaintance with the literary tradition of the past 
Hance only by his complete ease in handling the rules of 
tones 7 His rich language makes use of all the connotative over- 
indivi ff a phrase and of all the intonational potentials of the 
Was en word, qualities that no translation ever will reveal. He 
is at jean in all poetic genres current in his day, but his mastery 

eight in the so-called regulated poem (Jii-shih ; see CHI- 
able to rm: Tang Dynasty). It was his great gift to be 
and restrained y a point of glowing intensity this extremely formal 
erse genre, 
Tina iiam Hung, Tu Fu, China’s Greatest Poet, 2 vol. (1952); 
Vol, 1 (190) ee (tr.), Tu Fu: the Autobiography of a Chinese Poet, 
), Travels of a Chinese Poet, vol. 2 (1934). (H. WM.) 
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TUGELA, the largest river in Natal, South Africa, rises at the 
Mont-aux-Sources (10,822 ft. [3,299 m.]) in the Drakensberg 
Mountains (q.v.) and forms the Tugela Falls at the edge of the 
Drakensberg, and the Tugela Gorge in the Cave Sandstone at the 
foot of the escarpment (about 5,000 ft. [1,500 m.] above sea level). 
From this headwater basin the river passes to the Ladysmith Basin 
(3,000-4,500 ft. [915-1,370 m.]) which it has excavated in the 
Karroo sandstones and shales. A little below Colenso the river 
passes to a dolerite tract where its valley becomes narrow, deep, 
and in places gorgelike. The gradient is about 19 ft. (6 m.) to 
the mile. 

At Jameson’s Drift the river enters the wide, open Tugela 
Trough. At the eastern end of the trough the river cuts deeply 
through a great block of Table Mountain Sandstone to issue on 
to the coastal plain a little above Bond's Drift. It enters the 
Indian Ocean about 60 mi. (97 km.) N of Durban. Its mouth is 
almost completely blocked in times of normal flow by a sandbar. 
The river is navigable only for a few miles in the lagoon behind 
this bar. Owing to the generally narrow nature of its valley and 
the scanty alluvial deposits, there is little irrigable ground along 
the course of the main stream of the Tugela. About 15,000 ac. 
(6,000 ha.) in the whole river basin are irrigated. The length of 
the river along its bed is approximately 312 mi. (500 km.). 

(J. H. Wn.) 

TUKHACHEVSKI, MIKHAIL NIKOLAEVICH 
(1893-1937), Soviet army officer, one of the foremost commanders 
in the wars following the Russian Revolution and later a victim 
of Stalin’s purges. Born in the Smolensk province, the son of a 
landowner, he was educated for the Russian Imperial Army and 
graduated as a junior officer in 1914, In World War I he was 
taken prisoner by the Germans in February 1915, but escaped in 
1917. He joined the Red Army and the Communist Party in 
April 1918. During the Civil War he commanded successively the 
First (Eastern), the Eighth (Don), and the Fifth (Caucasus) 
armies and, from January 1920, the entire Caucasian Front. After 
victory over the “White” Army of Gen. A. I. Denikin, Tukhachev- 
ski in April 1920 was appointed commander of the Western Army 
Group against Poland. His great offensive began on July 2, with 
a spectacular success, but the Poles defeated him decisively in 
August (see Russo-Potish War). Tukhachevski crushed the 
Kronstadt sailors’ mutiny in March 1921 and the peasant rising 
in the Tambov Province in May. 

In 1921 Tukhachevski became commander of the War Academy, 
but in January 1922 he was again in command of the Western 
Army Group. In March 1924 he was appointed assistant chief 
of the general staff of the Red Army, under M. V, Frunze (¢.v.), 
whom he succeeded as chief of staff in 1925. Three years later 
Stalin demoted him to the post of commander of the Leningrad 
Military Area; but in 1931 he was back in Moscow as deputy peo- 
ple’s commissar for military and naval affairs, under K. E. 
Voroshilov. Together they inaugurated a program of moderniza- 
tion of the Soviet armed forces. Tukhachevski was elected candi- 
date member of the central committee of the Communist Party 
in 1934 and was made marshal in 1935. In 1937 he was accused 
of high treason and espionage for Germany and after a secret trial 
was shot on June 12. He was posthumously rehabilitated in 1956, 
after Stalin’s death. 

BIBLIOGRAPHY.—Pierre Fervacque (Rémy Roure), Le Chef de 
VArmée Rouge; Mikhail Toukatchevski (1928); Roman Gul, Tu- 
khachevski, krasnoi marshal (1932); Agricola (A. Baumeister), Der 
Rote Marshall; Tuchatschewskis Anstieg und Fall (1939). 

TUKULOR (Tovcourevr), a Negroid people of Senegal (see 
SENEGAL, REPUBLIC oF), numbering about 350,000 in the 1960s, 
Their origins are complex; they seem basically akin to the Serer, 
Wolof (gq.v.), and Lébou (Lebu), and contacts with Fulani (q.v.) 
groups have strongly influenced their development. They call 
themselves Hal Poularen (“Fulani speakers”) or Futanké (pl. 
Futankobe) ; i.e., dwellers in the Senegalese Fouta region (see 
SENEGAL River). 

The Tukulor are sedentary, are organized in seven principal 
castes, and have a patrilineal kinship system. Hierarchical grading 
among castes and lineages results in great inequality in the dis- 
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tribution of land. The paramount feudal ruler (saltigui) over 
the interlocked territorial lordships was overthrown (1778) by 
Muslims (present since the 10th century). The resulting general 
spread of Islam led to a theocratic government under a religious 
leader (almamy) elected by the more powerful Fouta families. 
This somewhat unstable regime was abolished toward the end of 
the 19th century under French colonial rule. 

Tukulor riverain economy rests about equally on stock raising, 
fishing, and field crops; there are two seasons a year (flood and 
dry) for millet and sorghum. By mid-20th century more or less 
temporary migration of the young men to work in such towns as 
Dakar (q.v.) had become an important factor in Tukulor life. 

See J. L. Boutilier et al., La Moyenne Vallée de Sénégal (1962) ; for 
a bibliography, ¥. Wane, “Etat actuel de la documentation au sujet 
des Toucouleurs,” Bulletin de V'Institut Français d'Afrique Noire, 25(B), 
3/4 (1963). (J.-L. Bo.) 

TULA, an oblast of the Russian Soviet Federated Socialist Re- 
public, U.S.S.R., which was formed in 1937, covers an area of 
9,923 sq.mi. (25,700 sq.km.) in the Central Russian Upland, an 
area of rolling hills and river valleys. The greater part is drained 
by minor tributaries of the Oka, although the west is drained by 
the upper Don, which rises in the oblast. The hillsides are dis- 
sected by erosion gullies. The climate is continental, with a Jan- 
uary average temperature of 14° F (—18° C) and a July average 
of 65° F (18° C). Annual rainfall varies from 24 in. (610 mm.) 
in the north to 19 in, (480 mm.) in the south. The natural vegeta- 
tion cover is mixed forest on gray forest earths and podzols, giving 
way to forest steppe on chernozems, but centuries of forest clear- 
ance have reduced the wooded area to 14% of the surface. 

In 1959 the population numbered 1,920,308, of which about 
60% were urban, living in 21 towns and 42 urban districts, The 
largest towns are Tula, Novomoskovsk, Uzlovaya, and Shchékino. 
The industry of the oblast is based on its large lignite field, on 
local iron ores (mined by open-cast methods), and on a Jong tra- 
dition of metallurgy, dating from the 16th century. A wide range 
of engineering industries has developed in the 20th century, and 
after World War II the chemical industry grew rapidly. The large 
urban population, both of Tula (Tul’skaya) Oblast’ and of Mos- 
cow (Moskovskaya) Oblast’ to the north, has caused agriculture 
in many areas to specialize in dairying, pig raising, and market 
gardening. Elsewhere agriculture is dominated by grain crops, 
mostly winter rye and wheat, especially in the south. Sugar beets 
and potatoes are the main industrial crops, though to feed the 
large numbers of animals, considerable areas are farmed for fodder 
crops, especially maize (corn). (R. A. F.) 

TULA, a town and administrative centre of Tul’skaya (Tula) 
Oblast’ in the Russian Soviet Federated Socialist Republic, 
U.S.S.R., on the upper Upa River, a tributary of the Oka, is 119 
mi. (192 km.) S of Moscow. Pop. (1959) 315,639. The first 
mention of the town, as Taydula, dates from 1146, but it acquired 
importance with the rise of Moscow as the focus of Russian power. 
In the 16th century Tula became the principal stronghold on the 
southern approaches to Moscow and the centre of a series of de- 
fensive lines against Tatar attack. A wooden fort built in 1509 
was replaced in 1530 by a stone citadel, which survives as restored 
in 1784 and 1824. In 1552 the town successfully resisted a siege 
by the Tatars. 

Tula’s location brought it considerable trading importance. 
During the 17th century it developed as the major iron-working 
centre of Russia. It was the site of Russia’s first armament fac- 
tory, built in 1712 by Peter the Great, and remains a large arma- 
ment producer; it also manufactures hunting and sporting rifles. 
Besides iron and steel, modern Tula has added a range of engineer- 
ing products, including agricultural and railway equipment, boil- 
ers, ventilating machinery, sewing machines, and hardware. The 
presence of lignite nearby has aided the town’s industrial develop- 
ment. The lignite, converted to gas underground, is used in the 
chemical industry, which produces sulfur, hyposulfite, and oxygen. 

Other products include samovars, musical instruments, clothing, 
and furniture. 

The town has mechanical, mining, and pedagogic institutes 
and an institute for coal-mining research. A museum founded 
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in 1724 displays a history of weapons. Seven miles south. 
west of Tula is the village of Yasnaya Polyana, the home of Ley 
(Leo) Tolstoi, whose house is maintained as a museum. 

R.A. 

TULAREMIA is an acute infectious disease a acti 
plague but is much less severe. It was described in 1911 among 
ground squirrels in Tulare County, Calif., from which the name 
is derived; the first case in man was reported in the United State, 
in 1914. The causative agent, isolated in 1912, is the very smal] 
bacterium Pasteurella tularensis (classified by some as Brucelly 
tularensis). The disease is primarily one of wild animals; human 
infections are only incidental, It occurs naturally in at least 43 
species of birds and mammals. In the U.S. the rabbit, especially 
the cottontail, Sylvilagus, is the most important source of human 
infection (90% of cases). Human cases in Sweden and Norway 
have been transmitted by hares; in the U.S.S.R., by water rats, 
Waterborne epidemics of the disease in man have occurred in the 
U.S.S.R. and Turkey. The disease is acquired by man from the 
animal reservoir of infection, either directly by handling the car- 
casses of infected rabbits, or indirectly through an insect vector, 
The most common vector transmitting the disease to man is a deer 
fly, Chrysops discalis; the human disease is also known as deer 
fly fever. Various ticks of the genera Dermacentor, Haemaphy 
salis, Rhipicephalus, Amblyomma, and Ixodes may be largely te- 
sponsible for maintenance of the animal infection. In addition, the 
infection is transmitted from the adult tick to the egg, and both 
larvae and nymphs are infectious and form an insect reservoit 
of infection. 

The disease in man occurs in two forms: the more common 
glandular or ulceroglandular form, and the less common typhoidal 
form. Local lesions occur in the first, usually beginning with’ 
papule at the site of initial infection (commonly a finger) that 
breaks down to form an ulcer. The infection then spreads to the 
lymph glands in the armpits, which become painful and swollen; 
the glands may break down and discharge purulent material. The 
general symptoms common to both forms of the disease are head: 
ache, bodily aches, and fever. The disease persists for two to four 
weeks. The fatality rate is less than 5%. About 2,000 cases att 
reported each year in the U.S., and the disease has been encou 
tered in virtually all parts of the country, Preventive immuni- 
tion is relatively ineffective. The tetracycline drugs are reason 
ably effective in treating the disease. Streptomycin is the most 
effective chemotherapeutic agent but the bacterium rapidly be 
comes resistant to it, often within the first two or three days 0! 
treatment. (W. Bu.; X) 

TULIP, one of the most popular of cultivated bulbous herbs, 
prized for its showy blossoms. The species of Tulipa, number- 
ing about 160, belong to the lily family (Liliaceae) and cell 
wild from Italy and Austria eastward to Japan; over two- 
of them are native to southeast 
ern U.S.S.R. and the eastett 
Mediterranean. K 

The plants produce two a 
more somewhat leathery i 
leaves, and the cup-shaped fo 
ers have three petals and tree 
pals (indistinguishable from ¢ 
other in colour), the ar 
in the outermost row; ?* 
stamens; and a three-lobed og 
terminated by a sessile cit 
lobed stigma. The flowers s 
in a wide range of colours © ile, 
true blue—from purest ant 
through all shades of yaon 
red, to brown and deepest Koit 
(almost black in La Tulip? “7, 
and Rev. Rollo Meyer). ani 
fruit is a leathery or WOO Y ecë 
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COTTAGE TULIP (TULIPA), A LATE seeded _ capsule. ee 
SINGLE FLOWERING KIND OF THE are distinguished by, & ‘i pelt 
GEISHA VARIETY features, the bulb-coa! 
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smooth or hairy on the inner surface and the character of the 
flower stalks and foliage. 

History—Tulips became known to the western world through 
the Viennese ambassador to Turkey, Ogier de Besbeque, who, 
in 1551, wrote of seeing the plants in Adrianople (now Edirne), 
and who later sent seeds to Austria. The first published descrip- 
tion and illustration of a tulip appeared in Gesner’s De Hortis 
Germaniae (1561). The arrival at Antwerp, in 1562, of a cargo of 
bulbs from Constantinople (Istanbul) marked the beginning of a 
new horticultural industry. 

Demand for new varieties soon exceeded supplies, and prices 
for individual bulbs rose to unwarranted heights. By about 1610 
a single bulb of a new variety was acceptable as dowry for a 
bride; a flourishing brewery was exchanged in France for one bulb 
of the variety Tulipe Brasserie. But it was in Holland that the 
craze reached its height—the Tulpenwoede, or Tulipomania, which 
during the period 1633-37 created such extraordinary speculation 
that a national scandal and economic disaster was brought on the 
country. Homes, estates, and industries were mortgaged so that 
bulbs could be bought for resale at higher prices. Sales and resales 
were made many times over without the bulbs ever leaving the 
ground or the flowers being seen by the buyer! The boom crashed 
in the spring of 1637. 

The first monographer of garden tulips was Charles L’Ecluse 

(Clusius), who, in 1576, described scores of kinds, and by 1601 
accepted more than double the number. Modern botanical classi- 
fication of tulips began with Linnaeus (1753), who united the 
late-flowering kinds under the name Tulipa gesneriana, This was 
hot a true species, but was a garden melange of hybrid origin. 
The early-flowering, low-growing kinds were treated by Roth 
(1794) as T. suaveolens and are also known as the Duc van 
Thol tulips (“duc” meaning ducklike, or close to the ground). 
; Increasing interest has been shown in the last quarter-century 
in the garden use of wild “botanical” or “species” tulips—as op- 
posed to the common garden tulips resulting from centuries of 
selective breeding, Perhaps none has achieved greater popularity 
than 7, fosteriana and its variants (Red Emperor, White Emperor, 
etc.) prized for its huge flowers, or T. clusiana (Candy-stick or 
Lady Tulip) whose outer segments are red with white margins 
and the inner ones white with a basal carmine blotch. Other 
Species of easy culture and commonly grown include T. celsiana 
(persica), T., eichleri, T. kaufmanniana, T. greigii, T. hageri, T. 
linifolia, T, marjolettii, T. praestans, T. saxatilis, and T. tarda 
(dasystemon), 

Culture.— Tulips flourish in any good garden soil, but do best 
When the soil is slightly alkaline. Excellent drainage is essential 
if a single planting is to be kept for several years, and an inch or 
more of sand is sometimes placed beneath the bulbs to provide 
this. Best results follow when the bulbs are planted in the early 
autumn at a depth of four to six inches below the surface and in 
a soil enriched with well-decayed compost. In formal beds, where 
mort in height and blooming time are essential, it is neces- 
ae lift the bulbs each season after the foliage turns yellow, 
pe store them in a dry place until replanting time, For home 

its i 4 single planting may remain undisturbed in the beds for 
old SIX years, when new bulbs should be used to replace the 


Fr eae roper development of the embryonic flower bud 
of at | sach bulb requires a maturation period at a temperature 
a cool fas 9° C (48° F). Bulbs planted outdoors in autumn in 
0 be emperate climate mature during the winter months. Bulbs 
tropical ee or to be grown outdoors in warm temperate or sub- 
Naa climates, must be pre-cooled at 7°-9° C (45°-48° F) 
Brower, ae weeks before planting. This is done by the bulb 
ate want he length of treatment varies with the date when they 
ed in flower, 
of Hei bulbs for forcing may be stored at a temperature 
Planted 107,.C (50° F) until planted, but preferably should be 
flower at once in bulb pans or pots. The time required for 
ete saichin varies with the class and variety and ranges 
Varieti 12-17 weeks, with the period being shorter for those 
€s that are earlier and lower-growing. 
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Classification of Garden Varieties.—Names of all tulip vari- 
eties are registered and classified by an international registration 
authority for tulips, the Royal General Dutch Bulbgrowers’ So- 
ciety, at Haarlem, Neth. Following nearly four centuries of 
practice, this association classes tulips broadly as Early, Mid- 
Season, and Late (May-flowering), subdivided as follows. 

Early.—These are the first tulips to appear in the spring. They 
are the kinds commonly seen in early formal beds in parks and 
estates. The Duc van Thol types are the earliest, followed by 
single-flowered and double-flowered early tulips. Their flower 
stems are relatively short and the blossoms, in every shade of 
tulip colour, do not last as long as the later-flowering types. 

Mid-Season.—To bridge the gap between early-blooming and 
late-blooming tulips, breeders developed the Mendels (single hy- 
brids of Duc van Thol X Darwin) and somewhat later-blooming 
Triumphs, Of relatively recent introduction, they combine the 
early-flowering qualities of the preceding class with the long stems 
and large blossoms of the later bloomers. They are chiefly in the 
white to crimson range, lacking good yellows; some have a margi- 
nal flush of contrasting colour. 

Late—This is the largest class, with the widest range of growth 
habits and colours. Darwins are stately and formal, with more or 
less globular single flowers in pure strong colours on long stems. 
Breeders have flat-topped flowers in muted colours, from yellow to 
bronze and purple. Cottage tulips, with graceful, slightly 
reflexed blossoms, slender stems, and narrow leaves, are especially 
rich in yellows, creams, and clear pinks. Lily-flowered tulips have 
widely reflexed and pointed petals and sepals. Double-late tulips 
are peony-flowered. Parrot or dragon tulips have weak stems that 
can barely hold up the large, usually multicoloured, ragged-edged 
blossoms; a touch of green is often seen in these flowers. Fringed 
tulips, derived from Parrots, are less severely lacerated. 

In general, solid coloured tulips are spoken of as “self-coloured.” 
Streaked blossoms are called “broken.” Broken tulips with a 
white undercolour and generally rose, lilac, or purple streaks are 
Bijbloemen (or “bybloems”) ; those with a yellow undercolour and 
markings of red, brown, or purple are Bizarres, Both types are 
derived from Breeder or Cottage tulips. Broken Darwins are 
called Rembrandts. 

Broken tulips have attracted attention since the first tulips 
introductions were made into Western Europe. The phenomenon 
of “breaking” is now known to be due to a virus infection that 
causes the self colours to disappear in certain zonal patterns, 
leaving the white or yellow underlying colour to show through in 
irregular streaks. Flowers produced from infected bulbs show the 
same colour pattern year after year. Such tulips seem not to be 
seriously affected by the virus. Other self-coloured tulips planted 
near broken tulips or in ground recently occupied (within about 
three years) by broken tulips become similarly infected and break, 
The virus is transmitted to offset bulblets but not to seedlings, 
which produce flowers of uniform colour. 

Pests and Diseases.—Generally speaking, tulips are remarkably 
free from attack by garden pests. Aphids feed on them to some 
extent, but are more important as vectors of virus and other dis- 
eases than for direct injury made to the bulb or plant. 

Among the numerous diseases that attack the tulip, fire-blight 
is among the more serious, The symptoms include an apparent 
scorching of the leaves and the appearance of brownish spots on 
the petals and sepals. The responsible fungus overwinters in the 
soil. Infected bulbs produce each year progressively weaker 
plants and flowers. Soil infected with the fungus becomes reason- 
ably safe after removal of infected bulbs and four or five years of 
culture with plants other than those of the lily family. Control 
measures include destruction of the infected bulbs, pteferably by 
burning, and sterilization of the soil with a fungicide such as 
TCNB (tetrachloronitrobenzene). To prevent healthy plants 
from being infected, bulbs should be sprayed with a fungicide such 
as Captan after the foliage develops but before the buds and flower 
stems reach their full development. 

Tulip virus, often blamed for damage actually caused by fire- 
blight, is manifested only by breaking (see above). It can be 
transmitted by aphids and leaf-miners. 
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Breviocrapuy—L. H. Bailey, Manual of Cultivated Plants, 2nd ed. 
(1949), with keys and descriptions of cultivated tulips, pp. 219-222; 
Wilfrid Blunt, Tulipomania (1950) ; F. J. Chittenden (ed.), The Royal 
Horticultural Society Dictionary of Gardening, 2nd ed., vol. 4, pp. 
2164-2168, and Supplement I, pp. 330-331 (1956); J. F. C. Dix, Clas- 
sified List and International Register of Tulip Names, Royal General 
Dutch Bulbgrowers’ Society (1960); W. R. Dykes, Notes on Tulip 
Species (1930); Royal Horticultural Society, The Daffodil and Tulip 
Yearbook (published annually, 1946- (G. H. M. L.) 


TULIP TREE (Yerrow Portar), an important timber tree, 
Liriodendron tulipifera, of eastern North America, one of two 
surviving species belonging to the genus Liriodendron, which, prior 
to the Glacial epoch, embraced at least 16 species. The genus be- 
longs to the magnolia family (Magnoliaceae). 

Ranging from southern New England to Michigan and south- 
ward to Florida and Louisiana, the tulip tree is most frequently 
encountered in mixed hardwood forest stands. Best development 
is attained on deep, rich, moist but well-drained soils of light 
texture. Second in girth only to the sycamore, and taller than 
all other American broad-leaved trees, it not infrequently sur- 
passes a diameter of 6 ft. and a height of 190 ft. Its leaves, which 
bear no resemblance to those of other deciduous trees, are bilater- 
ally two- to four-lobed, truncate or broadly notched at the tips; 
yellowish-green tuliplike blossoms, conelike clusters of terminally 
winged fruits and aromatic, purplish-brown twigs with winter buds 
resembling a duck’s bill are also diagnostic. 

Among the hardwoods, the annual harvest of tulip-tree timber 
is exceeded only by the oaks and the sweetgum. The light yellow 
to greenish-yellow wood is readily machined and utilized in prodi- 
gious quantities in the manufacture of furniture parts and plywood 
panels. It is also used in the production of paper, millwork, boxes, 
and crates. 

Open-grown trees develop a crown of pleasing symmetry. Al- 
though tulip trees are relatively free of pests and diseases, they 
commonly begin to shed their leaves in early August; the use of 
tulip trees for a street or lawn is not highly recommended. 

See also TREE. (E. S. Hr.) 

TULL, JETHRO (1674-1741), one of the greatest improvers 
of British agriculture, was born at Basildon, Berkshire, in 1674. 
He entered St. John’s College, Oxford, in 1691, then Grays Inn, 
and was called to the bar in 1699. For the next ten years he oper- 
ated his father’s Howberry Farm, near Wallingford, Oxfordshire, 
where he invented his seed drill which sowed the seeds in rows, 
thus permitting cultivation in between. This treatment reduced 
the need for fallowing and incidentally for farmyard manure. In 
1709 he moved to Mount Prosperous, in Shalbourne, Wiltshire. 
While traveling in France and Italy, he was greatly struck by the 
remarkable effects of cultivation in the vineyards, and on return- 
ing home in 1714 he developed some ingenious theories of plant 
nutrition and made a horse hoe (a horse-drawn tillage implement 
for cultivating between rows) to put them into practice. He was 
so successful that in 1731 he published The New Horse Houghing 
Husbandry: or, an Essay on the Principles of Tillage and Vegeta- 
tion, expanding it greatly in 1733. Because of their novelty, his 
methods and ideas were violently attacked. His many mechanical 
inventions were less important than his ideas on how cultivation 
should be done and what results it could achieve. His methods 
saved seed and kept down weeds; they were eventually taken up 
by the large landowners and formed the basis of modern systems 
of British agriculture. Tull died at Prosperous Farm, near Hun- 
gerford, Berkshire, on Feb. 21, 1741. (E. J. R.) 

TULLAMORE (Turac Muo6r), a market town and urban 
district and the county town of County Offaly, Republic of Ire- 
land, lies on the Tullamore River, 60 mi. (97 km.) W of Dublin. 
Pop. (1961) 6,243. By 1804 the Grand Canal had been extended 
from Tullamore to the Shannon and a hotel was built (1801). 
Near the town are the ruined Shrah (Sraith Ui Chatharnaigh) 
Castle (1588) and the Charleville demesne with its baronial man- 
sion. Durrow Abbey, founded by St. Columba c. 550, once stood 
to the north of Tullamore, but the High Cross is almost all that 
now remains. The Book of Durrow, written there c. 700, is now 

in Trinity College, Dublin; the Crozier of Durrow is in the Na- 
tional Museum, Dublin. The abbey was pulled down by Hugh 
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de Lacy in order to build a castle, but during an inspection į 
1186 he was murdered (see MEATH, HUGH bE Lacy, 1st Lord fh 
The neighbourhood contains many Bronze Age and early Christian 
monuments. Farm produce trade is augmented by malting indus 
tries and by distilling, bacon curing, and woolen manufacture, 

TULLE, a town of central France, capital of the départemen 
of Corrèze, lies on the western edge of the Massif Central and iş 
strung out along the deep, narrow valley of the Corrèze River in 
Bas Limousin. It is on the Bordeaux—Clermont—Ferrand road 
and railway, 55 mi. (89 km.) SSE of Limoges by road, Pop, 
(1962) 16,477. 

Tulle owed its importance in medieval times to the abbey 
of Saint-Martin. Of the cathedral, which dates from the 12h 
century, only the nave and later medieval tower remain, Tull 
has long been noted for arms making, and the manufacture of smal] 
arms, carried on by the state, is still the chief activity. The fing 
silk net that takes its name from the town was formerly made 
there. In the Montane valley near Tulle are the Gimel cascades, 

(Ar. E. S; 

TULLUS HOSTILIUS, third king of Rome (tao 
672-640 B.c.), characteristically a warlike monarch. His success. 
ful wars with Alba Longa, Fidenae, and Veii mark the first impor 
tant expansion of the Romans beyond the area of the city itself, 
Tullus is best taken as a historical figure, although some scholars 
regard him as a duplicate of Romulus. Both carry on war against 
Fidenae and Veii, double the number of citizens, organize the 
army, and disappear from earth in a storm. There is an un 
doubted historicity, however, in the destruction of Alba during 
his reign, granted that the fight of the Horatii and Curiatii (qa) 
is a fiction. The founding of the Curia Hostilia (early meetin 
place of the Roman Senate) by Hostilius may also be regarded 
as authentic. 

Other details of Tullus’ reign are less certain. He disputes 
with Numa, the institution of the fetiales (priestly college in 
charge of international relations), and the incorporation into 
Rome of the Caelian Hill is variously assigned to Tullus, Rom: 
lus, Ancus Marcius, Tarquinius Priscus, and Servius Tullius. 
details of the incorporation of Alba into the Roman state—y 
the enrollment of Alban chiefs in the Roman Senate—are, how: 
ever, entirely consonant with the historical fact of Rome's eatly 
expansion by amalgamation rather than subjugation. 

BrsriocraPHy.—Livy, i, 22-31; Dionysius of Halicarnassus, iii, 18) 
Cicero, De Republica, ii, 17; H. Last in Cambridge Ancient Histor), 
vol. vii, pp. 377 and 401 (1928). (R: B. Lo) 

TULSA, a city of northeast Oklahoma, U.S., on the Ak 
River about 200 mi. (322 km.) SW of Kansas City; the seat 0 
Tulsa County. Tulsa calls itself the oil capital of the wotl 
Nearly 800 oil companies of all types with investments throug 
out the world have offices there, and much of the city’s econ’ 
activity is concerned with exploration, drilling, production, te fi 
ing, transportation, marketing, financing, supply, and research i 
the petroleum industry. The aviation industry is next 1 impo 
tance, and in addition there are approximately 700 firms M if 
Tulsa area manufacturing a wide variety of products. Thee 
is also the commercial and financial centre of a rich agi¢ 
area. 

Tulsa began in the 1830s as a village of Creek Indian religa 
including many of mixed blood, from Alabama; the name a 
Creek community in their former home was given to the new 
tlement. After the St. Louis-San Francisco Railway T 
Creek Nation in 1882 a white community developed. 
corporated in 1898. The population was only 1,390 in het 
with the discovery of oil at nearby Red Fork in 1901 an ust 
Pool in 1905, and the subsequent development of the nt 

tinent oil and gas region, Tulsa’s growth was phenome" 1h 
1960 the population of the city was 261,685, an increase ie 
in the decade; that of the standard metropolitan statistica ao 
(Creek, Osage, and Tulsa counties) was 418,974, an nan 
27.8%. (For comparative population figures for the city sA 
in OKLAHOMA: Population.) F chambi 

The national headquarters of the United States Junior j 
of Commerce is in Tulsa and the International Petrole 
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tion is held there. Educational facilities include the University 
of Tulsa, a Presbyterian institution founded at Muskogee as Henry 
Kendall College in 1894 and moved to Tulsa in 1907. The Tulsa 
Philharmonic Orchestra; the Tulsa Opera, Inc.; the Philbrook 
Art Centre; and the Thomas Gilcrease Institute of American His- 
tory and Art are other significant cultural institutions. 

The water system, which brings water by gravity flow from two 
lakes on Spavinaw Creek, more than 50 mi. away, is one of Tulsa’s 
greatest assets. The city has over 3,000 ac, (1,200 ha.) in parks, 
the largest of which has golf courses, a zoo, picnic and recreation 
areas, anda lake. Residents also have easy access to the numerous 
lakes af eastern Oklahoma. (W. A. SE.) 

TULSI DAS (1543?-1623), Indian poet whose principal work, 
the Ramcaritmanas (“The Holy Lake of the Acts of Rama”), is 
the greatest achievement of medieval Hindi literature (g.v.), and 
has exercised an abiding influence on the Hindu culture of north- 
ern India. The Ramcaritmdnas expresses par excellence the reli- 
gious sentiment of bhakti (“loving devotion”) to the Vaisnava 
avatar, Ram, who is regarded as the chief means of salvation. The 
central figures of the traditional story, Ram in his human aspect, 
his wife Sita, and his brothers, are represented as ideals of conduct 
for the devotee, and the poetry is in general of a high order. 
Although Tulsi Das was above all a devotee of Ram, he remained 
a smārta Vaisnava (a follower of the more generally accepted tra- 
ditions and customs of Hinduism, rather than a strict sectarian), 
and his poem gives some expression both to orthodox monistic 
advaita doctrine and the polytheistic mythology of Hinduism— 
though these are everywhere subordinated to his expression of 
bhakti for Ram. His eclectic approach to doctrinal questions 
meant that he was able to rally wide support for the worship of 
Ram in northern India, and the success of the Ramcaritmanas 
has been a prime factor in the replacement of the Krsna (Krishna) 
cult by the cult of Ram as the dominant religious influence in that 
area, (For an explanation of the technical terms used here, and 
an account of the gods mentioned, see HinpuisM: Gods, and The- 
ological Schools.) 

Little is known about Tulsi’s life; he was probably born at 
Rajapur, Uttar Pradesh, and lived most of his adult life at Vara- 
nasi (Benares), where he died in 1623. The Ramcaritmanas was 
written between A.D. 1574 and, probably, 1576 or 1577. A number 
of early manuscripts are extant—some fragmentary—and one is 
said to be an autograph. The oldest complete manuscript is dated 
1647. The poem, written in Avadhi, an eastern Hindi dialect, 
comprises seven cantos of unequal lengths, A variety of stanza 
forms is employed, much the most usual being a series of four 
thymed quatrains (caupai) concluded with a shorter rhymed cou- 
plet (dona), Although the ultimate source of the central narrative 
is the Sanskrit epic Ramayana (q.v.), Tulsi’s principal immediate 
Source was the Adhydtma Ramayana, a late medieval recasting 
of the epic which had already sought to harmonize the advaita 
system and the Ram cult. The influence of the Bhdgavata-purdna 
(see Sanskrit LITERATURE), the chief scripture of the Krsna 
Cult, is also discernible, with that of a number of minor sources. 

Eleven other works are attributed with some certainty to Tulsi 

äs: Krsna gitévali, a series of 61 songs in honour of Krsna 
written in Braj Bhasa, a western Hindi dialect, These have noth- 
ng of the eroticism often found in Krsnaite literature. (2) Vinay 
* a iRG, a series of 279 verse passages addressed to Hindu sacred 

ces and deities (chiefly Ram and Sita), also written in Braj 
‘asa, in a rhetorical, emotive style. (3) Gitdvali, a collection 
the ws in Braj Bhasa telling the story of Ram, and emphasizing 
rooster: side of his divine character. (4) Kavittdvali, telling 
a tis from the story of Ram, laying stress on the heroic side 
metres Sine character. It is written in Braj Bhasa, in various 
syllabi he last section, in the kavitta metre (j.e., with 31-33 
the eS per line), contains some biographical information about 
‘ ia can be dated between 1612 and 1614. (5) Dobival, 

oe on of dohds and sorathds (inverted dohds). Many ot 

e ot Ppear in the poet’s other works, and the authenticity 0 
wnpretens has been questioned. (6) Ram lala nahachit, a brief, 

titu ntious description of part of the ceremony of Rām’s in- 

re with the sacred thread (see Hinpuism: Social and Eth- 


of 
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ical Aspects of Hinduism). (7) Vairāgya sandipini, a short de- 
scription, in various metres, of the peace attained by the true 
saint who practises vairdgya (“renunciation”). (8) Baravai 
ramdayan, a condensed version of the story of Ram, in baravai 
metre (że. with 19 metrical instants per line), (9) and (10) 
Parvati mangal and Janaki mangal, short poems on the marriages 
of Parvati to Siva, and of Sita to Ram. (11) Rāmājñā prasnavali, 
a series of verses, in the doha metre, intended to be consulted as 
omens, and consisting mainly of a history of Ram. 

Brstiocrapny.—W. D. P. Hill, The Holy Lake of the Acts of Rama, 
(1952), a good prose translation of the Ramcaritmanas, with useful 
introduction; R, Allchin, Kavitavali, translation with critical introduc- 
tion (1964), See also C. L. M, Vaudeville, Etude sur les sources et la 
composition du Ramayana de Tulsi Das (1955); J. M. Macfie, The 
Ramayana of Tulsi Das (1930) ; J. E. Carpenter, The Theology of Tulsi 
Das (1918); J. N. Farquhar, Outline of the Religious Literature of 
India (1920). (R: S. McG.) 

TULU LANGUAGE (also known as TuLruva), a language 
of the Dravidian family, spoken by about 950,000 people on the 
west coast of India in the South Kanara district of the state of 
Mysore. It has no literature. It is an independent language of 
the family and close affiliation with any one of the other languages 
is not yet clear. It has borrowed many words from Kanarese 
(q.v.) because of close political associations with this language, 
See further DRAVIDIAN. (M. B. E.) 

TUMBES (Ttmsez), the northernmost department of Peru, 
bounded on the northwest by the Pacific Ocean, on the north and 
east by Ecuador, and on the south by Piura. Area 1,827 sq.mi. 
(4,731 sq.km.). Pop. (1961) 57,378, The department is located 
near the northern end of the Peruvian coastal desert in a tran- 
sitional zone that receives a small amount of rain almost every 
year. Tumbes, the departmental capital (pop. [1961] 20,885), is 
located in an area where the Rio Tumbes provides water for a 
small irrigation district. The city was a minor Inca fortress on 
the road to Quito, and today is served by the Pan-American High- 
way. 

In the irrigated portion of the department farmers raise corn 
for the local food supply, and, in addition, grow some tobacco, 
cotton, and rice. Some cattle and goats are raised, and there is 
also a small fishing industry. In 1864 oil was discovered at 
Zorritos. This field is still productive, although it is not so im- 
portant now as is the southward extension of the field in Piura, 

Tumbes was first organized as a province in 1901 and became 
a department in 1942. It was of great strategic importance in the 
boundary conflict between Peru and Ecuador, when it became a 
base of military operations. (P: E: J.) 

TUMKUR, a town of Mysore state, India, and the head- 
quarters of the district of the same name, lies at the southwestern 
base of the Devarayadurga Hill about 40 mi. (64 km.) NW of 
Bangalore by road and rail. Pop. (1961) 47,277. It has a degree 
college affiliated to Mysore University, Local industries include 
a tool factory, a soap works, and rice and oil mills, 

Tumkur Disrrict has an area of 4,096 sq.mi. (10,609 sq.km.) 
and population (1961) of 1,367,402. On the eastern boundary of 
the district lies a range of hills which separates the basins of the 
Krishna and Cauvery rivers. Iron ore, limestone, and corundum 
occur in the Archean rocks of the district, A notable feature is 
the presence of springs, from which water is drawn for irrigation. 
Sira is a town of historical interest, with a fort dating from the 
16th century. Tiptur and Chiknaikanahalli are noted for the pro- 
duction of good quality coconuts. Other crops grown in the dis- 
trict include millet, rice, and oilseeds. (G. K. Gu.) 

TUMMEL, a river and a loch of Perth County, Scot. The ul- 
timate headwaters of the river, which passes through Loch Tum- 
mel, are the rivulets from the Black Mount in Argyll to the River 
Ba, and also the drainage of Loch Laidon (or Lydoch) on the 
Moor of Rannoch. From Loch Laidon the stream of egress turns 
east, piercing hill country with summits of 1,600 to 3,600 ft. (490 
to 1,100 m.) by a major west-east valley. During the maximum 
Quaternary glaciation this valley carried the powerful glacier 
which gouged out the rock-basin ribbon lakes of Loch Rannoch 
(at 668 ft. [204 m.] and up to 85 fathoms [155 m.] deep) and 
Loch Tummel, 10 mi. E (at 480 ft. now artificially raised about 
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17 ft. for a hydroelectric project). The River Tummel, so named 
on leaving Loch Rannoch, has the steep “valley step” descent of a 
glaciated valley, including the falls near Tummel Bridge, harnessed 
for hydroelectricity since 1933, and the wooded Falls of Tummel, 
a tourist attraction below Loch Tummel. After its confluence with 
the Garry, the river turns southeast past Pitlochry, with its new 
dam and winding, wooded reservoir, to the confluence with the 
Tay near Ballinluig and Logierait. The hydroelectric potentiali- 
ties of the area are realized in the Tummel-Garry project, which 
includes three generating stations, tunnels through the mountains, 
and two artificial lakes. The raising of Loch Tummel, thus dou- 
bling its length, has slightly altered, but not spoiled, the famous 
Queen’s View from a hill above the lower end of the loch. 
(A. T. A. L) 

TUMOUR, in a broad sense, may be applied to any localized 
swelling irrespective of origin, location, or composition; in a re- 
stricted sense, the word tumour denotes an abnormal growth of 
new tissue, arising by unknown cause from preexisting body cells, 
having no purposeful function and being characterized by a tend- 
ency to autonomous and unrestrained growth. Thus there are 
two main groups of swellings—(1) false tumours, or nonneoplastic 
swellings, and (2) true tumours, or neoplasms—conforming to the 
restricted definition. 

The essential basis for this distinction lies in the cellular com- 
position of all living tissues. Only by a recognition of the dis- 
tinctive appearance and other characteristics of individual cells 
can the nature, origin, and entity of a tumour be accurately de- 
fined, Swellings may be composed of normal body cells, abnormal 
body cells, or foreign cells (those introduced from without the 
body). Abnormal cells—the kind that generally make up true 
tumours—differ from normal cells in having undergone one or 
more of the following alterations: 

1. Hypertrophy, or an increase in the size of individual cells. 
This feature is occasionally encountered in true tumours but oc- 
curs commonly in other conditions. 

2. Hyperplasia, or an increase in the number of cells within a 
given zone. In some instances it may constitute the only criterion 
of tumour formation. 

3. Anaplasia, or a regression of the physical characteristics of 
a cell toward a more primitive type. This is an almost constant 
feature of malignant tumours, though it occurs in other instances 
both in health and in disease. 
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These form a heterogeneous group. In most instances the cause 
of the swelling is well understood. 

Inflammatory Swellings—These are formed in the normal 
course of the reaction of the body to irritants. The mass of the 
swelling is composed mainly of normal cells which, in response to 
a noxious stimulus, multiply in the zone that is the seat of the 
attack. The two common causes of inflammation are trauma (in- 
jury) and infection. Traumatic swellings of an acute nature in- 
clude bruises, black eyes, and sprains. Examples of chronic trau- 
matic swellings are calluses, bursitis, and overgrowth of bones 
after inaccurately healed fractures. Infectious swellings of an 
acute nature include boils, abscesses, felons, and inflamed lym- 
phatic glands. Those of chronic type result from tuberculosis, 
syphilis, actinomycosis, leprosy, etc. 

Hypertrophic Swellings.—The essential feature of these is 
an increase in the size and number of the cells constituting a par- 
ticular organ or part. The excessive muscular development of the 
calves of the legs of some ballet dancers is an example; another 
is the enlargement of the breasts and uterus in pregnancy. All 
such hypertrophic swellings result from normal physiological 
processes. 

Parasitic Swellings—These result from the multiplication 
within the body of living cells introduced from without. The only 
common example is hydatid disease, caused by tapeworm larvae 

and marked by the formation of cysts in the internal organs. Both 
the wall of the cyst and the contained fluid are derived from the 
foreign cells, which evoke an inflammatory response on the part of 
the adjacent body cells. € 
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Cysts.—A cyst is a closed sac containing fluid. The nature of 
the fluid may be bloody, mucoid, milky, etc. Clear fluids such as 
lymph, in cysts near the surface of the body, will transmit light: 
hence they are translucent. Some cysts are true tumours that 
happen to develop in spherical form with a central space occupied 
by degenerative fluid products of their own cells. Other cysts re- 
sult from degenerative changes occurring within the solid sub. 
stance of true tumours. Many, however, are not related to 
tumours at all, the following being specific examples: retention 
cysts, which are dilated glands whose effluent ducts are blocked 
e.g., sebaceous cysts (wens); distention cysts, formed by the cia 
tation of closed sacs which normally contain but little fluid, eg, 
hydrocele; congenital cysts, which do not necessarily appear at 
birth but are all derived from embryological structures that have 
persisted fortuitously, e.g., thyroglossal cysts, branchial cysts; 
parasitic cysts (described above); and degenerative cysts, e.g, 
a ganglion of the wrist, blood cysts. Treatment of cysts consists 
in surgical removal where and when indicated. 

Degenerative Swellings.—These result from distention of 
hollow organs or tissues following an abnormal weakness of their 
walls or their investing membranes. They include aneurysms 
(localized swellings of blood vessels), varicose veins, hernias, and 
diverticula (protrusions of the intestinal mucosa through the bowel 
wall). 

False Swellings.—Deeply seated organs or structures may be- 
come abnormally prominent because of the wasting of their super- 
imposed coverings. A false impression of enlargement may there- 
fore appear. 

Swellings of Unknown Origin.—This group embraces a few 
types of swellings that may or may not be true tumours, inflam- 
mations, or degenerations. The outstanding example is enlarge- 
ment of the lymph nodes in Hodgkin’s disease. 

Phantom Tumour.—This term is applied to the apparent en- 
largement of the lower abdomen that occurs in women who suffer 
from a hysterical conviction that they are pregnant. It is not in- 
frequently accompanied by alleged concomitant accessory signs of 
pregnancy. The “tumour” promptly disappears under the influ- 
ence of hypnosis or anesthesia. 
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These are composed of masses of tissue developed from pre 
existing body cells. In some instances the tumour cells are not 
mal in appearance, faithful reproductions of their parent types; 
such tumours are generally benign. Other tumours are composed 
of cells slightly different from normal adult types in size, shape, 
and structure; these tumours are usually malignant. Y 

Origin.—The cause of true tumours is unknown. They anise 
by a proliferation of body cells in the absence of a normal stim- 
ulus, or, alternatively, in the presence of an abnormal stimulus; 
the precise nature of both processes has not yet been elucidated. 
Without any discernible cause, the cells of a tissue start to a 
ply as though to fill a defect that does not exist. One import 
difference from the normal reparative process (see CELL: ui 
Growth) is a tendency for the daughter cells to assume character 
of a nature more primitive than that of their predecessors; iy 
they become anaplastic. baste: 

Certain factors are generally believed to favour the initiati 
tumour formation in isolated instances. Outstanding among 
is chronic irritation. Employment in certain trades 
tions predisposes to the development of certain tumours; 
cupations are associated with long-continued exposure to 
tation of various parts of the body. Experimental 
tumours by irritation has been accomplished in animals, | 
unlikely that experimental circumstances are identical wi 
that cause tumours in human beings. 

Another possible causative factor is heredity. Theri 
evidence that inherited characteristics may predispose th? dive 
opment of tumours, particularly of the malignant type. Sa, 4 
breeding of mice has produced strains in which virtually all e Ù 
viduals develop cancer. In human beings the high incident! io 
cancer in certain families is well known, but heredity BPP sca 
constitute only a minor subfactor in the propagation of the 
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Infection by microorganisms has not been proved as a cause. 
Certain experimental tumours of fowl have been shown to be 
transmitted by a virus. A possible instance of this mode of tumour 
formation in man would appear to be the soft warts commonly oc- 
curring in childhood, but there is some doubt that these warts are 
true tumours. The isolation of a viral agent in leukemia (a form 
of cancer) has strong implications for the origin of certain tumours 
in bone and lymphatic tissue. 

Trauma is a factor occasionally imputed, notably in instances 
coming to the attention of workmen’s compensation boards. It 
would seem that in some instances certain tumours, usually of a 
sarcomatous (connective-tissue) nature, may be causally related 
to trauma, but experimental production of a tumour in this manner 
has yet to be demonstrated conclusively. 

Autonomy of Tumours.—Natural inflammatory swellings are 
primarily beneficial to the body since they constitute one phase of 
the protective response of the body to noxious stimulus. True 
tumours, on the other hand, serve no such useful function. They 
grow for their own sake alone, at the expense of the body econ- 
omy. 

The capacity of inflammatory tumours to form and function 
depends on the general health of the body. In persons who are 
poorly nourished or ill, the inflammatory response may be poor or 
absent. True tumours on the other hand observe no such com- 
pliance with the general body resources. Even though a person be 
so physically exhausted that a recently sustained wound may fail 
to show any attempt at healing, a true tumour currently present 
will continue to grow, ignoring the ebbing vitality of the patient. 
In this respect tumours behave as parasites. 

Whenever normal cellular proliferation is required to carry out 
body repairs, the multiplying cells tend to reconstruct as faith- 
fully as possible the normal architecture of the part lost or de- 
stroyed. Proliferating tumour cells, on the other hand, follow no 
plan or deviate grossly from the original tissue pattern. Indeed 
their perversity is sometimes manifested by the disruption of nor- 
mal body processes as a result of their overproduction of internal 
secretions, as in certain tumours of the thyroid gland and pancreas. 

Clinical Manifestations—The mass of newly formed tumour 
cells usually constitutes a definite localized swelling, Should such 
a mass occur on or near the surface of the body, it can be felt 
or seen as a lump. Deeply placed tumours, however, may not be 
palpable. 

Some tumours, notably malignant ones, may assume physical 
characteristics other than that of lumps. They may appear as 
ulcers, indurated cracks or fissures, wartlike projections, or a 
diffuse ill-defined infiltration of what appears to be an otherwise 
normal organ or tissue. The tumour cells may replace completely 
the normal cells of the part: should the proliferation of new cells 
and destruction of normal cells proceed at the same pace, there 
may be little gross change in the size of the part, though there will 
Usually be an alteration in the consistency of the tissues. In other 
cases the normal cells may disappear more quickly than the tu- 
mour cells appear, so that the affected part may actually shrink in 
Sie, This is seen in certain cancers of the breast and in the 
annular type of cancer of the bowel. 

umours which arise in the tubular structures of the body, e.g., 
ie intestinal, biliary, and urinary tracts, are likely to cause ob- 
struction, F urthermore, such tumours, being located in the walls 
4 — various tubes, may bleed into the tract, so that the blood 
o aiy appears at the natural body orifices; this accounts 
ifa e vomiting of blood resulting from cancer of the stomach 
or bi 3 Passage of bloody urine in cases of tumours of the kidney 
rar ssh Again, the tumour by virtue of its similarity to a 
hs o ody may initiate the production of pus or mucus; these 

rances likewise are passed to the surface of the body. 
Himas arising within the bony cages of the body, e.g., chest, 
Pressu and spinal column, may cause symptoms by exerting direct 
and g re on adjacent vital structures such as the heart, brain, 
may Pinal cord. Those developing within the interior of a bone 
ee owt weaken the bone as to cause collapse, bending, or frac- 
velo; he destruction of specific tissue in which the tumour de- 

PS May so interfere with local function as to cause specific 
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symptoms; e.g., loss of vision in the case of a tumour within the 
eye. 

Pain is a variable symptom. It may result from direct pressure 
on, or irritation of, adjacent nerve tracts, e.g., the spinal cord; 
from increase of pressure within a rigid cavity, e.g., headache in 
the case of brain tumour; or from obstruction of a muscular tube 
with concomitant colic, e.g., tumours of the intestine. In their 
early stages all tumours tend to be painless, and even though they 
grow to a large size, should there be no interference with local 
function they may remain painless. Later, however, the malignant 
variety commonly causes pain by the direct invasion of nerve 
trunks or by destruction of bone. Tumours themselves are largely 
devoid of nerve fibres, excepting, of course, those that are com- 
posed of nervous tissue. 

Classification.—Since tumours may arise in any part of the 
body and from every type of cell and tissue, and since they may 
possess malignancy in any degree, an accurate, all-embracing clas- 
sification has yet to be achieved. Uncertainty as to the identifi- 
cation of some of the precursor cells from which tumours arise 
augments the difficulty. 

Tumours may be classified according to the specific type of cell 
predominating. It is convenient to consider tumours in relation to 
the following tissues of origin: (1) epithelial tissue, which forms 
the surfaces of the body and its tubular cavities and glands; (2) 
connective tissue, whose function is essentially supportive; and 
(3) tissues of mixed or indefinite type (see Table). 


Classification of Tumours 


Classification Classification according to tissue of origin 
according ty Connective Epithelial Tissue mixed 
tissue tissue or indefinite 
lipoma papilloma odontoma 
fibroma adenoma _ fibroadenoma 
angioma implantation adenomyoma 
chondroma lermoid fibropapilloma 
osteoma 
Benign myxoma 
neuroma 
myoma 
fibromyoma 
osteochondroma. 
glomus tumour 
Malignant sarcoma carcinoma specific adrenal 
tumours: 
Variable giant cell rodent ulcer melanoma 
in tumour mixed salivary 
malignancy glioma tumour 
or locally endothelioma carcinoid tumour 
malignant chordoma embryological 
tumours 


Long before the advent of the microscope as an aid to histologic 
study, medical men classified tumours on the basis of their ulti- 
mate effect on the patient; i.e., as malignant or benign, The 
malignant tumours are those that, in general, always kill the pa- 
tient eventually if left untreated or if not eradicated at an early 
stage of development. This distinction of the clinical behaviour 
of tumours holds good only up to a point, for it is known that 
some benign tumours, e.g., a lipoma, may readily cause death 
purely by virtue of location, by exerting pressure on the spinal 
cord. Other tumours appear to fall between the two main clinical 
divisions in that they may be only locally malignant, destroying 
all normal tissue in their vicinity but not spreading widely from 
their point of origin. Thus a third clinical category is needed: 
tumours of local or variable malignancy, 

Malignancy.—Malignancy refers to the tendency to cause 
death. Any tumour, of any type, may produce death by local 
effects if appropriately situated. The common and more specific 
definition of malignancy as applied to a tumour implies an inherent 
tendency, on the part of the cells composing it, to invade the body 
widely and relentlessly, to become disseminated by subtle means, 
and eventually to kill the patient unless all the malignant cells can 
be drastically and completely eradicated. 

The outstanding gross characteristic of malignancy is the tend- 
ency of tumour cells to wander from their site of origin by way of 
the circulatory and other channels—the process called metastasis, 
which may eventually establish these cells in almost every tissue 
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and organ of the body. In contrast, the cells of a benign tumour 
invariably remain in contact with each other in one solid mass 
centred on the site of origin. This gross physical continuity of the 
benign tumour cells enables them to be removed completely by 
surgical means, providing the location is suitable. But the dis- 
semination of malignant cells, each one individually possessing the 
facilities and tendency to give rise to new masses in new and dis- 
tant sites, precludes complete eradication by a single maneuver 
in all but the earliest period of growth. 

The question frequently arises, does a benign tumour ever be- 
come malignant? In other words, is malignancy a property that 
may be acquired by benign tumour cells? It is known that normal 
body cells, if subjected to the appropriate (and little understood) 
stimulus, may form tumours and that these tumours may be either 
benign or malignant from the start. Both types of tumour rarely 
are found in the same individual at the same time. Still more 
rarely does a primarily benign tumour appear to become trans- 
formed into a malignant one. It is possible, however, for a pri- 
marily malignant tumour to remain quiescent, mimicking a benign 
one clinically, for a long time. Of the group of tumours in which 
malignancy is variable, some are benign from the start and remain 
so; others are apparently malignant from their moment of origin; 
and finally, a few appear to change from innocent to malignant 
type. In the latter case the histologic picture of the tumour be- 
fore and after malignant transformation may show no differences. 
Thus, acquired malignancy is not necessarily dependent upon dis- 
cernible changes in the appearance of the tumour cells. To sum 
up: a benign tumour may undergo malignant transformation but 
the cause of such change is unknown. The regression of a malig- 
nant tumour to benign type is, lamentably, unknown. 

For a detailed discussion of malignant tumours, see CANCER; 
CANCER RESEARCH. 


BENIGN TUMOURS 


Characteristics——Benign tumours tend to occur in younger 
people, usually before age 40. The cells show no great variation 
from those of normal tissue, in contrast to the appearance of 
cancer cells. The arrangement of the new cells may suggest an 
abortive attempt to reproduce the normal structure of the part 
but this effort is usually crude and ineffectual. All tend to remain 
localized at the site of origin. These tumours enlarge by accretion, 
pushing aside the adjacent tissues without involving them inti- 
mately. Malignant tumours, on the other hand, invade the sur- 
rounding structures, thereby becoming fixed to them. 

Many benign tumours are encapsulated. The capsule consists 
of connective tissue derived from the structures immediately sur- 
rounding the tumour. While the capsule serves to demarcate the 
tumour it does not act as a limiting membrane. Malignant tu- 
mours, as a rule, do not possess a capsule though some of the 
sarcomas arising from soft tissues may have a pseudocapsule in 
their early stages. The chief effect of the capsule is to lend the 
physical property of mobility to the tumour mass. Well-encapsu- 
lated tumours are not anchored to their surrounding tissues. It 
may be possible to bounce the tumour about in the part; e.g., a 
fibroadenoma of the breast. Should the tumour arise from bone 
(an osteoma), the enveloping muscles and tendons will move 
freely over and around the mass. 

Benign tumours of any one type are frequently multiple, several 
arising in different parts of the body either simultaneously or in 
succession; in such cases all the tumours are identical. It is most 
unusual for more than one malignant tumour to arise primarily, 
but, should this primary tumour give rise to tumours elsewhere 
(metastases), these secondary masses tend to differ from the pri- 
mary growth in their gross physical characteristics, though re- 
maining identical histologically. 

Benign Tumours Arising from Connective Tissue.— 
Lipoma.—This is the commonest of all neoplasms and consists 
of fat cells which are microscopically indistinguishable from nor- 
mal fat cells. They are invariably ensheathed in a delicate trans- 
parent capsule which sends fine septa through the body of the 
tumour, making it lobulated. (So-called diffuse lipomas are char- 

acterized by absence of a limiting capsule, They are probably not 
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true neoplasms but rather result from disturbances of metabo. 
lism.) Small lipomas tend to be plaque-shaped, larger ones hem, 
ispheroidal; others may become stalklike (pedunculated), Sii 
fat is soft, so too are most lipomas, though in their infancy th 
are frequently firm. Pain is a most unusual feature and Pitt 
the rare complication of calcification. Since fat at body temper. 
ture is a clear fluid, prominent lipomas near the surface of the 
body may be translucent in a strong beam of light. 

Lipomas tend to occur in all situations where normal fat is found 
and thus may be classified according to site; namely, subcutaneous 
subfascial, subserous, submucous, subsynovial, and (more rarely) 
subperiosteal and subcapsular, By far the commonest site is the 
subcutaneous plane, immediately beneath the skin (see fig, 1), 
While commonly single, they may 
be present in scores. They vary 
, from the size of a pea to that of 
è a football. They may arise a 
any age but are rare in the first 
decade of life. It is generally 
conceded that they are not sub- 
ject to malignant change, the so- 
called malignant lipomas being 
liposarcomas from the start. Li- 
pomas may be removed surgically 
for cosmetic reasons or to pre- 
vent interference with the func- 
tion of local structures; e.g., when 
the tumour is exerting pressure on 
the spinal cord. Complete re- 
moval is usually effected quite 
easily and is never followed by re- 
currence. 

Fibroma.—This is a rare tt- 
mour composed of white fibrow 
tissue enclosed in a thick, tough 
capsule. It is usually spherical, 
hard, painless, freely movable, 
and seldom bigger than an orange. 
A “soft” variety is described but 
is uncommon. Fibromas at 
found in the bones, chiefly abot 
the gum line of the jaw and the nasopharynx; in the tendon 
sheaths, chiefly on the back of the wrist; in certain glands (breast, 
ovary, testicle); and in the nerves. The last-named site is the com 
monest. Here the tumours spring from the fibrous sheath of the 
nerve rather than from the conducting tissue; hence they contait 
no nerve elements. The eighth cranial nerve is especially prom 
to develop tumours (the so-called acoustic neuroma). 

Von Recklinghausen’s disease consists of multiple small fibromés 
affecting the subcutaneous nerves and is accompanied by a patch 
discoloration of the skin. The condition tends to be inherite a 
of familial proportions. Molluscum fibrosum, plexiform neurom 
and elephantiasis neuromatosa are other manifestations of ™ 
tiple fibromas. Two complications are observed: myxomal jon 
degeneration (see below, Myxoma) and malignant transformat 
to sarcoma, the latter supervening particularly on the “soft 
riety of fibroma. ingt 

Treatment of fibromas consists in early excision of the e 
types. There is no uniformly satisfactory method of dealing 
the disease in its multiple form. w 

Angioma.—This tumour is composed of vessels. There na f 
types: (1) hemangiomas, or tumours consisting of blood ves 
and (2) lymphangiomas, or tumours consisting of lymphatic 
sels, pous, 

The hemangiomas are of three varieties—capillary, caver 
and plexiform—depending on the type of blood vessel fo! 
the tumour. z rihma 

Capillary hemangioma is the commonest form of bi 
(portwine stain). It consists of a mass of fine capillary Y kii 
filled with circulating blood. Itis seen most commonly iF ii 
but may affect deeper structures as well, In its typical on H 
painless and consists of a reddish, roughened, raised patch, 
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FIG, 1,—SUBCUTANEOUS LIPOMAS 


with an ill-defined border. The 
colour is due to the concentration 
of blood and frequently this can 
be expelled partially by pressure 
with a fingertip, causing the zone 
so pressed to blanch. It does 
not possess a capsule. The tu- 
mours, either single or multiple, 
appear shortly after birth and 
tend to increase in size for a few 
months. Many of them disap- 
pear spontaneously. The only 
serious complication is hemor- 
thage, which in some instances 
may be fatal. Treatment con- 
sists of excision if feasible; if not, 
radiation therapy may be helpful. 
Capillary hemangiomas do not 
tend to recur. 
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As they grow they expand and 
thin the cortex of the parent 
bone, producing considerable 
deformity. They may erupt 
through their bony covering and 
project outward into the sur- 
rounding soft tissues. 

All chondromas tend to be 
painless but are subject to myx- 
omatous degeneration and sar- 
comatous change. All should be 
treated by complete surgical ex- 
cision. 

Osteoma—This is a tumour 
composed of bone. Two varie- 
ties are distinguished: cancellous 
and compact. Cancellous osteo- 
mas (fig. 4) are made up of all the 
elements of the shaft of a long 
bone, including both the spongy 
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FIG, 4.—CANCELLOUS OSTEOMA OF 
THE LOWER END OF THE FEMUR 


medulla and the firm compact 


Cavernous hemangioma con- 
sists of a growth of blood vessels 
of the character of veins. Hence 
they appear, when near the sur- 
face, as soft, bluish, wormy masses. They are painless, If lo- 
cated in or near the trunk region they may show an impulse on 
coughing. They occur in the subcutaneous plane, in the muscles, 
in the solid viscera, and in the bones—one tumour only being the 
tule. In the bones they are prone to erode their parent site and 
cause collapse or fracture. Frequently they possess a partial 
capsule of thin connective tissue. Treatment is by excision if 
possible; otherwise, e.g., in vertebral sites, by radiation. 

Plexiform hemangioma consists of a mass of large vessels of 
arterial type and calibre. Not infrequently large venous channels 
are present as well, The temporal region of the head is the only 
common site, where the swelling appears as a pulsating mass which 
may erode the skin and the underlying bone. Treatment consists 
of complete and careful excision. 

The lymphangiomas are rare tumours and, like the hemangi- 
omas, are of three types. Capillary lymphangiomas consist of 
pearly vesicles the size of pinheads, affecting chiefly the lips and 
tongue. The cavernous type, also known as cystic hygroma, con- 
sists of large, thin-walled, translucent lymphatic cysts, usually 
found in the neck. The plexiform type consists of a wormy mass 
of grossly dilated lymphatic vessels; like the capillary type with 
which they are frequently associated, they tend to affect the lips 


and the tongue. All lymphangio- N 


FIG. 2.—(A) ECCHONDROMA OF 
THE SCAPULA; (B) ECCHONDROMA 
OF THE HUMERUS 


mas may be treated by excision 
or radiation. None possesses a 
well-defined capsule, 
Chondroma.—This is a tumour 
Composed of hyaline cartilage 
(the embryonic precursor of 
bone). While normally confined 
to bony sites, these tumours oc- 
Casionally are encountered free in 
foft-tissue sites. They form firm 
os Masses enclosed in a 
ck capsule. There are two 
ypes: ecchondromas and enchon- 
wares The ecchondromas (fig. 
rye Outward from the sur- 
z E their parent bone—com- 
only the flat bones of the skele- 
Nis ey may attain the size 
Sconut and they push aside 
e overlying structures, They 
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ally single. The enchon- 
Or of bones—usually the From -tue CLINICAL DIAGNOSIS OF SWELL- 
m y the rron 
d fasi O8 bones of the hands izenen tae, ere women” 
multiple + They are commonly fig, 3.—ENCHONDROMAS OF THE 


© and bilaterally placed. sMALL BONES OF THE HAND 


cortex. Their gross appearance suggests a ballooning outward of 
a portion of the parent bone at one point. They form hard pain- 
less masses deeply attached to the skeleton, displacing the soft 
tissues about them. Not infrequently they are capped by a bursa 
(fluid-filled cavity) which may be the seat of periodic inflamma- 
tion, thus causing pain overlying the swelling. These tumours 
probably form as the result of an accidental deviation from the 
normal pattern of growth in a long bone, for they arise only during 
the period of bone growth—before age 25—and cease to enlarge 
when their parent bone reaches maturity. Both single and multi- 
ple varieties occur. Treatment is by surgical excision. 

Compact osteomas (fig. 5) consist of proliferations of the dense 
cortical layer only of a bone. They are usually single tumours 
and constitute one of the hardest substances the body is capable 
of producing. They occur on the surface of the flat bones of the 
body, notably the vault of the skull and the lower jaw. In the 
case of the skull they may grow from either the external or inter- 
nal surface, or both, thus occasionally projecting into the cranial 
cavity and exerting pressure on the brain. When growing exter- 
nally they form a hard circumscribed boss over which the scalp 
rides freely. They occur at any age. Treatment consists of re- 
moval by sectioning the normal bone close to the periphery of the 
mass, since no instrument is sufficiently staunch to attack the tu- 
mour itself without fracturing the adjacent bone. 

Myxoma is.a rare tumour consisting of a mass of jellylike primi- 
tive connective tissue. 

Neuroma is an equally rare tumour formed of nerve cells and 
fibres, usually derived from the autonomic nervous system. 

Myoma, in pure form, is another rare tumour, consisting of 
muscle tissue only. There are two types: leiomyoma, derived 
from smooth muscle fibres, and 
thabdomyoma, from striated 
muscle fibres. 

Fibromyoma,—This is a com- 
posite tumour composed of fi- 
brous connective tissue and 
smooth muscle tissue. It is a 
common tumour, occurring much 
more frequently than either of its 
constituents in pure form. Its 
site of election is the uterus, 
where it is colloquially termed a 
“fibroid.” It is also the com- 
monest of all tumours of the 
uterus and develops there in three 
situations: either projecting out- 
ward from the womb, enlarging 
the body of the womb, or project- 
ing into the cavity of the womb, 
in which case it is prone to bleed. 
These tumours may grow to a 
colossal size, are frequently mul- 
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FIG. 5.—COMPACT OSTEOMAS OF 
THE SKULL: (A) PROJECTING FROM 
THE EXTERIOR ONLY; (B) EN- 
CROACHING ON THE CRANIAL CAV- 
ITY 
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tiple, and are likely to undergo simple degeneration and malignant 
change. Treatment consists in surgical removal which, owing to 
their multiplicity and their deep-seated location, may demand 
the complete removal of the uterus. 

Osteochondroma is the hybrid of the two “pure” tumours, oste- 
oma and chondroma. It occurs in sites common to the chon- 
dromas and clinically resembles the latter tumours closely. Osteo- 
chondromas should be treated by surgical removal. 

Glomus Tumour—This peculiar swelling consists of a mass of 
blood vessels, nerve cells and fibres, and epithelioid cells. It oc- 
curs chiefly on the extremities; the hands and feet are the com- 
mon sites. It usually appears a single, exquisitely tender, tiny 
reddish patch immediately below the skin or a finger nail. It is 
seldom as large as a grain of wheat when first discovered. It is 
believed to arise by proliferation of the local nervous mechanism 
of the capillary interconnections. Glomus tumours require sur- 
gical excision. 

Benign Tumours Arising from Epithelial Tissue.—Papil- 
loma.—This is a sprouting projecting mass of new tissue derived 
from a surface epithelium, There are three types—squamous-cell, 
transitional, and columnar-cell—based on the type of epithelium 
composing the tumour, None is encapsulated. 

Squamous-cell papilloma arises from a stratified squamous epi- 
thelium. The skin is the commonest site; there the process re- 
sults in a wart. These swellings are frequently multiple and in 
some instances may not be neoplastic at all. Other sites include 
the tongue, mouth, and vocal cords. All may be treated by sur- 
gical excision or radiation, 

Transitional papillomas are confined to the kidneys, ureters, 
and bladder. They contain a rich arborization of blood vessels 
surrounded by a delicate layer of epithelium. Hence their usual 
complication is hemorrhage, which is manifested by the painless 
passage of blood in the urine. In addition they may give rise to 
urinary obstruction and infection. All transitional papillomas are 
prone to become malignant and should therefore be eradicated as 
soon as diagnosed. If they occur in the bladder they may be elec- 
trically cauterized. 

Columnar-cell papillomas spring from and project into the in- 
terior of the gastrointestinal tract, the larger ducts of the breast, 
and the walls of certain cysts. They tend to bleed readily, thereby 
producing bloody effluxes, and all are prone to undergo cancerous 
change. They should be removed surgically. 

Adenoma in pure form is an uncommon tumour derived from 
the secreting cells and tubules of glands. They occur in the ali- 
mentary tract, mucous and cutaneous glands, and ductless glands. 
In the last-named situation they have been known to elaborate an 
excess of secretion, thus producing symptoms of overactivity of 
their parent gland (thyroid, pituitary, parathyroid, pancreas). 
Elsewhere they tend to bleed and in the intestine they may produce 
obstruction. They are usually small, spherical, painless masses 
surrounded by a definite capsule, Treatment consists in surgical 
removal. 

Implantation dermoid (fig. 6) is a tumour which assumes the 
form of a cyst. The common sites are the palms of the hands 
and the fingers. The popular theory of origin implies the growth 
of a bit of skin transplanted to a 
depth in the subcutaneous tissues. 
The wall of the cyst is formed of 
stratified squamous epithelium 
and the contents consist of epi- 
thelial debris. Implantation der- 
moids may grow to the size of a 
pigeon’s egg. They are painless 
and frequently translucent. They 
are readily treated by excision. 

Benign Tumours of Mixed Tissue Origin.—Odontoma 
(fig. 7) is a tumour derived from the elements of teeth and is 

therefore encountered only in the jaws. Since the teeth are de- 
rived from both epithelial and connective tissue elements, many 

varieties of odontoma may occur; but man, in contrast to animals, 
is subject to few types other than those of epithelial origin. As 
the process of tumour formation may afflict the teeth at any stage 
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FIG. 6,—IMPLANTATION DERMOID 
OF THE FINGER 
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of their development, three main 
types of epithelial odontoma are 
recognized: fibrocystic disease oj 
the jaw, dentigerous cyst, and 
dental cyst. All cause Swelling 
of the jaw with considerable pain, 
All may be satisfactorily treated 
by excision. 

Fibroadenoma is a hybrid 
which, like fibromyoma, is of 
more common occurrence than 
either of its two constituents in 
pure form. It consists of a mix 
ture of white fibrous tissue and 
epithelial cells of a secreting gland. It is often multiple, usually 
painless, spherical in shape, firm in consistency, and thickly en. 
capsulated. Only two locations are commonly noted: the breast 
and the prostate gland. It is the commonest tumour of the breast, 
where it must be differentiated from carcinoma—and vice versa, 
One or more tumours may be present in one or both breasts, It 
tends to develop before age 35. An outstanding clinical featureis 
the great mobility of the tumour within the breast tissue. Three 
varieties are described: hard, soft, and cystic. The soft and cystic 
tumours occasionally may reach the size of a football but the hard 
type seldom exceeds the size of an orange. Fibroadenomas havea 
small but definite tendency to become malignant. For this reason 
they should always be removed surgically as soon as they are diag- 
nosed. 

Adenomyoma and fibropapilloma are examples of rare hybrids, 
They assume the clinical features of one or the other of their con- 
stituent tumour tissues. 

Diagnosis of Tumours.—The main methods are commonly 
employed. The first and oldest is that of clinical examination: an 
appreciation of the physical characteristics of the swelling, the 
symptoms it initiates, its site, its mode of growth and spread 
any, and its effect on local and adjacent structures and functions. 
The success of this method depends essentially on the experience, 
skill, and judgment of the physician. It may frequently be supple- 
mented by X-ray studies of the part, notably in the case of tù 
mours of the bones and intestinal tract and the more deeply seated 
lesions that cannot be directly seen or palpated. 

The second and more accurate method is biopsy. A bit of tw 
mour tissue is removed and submitted to histologic examination. 
This procedure is employed where the diagnosis is in doubt, where 
the necessity of an extensive operation is being debated, or where 
the method of treatment is in doubt. Some subvarieties of ay 
specific tumour may best be treated by surgery, others by radir 
tion, and still others by a combination of these methods. Biopsy 
will usually provide the answer. While it constitutes the mainstay 
of accurate diagnosis it must be admitted that in some instances, 
notably in the case of near-malignant tumours, it may fail 0 
clarify the diagnosis. i 

Occasionally adjuvant methods of diagnosis are employe 
While there is no constant biochemical criterion by which tumour 
can be diagnosed, some of them, particularly of the adenomi 
group, will at times produce substances that alter the chemical “i 
physical processes of the body in such a manner that the presen“ 
of a tumour may be inferred. By the study of these second! i 
effects alone the diagnosis may be made with certainty and an Hf 
eration initiated for the purpose of searching for and rent 
the tumour; e.g., an adenoma of the pancreas or the paral 
gland. a 

The early diagnosis of a tumour depends primarily on mer 
tient who harbours one. He should have a suspected abnormi s 
investigated as soon as possible. Since some norm: 
mours tend to become malignant, it is obvious that earl; 
is essential. 

See also references under “Tumour” in the Index. 


ed. 
Brstiocrapuy.—W. A. D. Anderson, Synopsis of Pathology, Sp, Ka 
(1964) ; W. Boyd, A Textbook of Pathology, 1th ed. (1961); oth ed 
Illingworth and B. M. Dick, A Textbook of Surgical Pathology Ca) 
(1963). (C. È. 
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TUNA, the name for several large, rather deep-bodied fishes 
of the mackerel family (Scombridae); they are among the most 
valuable of food fishes, The identity and number of tunas is still 
a matter of uncertainty. A typical tuna species is a complex of 
populations er races with overlapping distribution. These can be 
distinguished only by statistical analysis of anatomical measure- 
ments, Extremes of differences between populations are often 
sufficient to make identification of species difficult, particularly 
since body proportions tend to change with age. The most im- 
portant tunas of commerce in the order of tonnage landed are the 
skipjack or oceanic bonito (Katsuwonus pelamis), the yellowfin 
tuna (Thunnus [Neothunnus] albacares), the albacore (T. ala- 
limga), the bluefin tuna (T. thynnus), and the big-eyed tuna 
(7. obesus). These are all more or less cosmopolitan species, 
occurring in various degrees of abundance in all warm and tem- 
perate seas. 

Tunas are distinguished by a series of detached finlets follow- 
ing the second dorsal and anal fins, and by a network of dermal 
blood vessels connected with the vascular plexus in the lateral 
muscles. This is evidently the thermoregulating mechanism with 
which tunas, unlike other fishes, maintain the temperature of the 
body above that of the surrounding water, sometimes by as much 
as 16° F. 

The bluefin tuna or tunny is the largest of the tunas, some speci- 
mens attaining a weight of over 1,500 lb. Anglers rate this fish 
among the greatest trophies obtainable. The larger specimens 
are often called horse mackerel. The yellowfin reaches a maxi- 
mum weight of about 400 Ib., the albacore about 80 1b., and the 
skipjack about 40 lb. The flesh of the albacore, the most costly 
species, being remarkably pale and delicately flavoured, is canned 
as white meat tuna. 

Tunas are pelagic fishes, migrating long distances over the 
oceans. An albacore, for example, tagged off California was later 
recaptured on the other side of the Pacific, 550 mi. southeast of 
Tokyo. Tunas feed chiefly on fishes, squids, and a variety of 
planktonic organisms. They spawn in the open sea over very 
large areas, 

Species with relatively limited distribution are the blackfin tuna 
(T. atlanticus), which has been observed only in the western 
Atlantic from southern Brazil northward to Cape Cod; and the 
longtail tuna (T. tonggol), which evidently occurs only in the 
Indo-Pacific region, Little tuna, false albacore, black skipjack, 
Mackerel tuna, and yaito are names used in different regions for 
small tunas of the genus Euthynnus. They are of some impor- 
tance commercially as game. 

The annual world production of tuna is about 2,000,000 tons 
of fresh fish, more than 40% of which is taken by Japanese fisher- 
Men over great distances in the Pacific, Atlantic, and Indian 
Oceans; about 20% of the catch is taken by U.S. fishermen sailing 
a south as Peru; the remainder by more than 50 other na- 

ns, 

See also references under “Tuna” in the Index. (L. A. Wo.) 

TUNBRIDGE WELLS (ROYAL), a municipal borough 
(1889) and inland watering place of Kent, Eng., lies 37 mi. (63 

.) SE of London by road. Pop. (1961) 39,869. 

a he town owes its popularity to its chalybeate spring (the 
a ), discovered in 1606, and its picturesque situation in a 

Y wooded district. The wells are situated on the famous 
pes a walk made for royal and fashionable visitors to the 
Fie and paved in 1700. From then until the Regency period, 
th Nit was superseded by Brighton, Tunbridge Wells was one of 

chief resorts of London society. It reached its height after 
=e Nash had gone there from Bath to become master of cere- 

a and it is associated with Colley Cibber, Samuel Johnson, 
eee Richard Cumberland, David Garrick, Samuel Rich- 
ioa and Sir Joshua Reynolds. The Tunbridge Wells of that 

va A sketched in Thackeray’s The Virginians, In 1909 King 
a ‘the Eu graciously commanded that the borough be known 
í he Royal Tunbridge Wells.” The oldest building is the church 
tellina Charles the Martyr (1684) which has a fine plaster work 
Wi 


ag by Henry Doogood, chief plasterer to Sir Christopher 
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A great number of buildings were designed by Decimus 
Burton in the early 19th century, including Holy Trinity Church, 
St. Peter’s Church in adjoining Southborough, and houses in 
Calverley Park. A new civic centre, comprising town hall; li- 
brary, art gallery, museum, assembly hall, police court, and police 
station, was opened in 1939 in the heart of the town. 

Primarily a residential and shopping town, Tunbridge Wells is 
also a conference centre. Land has been reclaimed to the north- 
east and a light industrial estate developed where optical frames, 
transistors, perfumes, food containers, and light engineering fit- 
tings are produced, Tunbridge ware, which included tables, boxes, 
toys, etc., of veneered hardwoods such as beech, sycamore, holly, 
and cherry, was made in the area for 300 years. 

TUNDRA, the cold, desert, treeless plains which form the 
arctic lowlands of Europe and Asia. The name is also generally 
applied to a similar area in North America. The prevailing low 
temperatures result from high latitude and proximity to the frozen 
northern ocean; vegetation is scanty. For descriptions of the 
tundra in the parts of the world where it appears, see the Physical 
Geography sections of Arctic, THE; Asta; EUROPE; UNION oF 
Soviet SOCIALIST REPUBLICS. See also DESERT; PLAIN. 

TUNGABHADRA, a river of southern India, is the chief 
tributary of the Krishna (Kistna). It is formed about 8 mi. (13 
km.) NE of Shimoga by the junction of two streams, the Tunga 
and the Bhadra, both of which rise in Mysore in the Western 
Ghats, about 32 mi. (51 km.) from the Arabian Sea.” The two 
streams and the united river thus have a long course eastward over 
the drier parts of the Deccan Plateau before joining the Krishna 
just below Kurnool in Andhra Pradesh. The total length of the 
river is about 400 mi. (644 km.), An early attempt to irrigate a 
large area around Kurnool was only a partial success but with 
modern techniques a vast scheme was begun on the Tungabhadra 
in the 1940s to provide both irrigation and hydroelectric power. 
On the right bank of the river, about 110 mi. (177 km.) SW of 
Kurnool, stands Hampi, the site of the capital of the ancient Hindu 
dynasty of Vijayanagar. (L. D: S.) 

TUNG CHUNG-SHU (c. 179-c. 104 B.C.), leading Confu- 
cian scholar, celebrated for his Theory of Mutual Response be- 
tween Heaven and Man, which amalgamated the Confucianist and 
Yin-Yang schools (see Cunese PuitosopHy). He was chiefly 
instrumental in the establishment (136 B.c.) of Confucianism as 
the state cult and the basis of official political philosophy, a posi- 
tion it was to hold for over 2,000 years. 

A native of Kuang-ch’uan in modern southern Hopei, Tung in 
the early years of Emperor Wu (Han Wu Ti) presented three me- 
morials in reply to queries prepared by the emperor. According 
to Tung’s theory, yang and yin as the two basic forces of the uni- 
verse (positive and negative, respectively) should be kept in har- 
mony. The ruler, given the Mandate of Heaven and following its 
Will, has the duty to cherish and educate his people. He may 
reform institutions when necessary but must never alter the basic 
moral principles. Government by virtue (a yang function) should 
dominate, government by punishment (yin) can only supplement. 
Excessive use of harsh punishments and unequal distribution of 
wealth are against the Will of Heaven. Because both nature and 
man are governed by yang and yin, Heaven may send portents 
and omens, such as comets, eclipses, drought, and flood, as warn- 
ings against bad government; failure to heed such portents brings 
dynastic decline and downfall. 

Tung’s proposal that Confucianism become the unifying thought 
of the unified empire was put into effect by the emperor, as were 
his proposals to set up an Imperial College (T’ai-hsiieh) to train 
promising students and to require nobles and governors to recom- 
mend annually for official appointment persons of talent and moral 
character. The system of civil-service examinations that even- 
tually developed from this became the basis of the bureaucracy 
that held the country together through many upheavals and dy- 
nastic changes and that guaranteed that men of humble birth and 
high ability might rise to positions of power and influence. Though 
Legalism was thus curbed, and some Legalist officials were re- 
placed by Confucianists, Emperor Wu himself remained inclined 
to Legalist methods and an expansionist policy. Because of this, 
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Tung eventually resigned his official position and spent the rest of 
his life studying and writing privately. 

The Ch’un-ch’iu fan-lu or “Luxuriant Dew [or Gems] from the 
Spring and Autumn Annals,” attributed to Tung and apparently 
preserving much that can be traced to the master and his school, 
is one of the most important philosophical works of the Han pe- 
riod. The book—a commentary on the Confucian classic—con- 
tains 82 short essays on such subjects as the rectification of 
names and the Five Elements (metal, water, wood, fire, earth), 
on the threefold obligations of the ruler, on human nature (in 
which a compromise is struck between the opposing theories of 
Mencius and Hsiin-tzu), and on the theory of portents. See also 
CONFUCIANISM. 

For English translations of selections from Tung’s writings, see 
E. R. Hughes, Chinese Philosophy in Classical Times, rev. ed. (1954) ; 
W. T. de Bary (ed.), Sources of Chinese Tradition, in the “Introduction 
to Oriental Civilizations Series” (1960); Wing-tsit Chan, A Source 
Book in Chinese Philosophy (1963). (L.-s. Y.) 

TUNG-KAN (Hur, Hurnu, Duncan), a name for Chi- 
nese Muslims of northwest China, is said to derive from a Central 
Asian Turkic term meaning convert. The T’ung-kan are descended 
from Chinese converted to Islam and from their intermarriage 
with Turkic Islamic tribes of northwest China who settled in 
Kansu, parts of Shensi, and former Ningsia (qq.v.) chiefly in the 
14th and 15th centuries a.p. Islamization resulted largely from 
the adoption of Chinese children by Turkic people. After the 
Chinese had defeated the Dzungar Mongols in the 17th and 18th 
centuries, the Manchu emperor dispatched groups of the warlike 
T’ung-kan to settle in Dzungaria (q.v.) to renew the ascendancy 
of the sedentary oasis dwellers over the nomad Mongols. Fol- 
lowing Muslim rebellions of 1861-62, the struggle for power within 
Islamic ranks in the northwest destroyed whatever unity derived 
from the religion. Gen. Tso Tsung-T‘ang (q.v.) was sent by the 
Manchu emperor to pacify the northwest. During his successful 
campaign many T’ung-kan were slaughtered. In the 1960s the 
T’ung-kan (numbering about 3,560,000) were concentrated at the 
cities of Ku ch’eng in Hopeh (q.v.), Urumchi, Hami, Turfan, and 
Manas in Sinkiang, in cities and towns of eastern Kansu, and in 
part of northeastern Tsinghai (g.v.). They differ from the Turkic 
Uighur (g.v.) of the Tarim Basin by having a language, appear- 
ance, and other cultural characteristics that are distinctly Chi- 
nese, In Kansu the T’ung-kan Muslims numbered about 1,100,000 
(1960s) and were organized into two autonomous chou (districts) 
and three autonomous Asien (counties). Their traditional mode 
of life was irrigation farming and merchandising. 

See also CHINA: The People. 

BrstiocrapHy.—The Moslems of China,” China News Analysis, no. 
226 (May 2, 1958) ; H. J. Wiens, “The Historical and Geographical Role 
of Urumchi... ,” Annals of the Association of American Geographers, 
vol. 53 (Dec. 1963) ; K. S. Latourette, The Chinese: Their History and 
Culture, 4th ed. (1964). (H. J. Ws.) 

TUNGSTEN (Wotrram), a dense, metallic element char- 
acterized by exceptionally high strength. It has a high melting 
point (3,410° C [6,170° F], higher than that of any other metal), 
low vapour pressure, high elastic modulus, and superior high tem- 
perature strength. At the boiling point of iron (2,887° C [5,229° 
F]) tungsten still has a tensile strength of several thousand pounds 
per square inch (psi). The metal has a nickel-white to grayish 
lustre. Its chemical symbol is W, from wolfram (see History 
below), its atomic number is 74, and it is in group VIa of the 
Periodic Table. 


HISTORY 


The word “tungsten” (Swedish tung, “heavy”; sten, “stone”) 
was probably first used by A. F. Cronstedt in 1755, who applied it 
to the calcium tungstate mineral subsequently known as scheelite 
(g.v.). In 1781 C. W. Scheele found that the mineral was a 
compound of lime with a previously unknown acid which he called 
tungstic acid. During the same year, T. Bergman concluded that 
it should be possible to prepare a metal from the acid. In 1783 
two Spanish brothers, J. J. and F. d’Elhuyar, both of whom had 
studied mineralogy and chemistry at the Freiburg School of Mines, 
and one of whom (J. J.) had studied in Bergman’s laboratory at 

Uppsala, found that another mineral, wolframite, contained the 
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same tungstic acid found in scheelite. They were also the fint 
to record the preparation of tungsten metal, which they made 
reducing tungstic oxide, WO, with charcoal, and named “y ali. 
ram.” The origin of the word wolfram is obscure. The earliest 
mention of “wolferam” in literature was made by Lazarus Ercke 
in 1574. Its spelling has gone through many modifications jp, 
cluding wolfert, wolfrig, wolferam, wolfram, wolframit, an 
wolframicum. In 1820 A. Breithaupt adopted the word wol. 
ramite for the mineral containing the tungstate of iron and map, 
ganese. In British and American usage “tungsten” is preferred 
for the metal whereas in Germany and a number of other Eur 
pean countries “wolfram” is accepted. 

The industrial history of tungsten may be said to have begn 
in 1847 with R. Oxland’s British patent for the manufacture of 
sodium tungstate and tungstic acid, which forms the starting point 
of the metallurgy of tungsten. Oxland’s second patent in 1857 
described the manufacture of iron-tungsten alloys. However, the 
metal itself found no application until nearly 50 years later when 
it was first employed as a lamp filament material. Tungsten could 
not be drawn for this purpose, and partially satisfactory lamp 
filaments became possible only after 1904, when A. Just and 
F. Hannaman developed a process to extrude a mixture of tungsten 
powder and an organic binder as a thread through a diamond 
die, followed by sintering and removal of the binder residue. The 
resultant filament tended to be rather fragile, but between 190 
and 1911 the most widely used-filament was made by their method, 
The decisive development came with W. D. Coolidge’s discovery 
in 1908 that pure tungsten can be made ductile by mechanic 
working at high temperatures. A contemporary account by Coo 
lidge noted that “when work was first started on the problem a 
producing a ductile form of tungsten, the metal looked very u- 
compromising.” In his process, tungsten powder was cold pressed 
into a thin bar shape. This was then heated to just below the 
melting point of the bar to yield a density in the sintered com 
dition of about 85% of full density. The bar was then machin 
hammered white-hot into a thin rod which could be drawn dowi 
at increasingly lower temperatures through consecutively smaller 
dies, into fine wire. Numerous refinements followed, but the 
powder metallurgy process is basically still that of Coolidge. 

Although preceded by several helpful discoveries, a second de: 
velopment of exceptional importance in tungsten technology ws 
that of cemented tungsten carbide in 1923 by K. Schröter H 
Germany. The succeeding developments in carbide tools resul 
in a small revolution in the machine tool industry. i 

The late 1950s marked the beginning of the development © 
tungsten as a space technology material, notably for the throt! 
sections of rocket engine nozzles. In this application it must 0 
casionally withstand abrasion at propulsion exhaust temperatu 
in excess of 3,300° C (6,000° F). This period has been chit 
acterized by the development of fabrication procedures previo 3 
thought impossible, and by developments in tungsten-base alloy 
for improved properties. 


PHYSICAL AND CHEMICAL PROPERTIES 
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the highest melting point (3,410 + 20° C); 
strength (600,000 psi); the highest musical note; ! 
coefficient of expansion 4.43 X 1076; and the finest ie 194, 


are five stable isotopes with mass numbers 180, ee i ed i 
179, 7 
at 


isometric and by X-ray analysis are found to 
cubes with a lattice constant of 3.1592 A, The specific £ 
tungsten is about the same as that of gold. It is 19.3 } 
nealed condition. 

Tungsten is paramagnetic. Magnet steels contain 4% t 
but these permanent magnets have been largely supersé 
the aluminum-nickel-cobalt-iron alloys. 

Chemically, tungsten is a relatively inert metal. 
tion of electrons in the incomplete orbits (O and $ ) p de 
5%, 5d*, 6s. Compounds have been prepared in while 
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Some Physical Properties of Tungsten 


Hal 
ble A Ra a Ww 
Momi n ET T E E 14 
‘Atomic weight F P E er Sn 183.85 s 
Crystal system | . «`. | body centred cubic 
Melting point. (CC) - ‘ 3,410:£20 
Tatent heat of fusion, cal/g . 46 
Boiling point (°C). o; o : 5,1274200 
Heat of yeperafion Er ighi 4 200610 
t, cal/g, ai . . 
Spee eee a ae A,000%,C 4G: į 0.041 
at hs ee Cat PHG 0.047 5s 
j linear thermal expansion, °C at be 4.43X1 
RD atsoor > of}. sazxi0s 
\/sec/em?/om/ cs boys 7 ig ie 
ermal conductivity, cal/sec/em*/cm/°C, at f. í 3; 
i si x at 1,000° C 0.27 
re eed cy, 0.25 
ical resistivity (vol.) microhm-cm at EEE se ar) 5.5 
Electrical ¢ serosa eee h 
at 2,000° C * 66 
at 3,000° C 103 
Density us. stage of working, g/cm® 
metalpowder. >. |. 2.0-2.5 
presintered at about 1,500° C 10,0-13.0 
sintered to 3,000°C . . ws Nae hee ne 16.5-17.5 
swaged or forged 2 a ee eee ee 18.0-19.0 
Gavi: sk et a ee re 19.0-19.3 


ment has positive oxidation numbers of 2, 3, 4, 5, and 6, the 
latter being of the greatest importance. Tungsten is not readily 
attacked by the common acids and alkalies nor by aqua regia. 
It reacts with a mixture of concentrated nitric and hydrofluoric 
acids, Very finely divided tungsten dissolves in hydrogen perox- 
ide. The best solvent is fused potassium nitrite, the reaction being 
almost explosive. At incandescence tungsten reacts with all gases, 
including nitrogen, but excepting the noble gases helium, neon, 
argon, krypton, and xenon, Tungsten alloys readily with the fer- 
rous metals, with molybdenum, thorium, chromium, etc. 


OCCURRENCE 


The estimated amount of tungsten in the earth’s crust is about 
1.5 parts per million (0.00015%) or on an average, about 1.5 
grams of tungsten per ton of rock. This is approximately the same 
amount as for tin or molybdenum and about half that of uranium. 
There are only two economically important tungsten minerals. 
Scheelite (calcium tungstate, CaWO,, tetragonal, density 5.9- 
6.1) occurs in contact metamorphic deposits, high-temperature 
quartz veins, and more rarely in granite pegmatites. Wolframite 
(an iron manganese tungstate, (Fe,Mn)WO,, monoclinic, density 
1.0-7.5) is most often found in high-temperature quartz veins as- 
Sociated with granites and pegmatite dikes. The composition 
Tanges from ferberite, FeWO,, on one extreme of the series to 
hiibnerite, MnWO,, on the other end. 

See SCHEELITE; WOLFRAMITE. 


METALLURGY 


The production of metal begins with one of several possible 
chemical treatments to remove tungsten from mill concentrates. 
For example, a soda fusion of wolframite concentrate yields sol- 
uble sodium tungstate: 

4FeWOs + O2 4+ 4NazCOs = 4NasWOs + 2Fex0a + 4CO2 
' 6MnWO, + Oz t 6Na2CO3s = 6Na2WOt E 2Mn30« + 6CO2 
‘a another procedure, —300 mesh wolframite concentrates are 
E with sodium hydroxide solution to form soluble sodium 
re state, Acid decomposition of scheelite yields insoluble tung- 
ic acid and calcium chloride in solution: 
CaWOs + 2HCI = H:W04 + CaCle $ 
VEE, of the subsequent purification steps are designed to yield 

Pure a tungstic oxide or an ammonium paratungstate, 5(NH4)2* 
Soluble *xH,0, as is consistent with economic considerations. 
the ole THCNO,), or Ky0-Si0g-Alg0g “dope” may be added to 
tem Oxide for later control of grain size or grain shape at high 

ae in the fabricated tungsten part. The subsequent 
tolled ty teduction to metal is carried out under carefully con- 
tungsta urnace conditions, ‘The yellow oxide WOg or the para- 
powde te is reduced by degrees to black WO» and finally to metal 
to] res temperatures from about 600° to 900° C (about 1,100 
powder F). Higher temperatures tend to coarsen the metal 
dimet Produced beyond the ordinary 1-20 micron (.001-.02 mm.) 

er range, 
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Consolidation and Fabrication.—The reduced powder is 
compacted in a rectangular steel die to produce wire bar; in an 
isostatically pressed bag where large sizes or irregular shapes are 
being made; or by one of several other less common procedures. 
In some instances a 1,200° C (about 2,200° F) presintering treat- 
ment may be applied to strengthen the compact for temporary 
handling. Final sintering is carried out at high temperatures. 
Where size and shape of compact allow electrical self-resistance 
heating, the maximum sintering temperature reaches the vicinity 
of 3,000° C. For large or irregular shapes, which must be heated 
by radiation, sintering temperatures may be as low as 1,500°= 
1,800° C. In the latter case, longer furnace times must be used 
to compensate for the lower temperatures if adequate densification 
is to be achieved. If, as is ordinarily the case, the as-sintered 
piece is to be mechanically worked, it should be at least 85% and 
preferably 90-92% dense. For successful die forging, the latter 
is required to avoid fracture during initial deformation. Begin- 
ning swaging or forging temperatures are in the approximate tem- 
perature range 1,400°-1,600° C (about 2,550°-2,900° F), that is, 
at temperatures high enough for maximum plasticity but not high 
enough to bring about substantial amounts of embrittling recrys- 
tallization during heating and working. As the structure is increas- 
ingly deformed internally, the working temperature can be suc- 
cessfully decreased without the occurrence of fracture, that is, 
nearly down to room temperature after very large amounts of 
cold deformation (in the metallurgical sense, i.¢., substantially 
below the recrystallization temperature, but, in this case, above 
room temperature). The tendency of tungsten to behave in a 
brittle manner below a characteristic ductile-brittle transition 
temperature ordinarily prevents room-temperature working. The 
actual transition temperature varies with the processing history 
of any piece; for example, it may range from 390° C (about 
740° F) for 0.75-in. (18-mm.) sheet to as low as 250° C (about 
480° F) for 0.05-in. (2-mm.) sheet. With an adequate under- 
standing of its behaviour, tungsten can be successfully fabricated 
in a variety of ways. For example, nozzle shapes may be made 
by spinning tungsten sheet. However, satisfactory welding is a 
much greater problem than is the welding of steel, for example, 
because of joint brittleness. 

Tungsten sintered billets can be arc- or electron-beam melted 
and subsequently forged or otherwise fabricated if the cast ingot 
stage is followed by an extrusion step as the first mechanical 
working. Tungsten powder can be rolled, with difficulty, directly 
into sheet for sintering. Shaping by deposition from a halide is 
also feasible (WF, + 3H, = W + 6HEF), as is deposition by high- 
temperature plasma-arc spraying or forming by slip casting. 

The mechanical strength of any fabricated tungsten part is 
quite dependent on its ultimate composition and on its fabrica- 
tion history. Coarse grain size and very high purity are reflected 
in materials having lower strengths. Recrystallization of mechani- 
cally worked tungsten, which ordinarily occurs at about 1,650° C 
(3,000° F), results in a strength loss and also embrittlement. 
Tungsten is ordinarily brittle at room temperature (ductile-brittle 
transition). At these “low” temperatures, plastic deformations 
of less than about 1% result in fracture. 

Alloying.—Strengthening tungsten for greater resistance to de- 
formation at high temperatures usually involves alloying for solid 
solution strengthening or the provision of stable, finely dispersed 
inert particles which impede the internal movement of the crystal 
(see Crystats, Distocation oF: Alloying). Tungsten-molybde- 
num alloys are examples of the first case, The half-century-old 
and still very useful tungsten-thorium oxide alloys are examples 
of the second. The strengthening advantages made possible by 
alloying tungsten begin to fall off rapidly at service temperatures 
above about 2,200°-2,500° C (4,000°-4,500° F). A second ob- 
jective of alloying is that of reducing the ductile-brittle behaviour 
to below room temperature. Additions of rhenium to tungsten 
in amounts up to 30% have been very effective in achieving this. 


USES 


Traditionally tungsten has many uses, notably in the electrical 
and electronics industries, for lamp filaments, electrical contacts, 
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springs for use at elevated temperatures, tungsten-hard glass seals, 
X-ray targets, electric furnace windings, welding electrodes, 
vacuum tube elements, and thermocouples (including rhenium 
alloys), and in “heavy alloys” consisting of about 90 + 5% W 
with the balance Ni and Cu, or Ni and Fe. 

Aerospace.—More recently, tungsten has been used in rockets 
and missiles for propulsion nozzle throats. In this application 
there have been many designs including cast, spun, forged, vapour 
deposited, metal sprayed, and sintered powder with or without 
subsequent mechanical working. The “sweat cooled” nozzle con- 
sists of porous tungsten about 75-85% dense, into which silver 
or other lower melting metal or alloy has been infiltrated. During 
engine firing, the tungsten throat is cooled by evaporation of metal 
from its pores in the same way that a water-soaked sponge is 
cooled in flowing air. Other space uses include uncooled and 
cooled leading edge reentry surfaces (where stagnation heating be- 
comes excessive) and porous ionizer plates for cesium ion engines. 

Composite structures of the type in which tungsten is present 
as strengthening fibres in a matrix of another metal—for example, 
in copper—or structures in which tungsten is the matrix material 
and nonmetallic fibres are incorporated, is of considerable prac- 
tical as well as academic interest for high-temperature structures. 

In aerospace design, a strength-weight factor is often important; 
i.e., dense metals must possess a disproportionately high strength. 

Because of the high density of tungsten, it ordinarily cannot com- 
pete with Cb, Ta, or Mo at temperatures below about 1,760°— 
1,650°C (3,200°-3,000°F). Above these approximate temper- 
atures, the strength advantage of tungsten may justify its use. 
The use of tungsten may also be restricted because of its char- 
acteristic poor high-temperature oxidation resistance. 

Tungsten Carbide.—An important use of tungsten is in mak- 
ing tungsten carbide, WC. The di-tungsten carbide, W3C, is not 
useful for this purpose. The carbide may be made by any of 
several procedures. The best is made by heating tungsten powder 
and lampblack together. The resultant carbide is then mixed with 
cobalt powder binder by milling for several hours (higher carbide 
levels yield harder products; higher cobalt levels confer greater 
toughness), presintered, shaped, and finished by final sintering. 
Although binder metals other than cobalt have been used, cobalt 
remains by far the most effective from a metallurgical standpoint. 
Cemented tungsten carbides are often modified by varying 
amounts of incorporated tantalum carbide (TaC) and/or titanium 
carbide (TiC) where special properties are required; for example, 
greater resistance to tool “cratering” or higher temperature hard- 
ness. Cemented tungsten carbides are used for wire-drawing dies, 
blanking tools, deep-drawing tools, points of lathe centres, sand- 
blasting nozzles, gauges, textile thread guides, rock-drilling bits, 
cutting saws, compacting dies for ceramics, carbide lined mills, and 
a wide variety of machine cutting tools. Cemented tungsten car- 
bides are greatly superior to even the best alloy steels for many 
of these purposes. (See also CARBIDES). (V.D. Ba.) 

Tungsten Steels—The primary tungsten steels are: (1) tung- 
sten tool steels; (2) tungsten magnet steels; and (3) high-temper- 
ature high strength alloys. 

The tungsten tool steels have a tungsten content ranging from 
2% to 22% and are classified as tungsten finishing, shock resist- 
ing, hot work, and high-speed steels. In these steels the tungsten 
alloys with the iron and combines with carbon to form complex 
carbides, producing two useful properties: (1) resistance to the 
softening effects of elevated temperatures; and (2) increase of 
wearability by forming extremely hard, abrasion-resisting carbides. 

The tungsten finishing steels contain approximately 3.50% tung- 
sten and 1.35% carbon with no supplementary alloys. These are 
water hardening steels having high wear resistance, and are used 
primarily for small tube and wire-drawing dies. 

The shock resisting steels, also known as tungsten chisel steels, 
contain approximately 2% tungsten and 0.50% carbon with small 

amounts of silicon, chromium, and vanadium. These steels are 
oil hardening and have high resistance to shock, fatigue, and 
wear, They are particularly well adapted for tools such as pneu- 
matic chisels and heavy duty punches and for hot work applica- 
tions where considerable shock is involved. 
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The tungsten hot work die steels contain 9-15% tungsten 
0.30-0.50% carbon, and small additions of chromium, vanadium 
and molybdenum. This combination gives these steels high r 
sistance to wear and washing at elevated temperatures, high re. 
sistance to heat checking or cracking caused by repeated heating 
and cooling, and resistance to softening at elevated temperatures 
These tungsten hot work steels are used for hot die inserts tot 
gripper, header, and trimming dies, hot piercers, and aluminum 
zinc, and lead die-casting dies. | 

The outstanding application of tungsten in tool steels js jy 
the high-speed steels. Although it is possible to make high-speed 
steel without tungsten, some tungsten is needed to produce a too) 
of highest efficiency. High-speed tool steels contain 6-22% tung. 
sten, 0.70-1.50% carbon, and lesser amounts of chromium, van. 
dium, molybdenum, and cobalt. Their most important property, 
along with high wear resistance, is their ability to retain hardness 
and strength at operating temperatures approaching 650° C 
(1,200° F); this property is called red hardness (see HicH-Sprzp 
STEEL). 

Tungsten, in the range of 2-24%, has been added to nickel. 
chromium steels to improve their high-temperature strength, 
These steels have found use primarily as exhaust-valve steels and 
in high-temperature applications where, during operation, centrif- 
ugal force is not present. 

See also Toot STEEL; STEELS, ALLOY; and references under 
“Tungsten” in the Index. 3 (R. H. Bo.) 

Brsriocrapuy.—M. E. Weeks, Discovery of the Elements (1956); 
K. C. Li and C. Y. Wang, Tungsten, 3rd ed. (1955); C. J. Smithells, 
Tungsten (1953); C. Agte and J. Vacek, Wolfram und Molybdin 
(1959), Tungsten and Molybdenum (1963) ; J, C, Lokker, “Fifty Year 
of the Gas-Filled Lamp,” Philips Tech. Rev. 25, No. 1, 2-15 (1963/64); 
V. D. Barth, “Structural Materials for Use Above 1650 C,” Engng 
Mater. Des., 8 (1), 22-25 (Jan. 1965); H, Franssen, “Wolfram,” in 
Landolt-Bérnstein, Zahlenwerte und Funktionen, Technik, 2 Tel, 
Bandteil b (1964); R. Hultgren et. al., Thermodynamic Properties of 
Alloys (1963); K. A. Gschneider, “Physical Properties and Interrela- 
tionships of Metallic and Semimetallic Elements,” in Solid St. Phys, 
vol. 16 (1964); J. L. Taylor and D. H. Boone, “Tensile Properties of 
Tungsten from 2500 to 5400 F in Vacuum,” Trans. Am. Soc, Metals, Ni 
(3), 643-655 (Sept. 1963) ; N. E. Promisel (ed.), Tungsten, Tantalum, 
Molybdenum, Niobium and Their Alloys (1964); R. Kieffer and F. 
Benesovsky, Hartstoffe (1963); P. Schwarzkopf and R. Kiefien, 
Cemented Carbides, (1960), Hartstoffe und Hartmetalle (1953), Re 
fractory Hard Metals (1953); A. S. Hester, A. D. Mitchell, and R. W. 
Rees, “Tungsten Carbide,” Ind. Engng Chem. Int. Ed. 52, 94-10 
(1960) ; V. D. Barth and H. O. McIntire, Tungsten Powder Metallurg), 
National Aeronautics and Space Administration Technology Utilization 
Report SP-5035 (Nov. 1965). (V. D. Ba) 

TUNGURAHUA, a province in the highlands of Ecuadot 
bounded west by Bolivar and Cotopaxi, north by Cotopaxi an 
El Oriente, east by El Oriente, and south by El Oriente and Chim- 
borazo. Area 1,366 sqmi. (3,538 sq.km.). Pop. (1962) 178,10 
Its capital is Ambato, pop. (1962) 53,372. The chief concent: 
tion of people in the province is in the Basin of Ambato, just no! 
of Mt. Chimborazo. The immediate environs of Ambato. are it 
portant for their fruit orchards, producing apples, pears, peachts 
oranges, and other fruits, The lower part of the basin is use r 
growing maize (corn) and feeding dairy cattle. The steeper slope 
are used for wheat, barley, and potatoes and the grazing of sheep. 
The province is served by rail and by the Pan-American Highway: 

TUNGUS, a complex of peoples living in the subarctic for 
(taiga) of eastern Siberia, With an estimated population 
62,000 in the 1960s, they are linguistically related to the Man 
(g.v.) who ruled in China in the 17th to 19th centuries. Toge 
with Mongolian- and Turkic-speaking peoples, they form ung 
Altaic language family (see URAL-ALTAIC LANGUAGES). ef 
comprise two major groupings: the Evenki, or Tungus ae 
and the Lamut (Eveni). In addition, there are peti: 
merous Tungusic peoples related by ties of language and cu pr 
These include the Negidal who speak a closely related A 
guage, the Golds (Goldi, Nanai), the Yakutized Dolgan, and © 
groups. ob ant 
Evenki inhabit northern taiga in the U.S.S.R. from the Ani 
Yenisei river basins eastward to the Pacific, and from the ai 
Basin north to the Arctic Ocean, They live principally by nomi 


anot 
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reindeer breeding, hunting, and fishing. Evenki hunt wild rein- 
deer, musk deer, and roe deer for meat, and hare for skins, A 

werful incentive to hunt was imposed by the Russian conquerors 
of Siberia in the 17th century who collected taxes in the form of 
alts, A small group of Tungus people near Lake Baikal and in 
Outer Mongolia nave henman cattle and horse breeding from their 

at and Mongol neighbours. 

a Lamut live along the coast of the Sea of Okhotsk, relying 
on reindeer breeding and hunting forest game; they also hunt 
seals with harpoons. The Dolgan live in the far north on the 

'aymyr peninsula. The riverine Negidal have settled down and 
poo Bahing. In the Amur Basin, the Golds are rapidly becom- 
ing tussianized: on collective farms and in industry. 

Tungus are organized in exogamous patrilineal clans, each with 
its own name and membership of agnatic kin, The extended 
family is patriarchal, the wife joining the husband and his par- 
ents on marriage. ‘The traditional Tungus religion is shamanism. 
The central figure is the clan shaman, a singer, prophet, and healer, 
often a psychological aberrant and belonging to a specialized class 
of society. 

Evenki have fallen in number from 38,800 in 1926 to about 
24,000 in the 1960s. Eveni increased from 5,000 to 9,000 in the 
same period, but have changed little in number since 1939. About 
8,000 Golds were reported in the 1960s. The Dolgan numbered 
about 1,500 in 1926 and the Negidal 400; recent population data 
are lacking. See Arctic, THE: Peoples of the Arctic; see also 
references under “Tungus” in the Index. 

Brtiocrarny.—sS. A. Tokarev, Etnografiya Norodov SSSR (1958); 
| B- Eotapoy (eds); Beanies of Siberia ay M; A 

a, Aborigin he: LA. i 
Tan the Natives of he Ay Balin Cte Thane aren God 
and Magic (1961). (L. K.) 

TUNGUSKA, the name of two rivers of the U.S.S.R., both 
oe of the Yenisey (Yenisei). They are distinguished as 

e Podkamennaya (Stony) Tunguska (length 960 mi. [1,550 
km]; basin 96,140 sq.mi. [249,000 sq.km.]) and the Nizhnyaya 
(Lower) Tunguska (length 1,670 mi. [2,690 km.]; basin 181,970 
sqmi. [471,300 sq.km.]). Both rise in the southern part of the 
Central Siberian Plateau and 
flow north, but the Stony Tungu- 
ska flows west at about 60° N to 
Join the Yenisey, while the Lower 
Tunguska continues its north- 
Ward course to about 63° N be- 
fore flowing west. Both rivers 
lave innumerable rapids, espe- 
cially where the Lower Tunguska 
tosses basalt “traps,” and navi- 
a ay to ee fa 

ses, Freeze-up is long, from 
mid-October to about mid-May. 


average annual discharge is 
$0853 cu.ft. (1,440 cum.) per 
sec, on the Stony and 127,133  20vstas p. witson 
cu.ft, ; THREE TYPES OF TUNICATES 


= (3,600 cum.) per sec. on 
e Lower Tunguska. For both 


tive i grossularia); (below) solitary form: 
ot two-thirds of the an- Growing on seaweed; s 
Thi OW occurs in the spring. tunicate (Botryllus schlosseri) 

e basins of the two rivers lie 


wae im taiga, or coniferous, 
: s. Although coal deposits 
ve been discovered, they have 
ee little exploited, and the ba- 
a characterized by an ex- 
i mally thin population, about 
tson to 10 sq.mi. (26 sq.km.). 

TUNI (R. A. F.) 
an exe [CATE _(UrocHorp), 
ie 5 Sively marine animal, re- 
ra Vertebrates and therefore 
Binet man a common but 
nicat y ancient lineage, Tu- 
€s constitute the subphylum 


(Above) Colonial form: Gooseberry sea squirts (Dendrodoa 


(right) compound form: 


sag 
(or class of some authors) Tunicata, included in the phylum 
Chordata (see also CHorpate). They are common, cosmopolitan, 
frequently seen but rarely noticed since for the most part they 
are fixed growing organisms resembling more a potato than an 
animal. 

Tunicates are virtually universally distributed throughout the 
seas of the world, from the intertidal zones down to the deep 
abyss, and, inasmuch as certain types have given up a fixed exis- 
tence for a drifting, floating life, the vast expanses of the open 
ocean are also inhabited by these forms. The more primitive 
group, associated with the sea bottom, is known as the ascidians, 
or sea squirts, and may be found along or near the shore of all 
the seven seas, growing on seaweeds, on or under rocks, in sub- 
merged sand flats, on coral reefs, submarine cables, ship bottoms, 
wharf piles, and even on the shells of lobsters and sea snails. They 
abound from polar regions to the tropics. Some species are cos- 
mopolitan, being found from Spitsbergen to Cape Cod, Naples to 
Singapore; others are so limited as to be known only from grottos 
on a Brittany beach, or the Kerguelen Islands of the southern 
Indian Ocean. 

General Features.—At some time in the career of each tuni- 
cate it is provided with the forerunner of a backbone, a uniquely 
dorsal tubular spinal cord found nowhere among invertebrate 
animals, and similarly distinctive gills. Of these features, equally 
typical of the early human embryo, only the last usually survives 
into the adult animal, and mature tunicate animals in general are 
permanently attached forms with no capacity for locomotion, 
using an enlarged and elaborate gill system as a means of filtering 
large volumes of seawater for the sake of its contained micro- 
scopic life. As the name implies, a tunic is secreted by the skin; 
this covering not only helps to anchor the animal to some solid 
structure but gives rigidity to its outer form. Many tunicates are 
solitary individuals growing to the sizé of an orange, but like 
most kinds of animals that have given up freedom of movement 
for a sedentary life, many have become colonial forms in which 
the individual becomes subordinated to an organic community. 

The group has many peculiar and fascinating features. Alone 


Ascidiella aspersa 
golden stars 
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among animals it secretes its coat of tunicin, a substance almost 
identical with the ever-present cellulose of the plant kingdom. 
Tt has a heart similar to that of a chick embryo a few days after 
the onset of incubation, but unlike the chick heart the tunicate 
reverses the direction of its beat periodically. Its blood is unique. 
While the blood has no respiratory pigment and can carry no more 
oxygen than a similar amount of seawater, it is frequently rich 
in both sulfuric acid and the rare element vanadium, substances 
more associated with the production of steel than body fluids. 
In fact, the vanadium used in industry was originally almost cer- 
tainly deposited by ascidians living on the sea floor millions of 
years ago. Last, as the name of one genus, Pyrosoma (“fire- 
body”), implies, some are brightly luminous at night, Pyrosoma 
appearing as a glowing candleshaped body drifting through the 
surface waters of warm oceans. 

Relationship of Tunicates to Man.—The relationship of the 
tunicates to chordate animals as a whole, and therefore to verte- 
brates and finally man, has been the subject of much speculation 
ever since the existence of a chordate tadpole was first discovered. 
The first and Haeckelian interpretation was that the tadpole 
represented a relic of an ancient descent from an early vertebrate 
animal, the adult tunicate being in a sense highly degenerate, the 
tadpole being retained in the course of the development of the 
egg in conformation with the theory of recapitulation or bioge- 
netic law. This view was universally held until the 1920s, and was 
relatively comfortable, for it accounted vaguely for the existence 
of the tunicates themselves as a by-product and at the same time 
threw no slanderous aspersions on the origin of the chordate- 
vertebrate group of animals as forms that from the beginning 
swam in the light of the sun near the ocean surface, never de- 
scending for an apprenticeship on the plebian sea floor. Such a 
habit was supposed to account for the uniquely dorsal position 
of the nerve cord in vertebrates in contrast to the ventrally placed 
cord of belly-crawling invertebrates. 

An alternative interpretation, however, appears to fit the facts 
better, a view first presented strongly and plausibly by Walter 
Garstang in 1928. This considers the attached ascidians to be of 
primitive habitat. Not present-day ascidians, but their ancestors 
of very ancient times, probably more than 1,000,000,000 years ago 
in the Upper Precambrian era, are thought to have been relatively 
small simple forms attached to the sea floor. There they evolved 
a dorsal nerve mass for controlling the siphons; gill slits evolved 
for the escape of the food-bearing current, and a ventral heart to 
pump the blood. Their eggs developed at first into simple larvae 
swimming by means of cilia like the larvae of most primitive 
marine groups. From this originally simple larva the ascidian 
tadpole gradually evolved. 

No direct evidence can ever be obtained concerning the evolu- 
tion of the tiny delicate organisms of Precambrian times, but 
circumstantial evidence abounds and strongly supports this later 
theory concerning the origin of tunicates. If the tunicates were 
merely an isolated group of animals with no self-important rela- 
tives, the more plausible of two theories—the Haeckelian— 
would be readily and more or less indifferently accepted. But 
somewhere near the level of tunicate organism are the remote 
beginnings of human evolution itself and the last theory directs 
the line of descent into and through the group instead of making 
a detour around into the great unknown. In effect, the great group 
of vertebrate animals would have their origin in the enterprising 
young of a group of tiny water filterers cemented posteriorly to 
the sea floor. 

This is not implausible. Evolution does occur in relation to 
any stage in the life cycle of an animal, and larval types are 
known to have become the sexually mature adults. Tadpole- 
like larvae could have evolved from simpler larvae within the 
tunicate group, and such larvae could have suppressed their meta- 
morphosis into an old-fashioned tunicate, and continued to grow 
into a sexually mature swimming chordate organism from which 
the vertebrates eventually evolved. It could have happened and 

such evidence as can be culled from living forms suggests that 
it did. 
In other words, man can trace the dorsal position of his brain 
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and spinal cord to the upward reaching siphons of a primitive 

tached tunicate, his heart and basic pattern of blood eden 
that of the same organism, his ear passage to a respirato l 
slit of an early shark and in turn to a water-escape pasagi 
sessile ascidian, his pituitary gland (the master gland of his 

docrine system) to the subneural gland and hypophysial fied 
the same form, while his tubular spinal cord, brain, baek 
and trunk muscles derive from the tail that the swimming A 
dian larva evolved and managed to make permanent. : 

Since the time that primeval events such as these took place, the 

2 s y 
tunicates have had just as much time as all other surviving groups 
to become specialized in various ways, and there is no suggestio 
that in tunicates as they now exist man can recognize his contem. 
porary ancestors. 

Life Cycle.—Ascidians are hermaphroditic animals, each in. 
dividual producing both eggs and sperm, in many cases being 
able to fertilize their own eggs, in others unable to do so and 
thereby relying on cross-fertilization. Most solitary ascidians 
produce small eggs in large numbers, each being surrounded by 
buoyant follicle cells that enable it to float away in the currents 
while development proceeds, The early developmental pattems, 
while on a small scale and also condensed in time, resemble closely 
those of primitive vertebrates and are unlike those of any in 
vertebrate animals, This development leads directly to the 
formation of a minute swimming tadpole. In the case of these 
widely disseminated eggs, the tadpoles are quickly formed- 
long before they are capable of feeding. They are equipped for 
swimming to the sea surface, at least for a few critical hours 
Each possesses a tail for swimming, consisting of a central sup 
porting rod of cells, the notochord, which all vertebrates, includ: 
ing man, possess at some stage in their individual development 
as the immediate precursor of a vertebral column. In the case 
of ascidians, however, the development stops there, On eithet 
side of the notochord is a band of muscle fibres equivalent t 


the locomotory muscles of a fish, while a narrow tubular spi 


AscIDIAN 


FIG. 1.—STAGES OF DEVELOPMENT OF A SOLITARY i 
urt is abou 


The broader arrows indicate the direction of water currents (ad 
life size) 
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cord overlies the notochord throughout its length. These features 
and their combined organization are distinctive of all vertebrate 
and chordate animals and definitely link ascidians and other 
tunicates with the main evolutionary line leading eventually to 
man himself, in spite of the obscure and bizarre appearance of 
the adult forms. 

Jn the tadpole, the nerve tube expands in front as a small 
rain vesicle typically containing two sense organs. These enable 
the tadpole to orientate and swim towards the source of light, 
the sea surface, and away from the centre of gravity, away from 
he sea bottom. They represent an eye and an organ of balance 
in their simplest form. 

The existence of such a tadpole ensures a wide dispersion of 
the species, compensating for the immobility of the adult. This 
urpose is served, however, after a few hours, and then degenera- 
tive changes commence in the tadpole organization. It sinks 
toward the sea bottom, the tail becomes immobile, and the tadpole 
ecomes attached by three adhesive structures to any solid struc- 
ture sufficiently clear of soft mud. With the tadpole anchored, 
the tail being absorbed somewhat as in the case of the frog, 
development continues through this period of metamorphosis to 
form the first stage capable of feeding. This consists of a small 
arrel-shaped animal attached by what was originally its chin 
region, with a large funnel-like mouth facing upwards and allow- 
ing water to flow into a capacious pharynx or throat. The pharynx 
bears gill slits on each side through which the water passes into 
a surrounding chamber opening externally by another funnel. 
These funnels are called siphons, inhalent siphon and exhalent 
siphon respectively, and are characteristic of tunicates in general. 

In essentials the adult ascidian differs from the newly attached 
feeding individual in little more than increased size and the acquisi- 
tion of sex glands, ‘The typical adult ascidian is essentially a 
large sac corresponding to the throat region of a fish, into which 
leads the large inhalent siphon or mouth opening. The water taken 
inis strained through innumerable gill slits on each side of the sac, 
escaping into an external chamber leading to the exterior by way of 
the exhalent or atrial siphon. The remainder of the digestive canal 
isnarrow and leads from the lower end of the gill chamber. It con- 
sists of an esophagus, a simple stomach, andan intestine looped up 
toopen near the outlet of the exhalent siphon. The hermaphroditic 
Sex gland is usually found in the intestinal loop. Close to the 
loop isa simple heart. A solid nerve mass, or “brain” lies between 
the two siphons, with nerves extending to each. 

The reactions of the animal are practically limited to a swift 
closing of the siphons. At the base of the inhalent siphon a ring 
of tentacles prevents the passage of any particles too big to be 
Managed; contact with the grid of tentacles producing the con- 
traction reflex, and such a particle is rejected. Otherwise reactions 
are limited to mild responses to light stimulation. 
for oe Mechanism and Other Systems.—The mechanism 
tlk ities food is remarkable, both for its efficiency and for its 
ital evolutionary fate. The feeding mechanism consists es- 
fans ly of two components, that producing mucus for the en- 
to ‘a i ment of food particles, and that generating a water current 
the fe i those Particles, The water current streaming 1n through 
rt ee siphon is produced by the  outward-beating cilia 

fi a lasmic hairs) lining the numerous gill slits in the wall of 
Geo On passing through these minute slits the water 
ai in the surrounding atrial cavity toward the exhalent 

tien It shoots out through this opening to a considerable 
tifa a so that the water exhaled is not drawn in again 

i the mouth. The water entering the gill chamber contains 
ate tra ving plant and animal organisms suitable for food. These 
sists gees by the endostylar mechanism. This mechanism con- 
length of emotes groove, the endostyle, extending the whole 
around th e gill chamber, and a band of similar tissue extending 
tentacles e A end, immediately behind the anterior rng of 
ing mucus : he groove and band consist of glandular tissue secret- 
counterin a strands into the main cavity. Food particles en- 
organisme. e strands are entangled and the cords of slime and 

e midd are wafted toward the upper side of the chamber. Along 

lorsal line the cords are rolled into a single cord with 
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FIG. 2.—STRUCTURE AND FEEDING MECHANISM OF AN ASCIDIAN (FIGURE 
AT RIGHT IS CROSS SECTION INDICATED BY BROKEN LINE) 


the aid of the dorsal membrane, and the cord passes back to the 
esophagus. Passing through the esophagus, the cord reaches the 
stomach, is mixed with digestive enzymes, and travels slowly 
through the looped intestine until the indigestible remnant emerges 
near the base of the exhalent siphon. Here the strong outgoing 
current carries away the wastes to a safe distance. 

The food-collecting apparatus as just described varies in com- 
plexity, but basically the system is the same in all tunicates. The 
same system is well developed in amphioxus, another chordate, and 
even more significantly in the young of the lamprey, a true 
vertebrate. 

The blood and its circulation is of interest for several reasons. 
The pattern of blood vessels foreshadows that of the fishes. A 
large vessel passes from the heart forward beneath the endo- 
style, lateral vessels leave this and pass up the sides of the gill 
chamber to meet above in another longitudinal vessel. The heart 
itself is a tube folded lengthways within itself and has the unique 
property of periodically reversing the direction of its beat. After 
waves of contraction pass along it in one direction about 50 or 60 
times, it slows to a stop and a new set of contractions begins, 
starting from the opposite end. The reversal is independent of any 
external nervous control. The blood is free to circulate in either 
direction owing to the absence of any valves limiting direction 
as they do in all vertebrates. 

The blood itself is also peculiar. It transports no more oxygen 
than an equivalent amount: of pure sea water and contains even 
less carbon dioxide. No respiratory pigment is present or neces- 
sary owing to the relatively enormous surfaces exposed to flowing 
water, At the same time pigmented cells are usually present in 
the circulating fluid and contain oxides of vanadium and free sul- 
furic acid. In certain solitary ascidians, vanadium oxides may 
amount to as much as 15% dry weight of the blood, in spite of 
the fact that vanadium can barely be detected in sea water even 
by the most modern methods. How it is extracted by the animal 
and what part it plays in the activities of the organism are un- 
known. The sulfuric acid is also puzzling, Its presence is ap- 
parently associated—and probably its function as well—with that 
of vanadium, Apart from this it is difficult to understand how 
cells can tolerate within themselves a strong acid in a concentra- 
tion sufficient to kill animal tissues in general. 

Excretion of waste materials, especially the breakdown products 
of protoplasm itself, is managed in strange ways. Urates are de- 
posited as solid concretions in sacs isolated within the body either 
single and large, or small and numerous, as permanent. deposi- 
tories. Other waste substances are eliminated at the external sur- 
face of the tunic. The tunic itself consists of tunicin, a substance 
secreted by cells characteristic of the middle body layer that have 
actually migrated through the outer skin to form a connective 
tissue in a most unusual place. 

To complete the picture, there is a duct that passes from a 
glandular mass situated beneath the brain and opens by a ciliated 
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funnel at the front and dorsal corner of the gill chamber. The 
structure of this apparatus and the nature of the cellular material 
passed down the duct to mix with the incoming water current indi- 
cate clearly that it is the homologue of the pituitary gland of verte- 
brates, the master gland of the body governing the endocrine 
glandular system as a whole. Its function in tunicates is proble- 
matic. 

Reproduction.—In viviparous forms a small number of rela- 
tively large eggs are retained in the atrial chamber or in some spe- 
cial brood pouch and develop there safely at least until the tad- 
pole stage is reached. Wide dispersion of the species by the usual 
means of oceanic currents is sacrificed to a maintenance of the 
population in local territory together with the selection of a spe- 
cialized niche. The free-swimming existence, lasting only a few 
minutes, not only limits the extent of distribution but greatly re- 
duces the chances of any particular tadpole being eaten. In these 
forms the eggs are given a high degree of protection in several ways 
that ensure their survival to a comparatively advanced stage. This 
is in contrast to disseminating large numbers of small eggs to de- 
velop unprotected over a protracted period in the currents of the 
sea. 

Viviparity, generally speaking, is usually associated with types 
able to reproduce also by budding. The plantlike method of re- 
production, asexual reproduction or gemmation, is characteristic 
of many ascidians and has apparently arisen within the sea squirts 
on at least three separate occasions. It is a reproductive method 
very usual among nonmotile animals. If the tunicates as a whole 
are included, a fourth case of independently evolved budding 
should be added. 

Budding is essentially a separating off, either physically or 
physiologically of a fragment of a mature or of a developing in- 
dividual itself. The processes involved are essentially those in- 
volved in the regeneration of missing parts, a capacity tunicates 
have to a very marked degree. The nature of budding varies con- 
siderably among the different orders of tunicates, but in virtually 
every case it is due to some form of constriction by the epidermis, 
which divides the contained tissues into separate masses, the na- 
ture of the whole isolated mass depending on the nature and part 
of the particular tunicate involved. The process is usually asso- 
ciated with the presence of reserve food storing cells known as 
trophocytes. These are produced in large numbers especially in 
those forms that undergo a winter regression. The main growing 
season naturally coincides with the spring and summer when the 
microscopic food organisms are abundant in the sea. In the early 
winter the food supply dwindles and many ascidians degenerate, 
the disintegrating tissues being absorbed by wandering reserve 
cells that subsequently migrate toward the base of the individual. 
There the epidermal constrictions divide the congested contained 
mass of reserve tissue into small masses or buds capable of sur- 
viving the winter and developing into new individuals in the spring. 
This type of budding leads to the formation of the group known 
rather loosely as the social ascidians, where many individuals of a 
common egg parentage are closely clustered together and may even 
become imbedded in the same glutinous external tunic. In others 
the buds may remain partly attached to the parent and either in 
connection with their parents or with other individuals of their 
own bud generation develop community systems of blood vessels 
and exhalent siphons. These are true animal colonies in which the 
individuals are actually subordinated to the activity of the colony 
as a whole. 

Habitat.—The form of solitary and colonial ascidians is closely 
adapted to the various types of possible habitats, or, to put it 
conversely the various special marine habitats are populated by 
ascidians that are able to survive in and exploit such niches. 

Solitary ascidians are generally relatively large. They are to be 
found chiefly either attached to the surfaces of rocks, piles, or 
ship bottoms, or imbedded in submerged sand or mud flats. At- 
tachment is made by the growing external coat of tunicin, with its 

contained vascular processes. In quiet, more or less protected 
waters, such as harbours, estuaries, or relatively deep water, at- 
tachment is usually by the posterior end with the siphons reach- 
ing out into the water, as for example, Ciona intestinalis, the most 
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cosmopolitan example of them all. Where there js Considerable 
wave action, attachment is usually by the whole of one side, Some 
species are of but one habit or the other and are consequently 
limited in their range, while others, of which Ciona is as good ay 
example as any, vary their attachment according to circumstances 
and occur in a diversity of habitats. 

In two families of ascidians, however, species have forsaken a 
attached abode for the sifting sand, mud, or shell gravel of the 
sea floor of the continental shelf. These are molgulids and poly. 
carps, and in order to maintain their anchorage in such an w 
stable environment, they are large, more or less spherical, and 
have innumerable hairlike extensions of the tunic to which san 
grains or shell particles adhere, the whole being submerged in the 
sand except for the emergent siphons. Sand or shell particles ad. 
here also to the siphons and the animals are in consequence per. 
fectly camouflaged. At certain depths of the continental shelf and 
coastal inlets extensive beds of mud, sand, or shell gravel of suit 
able consistency occur and these large and more or less globular 
species of the genera Polycarpa and Molgula are found in enor- 
mous numbers. The sea bottom habitat and its great extent his 
apparently made it less desirable to send tadpoles wriggling to 
the surface of the sea, and in these genera the tadpoles have in- 
dependently allowed their eye to degenerate, being responsive only 
to the force of gravity, while in many species of sand-living mol- 
gulae, not only the eye of the tadpole, but its gravitational organ, 
the otolith, and the tail itself are lost. The effect is that large 
numbers of developing eggs are scattered over the sea floor where 
there is abundant room. 

Budding or compound ascidians on the other hand are cot 
spicuously unable to survive in such places, and for the most patt 
are attached to relatively flat surfaces over which a good but nt 
violent supply of clean water is assured. Reproduction by but 
ding, while leading to the formation of a colony unit rather than 
many separate individuals, has naturally an effect on the size of 
the individuals. If the process of budding is not too highly de 
veloped the individuals of a colony may be of a moderate si 
and number, and usually separate from though in contact with ont 
another. These are often grouped together as the “social” ast 
dians to distinguish them from the “compound” forms that at 
more truly colonial. This grouping is not a natural one and bring 
together such distantly related types as Clavelina and Stolonit, 
genera which belong to different orders of ascidians. The individ. 
uals being, however, of fair size need a corresponding amount 0 
space, and in general this group is found attached to protected sib 
merged rock ledges, to the anchoring processes of large laminaria 
seaweeds, or to the surface of corals and sea fans. i 

Where budding is more active, the individual size is reduced an 
the numbers increased, tending to create a virtually two-dimet 
sional colony. Colonies such as these are often large m fi 
though of little thickness, with relatively minute constituent 1 
dividuals. Together with bryozoans and certain sponges they ti j 
to form an encrusting film over the underside of rocks, cor j 
vasses, stalks and fronds of seaweeds, and solitary ascidians, 
the most part in the highly diversified environment of C04 
waters, lagoons, mangrove swamps, rocky shores, estuaries, 3 
the intertidal zone itself. Colonial ascidians in particular 
frequently brightly coloured with yellow, brown, red, al be 
even blue pigments, while in some the constituent individu “ee 
come grouped in small star-shaped systems (Botryllus), la 
like rows (Botrylloides), or rosettes (Polyclinum). opli 

Classification.—The great French anatomist Georges Lé with 
Cuvier at the beginning of the 19th century placed ascidians, a 
his “headless molluscs” the bivalves, and the class was name g 
defined by the evolutionist Jean Baptiste Lamarck in 181 wib 
though the chordate nature and therefore the relationship ig 
vertebrate animals was not recognized until many yan wa 
Only after Charles Darwin’s great theses on evolution ha! ie 
published and become widely known, was it discovered thal i 
sedentary sea squirts produced eggs that developed not ; 
into miniature sea squirts but into tiny tadpoles of the 
basic organization as the tadpole of the frog. 


. givid 
Tunicata or Urochordata is one of the three major dV 
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of the chordate phylum ; the other two divisions are Cephalochor- 
data and Vertebrata. (These divisions are considered as subphyla 
by some authors and as classes by others.) The Tunicata is fur- 
ther divided into three groups, here regarded as orders: Ascidiacea, 
whose adults are sessile, and Thaliacea and Copelata (Larvacea), 
whose adults are free-living in the open water. 

Ascidians have been classified in various ways, but primarily 
with regard to the position and nature of the reproductive glands, 
and according to the nature of the branchial or gill structure. : If 
the primitive type is considered to be relatively small with a mod- 
erately elaborate gill apparatus and an intestine looped beneath it 
and up one side toward the exhalent siphon, diversification within 
the order has been mainly in two directions. The intestinal loop 
may remain in this position while the branchial region is elabo- 
rated, or the branchial region may remain simple, but the intes- 
tinal loop together with the heart and reproductive glands descend 
down the attachment stalk. 

In addition to the order Ascidiacea, the tunicates comprise two 
others, the order Thaliacea and the order Copelata. These are un- 
attached forms inhabiting the oceanic currents, delicate trans- 
parent organisms not often seen but occurring in great numbers. 
The first of these is divided into three suborders, all members of 
which reproduce by budding to form colonies at some period of 
their life. The Copelata never bud and are permanently tadpole- 
like. 

Both the Thaliacea and Copelata show adaptation to a pelagic 
existence in the upper layers of the ocean. Pyrosoma is the least 
modified and is, essentially an unattached, floating colony, and is 
highly luminous. It glides slowly through the water by means of 
the water currents passed by each constituent individual into 
the hollow interior of the colony. The accumulating water escapes 
through the open end of the tube and the colony moves slowly 
in the opposite direction by a weak form of jet propulsion. 

The Salps and Doliolids have given up producing water cur- 
rents through their interior by means of ciliary activity and have 
substituted muscle contraction. Bands of muscle more or less en- 
circle the body of an individual and their contractions force 
water through the barrel-shaped organism, thereby drawing the 
animal through the water. 

The Copelata on the other hand retain the tadpole tail as the 
organ of locomotion. At times the action of the tail causes the 
animal to swim through the water, but most of the time there is 
present an external “house” of tunicin—secreted by the epidermis 
which floats or drifts along, and the activity of the tail causes 
water to flow through it and from which microscopic food orga- 
nisms can be filtered, 

The following is a synopsis of the group. 

Order Ascmracea, Attached forms with dorsal exhalent siphon; 
tanchial region (pharynx) with transverse rows of ciliated gill slits. 

Section Enterogona. Gonads on one side only, either within loop of 

testine or projecting beyond it posteriorly. s 

Suborder Phiebobranchia (Dictyobranchia). With internal longi- 
tudinal tubular vessels, Families: Cionidae, Perophoridae, Ascididae, 

orellidae, Diazonidae. 

Suborder Haplobranchia (Krikobranchia). No internal longitudinal 
Misa or bars, Intestinal loop always extends posteriorly into stalk, 

ie Clavelinidae, Polyclinidae, Didemnidae. RA 

Siibard, leurogona, Gonads usually paired, and in atrial i allt 
Fe ia gees Stolidobranchia (Ptychobranchia). With internal longi 
IN ars and wall of pharynx folded longitudinally to create greai i 
dag, Surface. Families: Pyuridae, Molgulidae, Styelidae, Botry! 


Order Tuartacea, Oceanic i ith i d exhalent 

i a (pelagic), with inhalent and exhaleni 

panha at opposite ends of body; with long simple gill slits instead 
Sans of small gill slits, 

sit order Pyrosomata. Colonies form hollow floating tubes open 

With fend only, individuals being imbedded in the wall of the tube 
ie eir inhalent siphons extending from the outer surface and their 

large ‘nt siphons opening into the hollow interior of the colony. Eggs 
ubo tadpole larva being found. Family: Pyrosomatidae. | 

bu border Doliolida, Primary individual nonsexual, reproducing by 

ladpok 8g. Budded individuals become sexually mature. Recognizable 

sidre  St#8¢ formed, but is temporary. Families: Doliolidae, Doliop- 


Suborder Salpi i Re. 7 

buddi alpida. Primary individuals, nonsexual, reproducing by 

PERA g. Buds form a long aih, Sometimes in form of wheel, and 

ige ABS being liberated. Eggs attached to parent and tadpole 
ent. Families: Salpidae, Cyclosalpidae. - 
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FIG. 3.—REPRESENTATIVES OF THE THREE ORDERS OF TUNICATES — 


Order Coretata (Larvacea). Small oceanic forms with permanent 
tail; internal structures simplified; peculiar tunic house formed in rela- 
tion to feeding mechanism. Families: Appendicularidae, Fritillaridae, 
Kowalevskidae. 

Brptrocrapuy.—J. Hopkinson, Bibliography of the Tunicata (1469 
to 1911) (1913); N. J. Berrill, The Tunicata (1951), Origin of the 
Vertebrates (1955); P. Brien, “Tuniciers” in Traité de Zoologie, ed. 
by P. P. Grassé (1948) ; W. G. Van Name, “North and South American 
Ascidians,” Bull, Amer. Mus. Nat. Hist, 84 (1945). (N. J. B.) 


TUNIS, capital of Tunisia and of Tunis wa al Ahwaz (Tunis et 
Banlieue) wilayat (governorate), is on an isthmus separating two 
salt lakes, the marshy Sabkhat as Sijumi and the Buhayrat Tunis 
(Lake Tunis), the west bank of which it occupies. The popula- 
tion of the city and its suburbs was estimated to be 700,000 in 
1964. Tunis stands, as Carthage did, on the threshold of the 
western bay of the Mediterranean, at the natural outlet of the 
Tunisian Tell and in easy communication with the south and west. 
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But its topographical situation differs profoundly from that of the 
ancient town. Built at the end of the shallow Buhayrat, it uses 
an outport, Halq al Wadi (La Goulette), for part of its sea trade. 
In 1893 a sea channel, 6 mi. (10 km.) long and 24 ft. (7.5 m.) 
deep, was cut through the Buhayrat to Halq al Wadi. Tunis be- 
came the eastern terminus of the railroad that crosses North Africa 
from Marrakesh (Morocco) and has rail links with the interior and 
with the coastal towns. 

The old town lies between the Bi’r Qassah and the Ra’s at 
Tabiyah hills, on a slope down to the Buhayrat; the new town 
developed on the flat low-lying ground between old Tunis and the 
lake. The modern section is built on a regular, somewhat monoto- 
nous plan with blocks of houses bordered by rectilinear avenues, 
some of which are tree lined. On the Avenue Habib Bourguiba, 
the principal thoroughfare, laid out from east to west, are the 
ministries, surrounded by gardens, the cathedral, the casino- 
theatre, the banks, and the principal hotels and cafés. The old 
town includes three distinct parts: the Medina (Madinah), or 
central city, which represents the primitive settlement, several 
gates of which are still standing; the suburb of Bab as Suwaygah 
on the north, where Jews live; and that of Bab al Jazirah on the 
south. The Jami az Zaytunah, or Mosque of the Olive Tree, 
is the seat of an important Muslim university, founded in 732 
by the Omayyad governor Obeid-Allah and reconstructed by the 
Aghlabids (9th century) ; most of its buildings date from the 13th 
to the 15th centuries. Behind the Zaytunah are the sugs, which 
are composed of little shops opening on to narrow, tortuous streets, 
covered by arches or roofs of planks, where only pedestrians can 
go. Each trade has its special quarter. Tunis possesses many 
mosques, notably those of the Kasbah (13th century) and Sidi 
Mahras (17th century). There are colleges of agriculture, eco- 
nomics, and arts, and the Pasteur Institute; the University of 
Tunis was founded in 1960. 

Tunis and Halq al Wadi together form the major port of Tu- 
nisia. Tunis is the centre of a rich farming region. Industries 
include the production of flour, semolina, olive oil, fruit juices, 
and tobacco, Cement and metal building structures are manu- 
factured and there are railway workshops, superphosphate works, 
two thermoelectric plants (at Halq al Wadi), and a lead smelter 
(Magqrin). The manufacture of carpets is an old-established 
craft. The industrial suburbs lie to the southeast. The interna- 
tional airport at Al ‘Uwaynah is a few miles to the northeast. 

Southeast of the city, along the valley of the Wadi Milyan, are 
magnificent remains of the aqueduct (originally Roman) from 
Jabal Zaghwan to Carthage. Tunis, the ancient Tunes or Thines, 
existed in the Carthaginian epoch, but its importance dates only 
from the Muslim conquest. It became the capital city toward the 
end of the 9th century, under the Aghlabids, and reached its great- 
est prosperity in the Hafsid period, when it is said to have sur- 
passed Cairo. Charles V took possession of it in 1535; the Span- 
iards were driven out in 1569, retook it in 1573, but ceded it to 
the Turks (who built the palace of Dar el Bey) in 1574. There- 
after the history of Tunis merged with that of Tunisia (g.v.). 

(P. W. I.; Hu. De.; X.) 

TUNISIA (At Jumuurivan at Tunusrvan), an indepen- 
dent republic in North Africa bounded west by Algeria, north and 
east by the Mediterranean, and southeast by Libya. The country, 
halfway between the Strait of Gibraltar and the Suez Canal, forms, 
with Sicily, the barrier between the eastern and western Mediter- 
ranean, With its two seaboards Tunisia has a coast of about 810 
mi. (1,304 km.) including the off-lying islands of Jalitah, Qarqan- 
nah, and Jarbah. The southern two-fifths of the country merges 
into the northern Sahara. The population, of whom the great 
majority are Muslims, was estimated to be 4,330,600 by 1963. 
Area 48,332 sq.mi. (125,181 sq.km.), excluding 15,046 sq.mi. (38,- 
969 sq.km.) disputed territory. The capital is Tunis. 

This article is divided into the following sections: 


I. Physical Geography 
1. Structure and Relief 
2. Climate and Hydrology 
3. Vegetation and Animal Life 
II. The People 


Ill. History 
. The Carthaginian Period 
Roman Rule 
The Advance of Islam 
Eastern Dynasties (9th-12th Centuries) 
. The Berber Dynasties (12th—16th Centuries) 
. The Turkish Conquest 
. European Influences 
. The French Protectorate 
. Independence 
IV. Population 
V. Administration and Social Conditions 
1. Constitution and Government 
2. Taxation and Social Conditions 
3. Justice 
4. Education 
5. Defense 
VI. The Economy 
1. Production 
2. Trade and Finance 
3. Transport and Communications 


I, PHYSICAL GEOGRAPHY 


1. Structure and Relief—Tunisia, unlike Algeria and Mo. 
rocco, is of only moderately high relief. The average altitude is 
less than 1,000 ft. (300 mi.). The elevation, rarely exceeding 
4,000 ft., declines toward the eastern plains bordering the gulfs 
of Susah (Sousse) and Hammamat. South of latitude 34° N, 
southern Tunisia has a tabular Saharan structure, with the sedi- 
mentary strata (Permian to Upper Cretaceous) nearly horizontal, 
These slope gently westward from a north-south escarpment of 
2,000-2,500 ft. known as the Jabal or Djebel (mountain) and 
Az Zahr or Dahar (back) under Continental Quaternary deposits: 
the sand dunes of the Grand Erg Oriental; the Nafzawah plain; 
and the salty mud of the shatts and sabkhat (saline lakes) of 
Fijaj, Jarid (52 ft. [16 m.]), and Gharsah (69 ft. [21 m.] below 
sea level). In the east the Jabal, prolonged northward by the 
Matmatah, falls to the broad Al Jifarah Plain, which is on the 
site of a leveled former summit now masked with alluvium. It 
continues through the island of Jarbah and the Tripoline Plain 
North of Qabis (Gabès) and Al Jarid (34° N) the relief is mort 
varied and mountainous and belongs to the domain of the Atlas, the 
great Tertiary chain of alpine type that traverses northwest Africt 
The Dorsale runs southwest-northeast, reaching 5,066 ft. (1,54 
m.) in Jabal ash Sha‘nabi. Although cut across by transverst 
depressions (Al Qasrayn [Kasserine], Sabibah, Zaghwan), it sep 
rates central from northern Tunisia. 

Central Tunisia comprises, in the west, anticlinal and frequently 
faulted chains running in various directions. They overlook bro 
synclinal depressions covered by old and recent alu 
and declining to the south and east. In the east extends the pro 
region of gentle hills of the coastal belt, As Sahil or Sahel, an 
of the Safaqis (Sfax) hinterland, with wide depressions occup!t 
by sabkhat (Kalbiyah, Sidi al Hani’), These Tertiary and Qual: 
nary Continental strata cover, in shallow folds, a deep S 
structure. 

Northern Tunisia, with its southwest-northeast mountain iG 
is more complex. The thick Secondary and Eocene sedimentari 
disengaged from the rigid Primary bedrock, which outcrops P 
in the Jalitah archipelago, have close parallel folds crossed pees 
jections of fluidal rocks from the Trias and broken by transv 
gorges. The Kroumirie and Mogods, with their cover of On 
clay and sandstone, have a high relief and an indented ou 
The whole of the northern region with its deep soil is ben ns 
the Tell. At the northwestern fringe of the High Tell Ma 1 
between Al Kaf (Le Kef) and Tabursuq, altitudes are about 3 f 
ft., reaching about 4,000 ft. where the Kroumirie appro 
Algerian frontier, but declining toward the plains of od yy 
(Banzart) and Tunis. The effects of erosion were incre eet 
tectonic movements in the Quaternary epoch and by the Baye 
ing rainy climate. The Wadi Majardah (Medjerda) and its Jesse" 
taries (Mallaq, Tassah, Silyanah), the Wadi Milyan, and the f 
streams have an irregular course; the low plain of the Maj 
has gained about 6 mi. (10 km.) from the sea since antiqu! A the 
the Matir and Bizerte plains are far from being filled up- ot 
northeast the simple relief and moderately folded structure 
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BOUNDARIES AND MAJOR PHYSICAL FEATURES OF TUNISIA 


Jtzirat Sharik (Cap Bon Peninsula) are doubtless related to the 
Saharan plateau, 
p 2. Climate and Hydrology.—The climate with its regional 
NEES depends on the latitude, proximity to the sea, and alti- 
re. Itis generally Mediterranean, with a dry and hot summer, 
tei into an almost rainless Saharan climate. North of 
Ry orsale range the rainfall exceeds 15 in. (381 mm.) annually 
itd Suffices for cultivation; south of the Qafsah (Gafsa) parallel 
creases below 7 in. (178 mm.) and is associated with desert. 
in % een the two, cultivation without irrigation is possible only 
y Castal regions and there only of hardy trees such as, olives. 
eens rises with distance from the sea, and altitude intensi- 
te cold of the winters although these are moderate. Summer 
Wii Tatures are more influenced by latitude and by the hot dry 
id aes or chehili) from the Sahara, Bizerte, with average 
annual temperatures from 11° to 26° C (52°-79° F), has an 
(Kair rainfall of 25 in, (635 mm.). Similarly, Al Qayrawan 
and ea in the central steppe has 10.5°-29° C (51°84 F) 
C (48°. ìn. (280 mm.) and Qibili in the Saharan zone has 9°-32 
~90° F) and 34 in, (89 mm.). 
€ northern wadies have the characteristic regime of Mediter- 
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ranean torrents, The principal one, the Majardah, whose basin 
covers 8,880 sq.mi. (22,999 sq.km.), has a flow ranging from 
2,650-2,825 cu.ft. (75-80 cu.m.) per sec. in February to 175-210 
cu.ft. (5-6 cu.m.) in June and July. The main wadis of the cen- 
tre, the Nabhanah, Marq al Layl, and Zurud (basin 5,900 sq.mi. 
[15,281 sq.km.]), although they come from the north, seldom 
reach the sea; the others run only for a few hours after heavy 
rain. The aridity of the Saharan zone is partly redeemed by its 
rich artesian sources, as in the oases of Al Jarid, Nafzawah, Qafsah, 
and Qabis. 

3. Vegetation and Animal Life.—From south to north three 
groups of biogeographical regions and three main types of land- 
scape can be distinguished. As far as latitude 34° N is desert, 
clearly defined west of Az Zahr and south of the Qafsah ranges. 
This is a characteristic landscape of dunes among which grow 
the low, bushy joint fir (Ephedra alata), the shrub (Raetama 
raetam), and the grass (Aristida pungens); of immense sabkhat 
covered by a thin layer of water or salt and fringed with shatts 
(beaches of saline clay with salt-tolerant vegetation); and of 
vast stretches dotted with a few poor plants such as Haloxylon; 
the whole contrasting strongly with the luxuriance of the oases. 
In the east the Jabal, strewn with a few Mediterranean plants and 
with esparto grass, overlooks the near-desert Al Jifarah Plain, 
which near the coast resembles steppe. In the south are running 
animals such as the dorcas gazelle, the addax antelope, and the 
timid fennec, and also rodents (jerboa and gundi). 

Bird life is not rich but includes sand grouse and bustards, 
Scorpions are widespread and almost as dangerous in summer as 
the horned viper and cobra which are also found. Lizards include 
the monitor (up to three feet long) and the oil-palm lizard. 
Arachnids are especially represented by the solifuges (sun spiders), 
e.g., the large Galeodes barbarus and G. olivieri, which are not 
spiders and are not poisonous. The oases abound in flies and mos- 
quitoes, and locusts from the desert sometimes ravage crops as 
far north as the Sahel. 

Between the Qafsah ranges and Dorsale lie steppes or pseudo- 
steppes, not unlike those of the U.S.S.R., with their light soils 
poor in humus and frequently caked. Their scanty uneven vege- 
tation includes plants such as artemisia and (in the west only) 
esparto grass, which shelters numerous reptiles. Trees which in- 
clude Acacia tortila in the south and Pistacia atlantica, are scarce 
except on the mountains, which are covered with thin forests of 
red juniper and Aleppo pines, and still harbour a few mouflons. 
The lower steppe, to the east, is dotted with big thorny tufts of 
jujube lotus and bears wide stretches of salty vegetation around 
the sabkhat. In the northeast the hills of the Sahil are better 
watered and their flora is partly Mediterranean. The dromedary 
(one-humped camel) cannot tolerate cold or damp and is not raised 
in the Tell, but is widely used in the desert and steppe (where it is 
harnessed to the plow) and in the Jazirat Sharik. 

The true Mediterranean vegetation, however, begins only be- 
yond the Dorsale, which is also the northern limit for animals such 
as the mouflon, southern gazelle, bustard, and cobra. The soils 
take on a generally brownish appearance: brown or red earths 
formed on the fossilized chalky crusts; gray soils more or less 
drowned by calcareous rock; and poor acid soils, in places podsolic, 
on the well-watered sandstones of the Kroumirie and Mogods. 
The natural vegetation northward becomes forest or shrublike: 
juniper, pine, Thuja, and thin jujube scrub in the relatively dry 
regions; forests of holm oak and dense thickets of wild olive and 
mastic trees on the mountains and better-watered areas; and for- 
ests of cork oak on the Kroumirie and Mogod sandstones. The 
densest forests, unlike those of Algeria and Morocco, have no apes; 
they have had no lions since the 19th century but a few panthers, 
servals, and numerous boars survive. Deer and mountain gazelles 
are rare. The birds are mostly of European origin; jays are not 
found south of the Dorsale. The few perennial rivers are poor in 
fish, mostly barbel. (J.-J. Ds.) 


Il. THE PEOPLE 


The population is basically Berber (q.v.), although the Berber 
language is now spoken by only about 2% of the inhabitants. 
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Generally, the primitive population has been preserved, as in- 
vaders and immigrants never sufficed to alter it. But allogeneous 
groups have been formed, including descendants of the Andalu- 
sians (see VANDALS) and of Christian captives on the coast around 
Bizerte, while in the southern oases, in the towns and on the 
Jazirat Sharik the influence of Negro slaves is marked. The Arab 
migrations left no precise anthropological changes. 

There remains a strong contrast between underpopulated inland 
Tunisia and overpopulated Mediterranean Tunisia, where the den- 
sity may exceed 300 per square mile (116 per square kilometre). 
The shifting population of the Tell is seminomadic, the people fol- 
lowing their flocks south in winter and camping in their portable 
dwellings (gurbi) made of branches and kib (“clay”), which dif- 
fer from the small tents called gitun used by those practising trans- 
humance. The arboriculturalists of the Sahel, whose journeys are 
a result of overpopulation, dwell in tents for several weeks 10-40 
mi. (16-64 km.) from their homes on land they own or rent, and 
sow or harvest their cereal crop. Many of the men from Jarbah 
leave their impoverished island for two or three years in order to 
set up grocery stores in Tunis or its neighbourhood, returning later 
to farm their land and dwell with their families. Farther south, 
the people of Matmatah often leave their dugout dwellings to seek 
work in the towns. By the 1960s nomads of southern Tunisia, 
with official encouragement, were beginning to settle. The process 
begins with the sinking of a well and takes shape with the erection 
of fences and the planting of a vineyard or olive grove. 


There is an urban middle class and a skilled artisan class. Un- 


der the French protectorate, the non-Muslim element was the 
economic leaven in a country which, as a whole, lacked profes- 
sional classes. This element consisted mainly of French, Italians, 
Maltese, and Tunisian Jews. The Jews of Jarbah with their an- 
cient ritual represented the survival of a Berber Judaism that 
spread among several tribes of the central region during the Mid- 
dle Ages. 


The Jewish groups, organized into a rabbinical com- 
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munity, speak Arabic. Tunisian Jews have been chiefly craftsme 
and traders, their upper classes becoming rapidly Europeanized i) 
Islam is recognized by the Tunisian constitution as the stale 
religion. 
The official language is Arabic, spoken by Muslims; but Frend 
is not regarded as a foreign language. (J. H. Sz) 


Ill. HISTORY 


For the archaeology of Tunisia see AFRICA: Archaeology: North 
Africa and Carthaginian and Classical. 

1. The Carthaginian Period.—from the 12th century B¢, 
the Phoenicians had a series of trading posts or ports of call on 
the North African coast. Carthage, founded in the 8th century, 
became the capital city and in the 6th century established 4 
maritime empire based on these trading posts. Carthage had als 
taken over territory in Africa corresponding approximately to 
present-day Tunisia. In the 5th century Carthage became an 
oligarchy headed by two suffetes. The country had a flourishing 
agriculture. Punic civilization in some respects absorbed Greek 
influences and extended over the Numidian kingdoms which bor 
dered Carthaginian territory on the west. 

Carthage, which had been engaged in numerous wars with the 
Greeks in Sicily, entered in the 3rd century on a conflict with 
Rome. The Punic Wars ended in 146 s.c. with the defeat of 
Carthage, but Roman civilization in Tunisia was to develop ona 
Punic basis. (See CarTHace; HapRumetum; Punic WARS.) 

2. Roman Rule.—The province of Africa founded after the 
fall of Carthage developed rapidly, especially after the civil wats, 
for the empire was at peace and the fortification of its southem 
borders sheltered it from the Berber raids. An ingenious irrige 
tion system and the development of communications stimulated 
agricultural development, especially the cultivation of the oliv 
tree. The ruins of towns and villages in regions such as Thysdrs 
and Utica (gq.v.) that are now poor or deserted bear witness tod 
prosperity which Tunisia has 
never since achieved. ; 

The country was organized in 
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maintaining itself with difficulty. (See also AFRICA, ROMAN PROV- 
F. 

A Advance of Islam.—The Islamic conquest reached 
Tunis in 647 and Okba ibn Nafi‘ founded Al Qayrawan in 670, but 
the resistance of the Berbers, of Constantine, and of the Byzan- 
tines delayed the complete submission of the country until 703. 
Under Muslim rule Tunisia and part of Constantine took the name 
of Ifriqiya. Conversion of the country to Islam was rapid but 
Jewish communities, and for several centuries small groups of 
Christians, were allowed to continue. Arabization was slower 
although Tunisia had absorbed considerable numbers of soldiers 
and immigrants from the east. 

4, Eastern Dynasties (9th-12th Centuries)—After the 
Kharijite revolt which, at the end of the Omayyad caliphate of 
Damascus, detached Barbary from the Eastern caliphate, Ifriqiya 
was the sole province which the Abbasid caliphs of Baghdad suc- 
ceeded in reconquering. Soon Tunisia came under the rule of the 
Aghlabid amirs (see AGHLABIDS), who were nominally vassals of 
the Abbasids but in fact independent. The Aghlabids conquered 
Sicily but did not try to extend their rule to the west over the 
Kharijite kingdoms. In the 9th century a brilliant civilization de- 
veloped with Kairouan as its centre. Local traditions owed more 
and more to ideas imported from the Abbasid east. 

Another Eastern dynasty succeeded the Aghlabids. This was the 
dynasty of the Fatimids (g.v.), descendants of the Prophet, who 
were established at Al Qayrawan by a Berber revolt and were sup- 
parted by their Kabyle vassals. But in 972 the Fatimids, who 

d conquered Egypt, established themselves at Cairo which they 
had just founded. They left Tunisia in charge of their faithful 
Berber allies, the Zirids. The brilliant civilization, which grew 
upin Egypt, extended over Tunisia. 

Although the Fatimids and their nominees belonged to the 
Shiite sect, it was the orthodox teaching of Islam, of which 
Kairouan had always been the stronghold, that triumphed in 
North Africa. Under the pressure of public opinion the Berber 
dynasties cast aside their obedience to the Fatimids. The caliphs 
of Cairo in revenge unleashed on Tunisia the Hilal, Sulaim, and 
Magqil Arab tribes. The Arabs, without founding any dynasties 
themselves, ravaged the country and deeply disturbed its political 
and social life, while the Normans from Sicily established them- 
selves in the ports and exacted tribute from them. 

5. The Berber Dynasties (12th-16th Centuries). —Tunisia 
Was conquered in 1159 by the Almohad caliph Abd-al-Mumin 
from Morocco who united all the Muslim west under his author- 
ity, But the Almohads (g.v.), after having brought peace to 
Tunisia, had to fight against incessant Arab revolts led by the 

oravid clan of the Banu Ghaniya. 

At the breakup of the Almohad Empire Tunisia came, in 1236, 
under the rule of the Hafsid dynasty which was founded by an 

had governor of Moroccan origin. The Hafsids (q.v.) inter- 
Vened several times in the affairs of their neighbours to the west, 
but their rule hardly extended beyond Constantine and Bougie. 
‘he Hafsid rulers were thus able to concentrate on their own 
kingdom to which they brought real prosperity despite Arab 
turbulence and dynastic crises. Under the Hafsids many aspects 
Of the ancient civilization of Oriental origin were mingled with ele- 
ments of Spanish civilization brought in by the Almohads and by 
usian refugees fleeing from the Christian reconquest of the 
Century. The marabout moyement which spread over Bar- 

ty finally reached Tunisia. 
. The Turkish Conquest.—During the decline of the Hafsid 
VERA as a result of Spanish raids on the North African coast, 

Uslim Pirates established themselves in several ports and set up 
dered kingdom. Their chief, Khair ed-Din (Barbarossa), ren- 

ze homage to the Ottoman sultan in order to strengthen his 
e against the Spaniards and in 1534 conquered Tunisia. The 
= toned Hafsid sultan appealed to the emperor Charles V who 

Pred him in 1535. After many vicissitudes and troubles the 
ime Were again masters of the country in 1574. Tunisia at this 
ity as governed by a Turkish administration under the author- 
4 Pasha, and its civilization included many Turkish elements. 
Power passed to a dey chosen by the janissaries. This 


327 


was the golden age of Tunisian piracy, although the interior of the 
country, supervised by Turkish. garrisons, was held in control. 
Many Moriscos (Spanish Muslims) were driven from Spain early 
in the 17th century and formed a valuable source of prosperity 
for Tunisia. Between 1640 and 1704 the bey Murad and his 
descendants formed a real dynasty. Finally Husain founded in 
1710 the dynasty which was to reign until the establishment of 
the Tunisian Republic. Under the Husainites Tunisia was opened 
up to European trade and made efforts to modernize itself, but 
it ran up against serious financial and diplomatic difficulties, 
(H: L. E. T.) 

7. European Influences.—Privateering, and the holding of 
European slaves by the Tunisian state, was abolished by the bey 
in 1819, four years after Muslim slavery had been abolished in the 
Kingdom of the Two Sicilies. In 1830, in view of previous repeated 
hostilities between Tunisia and Algeria, the invasion of the latter 
country by the French and the destruction of the dey’s Turkish 
government were favourably viewed by the bey’s government. 
They supposed the French presence to be only temporary and 
were indeed given hopes by Marshal Bertrand Clauzel that Tuni- 
sian princes would be appointed to rule in Constantine and Oran, 
From that time the history of Tunisia ran parallel with that of 
Egypt. An ambitious bey, Ahmed (1837-55), tried to modernize 
his state, abolished slavery, emancipated the Jews, permitted the 
opening of Christian schools, created an army, with a British and 
then a French general as adviser, and built a fleet which, however, 
never put to sea, At the same time he sought to emancipate him- 
self from Ottoman control and to balance the various European 
powers who took advantage of the financial difficulties which his 
expensive projects created for him. During 1837-73 authority 
was entrusted to the khaznadar (treasurer) Mustafa, who won the 
favour of the European powers by favouring reforms while mak- 
ing a fortune for himself by arranging loans with them on behalf 
of the bey at ruinous terms. The next bey (Mohammed, 1855- 
59), though a pious Muslim, carried innovation further, and under 
the pressure of British, French, and Turkish influence, promulgated 
a “Fundamental Pact” (Sept. 9, 1857), a kind of declaration of the 
rights of man, and introduced reforms similar to those which the 
powers had induced the Ottoman sultan to accept at the Congress 
of Paris in 1856. Not understood by the people, accompanied by 
concessions to Europeans (telegraph, and repair of the aqueduct, 
to France; La Goulette-Tunis railway to Britain), and involving 
the imposition of new taxation, these measures caused much popu- 
lar discontent. Mohammed es-Sadoq (al-Sadiq; 1859-82) com- 
pleted the Fundamental Pact by issuing a constitution. This, 
however, in no way mitigated the difficulties caused by maladmin- 
istration, extravagance, and the necessity for more taxes to cover 
the interest on the ever more ruinous loans, The demand for more 
taxes resulted in a widespread rising and in turning popular feeling 
to the Turkish suzerain, who was, however, prevented by French 
intervention from interfering, Taxation was somewhat reduced 
and the constitution abolished. 

In 1869 bankruptcy could no longer be concealed and a tri- 
partite financial control by Britain, France, and Italy was estab- 
lished, an international commission being authorized to receive all 
revenues and distribute them among the creditors. As in Egypt, 
the three European powers principally concerned, Britain, France, 
and Italy, cooperated uneasily vis-à-vis the Tunisian government 
while intense rivalry reigned among themselves, For a while 
British influence predominated and there even seemed a possibility 
of a British protectorate during the period (1855-79) when Great 
Britain was represented by Sir Richard Wood, whose French 
counterpart was Léon Roches. The defeat of France by Prussia 
(1870-71) led to increased Italian activity, but a threatened Italian 
naval demonstration (Jan. 13, 1871) in support of the claims of 
an Italian concessionaire was prevented by Anglo-Franco-Turkish 
intervention with the Italian government in Florence, The Tuni- 
sian government then turned to their suzerain, Turkey, and the 
sultan issued a firman by which the claim to tribute (long in abey- 
ance) was abandoned, but the suzerainty of the Sublime Porte 
was reaffirmed; the absolute authority of the bey in internal af- 
fairs was recognized, but Tunisia’s foreign relations were reserved 
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to the sultan (Nov. 18, 1871). In October 1873 the khasnadar 
Mustafa was at last removed from office and replaced by the 
capable Circassian Ottoman Khair ed-Din and by the bey’s favour- 
ite, Mustafa ben Ismail. In 1877 Khair ed-Din was in his turn 
removed, leaving the favourite Mustafa ben Ismail, incompetent 
and subject to French influence, in sole control. The next year, 
1878, the British government quietened French apprehensions at 
the British occupation of Cyprus by giving France to understand 
that it could have a free hand in Tunisia; this was followed by the 
withdrawal of Sir Richard Wood in the following year. Finally, in 
1881, the French government, inspired by the foreign minister, 
Jules Ferry, and alarmed at the ever increasing claims of Italy 
(based on the fact that Italy had far more material interests and 
far more citizens resident in Tunisia than France had), seized the 
opportunity of an incursion by some Kroumirie tribesmen from 
Tunisia into Algeria to send an expeditionary force of 30,000 men. 
On the arrival of the French troops in the outskirts of Tunis, the 
bey yielded and on May 12, 1881, signed the Treaty of Bardo 
(Al Qasr as Sa‘id, or Kassar Said). This authorized French mili- 
tary occupation, took from the bey the right to negotiate interna- 
tional agreements, envisaged a financial organization for the service 
of the public debt and foresaw the appointment of a French min- 
ister resident who would act as intermediary between the French 
government and the Tunisian authorities “in all matters common to 
the two countries”; but it also guaranteed the bey against all dan- 
gers which might threaten his person or his dynasty. 

8. The French Protectorate.—With the signing of the Treaty 
of Bardo the French government, supposing the affair concluded, 
began to withdraw their forces. Meanwhile, however, a popular 
rising broke out in the south and spread rapidly to Safaqis Al 
Qayrawan and the Oasis of Qabis. After a naval bombardment 
and ten days’ siege the city of Safaqis was captured on July 11, 
1881. In October three columns, moving from different points, 
met at Al Qayrawan, which surrendered on Oct. 26. Qafsah was 
occupied on Nov. 19 and Qabis on Nov. 30. 

French Algerian deputies in Paris then pressed for annexation 
but instead the French government opted for a protectorate; and 
in 1883 the treaty was amplified by the Convention of Al Marsá, 
of which the first article stipulated that “in order to facilitate 
the French government's exercise of its protectorate, H. H. the 
Bey of Tunis undertakes to introduce all those reforms, adminis- 
trative, judicial, and financial, which the French government con- 
siders advantageous.” Under the protectorate the bey resigned his 
military security and his foreign relations to the French. An abso- 
lute ruler in theory, administering the country through Tunisian 
officials, he was in fact under French control which was superim- 
posed on the local authorities in all fields—legislative, administra- 
tive, and judicial. 

The establishment of an efficient modern government made it 
possible rapidly to restore the finances of the country and to per- 
suade the other European powers to give up the special privileges 
which they had acquired. The country was provided with a 
modern infrastructure of railways, ports, hospitals, and schools. 
The olive orchards were replanted on modern lines, and a pros- 
perous phosphate mining industry was established. 

Very soon the population of French settlers acquired a dominat- 
ing position in the political, economic, and cultural fields. Through 
the new municipalities, and the formation of the grand conseil, a 
consultative body containing French as well as Tunisian members, 
the protectorate tended to establish a joint Franco-Tunisian sov- 
ereignty, in which the bey became a mere figurehead for the 
legitimization of French control. Resistance to this development 
was organized from 1907 by the Young Tunisian Party which urged 
the right of Tunisia to manage its own affairs. In 1920, after 
World War I, a party taking the name of Destour (“constitution”) 

went further and claimed the emancipation of Tunisia as a na- 
tion, Under the leadership of Abdurrahman al-Thaalibi, a dis- 
tinguished Arab of the old type, it campaigned against measures 
objectionable to national sentiment and carried on propaganda 
among the m s. After disorders in 1922 the reigning bey Sidi 
Naceur (al-Nasir) threatened to abdicate in support of national- 
ist claims. Lucien Saint, the resident general, thereupon intro- 
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duced repressive measures, accompanying them with certain te 
forms designed to pacify Tunisian sentiment. 

In 1934 the younger nationalists, becoming discontented with 
the leadership, seceded from the Destour party and founded, 
new body, the Neo-Destour, which had a 30-year-old Ia 
Habib Bourguiba (q.v.), as its secretary-general. The new GH 
ganization came into conflict with the authorities, but co-operated 
again for a time during the period of the front populaire in Frane 
In 1937 a brief but violent struggle established the complete 
predominance of the Neo-Destour over the older party; it aly 
came again into conflict with the authorities, who reacted by a. 
resting Bourguiba and his principal assistants. They were kept 
in detention, without being sentenced, until they were released 
from a French fortress by the Nazis when they occupied Vichy 
France, in 1942. Transferred by the Germans to Rome, where 
the Italian government made great but unsuccessful efforts to gel 
Bourguiba to declare himself in favour of the Axis, they were in 
March 1943 allowed to return to German-occupied Tunisia, At 
the same time the Mussolini government, which had been urging 
Italian claims on Tunisia with increasing insistence since the in. 
auguration of the regime, sent an emissary to the bey proposinga 
Franco-Italian condominium; he was, however, curtly dismissed, 

Meanwhile for six months Tunisia was a battleground between 
the Allied and Axis armies when the Mareth line, Kasserine (Al 
Qasrayn) and Fa’id passes, and Majaz al Bab were principal scene, 
of the fighting. In May 1943 the German and Italian resistance 
collapsed and after the arrival of the Allied forces Bourguiba 
made advances to the Free French authorities proposing a gradul 
development toward autonomy. These were not reciprocated, and 
in November 1943 the bey Moncef (al-Munsif) was deposéd by 
the French authorities, on the pretext of his having collab rated 
with the Germans. In 1945 Bourguiba escaped to Egypt, leaving 
the organization of the Neo-Destour to be directed by Salah ben 
Yusuf (Youssef), the secretary-general. The next development 
was the formulation by the moderate Tahar ben Ammar, presi 
dent of the Tunisian section of the grand conseil, and by 80 other 
notables, of a demand for the restoration of Tunisian internal 
autonomy. When this was rejected they held a meeting in Septem 
ber 1946 at which they undertook to fight together till the achieve 
ment of independence. During 1950 the French premier, Robert 
Schuman, promised Tunisian autonomy through negotiated stages 
Louis Périllier, appointed resident-general to carry out this prè 
gram, induced the bey to appoint a Ministry of Negotiation which 
included Salah ben Yusuf, secretary-general of the Neo-Destout 
The negotiations broke down, mainly over the Tunisian der 
for an elected parliament and on Dec. 15, 1951, the French gov 
ernment informed the Tunisians that they were unwilling to pt 
ceed to further reforms. A new resident-general Jean de Haute- 
clocque arrested Bourguiba and later the other ministers 0 
government, but Salah ben Yusuf escaped to Cairo. Terrorist 
then broke out and bands of fighters took to the mountains. 4 

After nearly two and a half years of disturbances, during whi 
the Tunisian labour leader Farhat Hashad was assassinated, su? 
posedly by French counter-terrorists, the new French pr ji 
Pierre Mendès-France, transformed the situation by fying d 
Carthage on July 31, 1954, and solemnly recognizing he ne 
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Tunisia to complete autonomy. At the same time 
negotiations for a convention to determine the condi 
autonomy. Bourguiba was then released and thus ab! 
the Tunisian negotiations from behind the scenes. 

which, however, placed great restrictions on Tunisian {rece 
action, were signed on June 3, 1955, in Paris, two days å 

Bourguiba had made a triumphal reentry into Tunisia. silt 
Destour government was then formed. Three months later 
ben Yusuf, returning from Cairo, refused to accept the com 
tions as too restrictive. When overwhelmingly disowne ase 
congress of the Neo-Destour Party he organized arme resis 

this was however put down, and he fled to Tripoli and je, P 


Egypt. (He was assassinated in August 1961.) Meanw dept 
det 
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November 1955 France had recognized the principle of in rot 
dence for Morocco (9.v.); this enabled the Tunisian gov? 
and Bourguiba to secure the recognition of Tunisian ine? 
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also (March 20, 1956). On the 
meeting of the constituent as- 
sembly, Bourguiba was charged 
with forming a Neo-Destour min- 
istry, Order was restored; dip- 
Jomatic relations were established 
with major foreign countries, and 
an army formed. Tunisia was 
admitted to the United Nations 
with French sponsorship. 

9, Independence.—The inde- 
endent government then set to 
work to bring Tunisian institu- 
tions into line with modern prac- 
tice; judicial reforms included 
new laws governing marriage and 
the position of women. The im- 
ortant labour organization, the 
Jnion Générale Tunisienne du 
Travail (General Union of Tuni- 
sian Workers), cooperated closely 
with the government of which its 
leaders were members. On July 
25, 1957, the monarchy, which 
ad long had little appeal among 
the people, was abolished; Bour- 
guiba, the prime minister, then 
ecame head of state as presi- 
dent as well as chief of the execu- 
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While cooperation with France 
continued in the form of the 
employment of 3,500 former offi- 
cials, relations were in other re- 
spects constantly embittered by 
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the effects of the war in Algeria 
and the desire of Tunis to achieve complete economic as well as 
Political liberty. Difficulties caused by the Algerian conflict 
teached a climax in February 1958 when the French Air Force 
bombed the Tunisian village of Saqiyat Sidi Yusuf on a market 
day, The Tunisian government retaliated by confining all French 
troops in the country to barracks. The crisis was mitigated by 
the action of an Anglo-American good offices commission and was 
settled, after the assumption of power by Gen. Charles de Gaulle, 
by the withdrawal of all French troops except for the garrison of 
the fortress of Bizerte; this remained under French control pend- 
ing a final settlement. The economic struggle reached a decisive 
Point on Sept. 5, 1959, when the former customs union was abol- 
ished, but French and Tunisian goods of certain categories con- 
aud to enjoy preferential tariffs in each country. Meanwhile, 
Roar had acquired its own bank of issue and its own currency, 
fran ah _ Though this currency was not on a parity with the 
ene unisia remained within the franc zone. In internal af- 
rane government pursued a policy of social reform, and of 
oreuon of education and institutions. 
i foreign affairs the Tunisian government showed a marked 
ee for association with the Western Powers and it sup- 
Kano the Eisenhower Doctrine (qg.v.) and received considerable 
na mic aid from the United States. Tunisia joined the Arab 
ae In 1958, but withdrew its delegation after the inaugural 
Salah ie a protest against the Egyptian attitude in the matter of 
unity a Yusuf. The Tunisian government favoured Maghreb 
sealuia helped the Algerian nationalists in all ways short of an 
Wete T break with France. From time to time, however, there 
en a eile signs of disagreement between the Tunisian 
geri nd the members of the provisional government of the Al- 
ae Republic, 
Ble Summer of 1961 Bourguiba pressed the Bizerte issue and 
in the ae readjustment of the Tunisian-Algerian border line 
various P ara. In July Tunisian volunteers began to isolate the 
and in rench establishments at Bizerte by building barricades 
the south a Tunisian force crossed the Saharan-Algerian 


frontier and attacked the French at Fort-Thiriet. When French 
aircraft bringing reinforcements to Bizerte from Algeria were 
fired on by Tunisian batteries the French reacted with vigour. In 
fighting during July 20-22 the French communications were re- 
stored, at the cost of more than 1,000 Tunisian and 20 French 
lives. Tunisia took the affair before the UN Security Council; a 
truce was then established and conditions gradually improved. 
France retained the use of the bases. Meanwhile, a number of 
French civilians had been arrested and an exodus of thousands 
of French and other Europeans was set in motion. It was not 
until July 1962 that ambassadors were again exchanged. The 
French naval and military base of Bizerte was handed over to 
Tunisia in December 1963. On the recognition of Algerian inde- 
pendence in July 1962 the Algerian troops and refugees left Tu- 
nisian soil to return to Algeria. (N. Ba.) 


IV. POPULATION 


At the 1956 census the total population of Tunisia was 3,943,273, 
representing an average annual increase of 2.25% since 1936. 
By 1963 the total estimate was 4,330,600, the average annual 
increase during the 1950s being about 1.5%. The number of 
Europeans exceeded 313,000 in 1936, but decreased rapidly fol- 
lowing Tunisian independence, and by the mid-1960s was only 
about 39,000 (including French and Italians), Likewise the Tu- 
nisian Jews, of whom there were nearly 71,000 in 1946, left in 
great numbers for France or Israel and now only a few remain. 
But the Muslim population continued to increase at the rate of 
about 2% annually. 

The most densely populated areas are in the east, particularly 
the Sahel and the northern plains, while the density in the islands 
of Qarqannah and Jarbah exceeds 250 persons per square mile. 
The urban population has increased rapidly and is about one-third 
of the total. The chief cities are Tunis and Sfax (qg.v.). Other 
important towns include Susah, Bizerte, and the nearby Manzil 
Bu Ruqaybah (Menzel-Bourguiba), Al Qayrawan (Kairouan), 
Halq al Wadi (La Goulette), Masakin (M’saken), Qabis (Gabès), 
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Qafsah (Gafsa), and Bajah (Béja). A total of 49 communes had 
populations exceeding 5,000 at the 1956 census. 


V. ADMINISTRATION AND SOCIAL CONDITIONS 


1. Constitution and Government.—Tunisia, a French pro- 
tectorate since 1881, achieved independence in 1956 as a beylik 
or monarchy. It became a republic in 1957. The Neo-Destour 
Party, the only one represented in the National Assembly or Majlis 
al Ummah, drew up the republican constitution of 1959. This 
constitution, in part inspired by that of the United States, gives 
great power to the president. He must be a Muslim and is elected 


Tunisia: Administrative Divisions and Population 


Wilayat (Governorates) (sq.mi.)* 
Al Kaf (Le Kef) . . 3,112 300,100 
Al Qasrayn (Kasserine) 3,490 193,000. 
Al Qayrawan. an 5 2,714 246,200 
Al Watan al Qibli (Cap Bon) 1,116 279,400 
Bajah (Béja). . . . 2,031 282,500 
Banzart (Bizerte). . « 1,355 268,700 
Madaniyin (Médenine) Rs 8,579 282,700 
abis ( ) * 24,730 209,100 
fsa). meee iy 7,154 291,000 
jafaqis (Sfax) =, Sr are ORE E AR 3,425 394,000 
Suq al Arba ‘a’ (Souk el Arba). . . 1,178 230,400 
Susah (Sor 2,347 254,200 
2,147 39,000 


See yn a a 
Tunis wa al Ahwaz (Tunis et Banlieue) . 
Total ¥y ea 


63,378t 
sT s9.4ra.= 0/3861 sq.mi. J 
ip judes 15,046 sq.mi. in dispute with Libya. 
cludes 170,300 aliens not included under individual provinces. 

for five years with a maximum of three consecutive terms. He 
holds executive power, chooses the 12-member cabinet, is supreme 
commander of the armed forces, makes civil and military appoint- 
ments, and promulgates laws. He is, moreover, the guardian of 
the constitution, which embodies the customary guarantees of 
independence of the judiciary, equality before the law, and human 
freedoms. But a two-thirds majority of the National Assembly 
may revise the constitution, even against the president's will. 
The president may remit any bill to the assembly, and its passage 
then requires a two-thirds majority. The assembly consists of 90 
deputies elected by direct universal suffrage for five years. It 
shares with the president the introduction of bills, and diplomatic 
treaties are submitted to it. The council of state is an administra- 
tive tribunal empowered to resolve legal disputes between individ- 
uals and state or public bodies; it also has an audit office that veri- 
fies state accounts and submits reports. 

Tunisia is divided into 13 wilayat (governorates; see Table), 
in each of which a wali (governor) is assisted by mu‘tamad (dele- 
gates); the governorates are subdivided into 97 mu‘tamadiyat 
(delegations) and 750 shaykhat (sheikhdoms). 

2. Taxation and Social Conditions:—The government ex- 
acts little direct taxation (chiefly in salary taxes and licences) but 
imposes considerable indirect taxation (on transactions, tobacco, 
gasoline, and in customs duties). The social services are inade- 
quate although they are a heavy burden on a country where aver- 
age personal incomes are barely one-fifth of those in France. By 
the mid-1960s there were more than 70 hospitals and 400 dis- 
pensaries. Most institutions are in Tunis and the larger towns, 
but there is a multipurpose hospital in each governorate. Of im- 
portance is the Pasteur Institute in Tunis, made famous by the re- 
searches of the bacteriologist C. J. H. Nicolle (q.v.). 

Tunisian workers are partly organized and are represented by 
the Union Générale des Travailleurs de Tunisie which claimed 
150,000 members in the early 1960s. It is closely allied to the 
Neo-Destour Party, as are the Union Tunisienne des Industriels et 
Commercants, the Union Nationale des Agriculteurs Tunisiens, and 
the Union Nationale des Femmes Tunisiennes. The Union Gén- 

érale des Etudiants de Tunisie has preserved some independence, 
urging the safeguarding of the freedoms and the independence of 
the judiciary. Underemployment and unemployment are wide- 
spread, though mitigated by the opening of town and rural work- 
shops where workers teceive a low salary and a food issue (semo- 
lina), Apart from institutions of general and agricultural education 
steps have been taken to train young people in specialized schools 


TUNISIA 


for industry, public service, etc. These include public 
communications, public health, civil aviation, and tourism, Be 

3, Justice—French jurisdiction in Tunisia was abolished į 
1957, The specifically Tunisian judicial system established 
the protectorate was reformed by a decree of 1956 which m 
the Muslim and Jewish tribunals with the secular courts to fom 
a three-level jurisdiction, This comprises the Supreme Court a 
Tunis, courts of appeal at Tunis, Safaqis, and Susah, and courts ¢f 
first instance in the larger towns. In addition, some local 
trates have extensive powers. The Land Court (formerly Joi 
Court) deals with the registration and ownership of land. ` Follow. 
ing independence the religious estates (habos) were’ suppress 
and their property was nationalized, Polygamy was also abolished, 
and divorce was made subject to a court decision. 

4, Education —In 1956 all education in Tunisia was subort. 
nated to the Ministry of National Education, which expends about 
one-fifth of the budget. The Koranic schools, numbering ove 
200, were nationalized, and the distinction between religious ant 
state schools was abolished. Despite considerable efforts at im 
provement made in the concluding years of the protectorate ani 
thereafter, the scale of national education remained inadequate, 
only about one-third of the children of school age being enrolled, 
Of these about 550,000 were receiving primary education (whichis 
free) ; pupils in secondary, technical, and special schools numbered 
about 55,000. Arabic and French are the languages of instruction 
Higher educational establishments include an institute of hight 
studies, a teacher training college, schools of law, commerce, aè 
ministration, and fine arts, a centre for economic studies, a collgt 
of agriculture, and, attached to the Great Mosque of Zaytunah 
(Zitouna), an important Muslim university for Arabic literatue 
and Islamic studies, all in Tunis. In 1960 the University of Tunisi 
was created. 

5, Defense.—The Tunisian army comprises about 20,000 men 
in 1959 a corvette and an armed patrol launch formed the nucleu 
ofa navy. Training aircraft supplied in the early 1960s by Swedea 
and France formed the nucleus of an air force. 


VI. THE ECONOMY 


Tunisia is not so much an ill-equipped or underdeveloped cout 
try as one with poor natural resources. By independence it ws 
little industrialized and the succeeding phase of decolonializatiot 
was generally unfavourable to the economy. About three-quartet 
of the population belong to agricultural areas, many of which art 
backward and which contribute only 39% of the national incom. 
About 21% of the working population is employed in industry a 
14% in the public services, contributing respectively 28% 
33% of the national income. ik 

1. Production.—Agriculture—The principal crops and “i 
basis of the national diet are winter cereals, including corm’ 
wheat (about 400,000-500,000 metric tons annually) grown ta 
in the Tell, and barley, a crop of the steppe lands (about By 
tons). Next in importance are olive trees, which number a 
28,000,000, of which about 19,000,000 are productive. j 
trees, chiefly in the northeast, on the Mediterranean coa il 
around Safaqis, yield an annual average of 80,000. tons Loi 
Viticulture, reestablished in the Tunis and Al Watan a (i 
wilayat following phylloxera infestation, covers 111,200 ac, He i 
000 ha.) but wine yields have diminished with the emigrati vil 
Europeans. More than 2,000,000 productive date palms nt 
annual harvests of up to 40,000 tons. Citrus-fruit trees m 
more than 3,000,000 and fig trees about the same; almon p 
number 1,500,000. The coastal lands with their ay 
favour fruit growing, either by dry farming or with irrigation y 
are also used for market gardening (pimentos, tomatoes, 
chokes, potatoes). Tobacco is grown on about 5,000 ac 
ha.). ib 

Sheep are kept chiefly in the High Tell and on the steppes T 
occasional transhumance; goats are kept in the highlan® i 
cattle in the better-watered districts of the north. m 
of horses and mules is decreasing, but donkeys and camel t ot 

Forestry—More than 9% of the country is forested, sep 
yielding cork (more than 6,000 tons annually), char P 
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and timber for crating. Esparto, harvested in the high steppes, is 
mainly exported to the U.K. (about 70,000 tons annually). 

Fisheries —About 7,000 families obtain a meagre livelihood 
from fisheries, chiefly in-the Khalij Qabis (Gulf of Gabès). The 
annual catch averages 20,000-30,000 tons (sardines, pilchards, 
tunny, and whitefish ) and a fluctuating weight of sponges (120- 

0 tons) 
iresi substantial mineral output is nearly all exported. 
Phosphate rock from the Qafsah region (Al Metlaoui, Ar Ruday- 
yif, Umm al ‘Ara’is, Al Madilah) is exported through Safaqis, and 
that from Al Qal‘ah al Jarda in the High Tell through Halq al 
Wadi. The rock has a phosphorus pentoxide content of 26-30% 
and more than 2,500,000 tons are produced annually; quantities 
are processed into fertilizers at Safaqis and Tunis. About’1,000,- 
000 tons of iron ore (iron content 50%) are extracted annually 
from surface workings in northern Tunisia, mainly at Djerissa 
near Al Kaf; deposits also exist south of Qafsah. Scattered de- 
posits of lead and zinc ores in the Tell yield about 20,000 tons of 
lead and 6,000 tons of zinc annually; small lead smelters operate 
at Tunis. 

Power —Tunisia has neither coal nor petroleum, although nat- 
ural gas (about 536,000,000 cu.ft. [15,000,000 cu.m.] annually) 
is piped from the Jazirat Sharik to Tunis. Most of the power 
stations are thermal, dependent upon imported fuel, although there 
are important modern hydroelectric plants at Nibbar on the Wadi 
Mallaq and at Taullerville on the Wadi Majardah, Total annual 
electricity production is about 333,000,000 kw.hr. Electricity, 
gas, and water services were nationalized in 1959. 

Industries —Manufacturing industries are little developed ex- 
cept those concerned with food production (semolina, pasta, olive 
oil, fish canning, flour mills, wine). A shortage of capital, techni- 
cians, and skilled labour hinders the expansion of productive in- 
dustries, However, textile plants have been established at Susah, 
Qasr Hallal, and Al Munastir. Naval construction has been re- 
activated at Bizerte. There are metallurgical industries at Manzil 
Bu Rugabah, a sugar refinery at Bajah, a cellulose factory at Al 
Qasrayn, and an assembly plant for trucks and autos at Susah. 
Since independence activity in the building trades has slackened; 
Tunis and Bizerte have cement factories. The leather industry 
has not advanced beyond the craft stage. Chemical production is 
confined to fertilizers, salt, and the manufacture of oil and of soap 
from the residue of pressed olives. 

2. Trade and Finance.—Tunisian overseas trade still resem- 
bles that of an underdeveloped country. About two-thirds of the 
exports by value are foodstuffs and raw mineral products; about 
three-quarters of the imports are represented by petroleum prod- 
ucts and manufactured goods. About half of all trade is with 
F. rance, with which Tunisia reached an agreement on trade and 
tariffs following the abolition of a customs union in 1959. The 
balance of payments tends, however, to be adverse, and in some 
years this has: compelled the government to limit imports. In 
1961 the president as head of the National Planning Council ap- 
Proved a ten-year plan (1962-71) of social and economic develop- 
ian Programs which will be largely financed by the United States. 
J 1958 the Tunisian franc was replaced by the dinar divided 
if a 000 millimes and valued at 1,000 French francs; at the end 
iy cA year the dinar was revalued at 1,175 francs, equivalent to 
ie 75 c. of the 1960 French currency but devalued by 20% 

1964, The Banque Centrale de Tunisie performs the functions 
of issuing bank. 
ee Transport and Communications.—The nationalized rail- 
nase of: (1) 280 route miles of standard-gauge track cover- 
he Cha north of the country and linking with the Algerian system 
Wes r ad Dima’ (1 mi, = 1.6093 km.); (2) 689 route miles of 
PRES track running south and west from Tunis. This 

ie With the Algerian system at ‘Ayn al Karmah and with 

p ee miles of metre-gauge track linking Safaqis with ire 
about 4 partes There are about 12,000 mi. of roads of whic 
isthe ety 0 mi. are surfaced. Tunis (including Halq al Wadi) 

cipal ief port for passengers and for imports; the other prin- 

5 Ports are Safaqis, Bizerte (the second passenger port), and 

An oil pipeline from Edjelé, Alg., runs to the port of 


in 


33% 


As Sukhayrah on the Gulf of Gabés. International air services 
use Al ‘Uwaynah airport near Tunis. Postal, telephone and tele- 
graph systems are government operated. Tunisia is linked with 
France by a marine cable and by a land cable with Morocco. The 
government-owned Radiodiffusion Télévision Tunisienne in Tunis 
broadcasts in Arabic and French and controls a relay station at 
Bu Qarnayn which is linked to the Italian Television service. 

See also references under “Tunisia” in the Index. (J.-J. Ds.) 

Brsriocraruy.—J. Despois, L’Afrique du Nord, 3rd ed, (1964), Initia- 
tion à la Tunisie (1950), La Tunisie: Ses régions (1961); Service Tu- 
nisien de la Statistique, Annuaire statistique de la Tunisie; T. Hammer- 
ton, Tunisia Unveiled (1959); J. Anthony, About Tunisia (1961); 
Secretariat of State for Cultural Affairs and Information; Tunisian 
Development, 1962-71 (1962); M. Guen, La Tunisie indépendante face 
à son économie (1961); J. Poncet, La colonisation et l'agriculture 
européennes en Tunisie depuis 1881 (1962); C. Debbasch, La Répu- 
blique tunisienne (1962) ; Charles-André Julien, Histoire de l'Afrique du 
nord, 2nd ed. (1956); Nevill Barbour (ed.), A Survey of North West 
Africa (the Maghrib), 2nd ed. (1962); Habib Bourguiba, La Tunisie 
et la France (1954) ; Salaheddine Tlatli, Tunisie nouvelle (1957) ; André 
Raymond, La Tunisie (1961) ; Michel Zéraffa, Tunisie (1963); C. A. 
Micaud et al., Tunisia: the Politics of Modernization (1964); C. H. 
Moore, Tunisia Since Independence (1965). Current history and sta- 
tistics are summarized annually in Britannica Book of the Year. 

TUNNEL, a horizontal or nearly horizontal subsurface pas- 
sageway that occurs naturally or is made by man. Man-made 
tunnels are used for a variety of purposes, including finding and 
exploiting mineral deposits; providing passageways for pedes- 
trians, trains, motor vehicles, and even canals; conducting water 
for domestic supplies, power, and irrigation; diverting rivers 
around damsites; and housing such underground installations as 
power plants. 

True tunnels are excavated from the inside without removing the 
overlying materials. The methods and difficulties of construction 
depend primarily upon the diameter or width of the tunnel and 
the character of the material to be excavated. Subterranean pas- 
sages otherwise similar to tunnels that are constructed by other 
means may be described as quasi-tunnels. Cut-and-cover tun- 
nels, for example, are constructed in open trenches and are sub- 
sequently backfilled. Beneath bodies of water, prefabricated tubes 
may be lowered into dredged trenches and covered with earth, 
The choice in construction between true and quasi-tunnels de- 
pends upon a variety of factors, including economic considerations, 


HISTORY 


Tunneling is one of man’s oldest arts. In ancient Babylonia 
tunnels were an inherent part of an extensive irrigation system, 
It is thought that a pedestrian tunnel was built about 2180-60 
B.C. beneath the Euphrates River to provide a passage from the 
royal palace to a temple on the opposite bank. Among ancient 
aqueducts was one built by the engineer Eupalinus on the island 
of Samos. It had a cross section about 6 ft. (2 m.) square and 
was cut through limestone for a length of 3,400 ft. (1,000 m.), 
Some of the tunnels for the extensive drainage and water supply 
projects of the Romans are still in use. 

The modern era of tunneling began with the development of 
canals for transportation, The earliest canal tunnel was built in 
France in the 17th century during the reign of Louis XIV by Pierre 
Paul Riquet at the summit of the Canal du Midi, or Languedoc 
Canal, which connects the Garonne River with the Mediterranean. 
The tunnel, which was 515 ft. long, 22 ft. wide, and 27 ft. high 
(157 X 6.7 X 8.2 m.), was possibly the first in which gunpowder 
was used, 

The first English canal was constructed by James Brindley in 
1761 for the transportation of coal from Worsley Mill to Man- 
chester. It included an aqueduct carried on arches across a valley 
and a tunnel at each end. The first canal tunnel in the U.S. was 
begun in 1818 on the Schuylkill Navigational Canal in Pennsyl- 
vania. 

The development of railroad transportation throughout Europe 
and North America, beginning as early as 1830, was responsible 
for notable advances in tunneling. In the following years, many 
British railway tunnels were driven by such engineers as Robert 
Stephenson, Sir Marc Isambard Brunel, his son Isambard Kingdom 
Brunel, Joseph Locke, and Thomas Telford. Many of the early 
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ditions, and flowing water. 
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English tunnels were characterized by soft ground, unstable con- 


The most spectacular railway tunnels are those constructed 
through the Alps, beginning with the Fréjus (Mont Cenis) Tun- 
nel, built under the direction of Germain Sommeiller between 


1857 and 1871. 


This 8-mi. (13 km.) tunnel connected Modane, 


France, with Bardonecchia, Italy. For this unprecedented project 
it was necessary to devise a system of surveying to assure that 
the headings driven from the opposite sides of the mountain would 


indeed meet. 


Studies indicated that compressed-air drills, not 


previously used as routine tools, would be advantageous. Hence 
a large compressor plant operated by waterpower was designed 
and constructed at each end of the tunnel. The large work force 
necessary for such an extensive undertaking required the con- 
struction of complete housing facilities for men and their fami- 
lies, as well as schools, hospitals, recreational facilities, and ex- 
tensive repair and maintenance shops. Such facilities, considered 
commonplace today, were revolutionary in their time. 

At first the drilling was done entirely by hand, and during the 
first four years the average rate of progress was only 9 in, (229 
mm.) per day. The air-compressor system was slowly improved 
until a record daily advance of 14.89 ft. (4.5 m.) was achieved 
in 1870. Removal of gases and heat proved to be difficult, espe- 
cially as the lengths of the heading were increased. Finally, a hori- 


zontal divider was placed near 
mid-height of the tunnel for its 
full length. Fans driven by 
waterwheels forced air into the 
lower portion and exhausted it 
from above. 

The Mont Cenis Tunnel was 
followed by the St. Gotthard, the 
Arlberg, and finally the 12.3-mi. 
(20 km.) Simplon, completed in 
1906. In the Simplon, excep- 
tional difficulties were encoun- 
tered with flooding by both hot 
and cold water and with zones of 
extremely high pressures. 

Modern subaqueous soft- 
ground tunneling began in 1825 
with the first tunnel under the 
Thames between Wapping and 
Rotherhithe, the most important 
work of Marc Isambard Brunel. 
The tunneling proceeded with the 
aid of a shield consisting of 12 
cast-iron frames, each 22-ft. high 
and 3 ft. wide (6.7 X 0.9m.), and 
each divided vertically into three 
compartments with platforms on 
which men could stand. As ex- 
cavation proceeded, sections of 
the shield were advanced alter- 
nately by means of screw jacks, 
and a brick lining was placed im- 
mediately behind the advancing 
shield. Although the shield 
worked well in the stiff London 
clays, the tunnel was so shallow 
that water-bearing pockets of 
sand and gravel were encountered 
on several occasions. After the 
tunnel was accidentally flooded 
several times, work was sus- 
pended for seven years. It was 
resumed in 1836 with a new and 

stronger shield that worked suc- 
cessfully under the added protec- 
tion of a blanket of clay dumped 
on the river bottom. Despite five 


irruptions of water, the tunnel 


was completed in 1843. Because the promoters ran into financial 
difficulties, the approaches to the tunnel could not be completed, 
Hence, it was used only for pedestrians until 1865, when it became 
a part of the East London Railway. 

The Tower Subway, also under the Thames, was begun in 1869 
using a circular shield invented by P. W. Barlow. Since the 
diameter of the shield was only 8 ft. (2.4 m.) no more than three 
miners could work at a time. The tunnel was lined with cast iron, 
which was placed in segments after each shove of 2 ft. (0.6 m). 
The engineer in charge was a 25-year-old South African, James 
Henry Greathead, who in the following years proposed several 
improvements for shield tunneling. 

Most of Greathead’s improvements, including the hydraulic 
erector arm and the pneumatic grouting pan for filling the annular 
cavity left by the advancing shield, were first utilized in 1886 for 
the London and Southwark Subway (later the City and South 
London Railway). In this tunnel Greathead also employed com. 
pressed air, which had been used previously by De Witt Clinton 
Haskin in an unsuccessful attempt to construct a tunnel without 
the aid of a shield under the Hudson River in New York in 1879, 

All the great shield-driven tunnels, including those surrounding 
Manhattan Island (New York City), although of much greater 
diameters than the London and Southwark Subway, involved no 
significant changes in the original Greathead system except for 


Selected Tunnels of Significance 


— 
Year Dimensions 
Tunnel Location completed| Purpose | (width x height x length) Remarks 
Pissa rsana aidirmndin h WATR Banesore | 
Samos 525 B.C. | Wi 6 x 6 -x3,400ft.| Oneof three greatest engineer: 
pE ee etenavinis ‘a F ing ‘feats according to 
Herodotus _ 
Posilipo Naples~Pozzuoli, c. 36 B.c. | Road 25 x 30 4,833 ft.| Largest of ancient tunnels 
Lake Fucino, I AD:41 | Drainage 9 x19ft. x3.5 mi; | Reclaimed 50,000 ac. 
PE i R gy) coe 22 227 x SISit. | First canal tunnel; first use of 
(Canal du gunpowder in tunni 
eee France 1810 Canal 26 x19 x 3,603 ft,| First modem soft-ground tun- 
ni 
Owingsburg Pennsylvania 1828 Canal 28 x10  x450ft, | First canal tunnel in U.S. 
Landing i 
i ” . | Sand below water) table re- 
Kilsby Ridge London-Birmingham| 1838 Railway 25 x 28 ft. x 1.4 mi. ad a Som ping for Smonths 
to lower water levels; Robert 
me of earls steam ral 
1841 28 ft. x 1.8 mi. | One of earliest s 
Box England Railway 30 x it. x1 + na patir sole Bs 
1, K. Brune, enginet 
irst) Tham 1843 Pedestrian; 27 x36 ‘1,200 ft.| First shield-driven subs 
Me ml ware railway, p mt tunnel; masonry lining; M. 
after I. Brunel, engineer 
1867 water 5 í i. | Under Lake Michigan; with 
i . . ni 5 
Chesbrough Chicago ‘ater supply x Sit. x2 mi. outa or om al a 
870 „diam. Lof B: ircular shield; cast 
Tower London 187 Subway 8 ft. x 1,350 ft. sp OF be Lert biter JE 
Seana in EHA 1 
i 1871 Rail 26 x 25ft,x8mi, | First of the great Alpi 
¥rftfont Cenis) nee er men asoj tiA nels; compressed-air dril, 
1861 MTS 
Hoosac Massachusetts 1876 Railway 26 x 26 ft. x 4.7 mi, Burleigh rock drills; electi 
ring y 
London and | London 1890 © | Subway 11.4 ft: diam. x7 mi. |} Greathead shield; frst use of 
erector f ‘a 
Haskin (Hudson | Hudson River, 1904 | Railway 16 x 18 ft. (originally) Aig pressure witjout fiip 
=] a 
ee ton Spree revived 1889; Greattil 
Railroad) shield and compr 
i first hospital ee one ust 
Simplon Switzerland-Italy |. 1906 | Railway 16 x 8ft x 12.3 mi.| Twin al ine tunnels aresye 
and water, inflow tubes 
Detroit River | Detroit, ne = 1910 Railway 20 ft. diam. x 1.5 mi. | First major immersed af. 
Windsor, Ont, 
Holland Hudson River, New | 1927 | Highway 29.5 ft diam. x1.8 mi, | Twin tubes, St Nit 
Tesey Clty, NJ. Pioneer ventilation studii 
Moffat Colorado 1928 Railway 16 x 24ft. x6 mi. | Pilot bore used for ag 
Cascade Wi 1929 Railway 16 x 23 ft. x 7.8 mi. |) Longest railway t 
ersey mli | Siate tuber sot, rode 
Mersey River, 1934 Highway 44 ft. diam. x 2.6 mi. | Single tube; H 
te Birkenhead ied driven 9 
Delaware Catskill Mt— 1942 Aqueduct varies x 85 mi. Lonesst, emer 
k Ci ground 
Kemano Bau Cabir 1954 | Hydropower 82 x119 x1,4104t.] One of largest un ip 
Pow. $ hways in S8 
Baltimore Baltimore, Md. 1957 Highway 29 ft. diam. x 1.2 mi. | Twin lane high y yS ot ie 
uae mered tubes- jer 
Stornorrfors Sweden 1958 Hydropower 61 x95 x407ft. cee, is: m 
: 3 e 
Hyperion Los Angeles, Calif. 1959 Outfall sewer 12 ft. diam. x 5.2 mi. Tiom mobile piatlora ji 
4 j; Alpine vehicular 
Mont Blanc France-Italy 1965 Highway 23 ft.x 50 ft, 10in. x Longest Alpin 


duction of the hospital lock to combat compressed-air dis- 
This feature was introduced in the revived Haskin Tunnel in 
ith Benjamin Baker and Greathead as consultants, 
success of the Tower Subway gave much impetus to the use 
ds. Nevertheless, a 2-mi. tunnel was built without shields 
n 1864 and 1867 beneath Lake Michigan to supply water 
Chicago from an intake offshore. The work, under the direc- 
tion of E. S. Chesbrough, was inexpensive and eminently success- 
The tunnel, of horseshoe shape about 5 ft. wide and 5 ft. 
(1.5 X 1.5 m.), was excavated without bracing. The clay 
for more than 24 hours, long enough to permit placement of 
ickwork lining. Subsequently many water and sewer tunnels 
ameters up to 25 ft. (7.6 m.) were constructed with steel 
ribs and lagging in the plastic clays of Chicago and other Great 
‘Takes cities without the use of shields. 
~The first major tunnel built by sinking prefabricated tubes into 
i iously dredged channel was constructed for the Michigan 
Oa a between the United States and Canada in 1910. 
‘This method has become increasingly popular, especially for high- 
way traffic, Two such tunnels were incorporated in the 17.6-mi. 
(28.3 km.) Chesapeake Bay Bridge-Tunnel (1964), despite the ex- 
posure of the location to virtually open seas,.in order to provide 
clear shipping channels. Submerged tubes have been seriously 
considered as an alternative to shield tunnels for the long-discussed 
English Channel crossing. 
Hydroelectric projects often require extensive tunneling for 
diversion of rivers around damsites, for penstocks, and for under- 
ground powerhouses. By far the largest number of such power- 
houses have been constructed in Sweden, beginning with the Porjus 
Stationin 1914. Some of the rooms are very large and of intricate 
shape to accommodate the hydraulic equipment. The power 
station at the Kariba Dam, constructed on the Zambezi River in 
1962, is 23 ft. wide, 38 ft. high, and 140 ft. long (7 X 12 X 43 m.). 
imu 
Frei DESIGN 
The many uses of tunnels preclude establishing simple criteria 
for their feasibility. Economic considerations are paramount; the 
time required to execute the work is often a limiting factor; and 
in ‘Somé instances the character of the rock or soil presages such 
serious difficulties that the success of the work cannot be assured. 
Tnall instances, thorough subsurface investigations are mandatory, 
Using techniques of geology, geophysics, or soil mechanics (gq.v.). 
“The shape of the tunnel is determined partly by the functional 
ents and partly by the stress conditions in the ground. 
the horizontal pressures are appreciably smaller than the verti- 
cal pressures, the height of the tunnel should preferably exceed 
the width, whereas the opposite is preferable if the horizontal pres- 
es are the greater. The latter conditions are not uncommon in 
K masses that have been subjected to major tectonic dis- 
ces. In many instances, however, the state of stress is not 
“disclosed until the tunnel is opened up. A circular or 
ular shape is commonly adopted as a compromise. 
mporary support required for equilibrium in some tunnels 
signed in advance, but is proportioned to suit the field 
. The permanent lining commonly consists of rein- 
cast-in-place concrete. Only nominal lining is required if 
or soil around the tunnel is capable of withstanding the 
te of stress caused by tunneling and if distortions of the 
ve effectively ceased before the lining is cast. On the 
d, if the pressures or distortions tend to increase with 
t strength may be required in the permanent lining. 
reliable theoretical means yet exist for predicting the 
of Stress, the design must be based on the observed be- 
the temporary lining in critical sections of the tunnel. 
host a century, the segmental lining for shield tunnels 
Of cast iron because of its high strength, resistance to 
n, and its ability to be machined to plane surfaces that 
Made watertight when bolted together and caulked. 
tials have been used. Precast concrete segments were 
hier, in England in 1936, and built-up welded steel segments 
“ured to very close tolerances were adopted for portions 


f the San Francisco Bay Area Rapid Transit tunnels in 1965. 
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During the era of the steam locomotive, the motive power in 
many long railroad tunnels was electrified to eliminate noxious 
and toxic gases. In a few, such as the Moffat and Cascade tunnels, 
blowers at one end of the tunnel were used during and after the 
passage of trains to clear the air. The advent of the diesel-elec- 
tric locomotive greatly reduced the need for ventilation, On the 
other hand, the carbon monoxide in the exhaust of internal-com- 
bustion engines must be removed from vehicular tunnels, along 
with other irritants and fumes that impair visibility. The amount 
of carbon monoxide exhausted by a vehicle ranges between about 
0.5 and 5 cu.ft. (01-1 cu.m.) per min., depending on the ve- 
hicle’s speed, the adjustment of the carburetor, and whether the 
vehicle is a passenger car or a truck. Human exposure for even 
a few minutes at a concentration of 0.5% is fatal; prolonged ex- 
posure at a concentration of only 0.05% may cause collapse. 
Hence, ventilation systems must be provided in vehicular tunnels 
longer than about 3,000 ft. (914 m.) to reduce the concentration 
to less than about 0.025%. In short tunnels the air may be forced 
to travel longitudinally from one end to the other, or from the 
ends to a central exhaust shaft. In longer tunnels fresh air, usu- 
ally forced longitudinally through ducts beneath the roadway, 
escapes into the tunnel through slots at curb level. The air rising 
to the top of the tunnel is drawn into an exhaust duct through slots 
in the ceiling. This procedure is affected less adversely by cur- 
rents of air caused naturally or by the movement of vehicles, and 
it provides greater safety in case of fire. 
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Rock Tunnels.—Rock tunnels are advanced by a cycle of op- 
erations consisting of drilling, blasting, mucking, and providing 
temporary support if necessary. Permanent lining, if needed, is 
constructed later. 

Under routine conditions holes for explosives are drilled into 
the rock ahead of the working face in a pattern designed to break 
the rock into fragments small enough for handling and at the same 
time to extend the tunnel as nearly as possible in accordance with 
the desired dimensions, A common arrangement is the V-cut pat- 
tern illustrated in fig. 1. The drilling is usually done by a per- 
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FIG, 1.—V-CUT PATTERN OF DRILL HOLES TYPICAL OF ROCK TUNNELING 


cussion drill actuated by compressed air or, in soft rocks, by a 
power auger. In large tunnels several drilling machines may be 
mounted on a drilling platform or jumbo at the working face so 
that a number of holes can be drilled simultaneously. 

The drilled holes are commonly loaded with dynamite that is 
detonated by electrically fired blasting caps. Delays of a few 
thousandths of a second are introduced into the firing circuits 
in such a manner that the rock in the central portion of the ad- 
vance is removed before that around the edges. Thus, a cleaner, 
more accurate boundary is achieved. Moreover, by spreading the 
discharge over a fraction of a second, the shock transmitted to 
the surrounding rock is greatly reduced, and the likelihood of 
weakening the rock is minimized. 

After a blast, air is forced to the heading in large quantities 
to remove the heat and noxious gases. As soon as the heading 
can be reentered, the broken rock, known as muck, is removed. 
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Various mechanical devices (commonly electric or diesel-powered 
shovels), depending largely upon the character of the rock and the 
size of the tunnel, are used for this purpose. They may discharge 
the muck onto a system of conveyor belts, into railway cars, or 
into rubber-tired trucks operated by battery-powered electric 
motors or by diesel or gasoline engines. 

Before and during removal of the muck it may be necessary to 
pry or scale down fragments of loose rock that may fall and 
endanger the workmen. If necessary, the roof and possibly the 
sidewalls of the tunnel are then supported. In many instances 
the support consists only of rock bolts (fig. 2), consisting of steel 
rods inserted in drilled holes. Such a rod may be provided with 
an expanding device that will grip the rock at the far end of the 
hole, or it may be bonded to the rock by means of expanding 
cements. At the face of the tunnel a plate is slipped over the 
end of the bolt, which is threaded, and the bolt is tensioned by 
means of a nut. The bolts assist in holding the blocks of rock in 
contact and in developing between them the frictional resistance 
necessary to preserve the stability of the opening. In some in- 
stances the exposed ends of rock bolts are used to support beams 
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FIG. 2.—TYPICAL USE OF ROCK BOLTS FOR SUPPORT OF TUNNEL, ROOF, 
AND WALLS 


that in turn may hold wire mesh against the rock to prevent small 
fragments from falling out. Rock that tends to deteriorate on ex- 
posure may be covered with sand-cement mortar blown by com- 
pressed air against the rock and reinforced by the mesh. If rock 
bolts are considered inadequate for support, steel ribs (fig. 3) or 
timber sets may be used. 

Rock tunnels for railways and some other purposes are not usu- 
ally lined permanently unless the rock may in time become un- 
stable. Rock tunnels for most other purposes are generally lined 
with concrete. Ordinarily the base or the invert slab is cast first. 
It then serves as a working platform upon which movable forms, 
generally of steel, can be erected. After concrete has been placed 
in the forms and has set, the forms are retracted and moved along 
the tunnel to the next position. 

The preceding description is applicable to nearly ideal conditions 
in which the rock has adequate strength to support itself while the 
full-sized section of the tunnel is advanced. But such conditions 
are rare, and these procedures must often be radically altered. 
Although methods can be devised for coping with almost all cir- 
cumstances, the success or failure of a tunneling operation depends 
heavily upon the extent to which the difficulties have been fore- 
seen. Where practicable, exploratory drill holes are made and 
the cores examined and evaluated by geologists and engineers. 
The regional geology is carefully studied, and special attention 
is given to the nature of the defects in the rock mass that are likely 
to be encountered. Such defects include the systems of cracks or 
joints that occur in almost every natural rock formation. The 
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tightness and orientation of the joints may have a marked jn. 
fluence on the difficulty of tunneling and on the amount of ove. 
break. The defects also may include faults and shear zones, zones 
of deep weathering or hydrothermal alteration, and permeable 
zones through which large volumes of water may circulate, The 
presence of rocks that may deteriorate in the presence of air op 
upon release of pressure is also of utmost importance. | Explor. 
tions by geological and geophysical means cannot be expected to 
disclose all the difficulties that may be encountered, but they 
provide valuable indications of the potential problems and their 
probable locations. 

In faults, shear zones, and highly weathered zones, extremely 
large pressures may develop. Since it may be impracticable to 
excavate the full face of the tunnel at one time, it is then neces- 
sary to tunnel in drifts of small width and height, to provide tem- 
porary lining for each, and to connect the small drifts one by one 
until the entire periphery of the full section can be supported, 
One of many systems that have been devised for enlarging from 
small drifts to full section is illustrated in fig. 4. 

Unless the rock is badly disintegrated, water does not com- 
monly compromise the stability of a rock tunnel, but it may flood 
the workings and endanger the men. In several tunnels water has 
been encountered at unbearably high temperatures. In some in- 
stances it has been possible to seal the fractures in the rock by 
injecting under pressure various substances such as cement and 
water or chemicals that become semisolid. These procedures are 
known as grouting. 

Increasing use is being made, even in comparatively hard rocks 
such as sandstones and limestones, of excavating machines. These 
devices commonly have a rotating cutter head with a diameter 
equal to that of the proposed tunnel. The head is equipped with 
chisels or bits that mill or grind off circular grooves in the rock 
Where conditions are favourable, the use of such machines 
has led to rapid and economical tunneling. In many instances, 
however, unanticipated defects in the rock have led to disap- 
pointing performance and occasionally to the abandonment of the 
machines. 

Soft-Ground Tunnels—Methods of soft-ground tunneling 
fall into two general categories: those in which the strength of the 
soil is relied upon for a brief period during excavation advance 
ment and before support is required, and those in which support 
is always provided for the periphery of the tunnel and sometime 
for the working face as well. 

The details of the methods of tunneling in 
depend, in tunnelman’s parlance, on the stand-up time. Ing 
stiff, cohesive materials have greater stand-up times than wi 
or friable materials. However, for a given material the stand-up 
time decreases with increasing width and height of the excavatio 
If the stand-up time is long enough, the full-sized tunnel can 
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FIG, 3.—TYPICAL USE OF STEEL RIBS AND TIMBER BLOCKIN: 
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FIG. 4—ONE OF SEVERAL PROCEDURES FOR EXCAVATING A FULL-SIZED 
TUNNEL BY ENLARGEMENT FROM SMALL DRIFTS 
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excavated for at least 2 ft., whereupon steel ribs or timber frames, 
known as sets, can be erected. ‘The ribs or sets in turn provide 
support to steel plates or boards placed directly against the ground 
around all or part of the periphery. On the other hand, if the 
stand-up time’ is too short to permit a reasonable advance and in- 
stallation of the corresponding lining, or if the face will not stand 
without more than rudimentary support, the method of excavation 
must be altered so that advances are made in several parts of the 
heading by means of small drifts, for each of which the stand-up 
time is long enough to permit excavation and installation of tem- 
porary lining. 

The nature of the ground and the final dimensions of the tunnel 
determine which of several different procedures may be used. 
One, suitable for soft, overlying, 
cohesive soils with at least a mod- 
rately firm base, is illustrated in 
fig. 5. Two very small headings, 
one on each side of the tunnel 
near mid-height, are advanced 
well beyond the main working 
face, In them are placed steel 
beams, known as wall plates, that 
Provide support for ribs placed 
against the soil in the upper part 
of the tunnel as it is exposed, 
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The most difficult materials to deal with are those possessing no 
cohesion, such as silts, sand, or gravels below the water table, since 
they have virtually no stand-up time, even in very small excava- 
tions. If such materials are encountered unexpectedly while tun- 
neling through soils with greater stand-up time, the results may be 
disastrous. 

A cohesionless sand below the water table can be transformed 
by drainage into a material with at least slight cohesion due to 
capillary forces in the water. Hence, if the water table near a 
proposed tunnel can be lowered by pumping from drainage wells 
or well points to a level beneath the invert, it may be possible 
to develop a stand-up time long enough to permit excavation and 
lining. The use of compressed air is also beneficial in imparting 
apparent cohesion to the sand. However, inasmuch as a malfunc- 
tion of the drainage system or loss of air pressure would quickly 
cause the collapse of the heading, tunneling methods providing 
more positive protection are generally employed. Nevertheless, 
some early tunnels were constructed successfully, but with great 
difficulty, in cohesionless materials beneath the water table. Such 
construction was feasible because the tunnel itself constituted a 
drain. The face was advanced, under the protection of horizontal 
boards known as breasting, by removing one board at a time, 
excavating a few inches, and securing the breast board in its ad- 
vanced position. The top, sides, and bottom of the tunnel were 
completely surrounded by skin-tight timbers driven ahead of the 
breasted face by a procedure known as forepoling (fig. 6). Fore- 
poling is seldom used today because the required skills have been 
almost lost. 

The permanent lining of modern soft-ground tunnels constructed 
by the preceding methods is almost always of cast-in-place con- 
crete. The procedures for placement are similar to those described 
for rock tunnels. The steel ribs, although called temporary, are 
incorporated in the concrete. 

The excavation of all soft-ground tunnels by the foregoing pro- 
cedures is inevitably accompanied by at least a small movement 
of the surrounding soil toward the heading. As a consequence, 
the volume of excavated material slightly exceeds the volume of 
the finished excavation. The difference, known as lost ground, 
leads to a corresponding settlement of the ground surface above 
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J FIG. 5.—SOFT-GROUND TUNNELING BY MEANS OF SMALL DRIFTS AND USE OF RIBS AND LINER PLATES 


ADAPTED FROM H. 5. DRINKER, "TUNNELING"; REPRODUCED BY PERMISSION OF JOHN WILEY & 


SONS 
FIG. 6.—A HEADING ADVANCED BY FOREPOLING AND COMPLETELY PRO- 
TECTED BY LAGGING AND BREAST BOARDS 


and alongside the tunnel. The lost ground can be minimized by 
expert workmanship, but it cannot be entirely eliminated. 

Continuous and complete support of the periphery of a tunnel 
and whatever support is required for the working face can be 

secured by the use of a tunneling shield (fig. 7). Most shields 
consist of a circular steel cylinder with a horizontal axis. At about 
mid-length, the cylinder is stiffened by a structural diaphragm 
consisting of steel girders, and the part of the cylinder ahead of 
the diaphragm is provided with cutting edges. The top of the 
forward portion usually extends beyond the bottom portion to 
form a protecting hood for the workmen. The part of the shield 
behind the diaphragm is an open cylinder that prevents inward 
movement of the soil and within which the lining of the tunnel 
is constructed. Attached to the diaphragm are hydraulic jacks 
that push backward against the completed part of the lining and 
give the shield a forward motion. The diaphragm also supports 
other jacks that can be extended forward to hold breast boards 
against the working face. 

The lining for the tunnel consists of segments that can be as- 
sembled into a circular ring. The width of the segments is equal 
to the distance through which the shield is shoved by means of 
the jacks. After a shove, the jacks are retracted, and the segments 
of the lining are assembled one by one and bolted to the preceding 
completed ring. These segments, constituting both the permanent 
and temporary lining, are therefore much heavier than the tem- 
porary bracing used in other types of soft-ground construction, 
Hence, an essential adjunct to a shield is an erector arm, shown in 
fig. 7, supported by the diaphragm and arranged so that it can 
pick up segments from the bottom of the tunnel, swing them into 
position, and hold them while they are being bolted to adjacent 
segments. 

The thickness of the cylindrical shell of the shield must be at 
least several inches in order to provide adequate strength. As 
the shield advances, an annular space equal to the thickness of 
the shell is left around the periphery of the lining. To prevent 
unequal pressures on the lining, this space is ordinarily filled as 
soon as possible by the injection of cement grout or other ma- 
terials. 

The forward part of the diaphragm usually consists of a vertical 
bulkhead. In extremely soft soils beneath bodies of water, where 
the displacement of the surrounding material is not harmful, the 

bulkhead may contain no openings and the shield is said to be 
“shoved blind.” More commonly, at least small openings are cut 
into the bulkhead, and the portion of the surrounding soil allowed 
to enter the shield is then removed by mucking. In resistant 
ground, through w hich the shield cannot be shoved, the openings 
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may constitute nearly 100% of the area of the shield. The met 
then stand on platforms in the diaphragm and excavate the a 
terial under the protection of the hood, If necessary, the face i 
supported by breast boards held in place by the forward-extendin 
hydraulic jacks. As the shield is advanced the jacks may be fl 
taneously retracted so the working face remains supported during 
the shove. 

In pervious, water-bearing, cohesionless ground, the working 
face may become so unstable that excavation cannot be carried out 
even under the protection of the shield. Under these circum. 
stances, the shield and the forward part of the tunnel are filled with 
compressed air. To prevent the entrance of water near the bot- 
tom of the shield, the air pressure must usually be kept nearly 
equal to the pressure in the surrounding groundwater at that level, 
As a consequence, the air pressure at the top of the shield exceeds 
the adjacent water pressure, and air escapes from ‘the tunnel, If 
an especially pervious pocket is encountered, the loss of air may 
assume the proportions of a blow. As the air rushes out, soil and 
water may rush in and inundate the workings. Considerable 
judgment is required to achieve the proper balance against the 
danger of a blow in the upper part of the tunnel and inward seep- 
age near the bottom. 

The use of compressed air requires considerable expenditures 
for a compressor plant outside the tunnel and the installation of 
locks through which men and materials may pass into and out of 
the higher air pressure. Special precaution must be taken against 
compressed-air disease (see DIVING Apparatus). As the air pres- 
sure increases, the number of hours that men can safely work 
decreases, and the cost of the operation increases appreciably. 
Air pressures of about 50 psi (pounds per square inch) in excess 
of atmospheric pressure are about the maximum that can be tol- 
erated. 

Because of the required increase in air pressure, the use of 
shield-driven tunnels for subaqueous construction in pervious mt 
terials becomes more difficult and more expensive with increasing 
depth, For this reason many recent vehicular subaqueous tunnels 
have been constructed of prefabricated tubes installed in dredged 
trenches. 

On projects where conditions are not severe enough to warrant 
the use of a full shield, partial or roof shields are sometimes used. 
Such a shield is itself usually supported by a framework resting 
on rails on the bottom of the tunnel. The success of a partial 
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shield depends largely upon the stability of the bottom. If the 
pearing capacity of the soils at the bottom is inadequate, the sup- 
ports sink into the ground and the shield may become stuck. 

Under favourable conditions in cohesive soils, soft-ground tun- 
nels may be advanced by tunneling machines similar to those de- 
scribed for use in rock. Most of the machines are incorporated 
in a cylindrical shell that serves the functions of a shield. The 
muck is commonly removed on a conveyor system, while segmental 
linings are erected within the rear portion of the cylinder. As the 
machine advances and the lining emerges from the cylinder, the 
lining may be jacked out against the soil and wedged into its en- 
larged position. By this procedure full support is obtained with- 
out the necessity for grouting. The machines are used in free 
or compressed air, as conditions dictate. The presence of running 
sands or silts may lead to serious difficulties and sometimes to 
the abandonment of machine tunneling. 

The phenomenon of lost ground also occurs with shield tunnel- 
ing. Part of the loss arises because the annular space behind the 
advancing tailpiece cannot be filled before some inward move- 
ment occurs. However, if the shield is “shoved blind” or partly 
blind, the loss of ground may be preceded by a heave of the ground 
surface directly in front of the shield. 

Immersed Tubes.—Prefabricated tubes for vehicular subaque- 
ous tunnels are usually constructed in sections about 300 ft. (91 
m.) long. Each section, containing one or more tubes and the 
ducts required for ventilation (fig. 8), consists of a steel shell 
fabricated in a shipyard, partly concreted, and towed to the site. 
There it is carefully positioned between anchored barges while its 
weight is increased by additional concrete until it has a slight 
tendency to sink. It is lowered to the bottom of a predredged 


trench in which has been placed a layer of selected granular ma- 
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FIG. 8,—SECTION THROUGH IMMERSED TUBES CONSTRUCTED FOR VEHICLES 
AND PEDESTRIANS BELOW THE MAAS RIVER, ROTTERDAM, 1937-41 


terial screeded accurately to a plane surface. It is then connected 
to the preceding section by divers and sealed with underwater 
concrete. The remaining concrete is then placed and the sections 
backfilled to give them stability and protection. 

pguootPry—C. A. Pequignot, Tunnels and Tunneling (1963); G. 
Tptndstrém, Tunnels (1963) ; E. and M. White, Famous Subways and 

unnels of the World (1953). (R. B. P.) 
an ONNEL DIODE, a two-terminal semiconductor device that 
dole eS or controls electrical impulses. Also called the Esaki 
its {ler its Japanese inventor, Leo Esaki, the device is a ver- 
ion Pe P-N junction diode (see TRANSISTOR) to which a large 
the R of impurity has been added. Its operation depends on 
é Ree of electric charges by means of tunneling (the tunnel 
iien quantum mechanics) across a P-N junction—the region 
char; a a P-type semiconductor, containing mobile positive 
atoms a the form of “holes” (the vacant electron sites in the 
ectrons the crystal) and an N-type, containing mobile negative 
be inne] diode is made in such a way that the relationship 
Its ce and current has the form of an S curve (see fig.). 
Bion of fh ‘able utility stems from its behaviour in the shaded re- 
the figure, where an increase in voltage gives rise to a de- 
resstany Current. Such a device, having a negative incremental 
lator, aM l i capable of serving as the active element in an oscil- 
functions can Be electronic switching circuit. Although a 
Me of its inve: ae by other electronic ey ee 

rapid reg ntion (1957) the tunnel diode exhibited a mo 
than gig COSE and thus ability to operate at higher frequencies 
any other semiconductor amplifying device. Although 
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limited to low-power operation, tunnel diodes have found great 
utility as low-noise amplifiers at microwave frequencies, and to 
a lesser extent as oscillators for low-power microwave signal 
generation. 

The effect shown in the figure arises when two conditions are 
met simultaneously in a P-N junction. First, the concentration of 
impurities (“doping” agents) must be very high in both the N- and 
P-type materials (typically one part in 1,000 compared with one 
part in 1,000,000 in transistors). This high concentration gen- 
erates sufficient electrons and holes to cause the semiconductor to 
conduct like a metal. Second, the metallurgical junction of the 
P- and N-type materials must be absolutely abrupt in order to 
form an extremely narrow width of the electrical junction, If this 
width is small enough, electrons may penetrate from one side to 
the other by “tunneling” through the junction. The region about 
zero voltage in the figure represents the current caused by these 
electrons. As the voltage is increased in the forward direction, 
the voltage profiles on the two sides of the junction change their 
relative positions so that the tunnel effect is no longer possible, 
and the current falls to a small value. At still higher voltages it 
follows the behaviour of a normal P-N junction diode. 

In principle, tunnel diodes can be constructed from any semi- 
conducting material. Early experiments were performed with 
germanium, but silicon, gallium arsenide, and gallium antimonide 
are also used. In general, the range of voltage depends only on 
the material used and not on the size, while the current depends 
on both of these. The values shown in the figure may be regarded 
as typical for germanium diodes with a useful area about 0.0002 
in. in diameter, 

See L. Esaki, “New Phenomenon in Narrow Germanium p-n: Junc- 
tions,” Physical Review, 109:603 (1958); W. F. Chow, Principles of 
Tunnel Diode Circuits (1964). (D. G. Do.) 

TUNSTAL (Tonstatt), CUTHBERT (1474-1559), En- 
glish prelate, bishop of Durham from 1530 to 1552 and from 1553 
to 1559, a leading conservative in the age of the English Reforma- 
tion. He was born at Hackforth in Yorkshire, the natural son of 
Thomas Tunstal, a Yorkshire landowner. His parents subse- 
quently married, but by English law this did not cancel his bas- 
tardy or enable him to inherit, and he therefore entered upon a 
career in the church. He studied law at the universities of Ox- 
ford, Cambridge, and at Padua, where he obtained his doctorate 
(1499). In 1508-09 he became chancellor to William Warham, 
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archbishop of Canterbury. This brought him into contact with 
the London circle of English humanists, and he especially struck 
up a warm friendship with Sir Thomas More. After 1514 Tun- 
stal’s career advanced rapidly, in the service of Thomas (later 
Cardinal) Wolsey; he was employed on embassies to the Nether- 
lands (1515-17) and to the court of the emperor Charles V (1520- 
21), and in 1516 was appointed master of the rolls. In 1522 he 
became bishop of London, and in 1523 keeper of the privy seal. 
In 1525-26 he once more visited the imperial court, and in 1529 
was involved in the negotiations which resulted in the Peace of 
Cambrai. He survived Wolsey’s fall (1529) unscathed, succeed- 
ing the cardinal as bishop of Durham in 1530, but surrendering 
the privy seal. Instead he took over the presidency of the Coun- 
cil of the North, a post in which he did not shine. 

So far Tunstal’s career was an exceptionally fine example of 
that of a successful ecclesiastical lawyer. The beginnings of the 
Reformation brought him up against a new situation. At first 
reluctant to accept the break with Rome and the royal supremacy, 
he submitted to Henry VIII’s persuasion in 1535 and finally even 
wrote in favour of the new dispensation. His reputation at home 
and abroad made his submission immensely valuable to the king. 
But he remained hostile to any further innovation in religion, and 
Thomas Cromwell regarded him as a potential opponent. How- 
ever, Tunstal remained in some favour with Henry VIII; even 
the outbreak of rebellion in the north of England (1536-37), for 
which he might have been made responsible, did not harm him, 
though he was removed from the presidency of the northern coun- 
cil in 1538. The conservative reaction of 1539-40 (see HENRY 
VIII) restored him to importance in the king’s counsels, and in 
1545-46 he for the last time acted as ambassador, this time to 
France. The Protestant Reformation of Edward VI’s reign was 
more than he could stomach, and he was imprisoned from 1550 
and deprived of his bishopric in 1552. On Mary I's accession 
(1553) he was at once restored, but he played no part in the poli- 
tics or the persecutions of the reign. Thus, when Elizabeth I suc- 
ceeded Mary in 1558, she could offer to continue him in his see, 
but the old man would not again change horses, refused to take 
the oath of supremacy, and was deprived a second time on Sept. 
28, 1559. He died on Nov. 18, 1559, at Lambeth, the nominal 
prisoner but in fact the honoured guest of Archbishop Matthew 
Parker. 

Tunstal was a man of notable intellectual abilities, the author 
of an excellent textbook on arithmetic, De Arte Supputandi 
(1522), which he dedicated to More. Though never a great theo- 
logian, he wrote in 1551 a treatise on the Eucharist, De Veritate 
Corporis . . . , published in 1554. Brought up in the civil and 
canon laws, and learned in humanistic disciplines, he was cut out 
for an official career but not for martyrdom. As it was, he be- 
haved with more uprightness than most men faced with his prob- 
lems. His temper was equable and kindly; even his opponents 
admitted him to be fairminded, straightforward, and so free of 
malice or ambition as to constitute a marked contrast to Bishop 
Stephen Gardiner whose political line he generally followed. 

See C. Sturge, Cuthbert Tunstal (1938); L. B. Smith, Tudor Prelates 
and Politics, 1536-1558 (1953). (G. R. E.) 

TUPELO, a common name for American trees of the genus 
Nyssa, constituting the tupelo family (Nyssaceae). The leaves of 
tupelos are alternate on the stem or crowded at the branch tips. 
Their edges are smooth or with a few teeth. The greenish flowers 
are unisexual, with male and female usually on separate trees, 
and occur singly or in small clusters. The long-stalked fruits, 
solitary or two or three together, have a thin flesh surrounding a 
grooved stone. 

The most widely distributed is W. sylvatica, the black tupelo, 
black gum, sour gum, or pepperidge, found in woods and swamps 
from Maine to Illinois and Oklahoma, and southward to Florida 

and Texas, The tree may grow 125 ft. tall; its leaves are 2 to 5 in. 
long. A similar tree is the swamp black tupelo (N. biflora), found 
in swamps from Delaware to Florida, and in Louisiana, South 
Carolina, Georgia, Alabama, and Mississippi. When the tree 
base is usually swollen. The fruits of the 
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long. The water tupelo, tupelo gum, or cotton gum (N. uniflora 
or N. aquatica), with leaves to 12 in. long, is a characteristic tree 
of southern swamps, where it forms pure stands or grows with 
other trees, especially bald cypress. It ranges along the Coastal 
Plain from Virginia to Texas and north in the Mississippi Valley 
to southern Illinois. Its dark purple fruits, 1 to 14 in. long, are 
borne singly. The base of the trunk is typically much enlarged 
(up to 15 ft. across), and the tree may grow to be 100 ft. tall, 

Tupelo wood, most of which comes from water tupelo, is fine 
textured, pale yellow to light brown, soft, light, and tough. It js 
used for crates and boxes, flooring, woodenware, and veneers, 
Black tupelo is sometimes grown as a street tree. Its foliage 
turns brilliant red in fall. (J. W. Tr.) 

TUPIAN (Tupi, Tupi-Guarani), a linguistic stock of South 
American Indians of the Macro-Tupi-Guarani phylum, Ab. 
originally, they occupied the lower Amazon, Tapojéz, Xingú and 
Tocantins rivers and the Brazilian coast south to Uruguay. Far- 
flung prehistoric and postwhite migrations carried them to eastem 
Paraguay (the Guaraní), the Bolivian Andes (the Chiriguano) and 
the middle and upper Amazon. After white settlement, Tupi be- 
came the /ingua geral of much of Brazil, especially on the Amazon, 

The Tupians were tropical rain forest farmers, rivermen and 
coastal navigators. By slash-and-burn cultivation they grew man- 
ioc, sweet potatoes, maize, beans, peanuts, cotton and dyes. They 
took turtles and turtle eggs and from large dugout canoes caught 
fish and river mammals with arrows and harpoons. They also used 
vegetable drugs for fishing. Wild game was secondary. 

Tupian society consisted of an extended, usually patrilineal fam- 
ily occupying a single large thatched house, but some Tupians had 
patrilineal clans, On the lower Amazon and the coast, palisaded, 
multihouse villages of several thousand persons occurred. These 
villages warred incessantly, capturing, torturing and eating their 
victims. Religion was largely shamanistic with little village cere- 
monialism. See also GUARANI; SIRIONO INDIANS. 

Bratrocrarny.—“The Coastal and Amazonian Tupi” in Handbook 
of South American Indians, J. H. Steward (ed.), vol. 3 (1948); A. 
Priest, “Method of Naming among the Sirionó Indians,” and E. Jack- 
son, “Native Toys of the Guarayu Indians,” American Anthropologist, 
vol. 66 (Oct. 1964) ; “The Guarani Tupians or Tupinambas,” Larousst 
Encyclopedia of Mythology, pp. 453-455 (1959). (J. H. Sp) 

TUPOLEV, ANDREI NIKOLAEVICH dsss- )i 
Russian army officer and aircraft designer, was born on Nov. 10, 
1888, in Pustomazovo, Russia, and educated at the Moscow Higher 
Technical School, graduating in 1918. In that year, together 
with N. Zhukovski, he organized the Central Aerohydrodynamit 
Institute (TsAGI), of which he was assistant director from 1918 


to 1935 and head of the design bureau from 1922. Under W 
direction, over 100 types of passenger aircraft and medium- an 
Some of the 


long-range bomber aircraft were designed and built. 
better known of these are the two-engine TB-1, three-engine 
ANT-9, four-engine TB-3, and ANT-25, which flew in 1937 from 
Moscow across the North Pole to San Jacinto, Calif. Othe 
planes designed later by Tupolev were the twin-engine attat 
bomber TU-2, four-engine bomber TU-4 (a copy of the US. 
B-29), tactical twin-jet bomber TU-10 (1948), six-turbojet-engint 
TU-75 (1950), TU-104 (1955), TU-104A (1957), and TU- 
(1957). Of these, the TU-104 and 104A twin-jet airliners (trans: 
port versions of TU-10) were widely used on commer¢ 
routes. In 1938 Tupolev was arrested as an “enemy of the m 
ple” but five years later was freed and restored to favour. | a 
was made a lieutenant general during World War II, rece! 
several Stalin prizes and was elected to the Academy of 
of the U.S.S.R.in 1953. In 1957 Lieut. Gen. Tupolev was 
a Lenin prize for designing the TU-104. Ose 
TUPPER, SIR CHARLES (1821-1915), Canadian <1 
servative leader, was born at Amherst, Nova Scotia, on we 
1821. After attending Edinburgh University in Scotland he fd 
turned to his native county, Cumberland, to practise medicine t 
in 1855 was elected to the Nova Scotia assembly. In the Bie 
ture Tupper’s star rose rapidly, He was a natural pale a 
fearless, persuasive, and ambitious. He was soon a mem T 0. had 
government and in 1864 became premier. For some time he 
been interested in union of the British North American provi"! 


Sciences 
awa 
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|864 the opportunity came to do something about it. Once 
his mind on confederation he devoted all his consider- 
gy and determination to its realization, and ignored the 
opposition to union in Nova Scotia. With a Majority in 
ature, he pushed confederation through, and in 1867 Nova 
became a province of Canada. 
cotian opposition to Tupper’s action was violent, but 
pts to defeat him failed and he was elected in Cumberland 
for | new Canadian House of Commons. He served in Sir John 
did’s Conservative government from 1870 until 1873, 
after 1878, when as minister of railways he was in- 
in the arrangements for building the Canadian Pacific 
f fay. He was Canadian high commissioner to London from 
1884 to 1887 and again from 1888 to 1896.. Tupper came back 
to Canada in 1887, and again in 1896, to help the Conservative 
government, and he was briefly prime minister before the Con- 
servative Party’s defeat in the general election of 1896. He 
served as leader of the opposition until 1900 when he retired 
after sustaining his first election defeat in 40 years. He died 
Jand on Oct. 30, 1915, at the age of 94. 
was perhaps more remarkable for tenacity than for 
talent, Loquacious and egotistic, he was nonetheless strong and 
courageous in causes he believed in, and by these qualities his long 
and fruitful career was largely determined: 
"See his Recollections of Sixty Years (1914) ; E. M. Saunders, 
wid Letters of Sir Charles Tupper, 2 vol. (1916). (P. B. W. 
TUPPER, MARTIN FARQUHAR (1810-1889), English 
author of the influential Proverbial Philosophy, was born 
don on July 17, 1810, the son of a doctor. Educated at 
thouse and Christ Church, Oxford, he was called to the bar 
it never practised. For 50 years he was fertile in producing 
ith verse and prose; but his name is indissolubly connected with 
his lo g Series of didactic moralizings in free verse or rhythmics, 
Proverbial Philosophy (1838-69), For about 25 years this en- 
Joyed | an extraordinary popularity, influencing Walt Whitman and, 
in actly, subsequent poets. Tupper made successful American 
‘toursin 1851 and 1871 but in later life he lost his popularity. He 
spent much of his life at Albury, Surrey, and his local novel 
‘Stephan Langton (1858; 22nd ed. 1946) kept its popularity. He 
died at Upper Norwood, London, on Nov. 29, 1889. 
See Derek Hudson, Martin Tupper: His Rise and Fall (1949). 
a? eh (D. Hw.) 


TURA, COSIMO (c. 1430-1495), Italian painter, was court 
Artist at the celebrated Renaissance court of the Este dukes at 
ur@and served successivély Dukes Borso and Ercole I; he was 

‘the first important native-born Ferrarese painter, and his some- 
What mannered, characteristically wiry style makes him one of 
se ost individual artists of the Renaissance. He was probably 
{ined in Squarcione’s workshop in Padua, and was influenced by 
Mantegna and by Piero della Francesca (gq.v.), when the latter 
Fc a working in Ferrara c. 1449-50. Tura died in Ferrara in 
aint, Was a master of allegory and a considerable decorative 
Dinter, and although his decoration of the library of the castle of 
Bee (1465-67), and the paintings and stucco reliefs of 
tal chapel of Belriguardo (1469-72) have both per- 
cycle theimportant part played by him in the complex and erudite 


oa 


ife 
) 


i Of frescoes in the Palazzo Schifanoia at Ferrara (1469-71) 
Still be Seen. Religious works include the organ doors show- 
Annunciation” (1469) in Ferrara Cathedral, a “Pietà” (c. 
the Museo Civico Correr, Venice, and a “Lamentation” 
im the Louvre, Paris. The National Gallery, London, 
nt allegorical and religious works, and there are several 
American collections, notably, the “Madonna in a Gar- 
1469-71), National Gallery of Art, Washington, D.C. 
y Ruhmer, Tura: Paintings and. Drawings (1958). 
it ACO (Touraco), the popular name for African birds 
uting the family Musophagidae, extending from the south- 
er of the Sahara to the Cape. Among several other names 
Dh birds is “plantain eater,” which is the meaning of 
Dlumnage ae? the typical genus. Turacos are notable for their 
ASE pigments; turacin, a copper-containing pigment unique in 
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the animal kingdom, provides the scarlet colour of the wing 
feather3 of some species; turacoverdin, whose relation to turacin 
is problematic, is the only pure green pigment in birds (green 
in other birds is due to the combined effect of melanins and carote- 
noid pigments). Long grouped with cuckoolike birds (order 
Cuculiformes), turacos are now believed, on the basis of anatomi- 
cal features, to have greater affinities with chickenlike birds (Galli- 
formes). Their bills are’ decurved and often have a keel. 

The 19 or so species occupy a variety of arboreal habitats, from 
dry bushy grassland to evergreen forests. A well-studied species, 
the blue-crested plantain eater, or Hartlaub’s turaco (Tauraco 
hartlaubi); has provided insight into the family, An inhabitant 
of evergreen forests, it is deep green over the body, with scarlet 
primary feathers in the wings (these are concealed when the bird 
is at rest) and a bright blue head crest of fine hairlike feathers, 
The brilliant primaries are seen during flight and are flashed dur- 
ing the courtship display. A noisy and excitable bird, it often 
teams up with other birds to drive away common enemies like 
snakes and owls, and scampers’ agilely among tree branches in 
search of food—fruit, tender shoots, and insects, This species 
appears to nest twice a year, from April to July and from Septem- 
ber to January. The nest, a fragile platform of twigs set amid a 
tangle of small limbs, holds two whitish eggs, which are incubated 
by the female for about 17 days, The down-covered young are 
nestlings for almost a month, being fed regurgitated fruit pulp by 
the parent. 

TURAN LOWLAND (TURANSKAYA NizMennosv’), the flat 
area of Central Asia in the U.S.S.R., lies between the Plato Ustyurt 
(the hilly region adjoining the gulf of Kara-Bogaz-Gol) to the 
west and the mountainous uplands of southeast Central Asia, 
On the north it is bounded by the Turgay tableland and on the 
south by the Khrebet Kopet-Dag. The main part of the Turan 
Lowland consists of the low-lying desert plain adjoining the Aral 
Sea basin; a smaller part is occupied by the present and ancient 
deltas, and by the former courses of the Syr-Dar’ya, Amu-Dar’ya, 
and Turgay rivers. The lowland is traversed by the Amu-Dar'ya 
(Oxus) and Syr-Dar’ya rivers. It contains many tabletop hills 
rising to altitudes of 300-600 ft. (90-180 m.), and among them 
extend two elongated deserts, the Bol’shiye (large) and Malyye 
(small) Barsuki, which are the beginnings of the broad sandy 
expanses east of the Aral Sea. The lowland has very high summer 
temperatures, but the winters are unusually cold for the latitude, 
There is little or no vegetation, See also ARAL SEA; KAZAKH 
Soviet Sociarist REPUBLIC; TURKMEN SOVIET SOCIALIST REPUB- 
LIC; UZBEK Soviet SOCIALIST REPUBLIC. (G. E. WR.) 

TURBELLARIA, a class of flatworms (phylum Platyhel- 
minthes), the majority of which are free-living aquatic forms such 
as planarians. See FLATWORM. 

TURBERVILLE (Turservite), GEORGE (?1540- before 
1597), the first English poet to publish a book of verses to his 
lady, a genre that became very popular in the Elizabethan age, 
was born at Winterborne Whitchurch, Dorset, Educated at Win- 
chester College, at New College, Oxford, and at one of the Inns 
of Court, in 1568-69 he went to Russia as secretary to the first 
English ambassador, Thomas Randolph. Attacked and wounded 
in 1573 at Bryanston, Dorset, in self-defense he killed his attacker 
but was pardoned by Elizabeth I. ` After marrying, he settled at 
Shapwick, Dorset, as a country squire. 

In Epitaphes, Epigrams, Songs and Sonets . . . (published in 
1567 as “newly corrected with additions”), Turberville followed 
models in Tottel’s Miscellany and the Greek Anthology, writing 
many poems to his lady Pandora, or Pyndara, the countess of War- 
wick. He translated Ovid’s Heroycall Epistles (1567; edited by 
F. S. Boas, 1928) in blank verse and other metres, Eglogs from 
Mantuanus (1567; edited by D. Bush, 1937), A Plaine Path to 
Perfect Vertue from Dominicus Mancinus (1568), and Tragical 
Tales, . .. out of sundrie Italians (1574), versifying stories from 
Boccaccio and Mambrino da Fabriano, To this were added origi- 
nal poems written in England and “Moscovia.” He gathered from 
French and Italian authors The Booke of Faulconrie or Hauking 
(1575), but the anonymous The Noble Art of Venerie or Hunting, 
also translated from the French, and published in the same year, 
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is now known to have been almost certainly by George Gascoigne. 


See J. E. Hankins, The Life and Works of George Turbervile (1940) ; 
C. T. and R. Prouty, “George Gascoigne, The Noble Art of Venerie 
.,” in Joseph Quincy Adams Memorial Studies (1948). (M. Es.) 


TURBINE, a machine that converts the energy in a stream of 
fluid into mechanical energy by passing the stream through a sys- 
tem of fixed and moving fanlike blades and causing the latter to 
rotate. Turbines fall into three general classifications, according 
to the most commonly used fluids: water, steam, and gas. The 
most important application of both water and steam turbines is 
generation of large quantities of electric power, while gas turbines 
are most frequently used in aircraft to provide the motive power 
for jet propulsion. 

This article is divided into the following sections: 


I. History 
1. Early Devices 
2. Development of Water Turbines 
3. Introduction of Steam Turbines 
4. Appearance of Gas Turbines 
II. Water Turbines 
1. Classification and Hydraulic Design 
2. Impulse Turbines 
3. Reaction Turbines 
4. Control of Speed and Output 
5. Pumped Storage 
II. Steam Turbines 
. Principal Components 
. Power Developed 
. Stage Efficiency 
. Turbine Staging 
Flow Characteristics 
. Performance Characteristics 
. Classification 
. Modern Trends 
IV. Gas Turbines 
A. Applications 
1. Aircraft 
2. Electric Power Generation 
3, Industry 
4. Locomotive 
5 
6 
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. Marine and Automotive 
. Future of the Gas Turbine 
B. Theory 
1. Actual Simple Open-Cycle Gas Turbine 
2. Reheat, Intercooling, and Regeneration 
3. Work Obtainable 
4. Design Features 


I. HISTORY 


The word “turbine,” from the Latin turbo (a whirling object), 
was first used by the French professor Claude Burdin about 1824, 
but the principles of turbine operation were explored centuries 
earlier. 

1. Early Devices.—The idea of using a stream of water to turn 
a wheel is very old, and it is thought that the first waterwheel 
was invented in the 1st century B.C. The earliest models, having 
horizontal wheels on vertical shafts, were effective only when 
placed at the edge of a current. The development of gears per- 
mitted the invention of models using vertical wheels on horizontal 
shafts that could be suited to the streams where they were used. 

The first device that operated on the principle of reaction was 
that attributed to Hero of Alexandria about the 1st century A.D. 
In this device rotation was achieved by steam issuing from curved 
tubes, or nozzles, in a manner similar to that of water issuing from 
a rotating lawn sprinkler. It consisted of a hollow sphere that was 
free to turn upon a horizontal axis above a caldron. Steam issuing 
from the caldron passed through two fixed tubes extending from 
the caldron to the sphere and escaped through two bent tubes in 
the sphere, causing rotation. 

Another steam-driven machine, described by Giovanni Branca 
about 1629, used a jet of steam impinging on blades projecting 
from a wheel, causing it to rotate. This machine, in contrast with 
that of Hero, operated on the impulse principle. 

An early device called the smokejack was designed to operate 
with the aid of hot combustion gases rising from a fireplace. 

The smokejack is believed to have first been sketched by Leonardo 
da Vinci, but was later more fully described in a book by John 
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Wilkins, an English clergyman 
entitled Mathematical Magic} 
published in 1648. The devic 
consisted of a number of hor. 
zontal sails, similar to those of , 
modern windmill, attached to, 
vertical shaft and placed in ; 
chimney. The hot gases risi 
past the sails caused the device ty 
rotate. With the aid of a simple 
gearing system it was possible tp 
employ the smokejack for tum- 
ing a spit or for performing othe 
simple tasks. 

A somewhat similar device was 
later patented by John Dumbell 
of England. His device (fig, 1) 
employed a large number of sails, 
one above the other, all attached 
to a hollow drum. In addition, 
he supplied his own furnace w- 
derneath, with means for supply- 
ing air and fuel and for keeping 
the component parts from melt 
ing. In his patent he stated 
that he “would apply whatever 
produces steam, smoke, rarefied 
air, or spirit, or which produs 
an inflammable vapour, either 
in combined or single state, ot 
which may be drawn by distil 
lation, or which possesses a 
explosive or combustible power effect.” Some authors. inter 
preted the latter part of the sentence to mean that the device was 
a forerunner of the explosion-type gas turbine. In view of the 
patent drawings this view is difficult to substantiate, since the 
drawings do not reveal anything like a constant-volume explosiol 
type combustion chamber. 

2. Development of Water Turbines.—The water turbine wis 
the first of the various forms to find successful application. } 
provements in the design and efficiency of waterwheels, havitt 
evolved slowly, reached their final stage in the mid-18th century 
as applications of mathematics and experimental methods c0 
tributed to a growing knowledge of hydraulics. Experiments % 
the mechanics of reaction wheels by the Swiss mathematicis 
Leonhard Euler and his son Albert in the 1750s led to further ni 
vestigation by Claude Burdin and many others. But it was Bent! 
Fourneyron, one of Burdin’s students, who first achieved ae 
in 1827 with a reaction turbine that could develop about 6 I 
His turbine used a radial flow outward. By 1832 Fourneyr0? . 
perfected a turbine capable of developing 50 hp. In his one 
a head of water was delivered through a stationary pipe con ut 
ing curved guide blades that directed the water outward throug 
a moving wheel of curved blades. The water flowing from the 
caused the wheel to rotate. j abh 

Various modifications followed Fourneyron’s design; a an 
those of James Thomson (about 1851) and James B. ssh 
(1855), using radial flow inward. Reaction turbines of this 
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K 


KN 


KK 


TK 


FIG. 1.—PATENT DRAWING OF JOHN 
DUMBELL’S TURBINE 
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ADAPTED FROM R. KIRBY, Si WITHINGTON, A: DARLING, AND F. KILGOUR: 
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FIG, 2,—IMPULSE WHEEL, VERTICAL AXIS 
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„ In Europe, however, enthusiasm for water turbines grew 

dustry. ; z 

Jater in the century, particularly with the development of an im- 
ulse turbine by Pierre Simon Girard. Girard’s turbine used axial 
flow, either upward en inove fe (X.) 

3, Introduction of Steam Turbines.—The first steam tur- 
bines having any commercial significance appear to have been 
those built in the United States by William Avery in 1831. These 
turbines consisted of two hollow arms about 24 ft. long, attached 

ight angles to a hollow shaft through which steam was supplied 
at right ang s pplied. 
‘The arms were of rectangular cross section, about 4 X 34 in. mea- 
sured on the outside. At the extremity of each arm was a small 
opening about $ X 4 in. in cross section through which the steam 

ld issue. e openings were at the trailing edge of the arms 
coul The openi t the trailing f th 
so that rotation was achieved by the reactive force of the steam. 
About 50 of these turbines were built for sawmills and woodwork- 
ing shops, and at least one was tried on a locomotive. Although 
ing shops, a g! 
an efficiency approximately equal to that of contemporary steam 
engines was claimed, the turbines were abandoned because of 
their high noise level, difficult speed regulation, and frequent need 
of repair. 

It was not until the latter part of the 19th century that further 

x ry 

significant contributions were made. Probably the most promi- 
nent among a number of early inventors in the steam turbine field 
was Sir Charles Parsons of England. He is recognized as the 
first to employ a large number of stages in series so that the energy 
release by the expanding steam could take place in small steps. 
It was this principle that opened the way for the development of 
the modern st bi He also developed th fe t 

e modern steam turbine. e also developer the reaction si age 
principle, in which pressure drop and energy release are equal 
through both the stationary and moving blades. Turbines em- 
ploying this principle are frequently called Parsons turbines. 

Parsons’ original ten-horsepower steam turbine was built in 
1884 using a rotor and casing with attached multiple-stage blading, 
characteristic of modern turbines. Steam entered at the centre 
and flowed toward the ends. z 

Another prominent pioneer in the development of the steam 
turbine was Carl G. P, De Laval of Sweden, who first built a small 
42,000-rpm reaction turbine in the early 1880s. Although several 
of these were later employed for driving cream separators, he did 
not consider them practical for commercial application. De Laval 
tumed to the development of reliable single-stage simple-impulse 
turbines similar to those with which his name is still associ- 
ated, He is credited with being the first to employ a convergent- 
divergent type nozzle in a steam turbine in order to realize the 
a potential energy of the expanding steam in a single-stage 

chine, 

During the period from 1889 to 1897 De Laval built a large 
pber of turbines ranging in size from about 5 hp. to several 
paten, In 1892 he built a 15-hp. turbine for marine applica- 
a with two turbine wheels, one for forward motion and the 
h Ri for astern operation. An early model similar to this was 
pred at the World’s Columbian Exposition in Chicago in 1893. 
fe sac to Parsons and De Laval, two other pone he 

Held, C. E. A. Rateau of France and Charles G. Curtis of the 

ya States, made important contributions during the 1890s. 
sa, developed the multistage-impulse principle, now commonly 
then aS pressure staging, in which pressure drop occurs only in 
and vee nozzle elements 

ith thi in the moving blades. 
fan is design, fewer stages are 
aes than for a corresponding 
tnd on-type turbine operating 
ie the same steam conditions. 
vel $18 responsible for the de- 

Spment of the veloci 
Pounded im ye ocfy-com 
Wo pulse stage in which 
employed of moving blades are 
ne diate x In his design an inter- 
was jr. OW Of stationary blading 

tae between the two 
the erot in order to direct 

m from the first to the 


FIG. 3.—DE LAVAL WHEEL AND NOZ- 
ZLES SHOWING DEVIATION OF THE 
STEAM JETS BY THE BUCKETS 
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second moving row. He also de- 
veloped the use of several veloc- 
ity-compounded stages in series. 

Shortly after the turn of the 
century steam turbines began to 
replace steam engines as the prin- 
cipal prime mover in central- 
station power plants. Asa result, 
developments were rapid and 
became associated chiefly with 
large companies rather than indi- 
viduals. Improvements in both 
size and efficiency of units fol- 
lowed, leading to the commanding 
position now occupied by the 
steam turbine in the field of elec- 
tric power generation. 

4. Appearance of Gas Tur- 
bines.—The first patent for a gas 
turbine operating on a cycle re- 
sembling present-day units was 
issued to John Barber of England 
in 1791. A sketch of Barber's 
turbine, taken from the patent 
drawings, is shown in fig. 4. The 
principle of operation was as fol- 
lows: air and fuel from a gas pro- 
ducer, after being compressed in 
separate cylinders, were directed 
into a combustion chamber and 
burned. The products of combustion were released through a 
small nozzle onto a turbine wheel. The power thus produced was 
supposed to be sufficient to compress the air and fuel and to leave 
enough over for external work. From modern knowledge of the 
cycle, and from the sketch supplied by Barber, it is known that 
his machine could not have operated successfully. It did, however, 
represent an ingenious invention and included most of the essential 
elements found in present-day gas turbines, 

In the years following the issuance of John Barber’s patent, 
many novel devices were proposed, but it was not until 1872 
that a really significant advance was made. This came with the 
granting of a patent to F. Stolze of Germany for his so-called 
fire turbine. Stolze’s turbine consisted of a separately fired com- 
bustion chamber, a heat exchanger, and a multistage axial-flow 
compressor directly coupled to a multistage reaction turbine. Op- 
eration was as follows: compressed air was directed into the heat 
exchanger where it was heated by means of combustion gases from 
a separately fired furnace. From the heat exchanger the com- 
pressed air passed into the turbine through which it was expanded 
back to the atmosphere. Even though Stolze’s gas turbine em- 
bodied almost every feature of a modern open-cycle gas turbine, 
it was unsuccessful, largely because the compressor and turbine 
lacked the necessary efficiency to sustain operation, using maxi- 
mum turbine inlet temperatures permissible at that time. 

The first successful gas turbine was built by R. Armengaud 
and C. Lemale for the Société des Turbomoteurs in Paris in 1903, 
This unit consisted of a three-cylinder multistage Rateau com- 
pressor followed by a combustion chamber in which liquid fuel 
was burned with air supplied from the compressor. The hot gases 
issuing from the combustion chamber, after being cooled to some 
extent by the injection of water, were expanded through a two- 
row impulse turbine wheel. The unit was capable of operating 
with an efficiency of about 3%. Although by later standards 
this was an unimpressive performance, it was nevertheless a sig- 
nificant achievement at the time. It is believed to have been the 
first gas turbine capable of delivering work on a scale suitable for 
commercial purposes. 

Two other contributions should also be mentioned. In these, a 
different principle of operation was employed, that of exploding 
a mixture of air and fuel in constant-volume combustion chambers 
and then allowing the products of combustion to flow through noz- 
zles onto a turbine wheel. 


FIG. 4.—DRAWING OF JOHN BAR- 
BER'S TURBINE 


342 


The first of these was a two-horsepower, 10,000-rpm unit built 
by M. Karavodine in Paris in 1908. It consisted of a simple De 
Laval impulse-type turbine wheel about 6 in. in diameter with four 
explosion chambers arranged around the periphery of the wheel, 
each leading to a nozzle directed against the wheel. The products 
of combustion from the four explosion chambers were released 
in sequence against the wheel. An ingenious method of drawing 
air and fuel into the chambers was provided. After explosion, 
the inertia of the gases leaving the chambers was employed to 
create a momentary partial vacuum inside the chambers capable 
of sucking in a new charge. During tests the device was reported 
to have a fuel consumption of about 1 Ib. of gasoline per horse- 
power-hour, corresponding to a thermal efficiency of about 2.5%. 

The second and more important of the two contributions histori- 
cally was the explosion-type turbine developed by Hans Holzwarth 
of Germany, who began a long series of experiments in 1905. His 
turbine consisted of a constant-volume combustion chamber into 
which a charge of fuel and air was introduced under pressure. 
Following ignition, the pressure was increased to approximately 
44, times the original value, causing a spring-loaded valve to open, 
admitting the gases into nozzles directed against the blading of 
the turbine. The mechanism was so arranged that the valves re- 
mained open until the combustion chamber was emptied, after 
which a new charge was introduced. Although an air compressor 

was employed in the Holzwarth turbine, the efficiency of the com- 
pressor was not extremely important because the air could be 
supplied at a pressure of only about one-fourth that ultimately 
achieved during explosion, and also because only enough air was 
required to furnish oxygen for combustion. 

Over a period of about 30 years Holzwarth and various col- 
laborators continued development of the turbine. Although now 
superseded by the constant-pressure combustion gas turbine, the 
Holzwarth explosion turbine represented a unique and important 
contribution. 

‘The modern gas turbine is due to the work of many individuals, 
Perhaps the most prominent was Sir Frank Whittle of England, 
who was among the first to recognize its application to jet pro- 
pulsion aircraft. His efforts in this regard led to its development 
and use in military aircraft in the U.S. and the United Kingdom 
during World War II. (Ro. A. Br.) 


Il. WATER TURBINES 


Water turbines, the oldest form of motive power, were used 
originally for direct mechanical 
drive, first of water-lift wheels 
for irrigation and later of indus- 
trial machinery, but now they are 
used almost exclusively for gen- 
eration of electric power. 

Because many of the largest 
sources of water power are lo- 
cated in areas remote from popu- 
lated areas, they have remained 
unexploited. However, the rising 
demand for cheap electricity in 
bulk for electrochemical indus- 
tries has made it economical to 
develop some of the remote re- 
sources and to locate factories 
adjacent to the power station. 

Water power has been used in 
this way in Canada at Kemano 
for the aluminum refinery at 
Kitimat, B.C., at Tema on) the 
Volta River in Ghana (also for 
aluminum production), at Aswan 
on the Nile River in Egypt, and at 
Bhakra on the Sutlej River in 
India (the last two for fertilizer 
production | Also, the de elop- 
ment of high-voltage transmiss 
has brought other water sources 
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within reach of existing load centres, particularly in Canada, thy 
U.S., the U.S.S.R., Sweden, and New Zealand, g 

1. Classification and Hydraulic Design.—Water turbines 
are divided into two classes: impulse turbines, generally, used for 
high heads of water, and reaction turbines, generally used for heads 
ranging downward from 2,000 ft. These two classes include siy 
main types in common use—the Pelton and turgo types of impulse 
turbines and the propeller, Kaplan, Francis, and Deriaz types of 
reaction turbines—any of which can be arranged with either: 
horizontal or a vertical shaft. Quite wide variations are possible 
within each type’ to suit particular hydraulic conditions.: s 4 

Since there is a wide choice of designs available to match the 
widely varying characteristics of this natural source of power, i 
is unusual to find identical turbines in any two power stations, 
quite apart from the variations that occur because of, improve 
ments in design. rota 

Any given hydraulic design of turbine can be operated under 
different heads, but at each head there will be one speed that gives 
the best performance, and this will increase in the ratio, of the 
square root of the head increase. The quantity Q of water passing 
through the turbine will also increase as the square ‘root of the 
head H increase, and, since power P is proportional to the prod. 
uct HQ, it will increase as H*/*, 

If the size of the turbine is varied while retaining, geometrical 
similarity, the speed under a given head will vary, inversely a 
the diameter of the runner, and the quantity, which is propor 
tional to the area of passageways, will vary as the square of the 
diameter. š å 

Thus from any given design of turbine a family of machines of 
different sizes operating at different heads can be constructed, 
the family being determined by a common specific speed, ie, the 
speed at which a turbine would run when producing one horse- 
power under a 1-ft. head (or, in metric units, under a 1-m; head), 
Thus the specific speed (m,) for any turbine can be expressed 1 

revolutions per minute X (horse power)? | j 
(head)®/4 


different 


The relationship between specific speed and head for 
types of turbines is shown in fig. 5. 

A water turbine, and the equipment which it, drives, must be 
designed to withstand the maximum runaway: speed that wo 
occur if, due to a failure, maximum water quantity were admitted 
with no load on the machine. This runaway speed is expres 
as a ratio of the normal running speed. For an axial-flow turbine; 
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FIG, 6.—PELTON TURBINE WITH TWIN JETS 


which produces only an insignificant reverse pumping effect, it 
may be as high as 3, but a usual value for mixed-flow and impulse 
turbines is 1.8. 

2. Impulse Turbines.—The impulse turbine (fig. 6) extracts 
energy from water by first converting the head of water into 
kinetic energy by passing it through a carefully shaped nozzle 
that produces a free jet discharging in air. This jet is directed 
onto buckets that are fixed on the periphery of the runner and 
formed in such a way as to remove the maximum velocity from 
the water, 

Early designs of impulse turbines, using blades on the edge 
of the runner that caused substantial loss of energy due to im- 
Pact, have been almost entirely supplanted by the Pelton type of 
turbine, patented in 1889 by Lester Allen Pelton. In this form 
à splitter edge in the centre of each bucket causes the jet of 
Water impinging on it to divide into two divergent paths as it 
flows outward to fall clear of the runner. 

The diameter of the runner, which is fixed by the number of 
buckets, their shape, and the way they are attached (e.g., by cast- 
mg or bolting) to the rim, determines the speed at which the tur- 
ine will run to give maximum efficiency at a given head. This 
results in a turbine running at a low speed if a single jet is used 
t heads of about 1,000 ft., and outputs of the order of 20,000 
P. The jet in this case would be 12 in. in diameter, the largest 
normally used, although there is one installation with a 14-in. jet. 
Ri speed may be increased by using more than one jet on the 
ane the two-jet arrangement being common for a horizontal 
a With a vertical shaft there are usually four jets on a single 
ae though occasionally there are more. The four-jet arrange- 
able ecu in either a smaller runner and higher speed being pos- 
ind vai Biven output or a higher output from a given runner 
sible foe Jet size. With the horizontal shaft it is also pos- 
ata © mount two runners on a shaft driving a single alternator in 
f er to produce a result equivalent to that of the multijet vertical 
rangement, 
by Ae quantity of water flowing through each jet is controlled 
Ble Sliding inside the nozzle. This spear, operated by an 
ile nbc Servomotor, can partially or completely close the noz- 
ieee The velocity of water leaving the nozzle will remain 
runner ee Constant over a wide range of openings, and, as the 
ofa a Continue to turn at a fixed speed, the efficiency curve 
as high “Cesigned impulse turbine can be flat, but its peak is not 

84 as with other types. 
through me Possible to rapidly reduce the water quantity flowing 
Would be e ara when a reduction in load is required, since there 
“Ontiny à targe pressure rise in the pipeline. If a full quantity 
°S to be supplied to the runner after removal of the load, 
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a high overspeed will occur. To avoid this and to improve control, 
a second device in the form of a deflector, or diffuser, is inserted 
into the jet on load rejection, thus temporarily dissipating the 
energy of the water until the quantity is reduced by the spear clos- 
ing off the flow from the nozzle. 

Another type of impulse turbine is the turgo type, in which 
the jet impinges obliquely on the side of the runner and continues 
in a single path, discharging at the other side. This type of turbine 
is useful for medium-size units that use medium heads, 

3. Reaction Turbines.—Since great variety in the form of 
the runner for the reaction turbine is possible, this class is used far 
more widely than impulse turbines. The power from the water, 
associated with its head and flow, is converted to mechanical power 
by the passage of the water through a single-stage runner that 
absorbs the full water energy down to a pressure usually below 
atmospheric pressure, due to the velocity head recovery possible 
in the draft tube after the exit from the runner. A fraction of the 
hydraulic pressure is converted into velocity in the passage of the 
water through the inlet structure, which is composed of a spiral 
casing and a gate apparatus leading to the runner. 

Of the four main types of reaction turbine, the propeller and 
the Kaplan turbines have axial-flow runners and are used for lower 
heads, while the Francis and the Deriaz turbines have mixed-flow 
runners, 7.¢., flow is radial at the inlet and axial at the outlet. The 
runner blades on the propeller and Francis turbines are fixed, 
while those on the Kaplan and Deriaz turbines are movable, The 
ranges of heads used by these types are shown in fig. 5. 

Axial-Flow Turbines—A fixed-blade propeller turbine with a 
vertical shaft is almost invariably used for large units, since its 
higher specific speed permits a valuable saving in plant cost when 
compared with the Francis alternative. The running speed can be 
as much as twice that of the Francis at heads below about 35 ft. 
and 50% greater at heads of 60 ft. Even so, the running speed 
of high-output propeller turbines is often below 100 rpm. Though 
the components are very large, the form of the runner is such that 
it is possible to detach the blades for transport and to attach them 
by bolted flanges at the site so that the limiting item for transport 
becomes the runner hub. 

At low heads (up to about 80 ft.) the turbine has a concrete 
spiral casing, which, for the larger machines, is provided ‘with 
two or more rectangular inlets leading to the stay vanes, These 
vanes may be individually set in concrete, thus reducing one of 
the bulkier components for transport. The runner envelope, of 
cylindrical form, leads to the draft-tube cone and bend. 

The propeller turbine has been used extensively in North Amer- 
ica, where low head and large flow are common, thus requiring the 
installation of many units in one station. There are 32 propel- 
ler turbines in the St. Lawrence Power Station, 16 being operated 
by Canada and 16 by the U.S. With such power stations it is 
possible to continually run the turbine at or near its most efficient 
output by switching in and out a complete unit as the load fluctu- 
ates. If both the water quantity and the power required are such 
that only a few units are required to deal with a variable load, 
the efficiency of operation falls off very sharply below a 75% 
load. The same will apply if there is any marked variation in 
operating head, since an increase in head at a fixed load is equiva- 
lent to reduced load at a fixed head. 

These limitations of the propeller turbine have been met by 
making the blade angle of the runner variable in order to match 
more accurately the correct angle for a given flow of water. This 
type (fig. 7) is called the Kaplan turbine, after the inventor, Victor 
Kaplan, who patented his design in 1920, The physical size and 
operating head for which the turbine can be used have increased 
markedly in recent years, and runner diameters of 30 ft. have been 
employed. British manufacturers have developed designs operat- 
ing at heads of 190 ft., but it is likely that further progress in 
increased heads will be limited due to the advent of the Deriaz 
turbine (see Mixed-Flow Turbines below). 

The runner-blade angle is varied by an oil-pressure-operated 
servomotor, which is usually mounted in the runner hub with the 
oil fed down tubes in the bore of the turbine and alternator shafts 
at a pressure of about 350 psi (pounds per square inch). Runners 
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having four to six blades are common, though more blades are 
used for high heads. The correct relationship of runner-blade 
angle to the water flow admitted by the turbine gate apparatus is 
ensured by a cam that is operated by a pilot servomotor in the 
governor system. When best performance is required over a wide 
range of operating heads, several cams may be used and can 
be brought into service to match the head at any particular 
time, This is especially valuable when seasonal variations in head 
occur. 

The Kaplan turbine in its traditional form has a vertical shaft, 
though one design uses a horizontal shaft and an alternator 
mounted in a nacelle, or metal shell, in the water flow. This is par- 
ticularly suitable for lower output machines operating on very low 
heads, in which case an almost straight water passage is possible. 
This type of turbine was designed for a French project on the 
Rance River estuary (see TIDAL POWER). 

Mixed-Flow Turbines—The Francis turbine is probably the 
most extensively used type of turbine due to the very wide head 
range for which it is suited—from the lowest economically usable 
(about 10 ft.) to about 2,000 ft. The turbines at the top range 
of heads must be of large output, otherwise the water quantities 
and the size of the water passages in the runner become too small 
for reasonable construction. At low heads the propeller turbine is 
usually more economical, unless the output required is small. The 
Francis turbine, however, reigns supreme in the medium-head 
range of 400-1,000 ft., and it has a wide range of sizes. 

Francis turbines can have either horizontal or vertical shafts 
(fig. 8), the latter being used for machines having runner diameters 
of 6 ft. or more. Each has certain advantages that affect the 
Those with vertical shafts usually occupy less space, and 
they also permit greater submergence of the runner, with a mini- 
of deep excavation, On the other hand, horizontal shafts 
vide a compact unit for small sizes, and they permit easier ac- 

to the turbine, though removal of the alternator rotor becomes 
difficult he increases. 
È Francis turbine has a fabricated, or 
casing gives equal distribution of 
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water flow to the regulating gear, which consists of a number 
(about 24) of pivoted gates or guide vanes that, when closed seal 
off the throat of the casing and are adjustable to any opening for 
the required output. The guide vanes are operated simultaneous} 
by a regulating ring and are connected by breaking links or tee 
pins so that in the event of blockage no damage occurs. The 
regulating ring is driven by one or two oil-pressure servomotors 
controlled by the governor. 

The design of the runner must include several factors in order 
to obtain the best efficiency at the required head and output, Its 
speed involves the correct choice of specific speed determined by 
experience and consideration of the generator design. The inlet 
and outlet diameters and the blade height at the inlet are then 
determined, after which the blade form is calculated to give smooth 
entry of water at the inlet and zero rotation at the outlet. The 
number of blades varies widely, normally from 9 to 19. Con 
struction is commonly cast steel or, for high heads, stainless steel, 
In the former case, stainless-steel protection is added to areas 
subject to cavitation. Runners of welded construction permit the 
formation of more accurate and more highly finished waterways 
for high-head turbines having long and narrow runner passages, 
Welded construction also enables a runner to be made of a mix- 
ture of stainless steel and mild steel. 

The extent to which the runner is subject to cavitation depends 
on the amount of suction produced by the draft tube compared 
with the setting of the runner centreline relative to the tailwater 
level. Careful control of the blade form can reduce the tendency. 
for cavitation, particularly on the back of the blades at exit, 

Very large and high-output Francis turbines have been installed 
with outputs exceeding 200,000 hp. from a single runner, though 
outputs of 500,000 hp. are projected. 

The most recent form of mixed-flow turbine is named after 
its inventor, Paul Deriaz, who developed a variable pitch design 
in 1956, thus improving the part-load efficiency for medium-head 
machines (fig. 9). This proved to be a very useful design for the 
higher heads and also for pumped-storage applications (se 
Pumped Storage below). It also has the advantage of a lower 
runaway speed than the Kaplan turbine, thus giving significant 
savings in the cost of the alternator. 

The first nonreversible Deriaz turbine, consisting of a 32,500: 
hp. unit in an underground power station, was installed at Culli- 
gran in Scotland. 

4. Control of Speed and Output.—The control of the speed 
and output of water turbines involves the large forces necessary 
to operate the regulating gear and the high inertia of the water 
in the pipeline between the reservoir and the turbine inlet. 

When a single turbine with governor is supplying an isola! 
load, any variation in load will initially produce a change in $l 
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that is sensed by the governor. The turbine guide vanes, or the 
spears in the case of impulse turbines, are then opened or closed 
by the governor in order to restore the speed to its original value. 
Usually several power plants operate in parallel, and the individual 
effect of a turbine on the system frequency will be small. To en- 
sure proper load sharing under such conditions, a speed “droop” 
is incorporated in the governor, This is usually adjustable be- 
tween 0 and 5%, with a normal setting of 3%, which results in a 
3% reduction in speed when the turbine load increases from zero 
to full load on an isolated system, On an interconnected system 
a turbine will take on a full load from zero if the system frequency 
drops 3% and if the speed droop is set at 3%. For loading and 
unloading a turbine connected to a steady system, a permanent 
speed-variation gear is provided, 

Both the speed droop and the permanent speed-variation gear 
Operate in the linkage between the speed-sensitive pendulum and 
the oil-pressure-operated power amplification system. Because of 
the large forces involved and in order to reduce the size of the 
oil-pressure pumps, a pressure receiver partly filled with air is in- 
Corporated in the governing system. This gives an immediate 
Source of energy, which is subsequently replenished by the oil 
pumps returning the oil in the receiver to its original level. 

The rate at which the turbine guide vanes or spears may be 
opened or closed is determined by the relative inertia of the water 
n the supply pipe and the inertia of the rotating parts. If a long 
Pipeline is provided, the closing time must be slow in order to 
keep the pressure rise within reasonable limits, but if it is too slow, 
Instability will result, To assist regulation with long pipelines, a 
Surge chamber is often connected to the pipeline as near as possible 
to the turbine. Thus part of the water in the pipeline can pass 
Into the surge chamber as the turbine is closed. It also enables 
4 faster Opening time to be used. The spiral casings of medium- 
‘We reaction turbines can be provided with pressure-relief valves 

rough which surplus water is passed automatically as the gover- 
Norcloses, For difficult pipelines a combination of the two devices 
can be used, 

Water turbines su 


pplying large interconnected power systems 
até Sometime: 


S required to operate on a predetermined load pro- 
a or to Maintain system frequency control according to master 
an el directions, These requirements can be met by using 

non governor in which the speed-sensitive pendulum is 
ae by an electric actuator operating a hydraulic pilot 
„Š Pumped st 


orage.— i d-storage installa- 
ons used ge.—The earliest pumpe gi 


in the same water turbine designs as for straight power 
à with either separate pumps coupled to the same shaft, so 

9 co 4 alternator could be used as a motor to drive the pump, 
pletely independent motor-driven pumps. Most of these 
hyde trage installations operated in conjunction with straight 
Catch Sctric plants to conserve water or to transfer it from one 

Mi ment area to another. 

ae Pumped-storage schemes are used in conjunction with 
ide a ¢-load thermal stations and nuclear power stations to pro- 
ney load at night and to meet peak demands during the 
€Y often have no inherent source of energy production, 
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yet they are economical in capital cost, compared with the cost 
of the thermal plant, and have a high overall efficiency, The re- 
versible-pump turbine, which acts as a pump when operating in the 
reverse direction of rotation, has been developed extensively to 
meet these conditions. 

The turbine runner for all but the lowest heads is of the mixed- 
flow, reaction type. Some of the most economical pumped-storage 
plants have heads exceeding 1,000 ft., which in the past were 
generally considered to be too high for single-stage pumps, and 
therefore multistage, nonreversible units were used, Satisfactory 
reversible-pump turbines have now been developed for heads ex- 
ceeding 1,000 ft. 

For medium heads the Deriaz pump turbine is ideal, due to 
the facility of adjusting the runner-blade angles to suit the dif- 
fering requirements set by pumping and generating. It is also 
possible to vary the pumping load, which cannot be done satis- 
factorily with a Francis runner, even when there are guide vanes, 
due to the hydraulic conditions when they are partly open. A 
further advantage of the Deriaz pump turbine is that, when start- 
ing up as a pump, the runner vanes can be closed to form a smooth 
cone, and thus it can be started with a minimum of load while 
submerged in water. Six 52,500-hp. units of this type are operat- 
ing at Niagara Falls, Canada, and there are reversible units of 
this type with outputs of more than 100,000 hp. in Spain (fig. 10). 

(Jn. C. B.) 


Il, STEAM TURBINES 


A steam turbine is a machine for converting thermal energy 
stored in steam into work. It consists of a shaft or rotor resting 
in bearings and enclosed in a cylindrical casing. The rotor is 
made to turn smoothly by means of jets of steam issuing from 
nozzles located around the periphery of the turbine cylinder and 
impinging upon blades or buckets attached to the shaft. Thus, a 
steam turbine is a prime mover which generates motive power in 
the same manner as a windmill except on a vastly greater scale. 
Instead of a current of air being used to rotate the shaft, steam is 
employed as the working agent. 

Because of its ability to develop tremendous power within a 
comparatively small space, the steam turbine has superseded all 
other prime movers except hydraulic turbines for the generation 
of large quantities of electrical energy. The economic importance 
of the steam turbine has provided an incentive for continued de- 
velopment, resulting in units capable of generating as high as 
600,000 kw. of power on a single shaft and up to 1,000,000 kw. in 
other combinations, 

1. Principal Components.—The principal components of a 
steam turbine are: (1) the rotor which carries the blading em- 
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FIG. 10.—RUNNER FOR 108,000-HP. DERIAZ REVERSIBLE PUMP TURBINE FOR 
VALDECANAS POWER STATION, SPAIN 
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ployed for converting energy of the steam into rotary motion of 
the shaft; (2) the casing or cylinder, inside which the rotor turns 
and which carries fixed nozzle passages through which steam is 
accelerated before being directed against the rotor blading; (3) 
the speed-regulating mechanism by which the speed of rotation is 
governed; (4) the lubrication system for bearings and other ap- 
paratus associated with the turbine. 

Of the various elements of the turbine, perhaps the most diffi- 
cult to design properly is the blading, since it must have adequate 
strength and the correct aerodynamic shape to convert the energy 
of the steam into shaft work efficiently. Various types of blading 
and blading arrangements have been proposed, but all are designed 
to take advantage of Newton’s principle that when a given mass 
of substance suddenly changes its velocity, a force is exerted by 
the mass in direct proportion to the rate of change of velocity. 

Two types of blading have been developed to a high degree of 
perfection. These are impulse blading and reaction blading. 

The principle of impulse blading may best be illustrated by re- 
ferring to fig. 3. This is a simplified diagram of a turbine rotor 
wheel showing four fixed nozzles directing high-velocity steam 
against blades mounted around the periphery. If there were no 
blades in the path of the steam, it would proceed in a straight line 
as indicated. However, the blades catch the impinging steam and 
turn it in the opposite direction, thus changing its velocity from a 
high value at entrance to a low value at exit. This decrease 
in velocity of the mass of steam produces a force on the 
rotor blading, causing the disk and shaft, to which the blad- 
ing is attached, to turn. 

Proper operation of an impulse wheel similar to that illustrated 
in fig. 3 requires that the blading be of approximately symmetri- 
cal design and that it move past the nozzles with a speed approxi- 
mately equal to one-half that of the steam issuing from the nozzles. 
A velocity diagram for such an arrangement is shown in fig. 11B. 
In this diagram both magnitude and direction of steam velocity 
V at entrance and exit to the moving blades is indicated. When 
only a numerical subscript is employed, the velocity is relative to 
a stationary element of the turbine such as the fixed nozzles or 
casing. When the subscript , is added, the velocity is relative 
to the moving blades. Thus in fig. 11B the velocity of the mov- 
ing blades is equal to V, ft. per sec., while that of the entering 
steam is equal to Vg ft. per sec. The relative velocity of the 
steam entering the moving blades is Va. Upon leaving the moving 
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FIG. 11.—(A) ARRANGEMENT OF NOZZLES AND BLADING FOR A SIMPLE- 
IMPULSE TURBINE STAGE; (B) VELOCITY DIAGRAM FOR SIMPLE-IMPULSE 
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blades the steam has a relative velocity with respect to the mov. 
ing blades equal to Vz, and a velocity V3 with respect to the y 
tionary elements of the turbine. It will be noted that V, is the 
vector sum of Və, and V, and that V is the vector sum of y, 
and V». As indicated in the diagram, the blading turns the stan 
through a sharp angle, releasing it with about the same velocity, 
relative to the moving blades, as it had at entrance, but in the 
opposite direction. The result is that at exit the velocity com. 
ponent of the steam in the direction of the moving blades is ap. 
proximately zero relative to the stationary elements of the tur. 
bine. 
When reaction blading is employed the rotor is designed to tum 
at a speed approximately equal to that of the steam issuing from 
the nozzles, instead of half the velocity, as employed in an im- 
pulse stage. The steam thus enters the moving blades with almost 
zero relative velocity, as indicated in fig. 13B. Also, the blades 
of the rotor of a reaction turbine are unsymmetrical and have a 
profile such that the space between blades forms nozzle passages, 
As the steam flows through these passages, it expands, thereby 
increasing its velocity relative to the blading. ‘The acceleration of 
the steam creates a reactive force, turning the rotor in a direction 
opposite to that of the exit steam. 
If the blading is designed to provide nozzle passages capable 
of building up an outlet relative velocity equal but opposite in 
direction to that of the moving blades, the steam will leave the 
moving blades with a component in the direction of movement ap- 
proximately equal to zero relative to the stationary elements of 
the turbine. 
With either type of blading, the overall principle is the same, 
namely, that the velocity relative to stationary reference co: 
ordinates is first built up in the stationary nozzles, after which 
it is decreased in the moving blades. Energy stored in the steam 
is thereby first converted into kinetic energy and then into rote 
tional shaft work. 
2. Power Developed.—As already indicated, the magnitude 
and direction of steam velocity at entrance to and exit from the 
various passages in a turbine stage can conveniently be illustrated 
by means of a velocity diagram. With the aid of the velocity dit 
gram illustrated in fig, 11B it is easy to compute the force of the 
steam acting on the blading of a simple-impulse stage. Thus using 
Newton’s law, 


R= Sa cos 8 + Var cos y) o 


where F, is the component of force acting in the direction of the 
blade velocity, in pounds; w is the rate of flow of steam, in poun 
per second; and g is the gravitational constant, in feet per se 
squared. 

If the blading is symmetrical y will equal. £. 
passages are not designed as nozzles, Vg, will equal Vor 
may be replaced by Vp cos a — Vy, so that 


Also, since the 
Ve and beh 


R= Hey, cosa — Vi) o 


The power developed by the stage in foot-pounds per am 
will equal the force acting on the blading multiplied by the Vi y 
with which the blades are moving. Hence, 


0 


P=hXV= Er, cos a — Vi) Ve 


To obtain the value of blade velocity resulting in oes 
power output, equation (3) may be differentiated with res 
V, and equated to zero. Thus 
ap. 
dV; 


o) 
= Ela cosa — 2V) = 0 l 


Therefore V2 cos a 8 


V = 


3 Í 
Substituting into equation (3) gives the maximum power ° 
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FIG, 12.—(A) ARRANGEMENT OF NOZZLES AND BLADING IN A VELOCITY- 
COMPOUNDED IMPULSE TURBINE STAGE WITH TWO ROWS OF MOVING BLADES; 
(B) VELOCITY DIAGRAM FOR A VELOCITY-COMPOUNDED IMPULSE TURBINE 


Bae express this in terms of horsepower, one need only divide by 
50, the number of foot-pounds per second in one horsepower. 


p 2wVè 
= 7 
pmax = 550g (7) 


To obtain greater power per stage with impulse blading the 
Principle of velocity compounding may be employed. In this ar- 
Tee the steam first passes through a row of nozzles and 
sui much iS in the case of the simple-impulse stage but with a 
tow Te velocity to allow the steam to be redirected into a second 
to moving blades as illustrated in fig. 12. ' i 

ale ee be shown by the use of Newton's law and trigonometric 
"ations similar to those carried out for the simple-impulse 


“lage that a blade velocity equal to Fa 5 is required for 


Maxi 7 
Chae efficiency of this type of stage. : 
is basis the maximum power obtainable is 


jl alte ® 

Thine r 
ieee 18 four times as great as the power obtainable from a sim- 
Pike stage employing the same blade velocity. The reason 


for the + r 
is E increased power is that the velocity of the steam jet Ve 
© as great as for a simple-impulse stage. Its kinetic energy 
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is therefore four times as great, permitting the development of 
four times as much power. 

Though four times as much power is obtained with velocity 
compounding, four times as much thermal energy has to be ex- 
pended in order to achieve this greater power. Velocity com- 
pounding, therefore, does not achieve more power for the same 
expenditure of thermal energy but merely permits a greater jet 
velocity for the same blade velocity. Since blade velocity is lim- 
ited by the allowable centrifugal force, the use of velocity com- 
pounding permits a greater release of thermal energy per stage, 
and fewer stages are required to accommodate a given thermal 
energy. 

With impulse blading, an increase in velocity of the steam is 
achieved only in the stationary nozzle passages. In the case of 
reaction blading it is achieved in both the stationary nozzle pas- 
sages and in the passages between the moving blades. This in- 
crease may be seen in fig. 13B, which is a velocity diagram for a 
50% reaction-type stage. The term 50% reaction refers to the 
fact that only 50% of the energy of the stage is released in the 
stationary nozzle passages, the other 50% being reserved for 
release in the moving blades. It can be seen from fig. 13A that 
both stationary and moving blades have the same profile and 
that both form nozzle passages. This blading is in contrast with 
that of impulse stages in which the moving blades are symmetri- 
cal in shape and do not form nozzle passages. 

In fig. 13B it will be noted that, just as in the impulse stage, 
the velocity in the stationary nozzles is built up to a value equal 
to Vy. However, since the blades are moving with the velocity 
Va, the steam enters these with a relative velocity equal to Vo,, 
having no component in the direction of movement of the blades. 
In passing through the blading, the steam is accelerated to the 
velocity Vg, In the ideal case Vz, is made approximately equal 
to Və so that the steam leaves the moving blades with a relative 
exit velocity component equal but opposite in direction to that of 
the moving blades. 

Hence the velocity of the leaving steam, relative to stationary 
elements of the turbine, is V4. This velocity has no component 
in the direction of rotation of the blading and is therefore correct 
to enter smoothly into the next row of stationary nozzles. In the 
reaction blading shown, the velocity component of the steam in 
the direction of rotation has been changed during passage through 
the moving blades from zero at entrance to Vz, cos a = V, at 
exit. This change creates a reactive force against the moving 
blades given by the equation 


F= rao (9) 
where, as before, w is the flow through the blading in pounds per 
second, The maximum power developed by the stage will there- 


fore be Puia whi (10) 
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FIG. 13.— (A) ARRANGEMENT OF NOZZLES AND BLADING IN A 50% REACTION- 
TYPE TURBINE STAGE; (B) VELOCITY DIAGRAM FOR A 50% REACTION-TYPE 
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j; This is just half the power capable of being developed in a 
single-impulse stage having the same blade velocity and one-eighth 
that capable of being developed iù a velocity-compounded stage 
of the same blade velocity. 

3. Stage Efficiency.—The efficiency of a turbine stage may be 
defined as the power output divided by the energy expenditure 
required to produce that power. If it is assumed that between 
impulse stages the velocity of the steam is essentially zero, the 
velocity Va at the outlet of the nozzles must be achieved at the 
expense of thermal energy initially stored in the steam. The re- 
quired energy is equal to the kinetic energy of the steam leaving 
wV 


the nozzles, ft-lb. per sec. 


The maximum efficiency of a simple-impulse stage is therefore 


2wV? 
ww Pea a 8 me BV cost 1 
ês ava  uVA Ve cos? a (11) 
2g 2g 


Similarly, for a velocity-compounded impulse stage the maximum 
efficiency will be 


8wVè 
= Pms 8 = Ve coa 
A DVA we Vi cos? a (12) 
. 2g 2g 


In the 50% reaction stage the velocity V3 must first be achieved 
by expansion through the stationary nozzles, after which the 
velocity Va, must be attained by expansion through the moving 
blades. Thus, two expansions are required at a sacrifice of stored 
wV? + Var 


2 
energy in the steam equal to 2g ) ft-lb. per sec. 


j j i «WV? 
Since for this type of stage Vg, is equal to Vo, the input is ae 


and the efficiency is 


wV? 
a Poo 8 a VE a cos 13 
ês Và Va Ve cos? a (13) 
g g 


Thus the efficiency for all three types of stage is cos? œ, indi- 
cating that, regardless of the type employed, the theoretical maxi- 
mum efficiency is the same. In all types the smaller the angle a, 
the closer will the efficiency approach its maximum value of unity 
which occurs when œ is zero. Normally the smallest value of a 
that will permit adequate flow through the blading is between 12° 
and 20°, making an efficiency of unity a physical impossibility. 
Also, in actual turbine stages there are numerous other losses such 
as wall friction, eddy current, turbulence, and leakage losses. All 
serve to reduce the efficiency to well below cos? æ. Efficiency of 
turbine stages also varies with the ratio of blade velocity to steam 
jet velocity. The manner in which this change occurs can be ob- 
served in fig. 14, which illustrates the variation of stage efficiency 
with velocity ratio for three different types of stage. The curves 
shown are typical of actual stages and therefore incorporate the 
various losses mentioned above. The maximum efficiency of the 
velocity-compounded stage with two rows of moving blades tends 
to be less than that of the simple-impulse stage, and both tend to 
have a lower maximum efficiency than the reaction-type stage. In 
general, velocity-compounded stages are avoided except for the 
first control stage of turbines. 

4, Turbine Staging.—In modern turbines a large number of 
n sequence are required because the total energy 
release per pound of steam cannot be achieved in a single stage. 
There are several reasons for this, the most important of which 
are the following: (1) Steam, in expanding through a modern tur- 
bine, often enters under a pressure in excess of 2,000 psi and 
exhausts under a pressure below 1 psia (pounds per square inch 
absolute). This means a several-hundredfold increase in volume 
of flow between entrance and exit. Such large expansions cannot 
bë ently by a single stage because the cross- 
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FIG. 14.—RELATIONSHIP OF STAGE EFFICIENCY AND VELOCITY RATIO FOR 
VARIOUS TYPES OF TURBINE STAGES 


sectional area perpendicular to the flow would have to increase 
several hundred times through a single row of nozzle passages and 
one or two rows of moving blades. (2) By breaking the expansion 
into small steps, more efficient nozzle and blade passages can be 
designed. In this manner the proper velocity relationship can be 
realized to best ‘accommodate conversion of energy in the steam 
into shaft work. (3) Centrifugal and other forces acting on the 
blading limit its maximum tip velocity to values that will not 
permit the efficient use of as few as one stage, even if all of the 
other factors were favourable to such an arrangement. 

In modern steam turbines, three types of staging are often em 
ployed, either separately or in combination. These are velocity- 
compounded staging, pressure staging, and reaction staging. 

Velocity-Compounded Staging —Velocity-compounded stag: 
ing is well suited for small turbines in which the steam, after pas 
ing through the turbine, exhausts to a heating system or to some 
other use in which the pressure is atmospheric or higher. Sucha 


turbine is illustrated in the cutaway view of fig. 15. This viet 
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MOVING BLADES. = INTERMEDIATE RONY 
FIRST ROW OF | STATIONARY, BLADE 


MOVING BLADES 


ADMISSION 
VALVE 


BY COURTESY OF SOCONY MOBIL OIL COMPANY, INC. 
FIG. 15.—CUTAWAY VIEW OF A SINGLE-STAGE VELOCITY-COMP 
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dearly shows the admission valve, which is controlled by a gov- 
erning mechanism capable of rationing steam to the nozzles in 
accordance with the power and speed requirements, and the path of 
the steam through the admission valve, nozzles, and turbine blad- 
ing. 
E esides its use in small single-stage machines, velocity-com- 
pounded stages are frequently employed as the first of a number 
of stages in large industrial and central-station type turbines. In 
this application the velocity-compounded stage serves as a control 
stage and offers a powerful means of quickly changing the turbine 
output in response to the slightest change in steam flow as dictated 
by the governing mechanism. Velocity-compounded staging also 
permits a large drop in pressure and temperature before the steam 
enters the first moving blades of the turbine. This drop makes 
possible the use of higher initial temperatures and pressures with- 
out the use of special heat-resistant alloys that are very expensive 
and difficult to machine. Also, the specific volume of the steam 
flowing through the blading is greater, allowing the use of longer 
blades, which results in lower frictional losses between the steam 
and the retaining walls of the blading and casing. 

Pressure Staging —The second type of staging, pressure stag- 
ing, is simply the use of a large number of simple-impulse stages 
in sequence. Turbines using this principle employ a large num- 
ber of stages, each contributing a small fraction to the total power 
output. A large central-station turbine employing this type of 
staging is illustrated in fig. 16. This design is built in sizes from 
50,000 to 100,000 kw. rated load, with steam inlet pressures rang- 
ing from 1,450 to 1,800 psig (pounds per square inch gauge) and 
temperatures ranging from 1,000° to 1,050° F (540° to 565° C). 
Typical of most modern machines, the turbine is equipped for 
return of the steam to the boiler for reheating after expansion 
through the first few high-pressure stages. Following reheat, the 
steam is again returned to the turbine, where it continues its ex- 
pansion through the intermediate-pressure section and on into 
the low-pressure section. Here it is divided into two paths, each 
flowing in opposite directions to opposite ends of the exhaust hood. 
From the exhaust hood the steam passes into a condenser where 
is liquefied and returned to the boiler for reevaporation into 
steam, 

Reaction Staging —Reaction staging is similar to pressure 
staging except that a number of reaction stages are employed in 
Sequence. Turbines using this principle require about twice as 
many stages as corresponding machines employing pressure stag- 
ing. The cost, however, is about the same because blading for 
on Staging must be stronger and therefore more rigidly con- 

tucted, 

Fig. 17 shows a sectional view of a reaction turbine with 
the various important parts designated. Also shown is a view of 
the exposed turbine rotor and another of the steam chest and 
multiple steam admission valves. In this machine the first stage 
ma Velocity-compounded stage with two rows of moving blades. 

1s a typical arrangement for turbines of this size. 

Px F. low Characteristics. —In fig. 18 are presented blade cross 
whee illustrating the variation of pressure, temperature, specific 
al acl and veloci ty through the three types of staging discussed 
K; e. Each diagram is drawn employing the number of stages 
i mace to produce the same theoretical power output when using 
alse blade velocity. In every case ideal theoretical velocity 

Fi ne employed and the same jet angle æ is used. : 
eet 8A is a velocity-compounded stage in which the entire 
isa aie drop Occurs in the stationary nozzle passages. The result 
in eae drop in pressure and temperature and a large increase 
remand € volume and velocity, As the steam flows through the 
ae ler of the stage its pressure, temperature, and specific vol- 
k eo constant, but its velocity is decreased in two steps 
to ab Seat the first row of moving blades the velocity drops 
Sut half its initial value. Through the stationary blading 


© i . a . 
is ed of the velocity remains unchanged but its direction 


A p r £ 
fter entering the second row of moving blades its value is 


leer Dla 
i ioe to almost zero at exit. Thus the kinetic energy stored 
Steam, after leaving the stationary nozzles, is converted 
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FIG. 16.—TANDEM-COMPOUND DOUBLE-FLOW, REHEAT STEAM TURBINE 


into work in two steps, each in a different velocity range, Hence 
the term velocity-compounded stage, 

Fig. 18B is a diagram of the flow pattern through a group of 
four simple-impulse stages in series theoretically capable of de- 
veloping the same power as the single velocity-compounded stage 
of fig. 18A. In this case the velocity is built up in each row of 
stationary nozzles and reduced in each row of moving blades. As 
indicated, the overall pressure and temperature drop and over- 
all increase in velocity are the same as for the single velocity- 
compounded stage. The pressure drop occurs in four approx- 
imately equal steps, giving rise to the name “pressure staging” 
by which this arrangement is most commonly known, 

A group of eight 50% reaction stages equivalent to the single 


BY COURTESY OF WESTINGHOUSE ELECTRIC CORP. 
FIG, 17.—TYPICAL REACTION-TYPE TURBINE 


(A) Cutaway: (1) turning gear used for rotating turbine and generator rotor 
slowly when unit is off the line; (2) main bearings; (3) combination labyrinth 
and water seal glands; (4) moisture catchers; (5) turbine blading; (6) blade 
rings; (7) steel jacket; (8) multivalve steam chest; (9) first stage nozzles; 
(10) hydraulic governor servomotor; (11) turbine governor; (12) soleplate 
grouted to foundation; (13) turbine rotor; (14) extraction opening; (15) tur- 
bine exhaust flange; (16) low-pressure turbine casing. (B) Exposed turbine 
rotor. (C) Steam chest showing multiple admission valves 
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FIG. 18.—VARIATION OF PRESSURE, TEMPERATURE, SPECIFIC VOLUME AND 
VELOCITY RELATIVE TO STATIONARY ELEMENTS OF THE TURBINE FOR THREE 
DIFFERENT TYPES OF STAGES 
(A) Velocity compounded stage, 
sure staging), (C) group of eight 50% 
the same amount of power 


(B) group of four simple-impulse stages (pres- 
reaction stages. Each group develops 


velocity-compounded stage of fig. 18A or the four pressure stages 
of fig. 18B is illustrated in fig. 18C. Here it can be seen that 
pressure and temperature drop occurs across the moving blades as 
well as the stationary nozzles. Although the specific volume in- 
creases, the velocity relationship 
of the moving blades relative to 
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added to the steam in order to produce one kilowatt-hour of elet 
trical power output. 

In the case of a turbine not connected to an electrical generat 
the heat rate is usually expressed in terms of BTU per hee 
power-hour output. 

The turbine heat rate depends upon many factors, the most jp, 
portant being: (1) pressure and temperature of the inlet steam; 
(2) exhaust pressure; (3) internal efficiency of the turbine 5 
measure of effectiveness with which the energy in the steam i 
converted into work; (4) exhaust loss, the kinetic energy Jos 
associated with the high velocity of exhaust; (5) mechanical losses; 
(6) generator losses. With the exception of the first two facto, 
the above all depend to some extent upon the fraction of rated load 
being carried by the turbine, 

In general, the turbine heat rate increases with decrease in load, 
This inverse relation means that more steam is required to gen- 
erate a unit of output at low load than at high load. 

A diagram illustrating the heat supplied to each pound of steam 
passing through a typical turbine, and its ultimate disposition, is 
shown in fig. 19. The diagram is plotted with the heat content 
per unit mass (enthalpy) of steam as ordinates and entropy a 
abscissas (see STEAM: Properties), The chart is commonly 
called a Mollier chart and has the advantage of showing heat and 
energy quantities in terms of length of lines measured parallel to 
the direction of the ordinate. Thus difference in enthalpy qum- 
tities are representative of heat and work insofar as operation 
of the turbine is concerned. 

For simplicity, a turbine operating on the simple Rankine cyce | 
(see Steam: Steam Power Plants) has been chosen. In this typ 
of cycle no steam is extracted from the turbine for heating fed 
water on its way to the boiler. 

Referring to the diagram, various efficiencies of the turbine my 
be defined as follows: 

_ generator output _ Jn — h!" 
=m = hechanical output fy — w” 
mechanical output _ Mi — M 
mechanical input M — M” 
steam output _ hh 


Generator efficiency 


Mechanical efficiency = nw = 


Internal efficiency = % = earo AA k 
m 
s i _ generator output _ h = h 
Engine efficiency =h; available energy =h- ha 
; =n, a generator output _ hh 
RERAN "i = total energy input, M — hyp 


m 
In the above equations and in fig. 19, the symbols ha” and h 
do not represent true enthalpies of the steam at the points In 


the stationary nozzle is such that 
the velocity relative to the sta- 
tionary elements of the turbine 
is alternately built up and de- 
creased. This alternation is true 
even though an expansion takes 
place relative to the moving 
blades as illustrated in fig. 13B. 
6. Performance Characteris- 
tics—The performance of a 
steam turbine is measured in 
terms of the “turbine heat rate,” 
which is a measure of the heat 
that must be supplied to the 
steam in order to produce a speci- 
fied power output. For central- 
station applications the turbine 
is always connected directly to 
an electrical generator, and the hs 
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combination is called a turbogen- FEED-PUMP WORK 

erator. The turbine heat rate for a ies 
this type of machine is defined as 
the number of British thermal 
units (BTU) of heat that must be 
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FIG, 19.—DISTRIBUTION OF ENERGY IN A TURBINE OPERATING ON THE RANKINE CYCLE. 
SHOWN IN BTU PER POUND OF STEAM 
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cated, but are energy quantities per pound of steam that can be 
used in liew of enthalpy in order to make possible easy representa- 
tion of the mechanical and generator losses both in’ the equations 
and on the Mollier chart. The quantity s” represents the en- 
thalpy that the steam exhausting from the condenser would have if 
its kinetic energy were converted into enthalpy and added to hg. 
The term 4g is the enthalpy actually possessed by the steam ex- 
hausting to the condenser. 

In turbines designed for central-station power plants provision 
is made for withdrawing portions of the steam supplied to the tur- 
bine at several locations along the path of flow from inlet to con- 
denser, This steam is used for feed-water heating. When steam 
is withdrawn in this manner the generator output per pound of 
throttle steam is obtained by summing up values of the flow be- 
tween extraction points multiplied by the corresponding enthalpy 
drops between extraction points, 

For central-station steam turbines the following efficiencies are 
typical: 

Generator efficiency... 
Mechanical efficiency 
Internal efficiency . 
Engine efficiency. . 
Thermal efficiency without extraction. 
Thermal efficiency with extraction,...., 


se ss haere Weare 0.97-0.99 
-0.98-0.99 
-0.83-0.87 
-0.75-0.80 
0.25-0.35 
-0.30-0.40 


The heat rate of a turbogenerator may readily: be found by di- 
viding 3,413 by its turbine thermal efficiency, Thus for a turbine 
having a thermal efficiency of 0.30, the heat rate will be 


= 11,378 BTU per kw-hr. 


T. Classification.—Steam turbines may be classified as con- 
densing or noncondensing, depending upon whether or not the 
steam is exhausted to a condenser. Noncondensing turbines are 
those in which steam, after expanding through the turbine, is 
exhausted to the atmosphere, to a heating system, or to some 
other type of equipment. Their most frequent application is in 
industrial plants where steam is needed at low or intermediate 
Pressures and where by-product power can be generated eco- 
nomically by inserting a noncondensing turbine between the steam 
generator and the equipment requiring steam. 

Condensing turbines are those in which steam, after passing 
through the turbine, is exhausted into a condenser. Condensation 
is effected by the circulation of large quantities of cold water 
through the tubes of the condenser. The circulating water absorbs 
the latent heat of the steam and carries it away. The process of 
Continuous condensation maintains a low pressure in the condenser, 
thus Increasing the expansion ratio of the steam and the consequent 
efficiency and work output of the turbine, Because of the neces- 
ny: of maintaining the highest possible efficiency, all central- 
station power plants employ condensing turbines. These are 
Connected directly to large electrical generators capable of gen- 
ae Power at high voltage. The power is carried by high-ten- 
fees to substations, where it is reduced in voltage and 
'stributed to the consumer. 

a Fonitionh classification of turbines may be made on the 
il ig Bester or not a portion of the steam is extracted from 
er ae the during passage through the machine and in what man- 
tassi on takes place. On this basis turbines may be 
aut ed as (1) once-through turbines; (2) bleeder turbines; (3) 
Onutic-extraction turbines. 
pointe T Ough turbines are those in which there are no bleed 

oie all steam supplied to the admission valves passes all 
re ‘dy through the turbine and out the exhaust. The energy 

Bae Contained in fig. 17 is for this type of turbine. 
eed- er turbines are those in which provisions are made for 

water heating. This is accomplished by the withdrawal of 

ine for Qs locations along its path of flow through the tur- 
bleed € purpose of heating feed water on its way to the boiler. 

of the nis turbines no attempt is made’ to control the pressure 
matical ĉam extracted. Because of this, extraction pressure auto- 

i Y Varies in almost direct proportion to the load being car- 

Y the turbine, The principal advantage of a bleeder turbine 


— 
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over a once-through turbine is that steam bled from the turbine 
for the purpose of feed-water heating does not flow to the con- 
denser. Its latent heat is therefore retained in the cycle. Another 
advantage is that the exhaust area of the turbine can be smaller 
because less steam flows to the condenser. 

The use of bleed-point steam for feed-water heating is universal 
in central-station power plants because it increases the thermal 
efficiency of a plant by 10-15%. In most cases the fraction of 
steam withdrawn is about 30% of the steam initially supplied at 
the turbine inlet. 

Automatic-extraction turbines are machines designed for the 
withdrawal of variable quantities of constant-pressure steam from 
one or more extraction points along the path of flow, regardless 
of how much load is being carried by the turbine. Such tur- 
bines are widely used in industrial power plants where steam is 
needed at one or more pressures for process work. Since it is de- 
sired to hold both extraction pressure and speed constant, re- 
gardless of power requirements, a complicated system of govern- 
ing is required. This makes the turbines more expensive than 
either bleeder or straight-through turbines. Automatic-extraction 
turbines may be designed for either condensing or noncondensing 
operation. 

8. Modern Trends.—The ever-increasing demand for electrical 
energy, together with the soaring cost of fuel, has stimulated the 
building of larger and larger turbines with higher and higher 
efficiencies. To secure the highest possible thermal efficiency, it is 
necessary to raise the pressure and temperature of the inlet steam 
to very high values. 

During the decade 1930-40, typical pressures and temperatures 
were around 1,200 psig and 900° F (480°C). In the following 
decade, steam conditions of the order of 1,800 psig became com- 
mon, and temperatures as high as 1,050° F (565° C) were intro- 
duced. The decade 1950-60 witnessed the introduction of super- 
critical pressure plants, some operating with initial pressures as 
high as 5,000 psig and temperatures of the order of 1,100° F 
(595° C). These units were built with provisions for interrupting 
the flow of steam through the turbine and returning it to the boiler 
for reheat at least once and often twice during its passage from 
inlet to exhaust. In addition to reheat provisions, the turbines 
were also equipped with a large number of openings for extraction 
of steam for feed-water heating as required in a modern regenera- 
tive cycle plant. 


IV. GAS TURBINES 


A gas turbine is a form of heat engine for producing work with 
the aid of heated gases. It differs from the conventional internal- 
combustion engine in the manner in which the heated gases are 
employed. In the internal-combustion engine, air and fuel are 
drawn into cylinders fitted with movable pistons connected to a 
crankshaft by means of connecting rods, By exploding the mixture 
of air and fuel in the cylinders, the pistons are forced to move 
back and forth, causing the crankshaft to turn. A flywheel is 
attached to the crankshaft to smooth out irregularities. The 
mechanism of internal-combustion engines is complicated and 
subject to inertia and vibrational forces that are difficult to 
eliminate. 

The gas turbine is an attempt to achieve the advantages of 
internal-combustion engines without the complications associated 
with reciprocating motion. Its principle of operation is to direct 
a continuous stream of hot gases against the blading of a turbine 
rotor. In modern units, the air is first compressed in either an 
axial-flow or centrifugal compressor before being directed into 
combustion chambers. In these, fuel is mixed with a portion of the 
air and burned. Some of the air is bypassed around the burner 
and subsequently mixed again with the products of combustion to 
prevent excessive temperature of the gases leaving the combustion 
chambers. The emerging gases are directed through nozzles and 
against the blading of the turbine rotor, furnishing sufficient power 
to drive the compressor with enough left over for useful purposes. 
The result is a smooth-running machine, incorporating the advan- 
tages of internal combustion without the disadvantages of recipro- 
cating pistons, 
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A. APPLICATIONS 

The gas turbine is a versatile prime mover and has many appli- 
cations. These may be divided into aircraft, electric power genera- 
tion, industrial, locomotive, marine, and automotive. 

1. Aircraft.—By far the most important present-day applica- 
tion is in aviation, where the gas turbine provides the motive power 
for jet propulsion. In this application it serves as a jet propulsion 
engine (fig. 20) consisting of an axial-flow compressor, a number 
of combustion chambers arranged in parallel around the periphery 
of the engine, a turbine, and a tailpipe. As the plane moves for- 
ward air is drawn into the compressor, where its pressure is in- 
creased by several atmospheres. It then flows into the combustion 
chambers where a special grade of kerosene fuel is injected and 
burned, raising the temperature of the products of combustion to 
approximately 1,600° F (870° C). From the combustion chambers 
the hot products pass through the turbine, surrendering sufficient 
energy to drive the compressor. The gases then exhaust through 
the tailpipe at high velocity. The increase in velocity of the 
gases issuing from the tailpipe over that of the air entering the 
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FIG, 20,—CUTAWAY DRAWING OF A JET PROPULSION ENGINE 


compressor provides the reactive force needed to drive the plane 
forward. 

Modern military jet propulsion engines are capable of producing 
tremendous power. In emergencies this can be augmented still 
further with the aid of an afterburner, which serves to add heat 
to the gases just before exhausting from the tailpipe. This in- 
creases their velocity and adds to the forward thrust of the engine. 

Another gas turbine application for aircraft is the turboprop, 
illustrated in fig. 21. In this application the gas turbine serves 
a dual purpose, that of driving a conventional propeller and that 
of producing additional thrust by means of the reactive force of 
the exhausting gases. This type of engine has the advantage of 
lower fuel consumption than a straight jet propulsion engine when 
operating at speeds and altitudes suitable for commercial flying. 
It also offers some advantages over conventional reciprocating 
aircraft engines, such as higher speed, smoother flight, and less 
vibration. 

Intermediate between the conventional jet propulsion engine 
and the turboprop engine is a more recent development called 
the “turbofan,” or “bypass,” engine. In this modified version, 
a greater quantity of air is scooped into the inlet, but a substantial 
portion is bypassed around the engine and does not flow through 
the combustion chambers and turbine. The additional air is com- 
pressed in the first few stages of the compressor by blades that have 
been extended in length for this purpose. After passing through 
these blades, the air is expanded through a bypass duct surrounding 
the engine and leaves at the rear with increased velocity. 

In another version the additional air bypasses the compressor 
and combustion chambers and is accelerated by means of blades 
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extending from the turbine wheel located near the exit end of the 
engine. In either case, additional thrust is obtained from the by. 
passed air in much the same manner as in a turboprop engine, ex. 
cept that the amount of air handled by the propeller of a turboprop 
engine is much greater than the bypassed portion in a turbofan 
engine. 

The added thrust of the turbofan engine during takeoff and 
landing eliminates the need for carrying heavy additional: loads 
of water often employed for injection during takeoff in planes 
powered with conventional jet engines. It is also claimed that 
overall fuel savings as high as 20% can be realized during flight, 
In the early 1960s most large airline passenger planes were either 
converted to or newly equipped with this type of engine, 

2. Electric Power Generation.—In the field of electric power 
generation the gas turbine must compete with the diesel engine and 
steam turbine. Gas turbines are limited in capacity by the fact 
that the pressure involved is low, making it necessary to employ 
large turbines and compressors in order to handle the huge volumes 
of air required. For this reason no serious attempt has been made 
to design a gas turbine power plant capable of competing with the 
modern central-station steam power plant in which single units as 
large as 1,000,000 kw. have been built. 

In the field of small power plants, a number of installations 
had been made in the U.S. and Europe by the mid-1960s, but 
insufficient information was available to draw accurate conclusions 
as to just where the gas turbine would ultimately find its widest 
adoption. i 

Three applications deserve special mention: (1) operation in 
combination with steam power plants as a means of increasing 
the overall efficiency; (2) for standby and peak load service; and 
(3) for portable power plants. A promising combined steam 
turbine-gas turbine power plant is one in which high-temperature 
exhaust gases from a conventional gas turbine are employed to 
supply oxygen to the furnace of a steam boiler in lieu of preheated 
combustion air. This is feasible because the gases exhausted 
from a gas turbine still contain about 80% of the oxygen originally 
in the air supplied to the compressor inlet. Such an arrangement 
is capable of substantially increasing the overall efficiency of the 
plant, It also offers savings in size and weight of the boilers 
required, less building volume, quicker starting of the boiler, and 
elimination of the forced and induced draft fans normally required 
by the boiler. 

Other ways in which the gas turbine can be employed to improve 
the efficiency of a steam power plant are to use the exhaust gases 
for feed-water heating or for the generation of steam in an exhaust 
heat boiler. 

In the hydroelectric power field the gas turbine offers an attrac 
tive means for providing additional peak load and standby powèt 
It can often be installed for this purpose at lower cost than acl” 
tional steam or hydro capacity. Furthermore, it offers the advan- 
tages of virtually automatic operation, simplicity, small spatt 
requirements, and minimum maintenance. Another. similar m 
plication is for end-of-the-line voltage booster service on kr, 
distance transmission lines. A third application is for portal 
power plants. Here the gas turbine can be mounted on railrod 
cars for emergency use by the military or other agencies. 

3. Industry.—An early and still important application of 
gas turbine in industry is in connection with the Houdry pro 
of refining oil. In this application, air under pressure ning 
periodically be passed over a catalyst for the purpose of bur at 
off carbon accumulated during the refining process. _The ie int 
ployed thus becomes heated in the same manner as it woul bi 
combustion chamber, and can therefore be passed through a tur 
to perform useful work, including that of driving the canh is! 
employed for supplying the air to the catalyst. e 4 for? 
gas turbine with the carbon burn-off operation substitute 
combustion chamber. A large number of these units hee x 
manufactured in the U.S. and are rendering satisfactory sens a 

Another industrial application is for natural-gas pipeline il 
pressor stations. For this purpose the gas turbine is ideally $ 
since natural gas is an excellent fuel and is available at lo 
making fuel economy of secondary importance. By using 


„ satisfactory efficiencies can easily be obtained, and sta- 
5 can be located anywhere along the line since no water supply 
[be available. Furthermore, fully automatic stations can be 
which require practically no supervision and only a minimum 
intenance. 
A third industrial application is in the steel industry, where 
rge volumes of air under pressure are required for reducing iron 
orein blast furnaces. In present installations the hot blast-furnace 
ses leaving the furnaces are utilized as fuel for generating steam 
ina boiler. The steam so generated is used in steam turbines or 
large reciprocating engines which in turn drive large rotary blowers 
or compressors supplying air to the blast furnaces. This equip- 
ment occupies a great deal of space and is also quite expensive. 
Moreover, a large quantity of condensing water is required for 
the turbines or steam engines. With the gas turbine it is possible 
to replace all this equipment with a single unit designed to operate 
with blast-furnace gas as fuel. In such an installation a portion 
of the air compressed is directed to the blast furnace, while the 
remainder flows through the combustion chamber and the tur- 
bine, 
+ The exhaust gases leaving the turbine can be passed through a 
regenerator to preheat the air flowing to the combustion chambers, 
thereby increasing efficiency. The blast-furnace gas supplied to 
the combustion chamber as fuel can be compressed by a small com- 
pressor driven from the shaft of the turbine. 
4, Locomotive.—A field of application that received consid- 
‘erable attention in the 1950s was the railroad locomotive. Advan- 
tages of the gas turbine for this service are its smoothness of 
‘operation, simplicity, and lack of need for water. A number of 
oi-burning gas turbine locomotives built in the U.S. and Swit- 
wetland provided satisfactory service. Because of economic con- 
siderations, however, they have been unable to replace the diesel 
locomotive, because of lower thermal efficiency, Attempts were 
made to overcome this economic disadvantage by developing a 
coal-burning gas turbine locomotive, but the engineering difficulties 
Were too great. Much work remains to be accomplished before a 
Successful unit can be built. 
| 5. Marine and Automotive.—In the field of small ship pro- 
ae the gas turbine offers advantages of lighter weight and 
| space requirement than a corresponding boiler and steam 
rbine plant. However, progress has been slow, and few units 
ve been built. For marine service the advantage of intercooling 
be Utilized to obtain increased efficiency. (See Theory below.) 
4S Some promise that, with further development, a gas 
ibine outboard motor will be competitive with conventional re- 
Siprocating motors. During the early 1960s at least one model 
Was successfully built and tested. 
_ There is much speculation as to the future of the gas turbine 
for automotive applications. In the 1950s it appeared that the 
sé tages outweighed the advantages and that there was little 
poe! of the gas turbine replacing the reciprocating engine in 
near future. The principal advantages of the gas turbine over 
» Conventional reciprocating automotive engine are its smooth 
h tionless operation, flat torque versus speed characteristic, 
eight, small space requirements, lack of need for a cooling 
m, and the possibility of burning a cheaper fuel than gasoline. 
file vantages are high cost of manufacture and materials, high 
eek sumption, especially at part load, high noise level, and poor 
tion characteristics, 3 
ork during the 1960s on small gas turbine engines by major 
i e companies and others offered hope that many of these 
ady tages could be overcome. The development of new cast- 
ques made it possible to cast satisfactory compressor 
e wheels, thus eliminating the high cost of individually 
ng these components, Also, the improvement of rotary- 
fherators and the use of other schemes, such as adjustable 
A l Nozzles and two-shaft designs, greatly improved the fuel- 
addaa Ption outlook for both full- and part-load operation. In 
a they have given the engines much better acceleration 
mistics. A number of test vehicles were built and operated 
; iad of fuels and showed performance approaching that of 
e nal automobile engines. 
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6. Future of the Gas Turbine.—The many applications for 
which the gas turbine is especially well suited seem to assure an 
attractive future. In the fields of military and commercial aviation 
its status as the leading contender among all types of power plants 
is unchallenged. In the industrial field, there seem to be an in- 
creasing number of possible applications indicating continued 
growth. The same growth can be confidently predicted for its use 
in all forms of transportation, including marine, locomotive, and 
even automotive. 

In the utility field it is unlikely that the gas turbine will super- 
sede the large central-station steam turbine. The reason for this 
is inherent in the gas turbine cycle, which requires that all air 
passing through the turbine must first be compressed. This means 
that a large portion of the work output of the turbine must be 
employed to drive the compressor, leaving only a fraction for 
driving the electric generator, Should the work of compression, 
for example, require half that of the turbine output, one would 
obtain only one-half unit of power for two units of rotating ma- 
chinery. In the steam turbine, on the other hand, one would obtain 
essentially one unit of power for one unit of rotating machinery. 
This is because in the steam cycle, the only work of compression 
required is that of the boiler feed pumps, an almost insignificant 
portion of the turbine output. 

Still another factor in favour of the steam turbine is its ability 
to expand steam through pressure ratios as high as 10,000 to 1 or 
more. This permits the use of very high initial pressures, resulting 
in relatively small turbine components. With the gas turbine, 
pressures are always low, making large components essential for 
high power output. 

One method of partially overcoming this difficulty is to employ 
a pressurized cycle in which the unit is first charged with air or 
other gases and then operated under a pressure level of several 
atmospheres. Although this has the advantage of reducing the size 
of the rotating machinery, it requires a cooling medium capable 
of lowering the temperature of the turbine exhaust gases back to 
compressor inlet temperature before they can be reintroduced into 
the compressor. It is also necessary to add heat to the compressed 
gases in a separately fired furnace, or to continuously add sufficient 
new air and fuel to the cycle, under pressure, to maintain com- 
bustion. 


B. THEORY 


Nearly all modern gas turbines operate on the constant-pressure 
combustion cycle. Fig. 22 shows a sketch of an idealized simple 
open-cycle unit with accompanying pressure-volume and tempera- 
ture-entropy diagrams. 

In this cycle air enters the axial-flow compressor at section 1 
under normal atmospheric pressure and temperature P, and 7}. 
It is then compressed adiabatically (with no heat added or ab- 
stracted) and reversibly (isentropically) to section 2, where the 
pressure and temperature are now Po and Ts. From section 2 the 
air flows into the combustion chamber where fuel is injected and 
burned at constant pressure, raising the temperature to Tg. From 
the combustion chamber the heated gases enter the turbine where 
expansion occurs to atmospheric pressure. 

The amount of work obtainable from the unit is the difference 
between that required to compress the gas and that obtained from 
the turbine. This may be represented on the pressure-volume dia- 
gram by areas and on the temperature-entropy diagram by ordi- 
nates, as indicated in fig. 22 B and C, 

The energy relations involved in each portion of the cycle can 
best be analyzed by using the steady-flow energy equation between 
any two sections a and b. (For a discussion of the theory con- 
cerning the equations, see THERMODYNAMICS: Second Law of 
Thermodynamics: Energy Exchange.) This equation is 
(14) 
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wS kinetic energy possessed by the working fluid by virtue of its 
2gJ velocity, BTU per pound 
h = enthalpy of the fluid, BTU pa pound 
aQ = heat added or abstracted from the fluid between sections a and 
b, BTU per pound 
aW» = work done by or on the fluid between sections a and b, BTU 
per pound 
+ = plus if heat or work is added; negative if taken away 
If, in the ideal cycle, air is assumed to behave as a perfect gas, 
one may replace 4 with C,T, where C, is the specific heat at con- 
stant pressure for air. Also, if it is assumed that changes in ele- 
vation are not great and that velocities entering and leaving various 


Z 2 
components of the unit are small, the terms Zand 5 may be 
neglected. On this basis the equation becomes 

CpTa aQ ŁaWi = CpTo (15) 


Applying equation (15) to the various components of the gas 
turbine gives: 
Work of compression, in which Qa = O and ¡W3 is positive, 
We =W: = C,(T2 — Tı) (16) 
Heat added in the combustion chamber, in which »Ọ; is positive 
and aW; = 0, Qa = 0: = G(s — Ta) (17) 
Work done by the turbine, in which ,Q, is zero and ¿W4 is 
negative, Wi = W: = OlT: — Td) (18) 
In the above equations W, represents the work required to 


ess and deliver the air, Q4 the heat added to the air in the 


pra W, the work done by the turbine, all 


combustion chamber, and 
in BTU per pound of air. 
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Using the above equations, the net work of the cycle per pound 
of air passing through the turbine is, 


Wore = Wi- We = GIT = T) = (T-T) (0) 


The heat added is Q, = C,(T3 — T4) so that the thermal eff. 
ciency, representing the ratio of the work done to heat added, i 
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It is easy to show from the laws of thermodynamics that fora 


w 


perfect gas undergoing the processes involved, E = a The 


£ 
equation for the thermal efficiency of the ideal cycle thereto’ be 
comes Ti a 
21 


ie fo 
ane Ta 
It is also well known that when any two states of a perfect gas, 
1 and 2, are joined by an isentropic process, 
m1 
ead 
Tı Py 
where k is the isentropic exponent for the gas and r, is the pres- 
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Substitution of this relationship into equation 


Py 
(21) gives the thermal efficiency in terms of pressure ratio, 
1 
Im = 1 — -i (0 
te 


A curve illustrating the variation of thermal efficiency with pres 
sure ratio, derived in accordance with equation (23), is shown by 
the dotted curve in fig. 23. According to this curve, which repre- 
sents only the ideal cycle, the efficiency increases with pressure 
ratio until a maximum value of unity is reached at infinite pre 
sure ratio, 
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FIG. 23.—THERMAL EFFICIENCY OF VARIOUS CYCLES 
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FIG, 24,—TEMPERATURE-ENTROPY DIAGRAM FOR ACTUAL SIMPLE OPEN- 
CYCLE GAS TURBINE 


1, Actual Simple Open-Cycle Gas Turbine.—The principal 
difference between the ideal cycle described above and the actual 
cycle is that the compression and expansion processes cannot be 
carried out isentropically as assumed. Instead, the work of com- 
pression is increased and that obtained by expansion is decreased. 
The net result is a drastic reduction in thermal efficiency. 

The reasons for this are illustrated in the temperature-entropy 
diagram of fig. 24. Here the actual processes are shown as solid 
lines and the ideal processes as dotted lines. As a result of inef- 
ficient compression the actual amount of work required to com- 


press the air becomes W, = CT =T) where 7, is the efficiency 


of the compressor. Similarly, penile of the inefficiency of the 
turbine, the work of expansion is reduced to W; = 7;:C,(T3- 
T4) where 7, is the efficiency of the turbine. The net work of 
the cycle therefore becomes 


(24) 
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a heat added in the actual cycle is that required to raise the 
€mperature of the air leaving the compressor to Tg; namely, 


Qa = C;(Ts — Tr) (25) 


By simple algebra and the thermodynamic relations for a perfect 
gas, it can be shown that the thermal efficiericy becomes 
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of the e term in parentheses is equal to the thermal efficiency 
tion f; adeal cycle and the remaining portion represents a correc- 
; =e for inefficiency of the actual cycle. Curves showing 
at oe efficiency of several typical actual cycles, similar to 
i Iie by the temperature-entropy diagram of fig. 23, are 
oe ed by the solid lines in fig. 22. In these, the efficiency of 
compressor is taken as 85% and that of the turbine 87%. 
(ory ep cycle temperatures, ranging from 1,000° to 1,750° F 
alloys, as 955° C), about the maximum permissible with modern 
ys, are employed, 
marim Curves show that the thermal efficiency increases with 
es temperature of the cycle Tg and that there is an opti- 
Curves į ue of pressure ratio ry for each value of T3. From these 
itis easy to verify that the maximum temperature must be 
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high if a satisfactory efficiency is to be obtained. From the tem- 
perature-entropy diagram it is also evident that the lower the effi- 
ciencies of the compressor and turbine, the lower will be the net 
work output of the cycle. These facts explain the failure of 
Stolze’s turbine and of all similar early models. They also ex- 
plain the reason for Holzwarth’s efforts in attempting to perfect 
the explosion-type turbine, in which the efficiency of compression 
is less important. 

2. Reheat, Intercooling, and Regeneration.—There are 
three basic ways in which the efficiency of the simple gas turbine 
cycle can be increased. These are: (1) to increase the work output 
of the turbine; (2) to decrease work input to the compressor; (3) 
to decrease the amount of heat added by the fuel. 

The first of the above objectives may be realized by dividing 
the expansion process into two or more steps. This is usually 
accomplished by employing a high-pressure and low-pressure tur- 
bine with a combustion chamber in between for reheating the air 
and combustion products. The effect is to increase the volume of 
the gas undergoing expansion, thus increasing the work of the tur- 
bine. 

The second objective may be accomplished by compressing the 
air in a manner as near isothermal (constant temperature) as pos- 
sible. The closest practical approach to this objective is to em- 
ploy intercooling. This consists of compressing the air in two or 
more steps, with arrangements for cooling back to inlet temperature 
between steps. The purpose here is to maintain the volume of air 
as low as possible in order to reduce the power required for com- 
pression. 

With respect to the third objective, examination of the tempera- 
ture-entropy diagram in fig. 24 reveals that the hot gases leaving 
the compressor at temperature T,” are higher than the temperature 
of the air leaving the compressor at Tg’. By employing a heat ex- 
changer it should be possible to warm the air on its way to the 
combustion chamber by transferring excess heat from the exhaust 
gases to the air. In practice this is accomplished by means of a 
regenerator in which the hot exhaust gases are passed counterflow 
to the air leaving the compressor in a manner such that the heat 
surrendered by the turbine exhaust gases is absorbed by the com- 
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Therefore, reheating is an advantage from the standpoint of over l 
thermal efficiency, 


——— [DEAL SIMPLE OPEN CYCLE 
———_ SIMPLE OPEN CYCLE WITH ACTUAL COMPRESSOR 


AND TURBINE EFFICIENCIES In fig. 23 are shown thermal efficiency curves for a regenerative 


—->— REGENERATIVE CYCLE WITH ACTUAL COMPRESSOR cycle employing both reheat and int oli ri 
AND TURBINE EFFICIENCIES AND WITH BOTH : - Doe intercooling and having the same 
INTERCOOLING AND REHEAT 


compressor and turbine efficiencies as before. For the purpose of 
computing the efficiencies, frictional pressure drop in the cycle was 
neglected, and the regenerator was assumed to have an effectiveness 
of 90%. 

The advantage of this particular type of cycle is readily apparent 
insofar as thermal efficiency is concerned. However, the disad. 
vantages of added complexity and first cost often outweigh the 
advantages. 

3. Work Obtainable.—The work obtainable per pound of air 
passing through the cycle varies greatly with pressure ratio, maxi. 
mum temperature, and complexity of the cycle. In fig. 26 are 
presented curves showing the work obtainable, plotted opposite 
pressure ratio, for the various cycles discussed in the previous sec- 
tion. 

The point of maximum efficiency is marked on the curves 
POINT OF MAXIMUMEFFICIENCY. representing the actual simple open cycle in order to indicate that 
the point of maximum work does not necessarily correspond to 
== that of maximum efficiency. The curves are computed for a com- 
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m = anh Tae A ES T, pressor efficiency of 85% and a turbine efficiency of 87%. When 
xr -* è . E 

E "i intercooling and reheat are employed, each is assumed to occur 
S aaoo e at the optimum intermediate pressure for maximum efficiency, 
$ P.\ 05 

5 namely, P; = P; Pp . Pressure drop in the cycle is neglected 
2 POINT OF MAXIMUM EFFICIENCY : 


and the specific heat of air is taken as constant and equal to 0.24 
BTU per pound per degree Fahrenheit. Reheat and intercool 
ing are assumed to restore the temperatures to their original values. 
The curves clearly show the advantage of reheat, intercooling, 
and regeneration on the work output of the cycle. 
4. Design Features—Although a detailed discussion of the 
g to A y B $ i , 9 10 1 12 many design features of gas turbines cannot be undertaken here, 
Mer CT: enough can be included to give the reader an idea of the arrange: 
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FIG. 26.—CURVES OF WORK OUTPUT PER POUND OF AIR FOR CYCLES oF Ment of essential components. Fig. 27 shows a cross section of an 
VARIOUS COMPLEXITY 8,750-rpm, 1,800-hp. gas turbine. At the left is the axial-flov 


compressor, where intake air is compressed to a pressure quel 
pressed air before entering the combustion chamber. This reduces to about four or five atmospheres. In the centre are a ring 0 
the amount of heat added by the fuel combustion chambers into which fuel is injected and burned, rai 
Fig. 25 is a schematic diagram of a cycle incorporating all three ing the temperature of the air and combustion products to a value 
of the features described above, along with the corresponding of approximately 1,250° F (677° C). From the combustion chan: 
pressure-volume and temperature-entropy diagrams. With the bers the hot gases are directed into the multistage reaction turbine 
aid of the pressure-volume diagram it is easy to represent, by that is directly connected through a central hollow shaft to the 
crosshatching, the increased work of the turbine resulting from re- compressor. During expansion of the gases through the turbine, 
heat and the decreased work of compression resulting from inter- sufficient work is performed to drive the compressor and still leave 
cooling. a substantial amount for other purposes. 
From the temperature-entropy diagram the transfer of heat from Fig. 28 is a view of the exposed compressor 
the hot exhaust gases to the cooler compressed air is illustrated, The blading is clearly visible on both compress 
together with the consequent saving in heat added by the fuel. elements. 
Though additional heat is added in the reheat combustion cham- In fig. 29 is shown a sectional scale model of a 5,001 ; 
ber, the amount is not as great as the gain in work of the turbine. turbine plant equipped with a regenerator. Air is first compres 
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FIG, 28,—EXPOSED VIEW OF 1 


in the axial-flow compressor and then directed into the regenerator 
where it absorbs heat from the turbine exhaust gases. From the 
regenerator it returns to the combustion chambers to be heated 
further by the combustion of fuel before flowing into the high- 
pressure turbine. The latter is connected to the compressor by a 
hollow shaft and supplies the power required to drive it. From 
the high-pressure turbine the hot gases flow through the low-pres- 
sure turbine and out through the regenerator to the exhaust. The 
low-pressure turbine furnishes the power to drive an electric gen- 
erator or other equipment. The arrangement of elements for a 
jet propulsion engine is illustrated schematically in fig. 20. In the 
Jet propulsion engine only a portion of the energy in the gases is 
employed by the turbine to drive the compressor. The remainder 
Ws reserved for building up velocity of the gases issuing from the 
tailpipe, thus providing the reac- 
tive force that is required for 
Propulsion, 

A turboprop engine with pro- 
Peller, double-rotor compressor, 
ind triple-rotor turbine is illus- 
trated schematically in fig. 21. In 
this unit the propeller is driven 
y the low-pressure turbine, ‘The 
low-pressure section of the com- 
Pressor is driven by the interme- 
late-pressure turbine, and the 
gìpressure section by the 
gh-pressure turbine. Such an 
Arrangement provides a wide de- 
ae of flexibility with respect 
0 speed of both propeller and 
compressor elements, 
(Rp. A. Br.) 
as eae Kurtina 

jf : ro- 
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Wilkins, Mathematical Magick (1648) ; H. H. Suplee, The Gas Turbine 
(1910); N. Davey, The Gas Turbine (1914); J. T. Rettaliata, “The 
Gas Turbine,” Allis-Chalmers Elect. Rev., part i (Sept. 1941), part ii 
(Dec. 1941), part iii (March 1942); A. Meyer, “The Combustion Gas 
Turbine: Its History, Development, and Prospects,” Proc. Instn. Mech. 
Engrs. (May 1939); S. A. Moss, “Gas Turbines and Superchargers,” 
Trans, Am. Soc. Mech. Engrs., vol. 66. (1944); C. Keller, “The Escher 
Wyss-A K Closed-Cycle Turbine, Its Actual Development and Future 
Prospects,” Trans. Am. Soc. Mech. Engrs. (Nov. 1946); H. R. Cox, 
Gas Turbine Principles and Practice (1955); J. Hodge, Cycles and Per- 
formance Estimation, “Gas Turbine Series” (1955); M. J. Zucrow, 
Principles of Jet Propulsion and Gas Turbines (1948); E, T. Vincent, 
The Theory and Design of Gas Turbines and Jet Engines (1950); H. A. 
Sorenson, Gas Turbines (1951); I. H. Driggs and E. Lancaster, Gas 
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TURBULENCE, ATMOSPHERIC. The motion of a 
fluid, whether liquid or gas, can be one of two main types: laminar, 
in which the individual particles of the fluid follow well-defined, 
smooth paths; or turbulent, in which the motion is extremely ir- 
regular and, in general, no two particles follow the same path. 
Most natural motion is turbulent, and this is especially true of 
the wind near the earth’s surface, although even there, there is, 
on occasions, an approach to laminar motion, as will be seen be- 
low. The turbulence of the natural wind exhibits itself as a suc- 
cession of gusts and lulls, with simultaneous random oscillations 
in direction, so that when speaking of the speed and direction of a 
wind one must necessarily refer to averages taken over a period 
of many minutes. 

The amount of turbulence present in a wind varies considerably 
with the time of day, state of sky and the nature of the surface 
over which the air is passing. Meteorologists usually measure the 
turbulence of the wind by its gustiness, defined to be half the 
difference between the maximum and minimum speeds during a 
specified period, divided by the average speed. Thus a wind whose 
average speed is 20 m.p.h. would have a gustiness of 0.25 if its 
speed varied between 15 and 25 m.p.h. during the period of meas- 
urement. Oscillations of direction are usually 15° or more on 
either side of the mean direction, but this figure also can vary 
considerably. 

Mixing.—The importance of turbulence in meteorology lies in 
the fact that it is the agent that causes the atmosphere to be 
churned up and thoroughly mixed. In other words, turbulence is 
the main cause of the diffusion of water vapour, smoke and the 
lighter seeds. The evaporation of water from land and sea, and 
hence the hydrological cycle, depends very much on turbulence, 
which may be pictured as the irregular movements of small and 
large masses of air, usually called eddies, from one level to an- 
other. In this respect eddies may be likened to molecules whose 
incessant motion also causes diffusion, but eddy diffusion is on a 
vastly greater scale than molecular diffusion and takes place in a 
rather different way. As a consequence of these differences the 
mathematical theory of diffusion by turbulence is considerably 
more complicated and less exact than that of molecular diffusion. 
In particular, it is impossible to speak of the atmosphere having a 
definite “diffusivity’—that is, to associate with diffusion in the 
atmosphere a single quantity corresponding to the familiar dif- 
fusion coefficient encountered in molecular diffusion—although 
many attempts have been made to do so. 

Lower Atmosphere.—In considering atmospheric turbulence 
it is essential to distinguish between conditions in the lower at- 
mosphere, say within a few hundred feet of the surface, and those 
prevailing in the upper atmosphere, many thousands of feet above 
the ground, In the lower atmosphere the turbulence of the wind 
usually exhibits a marked diurnal variation. If the sky is clear, 
turbulence reaches a maximum in the hours around noon. This is 
because the surface of the earth is heated by the sun’s rays, and 
masses of warm air continually rise and are replaced by cooler 
air from above. 

This vertical motion, which is accompanied by a marked fall 
of temperature with height, called a lapse, together with disturb- 
ances in the wind caused by obstacles such as trees, houses and 
hills, keep the whole motion extremely irregular. Diffusion is at 
its highest level during lapse conditions, and smoke from domestic 
or industrial chimneys is quickly scattered. 

As the sun sets, the earth cools rapidly because of radiation 
to space. As a result, the layers of air near the surface become 
more dense than those above and temperature increases with 
height, a condition known as an inversion, Such a condition makes 
for stability, and both the speed and the gustiness of the wind de- 
crease sharply. The motion of the air approaches the laminar 
state, with marked effects on diffusion. 

This is best seen by watching smoke, for example, from a weed 
fire in a garden. During the hours around noon the smoke is 
scattered in all directions by the vigorous turbulence of the wind, 
but after sunset it drifts in compact plumes that show little or no 
mixing with the surrounding atmosphere. The concentration 

of smoke, that is, the amount of smoke in unit volume of the air, 
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is very much increased during the inversion period which lay 
on a clear night, until dawn. When the sky is overcast, the turbu 
lence of the air remains at much the same level day and night, 
The cloud sheet reduces the intensity of solar radiation during the 
day and at night acts as a blanket which prevents the surface from 
losing heat to space. 

Inversions of the type described above occur on every clet 
night and are usually confined to relatively shallow layers ne 
the ground. On occasions, however, inversions may extend mm 
1,000 ft. or more above the surface. Such large-scale inversions 
are usually caused by the slow descent of air in an anticyclon, 
When this occurs there is a strong possibility that smoke-polluted 
fog (smog) will be formed, especially in winter, by the breakdoyn 
of the natural ventilation of the atmosphere. An outstanding 
example of such a smog is that which occurred in London in Der, 
1952, which was estimated to have caused the deaths of ove 
4,000 people from respiratory ailments such as bronchitis. Other 
examples of respiratory epidemics caused by pollution are those 
which occurred in Donora, Pa., in 1948 and in the Meuse valley, 
Belg., in 1930. It is clear, therefore, that turbulence is a valuable 
property of the wind, for without it life in great cities would not 
be possible. 

Detailed studies of turbulence near the surface show that the 
oscillations of velocity have periods varying from a fraction of 
a second to many minutes, and that the gustiness of the wind de 
pends very much upon the roughness of the surface. The differ 
ence between the total velocity at any instant and the mea 
velocity is called the eddy velocity; this has components in the 
average direction of the wind, across wind and vertically. Turbu- 
lence is also mainly responsible for the internal friction of the 
atmosphere. All motion of the air (wind) is caused by horizontal 
differences of pressure, but in the lower levels of the atmosphere 
the speed of the wind is considerably reduced by the friction of 
the ground. This frictional effect is spread upward by turbulence. 
The eddies in the wind, by mixing the slow-moving air near the 
ground with the faster-moving air from above, cause a gener 
leveling out of velocity differences, with the result that over ft 
country the speed of the wind increases rather gradually from 
the surface value to that of the frictionless flow at about 
2,000 ft. > 

The stratum of air in which this transition occurs 18 usually 
called the friction layer of the atmosphere. Near the ground 
cross-wind component of eddy velocity is considerably greater 
either of the other components, but at heights exceeding abt 
100 ft. all three components are equal. C onsiderable aun 
has also been given to the cognate problem of the trans! 
of heat from the ground upward by the eddies in the frictio! 
layer. 

In relation to atmospheric pollution, 
mathematically that the concentration of smoke at 
from a typical industrial stack varies inversely as the squi 
the height of the stack, so that increasing the height of a 
from say, 100 to 200 ft., reduces the concentration of m , 
ground level by a factor of 4. It is therefore a considera a 
vantage to ensure that noxious fumes are emitted at as if 
height as possible. These and other studies of turbulence iii 
regions of the atmosphere in which life is most abundant, K 
within a few hundred feet of the ground, are part of the 
known as micrometeorology. verbi 

Upper Atmosphere.—At heights above 2,000 ft. oF 50 0 veal 
country, the frictional effect of the surface on the wind rad 
reduced, and much of the small-scale turbulence characte 3 
the lower atmosphere disappears. However, although upp 
are usually much less turbulent than surface winds, he 
times exhibit a degree of turbulence which is significant e Wii 
tion. In certain meteorological conditions, such as ae 
favour strong surface heating and high humidity, there by 
upward movement of the air (convection) accompaniel ts 
formation of cumulus clouds towering to considerable hei k 
the vicinity of such clouds flying is usually rough oF bunt yc 
bumps are most severe in thunderstorms, in which ope intet 
of up to roo ft. per second have been measured, and i 


it has been established 
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ofa thundercloud is a region of very intense turbulence. An air- 
craft flying through such rough alr experiences severe vertical ac- 
celerations, sometimes sufficient to throw out of his seat a pas- 
senger who has not fastened his safety belt. 

Pilots try to avoid cumulus clouds for this reason, but in recent 
years another type of turbulence, less easily forecast, has become 
prominent with the advent of high-speed aircraft operating at 
great heights. This is clear-air turbulence, which is only found in 
the high atmosphere. In many instances the sole effect on the 
aircraft is to give one the impression of riding in a solid-tired 
vehicle over cobblestones; but at times clear-air turbulence can be 
of sufficient intensity to strain the structure of the aircraft, espe- 
cially at high speeds. This type of turbulence is often found near 
jet streams, the very high-speed winds which blow in narrow belts 
near the tropopause (30,000 ft. or above), but precisely how the 
wind becomes so violently disturbed at these great heights remains 
to be explained, 

Bwrrocraruy.—David Brunt, Physical and Dynamical Meteorology, 
2nd ed, ch. xi and xii (1939) ; O. G. Sutton, Micrometeorology (1953), 
Atmospheric Turbulence, 2nd ed. (1955); American Mathematical 
Society, Hydrodynamic Instability (1962); S. K. Friedlander and L. 
Topper (eds.), Turbulence (1961) ; French National Center for Scientific 
Research, Mechanics of Turbulence (1964); Sir Graham Sutton, 
“Micrometeorology,” Scientific American (Oct. 1964). (G. Sn.) 

TURDA, a town of Cluj regiune (region), in Transylvania, 
Rumania, lies on the Aries River 15 mi. SE of Cluj city. Pop. 
(1963 est.) 38,841. An important industrial centre, it manufac- 
tures chemicals, cement, glass, bricks, and electrodes. Turda was 
first a Dacian settlement, then a Roman colony (Potaissa). The 
diets of the principality of Transylvania were held there. The 
Turks often burned and sacked the town, Michael the Brave, 
prince of Walachia, was killed there in 1601. 

TURENNE, HENRI DE LA TOUR D’AUVERGNE, 
Vicomte De (1611-1675), the famous French marshal-general 
who shares with the great Condé 
the foremost place in his coun- 
try’s military annals for his cen- 
tury. A son of the Protestant 
Henri, duc de Bouillon, by his 
second wife, Elizabeth of Nassau, 
he was born on Sept. 11, 1611, at 
Sedan, Possession of Sedan, a 
so-called principality on the 
French frontier (see BOUILLON; 
La Tour D'AUVERGNE; SEDAN) 
long enabled both his father and 
his elder brother, Frédéric Mau- 
rice, duc de Bouillon from 1623, 
to conspire in security against the 

rench royal government, 

The Thirty Years’ War,— 
When his father died (1623), 
urenne was sent to learn soldier- 
ng with his mother’s brothers 

aurice and Frederick Henry 
es the princes of Orange 
‘in, hae leading the Dutch = 
cont e Spaniards in the Netherlands. Though he was given 
i “nd of an infantry regiment in the French service for the 

Mpaign of 1630, he was back with Frederick Henry in 1632. In 

, however, when Cardinal de Richelieu brought France into 
War against the Habsburgs (see Tumrty Years’ WAR), 
to sere’ With the rank of maréchal de camp, or brigadier, went 
Rine aar Cardinal de La Valette (Louis de Nogaret) on the 
wounded “© Was a hero of the retreat from Mainz to Metz and was 
to Lige r ia San on Saverne (July 1636). A HETRTTRe 
again in 1638 to a ‘aia RT of Saxe-Weimar at the 
siege of Bien te orce Bernhard (g.v.) o g aeres ekai 
Bernhard's Gus e conducted the assault and won tt ey cen 
MOE the tate cae ee te eae aes 
Tputation ne CaPture of Turin (Sept. 17, 1640), confirm 


1642, when the French army was besieging Perpignan, 
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Turenne was second in command. The conspiracy of Cinq-Mars 
(q.v.) was then brought to light, and the duc de Bouillon was ar- 
rested. Turenne remained loyal to Louis XIII and to Richelieu; 
but Bouillon had to surrender Sedan in order to obtain his free- 
dom. Though Anne of Austria, regent of France for the infant 
Louis XIV, gave Turenne a command in Italy in 1643, his brother’s 
conduct made him suspect to Richelieu’s successor, Cardinal Maza- 
rin; and as no fresh troops were sent to him, Turenne could do 
nothing. Anne however made Turenne a marshal of France (Nov. 
16, 1643). 

On Dec. 3, 1643, news reached Paris that Marshal de Guébriant 
(J. B. Budes) was dead and that France’s “Army of Germany” 
had been scattered in the Black Forest. The command was there- 
upon given to Turenne. He made an effective army from this 
broken force—mainly Germans who had followed Bernhard of 
Weimar. But he had barely 10,000 men and remained weaker 
than his Bavarian opponents. This fact dictated his conduct from 
1644 to 1648, The Rhineland was devastated, and he could act 
only by marching far into Germany to seize control of new forage 
lands. Unless, therefore, he could join forces with another army 
he could do nothing. 

In 1644 Turenne watched the Bavarians take Freiburg im 
Breisgau, appealed for help, and was joined by the small army of 
the duc d’Enghien (see Convé, Louis II pe Bourzon, Prince de). 
The latter was younger by ten years than Turenne, but took com- 
mand of both armies because a French prince was senior to a 
French marshal; even so, they were good colleagues. Three fierce 
actions near Freiburg induced the Bavarians to leave the Rhine 
valley; and Enghien and Turenne took Philippsburg in September 
and gained control of the Rhine towns as far north as Bingen, 

In 1645 Turenne intended to effect a junction with France’s 
Swedish allies in Germany. He marched through Wiirttemberg, 
but in May the Bavarians made a surprise attack, and half 
Turenne’s army was lost in the Battle of Marienthal (Mergen- 
theim). Turenne fell back, and Mazarin sent Enghien to rescue 
him. Their united forces met the Bavarians in the Battle of Nörd- 
lingen (Aug. 3, 1645) and reached the Danube, but with such 
heavy loss in infantry that they soon had to return to the Rhine. 

In 1646 Turenne achieved his plan of joining the much stronger 
Swedish army, though Mazarin demurred at the Protestant 
supremacy in Germany which might be the result. Turenne crossed 
the Rhine as far downstream as Wesel and met the Swedes under 
Karl Gustav Wrangel (g.v.). The two commanders evaded the 
Austro-Bavarians on the Main, marched straight for the Danube, 
and threatened Augsburg and Munich. The elector Maximilian I 
of Bavaria then began negotiations with the French; and by the 
Treaty of Ulm (March 14, 1647) he abandoned his alliance with 
the Holy Roman emperor Ferdinand III. But Turenne was 
thwarted and Ferdinand’s Austrians were saved when Mazarin 
ordered the Army of Germany to operate in Luxembourg. Then, 
when the army reached the Vosges, the German cavalry mutinied 
and turned back across the Rhine. For three months Turenne 
marched with them far into Germany. In the end his powerful 
personality brought most of them back to the French service. 

Turenne’s view was justified when Bavaria returned to the em- 
peror’s, side in 1648. He rejoined Wrangel and they reached the 
Danube, the Lech, and—after the Battle of Zusmarshausen (May 
17)—the Inn River, the nearest point to Austria yet attained 
by the French. Maximilian fled from Bavaria, and the emperor 
agreed to the Peace of Westphalia. 

The Fronde.—In the Fronde (g.v.) Turenne was scarcely wiser 
than the other malcontent princes. His family’s interests and the 
friendship of Condé’s sister, the duchesse de Longueville (q.v.), 
led him to prepare to intervene in the First War of the Fronde, 
while his brother was with the dissidents in Paris. Mazarin at 
once sent a new general and arrears of pay to the Army of Ger- 
many, and Turenne fled to Holland just when the Peace of Rueil 
was being negotiated. He returned to Paris in May 1649. 

When Mazarin arrested Condé (Jan. 18, 1650) Turenne fled 
again, to join the duchesse de Longueville at Stenay on the eastern 
border of Champagne. They tied themselves by treaty to the 
Spaniards and waged war in Champagne until, too boldly en- 
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countering the superior forces of Marshal du Plessis-Praslin 
(César, later duc de Choiseul), Turenne was completely defeated 
in the Battle of Rethel (Dec. 15, 1650), in which he narrowly 
escaped capture. 

Mazarin’s exile and Condé’s release brought Turenne back to 
Paris in May 1651, with his credit at a low point. In August 1651 
he married the firmly Protestant Charlotte de Caumont, daughter 
of Armand de Caumont, later duc de La Force. He meanwhile 
stood aloof from politics without committing himself to Condé’s 
faction. It was his brother, the duc de Bouillon, who came to 
terms with the queen-regent in March 1652. The effect of this 
reconciliation was that Turenne was promptly put in command 
of one of the two divisions of the royal army, each 4,000 strong, 
which had been assembled on the Loire to oppose Condé and his 
allies. A few days later his courageous and clear-sighted action 
in blocking the bridge at Jargeau saved the young king from cap- 
ture by the rebels; and in April, at Bléneau, he checked the dreaded 
Condé and rescued his defeated colleague, Marshal d’Hocquin- 
court (Charles de Monchy). His campaign of 1652-53, first on 
the Loire, then before Paris (Battle of the Faubourg Saint-An- 
toine, July 2, 1652), and in Champagne, was Turenne’s finest 
service to the monarchy: his resources were small, and but for 
his great skill he might have been overwhelmed; yet he staunchly 
kept the queen-regent’s court from taking refuge far from Paris 
and thus enabled the young Louis XIV at last to re-enter his 
capital. 

The End of the Franco-Spanish War (1654-59).—With the 
defeat of the rebellion, good troops from other parts of France 
could be brought to reinforce those in the northeast and to prose- 
cute the struggle there against the Spaniards, with whom Condé 
was now serving. The turning-point was in 1654, when Turenne 
and his colleagues (for he was not commander-in-chief) stormed 
three lines of trenches and expelled the army which was besieging 
Arras. Then the French gained ground in the more normal opera- 
tions among the fortresses. In 1658 Turenne surmounted the 
physical obstacles to investing Dunkerque and, when the Spaniards 
advanced, defeated them in the Battle of the Dunes (June 14), 
skilfully using the difficult ground into which his enemy had un- 
wisely moved. His victory enabled him to hand Dunkerque over 
to France’s English allies and allowed him to move freely in 
Flanders; he took Ypres and threatened Ghent and Brussels. The 
Franco-Spanish Treaty of the Pyrenees followed in 1659. For 
the second time Turenne’s operations had won an advantageous 
peace. 

Turenne’s Last Services.—On April 5, 1660, Turenne was ap- 
pointed “marshal-general of the camps and armies of the king,” 
an extraordinary honour which implied that he might have been 
constable of France if he abjured his Protestant faith. He abjured 
in 1668, after his wife’s death (1666); but he was not made con- 
stable (ex officio commander in chief in war), The development 
of the ministry of war by the marquis de Louvois (q.v.) enabled 
Louis XIV to command in person, and in the War of Devolution 
(1667-68) and in the invasion of Holland (1672) Turenne marched 
at his side. Then, when the German allies of the Dutch menaced 
the lower Rhineland, Turenne was once more sent east of the 
Rhine, but with only 16,000 men; it was a secondary command. 
(See DutcH Wars.) 

Yet these campaigns of 1672-75, “in the last manner of M. de 
Turenne,” brought him enduring fame. He resented the detailed 
control of military affairs by the arrogant Louvois, but the 
minister’s supplies enabled him to maintain active operations into 
the winter. He had long been a master of “strategic chess-moves,” 
but he was bolder now; he offered battle more often, and looked 
for opportunities when his more powerful adversaries were 
weakened by detachments. By January 1673 he had broken the 
German coalition for a time; he had prevented the enemy from 
crossing the Rhine; and, by invading the county of Mark he had 
forced the elector Frederick William of Brandenburg to negotiate, 
Later in the year his wider maneuvering against the emperor 

Leopold I’s army had such success that he could have reached 
Bohemia: but Louvois refused him reinforcement for a decisive 
operation, and when Turenne was called back to cover Alsace the 
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emperor’s forces struck at Bonn and so broke the French Contra) 
of the lower Rhine. 

Greatly superior German forces moved toward the Rhine j 
1674, Turenne defeated a detached corps at Sinzheim, near Heida. 
berg, on June 16, and ravaged the Palatinate. But by September 
he was again west of the Rhine, with little hope of barring thy 
advance of the main enemy forces. At Enzheim, near Stras. 
bourg, he attacked them (Oct. 4), but he drew back before a de 
cisive point was reached; and as the Brandenburgers also joine 
the emperor's forces their 57,000 men seemed in secure possession 
of Alsace. Turenne replied in December with the most famous oj 
his marches. He turned south on the French side of the Vosges, 
reappeared at Belfort, and, at Turckheim on Jan. 5, 1675, delivered 
so heavy a blow on the flank of the main army that the German 
decided to recross the Rhine. Alsace was saved. 

In June 1675 Turenne was on the right bank of the Rhine 
maneuvering against Raimondo Montecuccoli (q.v.) for the con- 
trol of the crossing near Strasbourg. The armies were in contad 
at Sasbach, and Turenne was examining a position when he wa 
killed by a cannon shot on July 27, 1675. He was buried with 
the kings of France at Saint-Denis. Later the emperor Napoleon] 
had his remains transferred to the Invalides in Paris. 

Turenne’s Mémoires (covering the period 1644-59) were wit: 
ten between 1659 and 1661 and were first published in 1735. The 
best edition, by Paul Marichal, appeared in two volumes in 190} 
14, 

BIBLIOGRAPHY. —A. M. Ramsay, Histoire d'Henri de la Tow 
d'Auvergne, vicomte de Turenne (1735); C. G. Picavet, Documents 
biographiques sur Turenne (1914) and Les Dernié 
(1919) ; M, Weygand, Turenne (1929; Eng. tran: 
Memoirs of James II, ed. by A. L. Sells (1962). (I. D. E; 

TURGENEV, IVAN SERGEEVICH (1818-1883), & 
major Russian novelist and dramatist, was born in Orel, centil 
Russia, on Oct, 28 (old style; Nov. 9, new style), 1818, inlot 
family of landowning gentry al 
1Sth-century Tatar origin. 
father was a weak-willed retired 
colonel; his mother, a rich heite 
of the estate Spasskoe Latott 
novo, was a clever, despotic me 
triarch, Turgenev, intelliget 
observant, and sensitive, w 
reared in luxury, but disciplin 
into docility. -His mother's athi 
trary cruelties toward him ani 
serfs affected his gentle characte! 
sapped his willpower, and gave 
him a horror of serfdom and 
ceptional insight into the life 
character of the Russian pets 
Life at Spasskoye stimulated 
love of nature. ‘| 

Tutored first at home taia 
literate serf awakened a tas 

sree poetry, he was educated in 
boarding schools (1827-29), and at the universities of | isie 
(1833) and St. Petersburg (1834-37), where he absorbed ideal! i 
philosophy and the current political and social interests yg 
studied literature and the classics intensively, wrote Steno ee 
published 1913), a Byronic melodrama in verse which first 08 
his characteristic theme of the introspective, weak, “super id 
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man” confronted with a maiden’s wholehearted love; n i 
al 
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Shakespeare and Byron; submitted a university L est 
(1837); and wrote competent, if derivative, verse on 


< cod in the 
themes of love and nature. His first poem was printed in t 


riodical Sovremennik (1838), Gert 
During 1838-41 he studied classical literature and Unive 
philosophy—Schelling and Hegel in particular—at Berlin saa 
sity, where he and his friends Timofei Granovski, Nikolai 
vich, and Mikhail Bakunin searched for the metaphysica 
lute. Prompted by their progressive social conscience Je re 
no rationally formulated program, they discussed desirable ta 
in Russia, while enjoying life as privileged Russians abroa® 
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genev returned to Russia a cultivated, liberal-minded Westerner. 
He simultaneously indulged in an abortive metaphysical romance 
with Bakunin’s highbrow sister, while a carnal affair with his 
mother’s seamstress produced a daughter (1842) whose paternity 
heacknowledged. He passed his master of philosophy examination 
but—abandoning the idea of an academic career—left his thesis 
undefended. His more realistic social interests resulted in a 
memorandum on “Russian Economy and the Peasant,” and a post 
in the Ministry of the Interior, abandoned for literature in 1845, 
after his narrative poem Parasha (1843) had earned Belinski’s 
praise for its unusual ironic treatment of a Romantic theme. 

In 1843 he became infatuated with Pauline Garcia (Mme Viar- 
dot), the celebrated opera singer, who accepted his devotion with- 
out abandoning her career or her impresario husband. In 1845 
Turgenev followed her abroad, and during his longer absence 
abroad (1847-50), he was forced to live on his meagre earnings 
from contributions to Russian periodicals, for his mother kept 
him short of money. 

His complex relationship with Mme Viardot enslaved Turgenev 
tragically for 40 years. The degree of their intimacy remains 
conjectural, but the brief spells of happiness, the years of frus- 
tration, the humiliation their relationship entailed, and Turgenev’s 
pathetic loyalty to his quixotic, chivalrous obsession left profound 
traces in his work, although undoubtedly spurring him to con- 
centrate on writing, Living abroad permitted him to view Russian 
realities objectively, and to portray them possibly in truer per- 
spective. Moreover, both artists—she devoted to music, he to 
literature—benefited from a lifelong aesthetic exchange. Moving 
in the leading musical, literary, and artistic Western European 
circles, Turgenev became an interpreter abroad of Russian litera- 
ture and values, and the first Russian writer to gain an inter- 
national reputation. 

In the 1840s Turgenev made his name as a man of letters. As 
a poet—he rarely wrote poetry after 1847—he experimented with 
several genres: lyrics, epigrams, letters in verse, and narrative 
poems. Parasha was followed by Razgovor (“A Conversation,” 
1845), a contrast between two generations; Pomeshchik (“The 
Squire,” publ. 1846), a “natural school” picture in satirical verse; 
and Andrei (1846), a return to the Parasha theme. His poetry, 
Competent if not great, is no longer neglected by scholars, for his 
theme of strong women sacrificed to weak heroes, his interweaving 
of Psychological and social themes, and his manner of landscape 
Painting, all developed in prose later, are here in embryo. 

Discouraged subsequently as a poet by Belinski, Turgenev, a 
Passionate theatregoer, concentrated on drama, writing Neosto- 
roshnost? (Carelessness, publ. 1843), a dramatic sketch in Prosper 
tae manner; Bezdenezhie (Moneyless, 1846, performed 
ao a realistic comedy, dependent on vaudeville and Gogol; Gde 
fae 0 tam i rvetsya (Where It Is Thin It Tears, 1848, performed 

1), a psychological one-act comédie proverbe influenced by 
eat Zavtrak u predvoditelya (Lunch at the Marshal of the 

ability, 1849), a witty one-act comedy, and Nakhlebnik (The 
a Charge, publ. 1857, performed 1862), a pathetic three-act 

ieee banned for presenting the nobility unfavourably; 

ach E (The Bachelor, performed and publ. 1849), a three- 
Mees oe ological drama, his first to be performed; and his master- 
publ ieee v derevne (A Month in the Country, finished 1850, 
daci a a subtle psychological play reminiscent in theme of 

matic te A Marâtre, but original in its Russian setting and dra- 
isn el ae It was first performed in Moscow in 1872 and 
hee assic of world theatre, but the critics did not fully ap- 
p rat $ until after the success of Chekhov’s plays, for it had 
dian, ents on the Russian stage, being neither a comedy of 
cial Lad. nor a comedy of characters. Provintsialka (The Provin- 
cess; it 4 Performed and publ. 1851) was an overwhelming suc- 
rent) n followed by Vecher v Sorrente (An Evening in Sor- 
Bal shoy A 1859, performed 1884, publ. 1891) and Razgovor na 
publ, 1851) oge (Conversation on the Highroad, performed 1850, 
tan there 1s now an acknowledged precursor of the modern Rus- 
omplex tte, showing ordinary people in ordinary life without a 

Intrigue. His plays were the first Russian plays without 
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satire, with vivid dialogue, and subtle character drawing of individ- 
uals, not types. His contemporaries, however, criticized them for 
insufficient action. Sensitively approbative, he abandoned drama 
for prose fiction, leaving a number of projected plays unwritten. 
He producéd 22 short stories, 21 of which were published separately 
in Sovremennik (1847 and 1852) and 22 in book form as Zapiski 
okhotnika (Sportsman’s Sketches, 1852). These were pictures of 
serfs, with human worth and dignity but brutalized by their posi- 
tion, and of their masters, not evil by nature but corrupted by 
absolute power over their serfs. The dark reality depicted in a 
poetical-lyrical artistic form, not as an abolitionist tract but as 
literature, was read as a challenging denunciation of serfdom. Its 
social message made a great impact on Russian public opinion and 
established Turgenev’s lasting fame. 

His mother’s death in 1850 brought him back to Russia, He in- 
herited several estates including Spasskoe. In 1852 his obituary 
of Gogol, published against censorship regulations, entailed a 
month’s police detention in St, Petersburg, when he wrote Mumu, 
a serf tale of horrible cruelty. This was followed by 18 months’ 
enforced residence under police surveyance at Spasskoe. Back in 
St. Petersburg (1854), Turgenev was regarded as the leading Rus- 
sian writer. He was in close contact with Nekrasov and most of 
the outstanding contributors to the Sovremennik. 

Before writing Rudin, the first of his six famous novels, in 1855, 
he had written tales portraying ineffectual Russian Hamlets, nota- 
bly Petushkov (1848); Dnevnik lishnego cheloveka (The Diary of 
a Superfluous Man, 1850), Zatishye (A Quiet Backwater, 1854), 
and Perepiska (A Correspondence, 1856). 

From 1856 Turgenev lived mainly in Germany and France to be 
close to Mme Viardot, returning to Russia only for short periods. 
The novels on which his fame rests: Rudin (publ. 1856), 
Dvoryanskoe gnezdo (A Nest of Gentlefolk, 1859), Nakanune (On 
the Eve, 1860), Ottsy i deti (Fathers and Sons, 1862), Dym 
(Smoke, 1867), and Nov’ (Virgin Soil, 1877), faithfully mirror in 
the characters and their conversations the psychology and the 
social and intellectual interests of the Russian nobility and intelli- 
gentsia from the 1830s to the 1870s. Turgenev also produced two 
miniature novels, Asya (1858) and Pervaya lyubov’ (First Love, 
1860), both partly autobiographical; an essay on Hamlet and Don 
Quixote (1860); several later tales revealing his interest in the 
fantastic and the supernatural; and his Literaturnye Vospo- 
minaniya (“Literary Reminiscences,” 1868). Always sensitive to 
the music and rhythm of words, at the close of his literary career 
he composed Stikhotvoreniya v proze (Poems in Prose; 50 publ. 
in 1878; publ. in full [83 poems] in 1930), on political, philosophic, 
and personal themes. His voluminous correspondence reveals him 
as an exceptionally clever, cultured, liberal Russian, balanced and 
humane, with no political or social ax to grind, but who, under- 
standing Russian social thought and welcoming the abolition of 
serfdom and other reforms, followed the revolutionary movements, 
saw the inability of the intellectual idealists to put their schemes 
into action and, foreseeing future events, believed that gradual 
reform and the steady cultivation of enlightened education was a 
surer way of development for Russia. : 

Turgenev died at Bougival, near Paris, on Sept. 3 (N.S., Aug. 22, 
O.S.), 1883, and was buried in St. Petersburg. In his lifetime 
Russian literary criticism discussed his work mainly from the 
social angle; 20th-century scholarship has redressed the balance 
by concentrating also on his techniques as a writer, and by publish- 
ing archive materials. His readers are many and his influence on 
writers both in Russia and abroad is not exhausted. 

Brsriocrapuy.—Editions and Translations; Polnoe sobranie sochin- 
eniy i pisem, 28 vol., Academy of Sciences of the U.S.S.R. (1961- JS 
Literaturnoe nasledstvo, vol. 31, 32 (1937), vol. 73 (1964) ; The Novels 
of Ivan Turgenev, trans. by C. Garnett, 17 vol. (1894-1922, new ed. 
1951- ); Novels and Stories of Ivan Turgenev, trans. by I. Hap- 
good, 13 vol. (1903-04) ; The Plays of I. S. Turgenev, trans. by M. S, 
Mandell (1924); Turgenev’s Literary Reminiscences and Autobio- 


graphical Fragments, trans. by D. Magarshack, with essay on Turgenev 
by E. Wilson (1958) ; Turgenev’s Letters: a Selection, ed. and trans. by 
E. H. Lehrman (1961). y 
Biography and Criticism: E. Garnett, Turgenev (1917); H. Granjard, 
Ivan Tourguénev et les courants politiques et sociaux de son temps 
(1954); D. Magarshack, Turgenev: a Life (1954); A. Yarmolinsky, 
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Turgenev the Man, His Art and His Age (1926; rev. ed. 1959); R. H. 
Freeborn, Turgenev: the Novelist’s Novelist (1960). See also R. Yach- 
nin and D, H. Stam, Turgenev in English: a Checklist of Works by and 
About Him (1962). (E. HL.) 


TURGOT, ANNE ROBERT JACQUES (1727-1781), 
French economist, attempted as finance minister to reform the 
ancien régime at the beginning of Louis XVI's reign. He was born 
on May 10, 1727, the youngest son of Michel Etienne Turgot, the 
prévét des marchands of Paris. 
Destined for the church, he en- 
tered the Seminaire de Saint- 
Sulpice in 1743, proceeding in 
1749 to the Sorbonne, where he 
delivered two brilliant Latin dis- 
sertations, one on the benefits of 
Christianity to mankind, the 
other on the progress of the hu- 
man mind. In 1751, however, he 
announced his intention of seek- 
ing a career in the royal adminis- 
tration. He therefore entered the 
law, becoming first a substitut 
(January 1752) and later a con- 
seiller (December 1752) in the 
parlement of Paris. In 1753 he 
bought the office of maitre des 
requétes, thus following a family 
tradition and entering that branch of the magistracy which pro- 
vided officials for the bureaucracy and which upheld the royal au- 
thority. Along with 39 other maitres des requétes he was called 
upon to serve in the chambre royale, which acted as a supreme 
court when, in 1753-54, the parlement was exiled for defying the 
crown, To fit himself for administrative office he accompanied 
(1735-56) the economist J. C. M. Vincent de Gournay, an intend- 
ant of commerce, on his tours of inspection. In 1760 he visited 
Ferney in Switzerland to see Voltaire, who was much impressed by 
his visitor’s mental powers. In Paris he frequented the famous 
salons of Mme de Graffigny, Mme de Geoffrin, Mme du Deffand, 
Mlle de Lespinasse and the duchesse d’Enville, where he met the 
Encyclopédistes. He also visited the Entresol at Versailles where 
in 1757 he met Frangois Quesnay and others who were later to 
form the Physiocratic School (g.v.). Here, too, he met his future 
biographer, Pierre Samuel du Pont de Nemours (g.v.), and his fa- 
mous English contemporary, Adam Smith, Among his writings 
during this period were: Questions importantes sur le commerce 
(1755)—a translation of Josias Tucker’s Reflections on the Ex- 
pediency of a Law for the Naturalization of Foreign Protestants; 
five articles for the Encyclopédie (1755-57); and the well-known 
Eloge de Gournay, written in 1759. Since his student days he had 
been collecting materials for a history of human progress and he 
could, no doubt, have written a large-scale work; but he was now 
to become immersed in administrative duties and he never got 
further than the completion of plans and jottings. 

In August 1761 he was appointed intendant of the généralité 
of Limoges, then considered one of the least desirable of the in- 
tendances to which the maitres des requétes were posted. He was 
left there for 13 years, cut off (except for yearly visits to Paris) 
from his friends, But he found solace in his work, and, like sev- 
eral contemporary intendants, attempted to improve conditions 
in his province, Though not a Physiocrat (he was as much the 
disciple of de Gournay as of Quesnay and therefore did not accept 
the view that industry was “unproductive”), he nevertheless up- 
held the Physiocratic doctrine that all taxation falls ultimately on 
the soil and that only the clear profit (produit net) of land should 
be taxed. With these ideas in mind, he caused his subordinates to 
resume the task, neglected by his predecessors, of making a 

cadastre (land register), indicating the taxable value of every field 
and holding; and, by the introduction of varying tax rates for 
different kinds of productions (i.e., the taille tarijée, first advo- 
cated by Charles Irénée Castel, abbé de Saint-Pierre, in 1716), 
4 D nalies in tax assessment. He also 
he methods of tax collection. He 
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encouraged the local Society of Agriculture, introduced new crops 
and breeds of sheep, and generally promoted improved agricul- 
tural methods. He substituted for the corvée (q.v.) a small tay 
in money, paid a small wage to those working on the roads, and 
so improved the methods of construction that he built more than 
450 miles of the finest highways in the country. He also reformed 
the milice, allowing parishes to find volunteers to discharge their 
obligation to provide men for military service. During the famine 
of 1770-71 he put down riots, maintained the free commerce jn 
grain established by Henri Léonard Jean Baptiste Bertin in May 
1763, and compelled landowners to contribute to ateliers (work. 
shops) which provided employment for the poor. He stamped out 
a cattle plague (1772) and gave some attention to protecting crops 
from pests. But, except for the roads, his achievements were 
not great, for he encountered local prejudice and was never fully 
supported by the central administration. This he plied with much 
official correspondence, in which he enunciated his economic 
thought. Among this correspondence were his yearly reports on 
taxation, which gained for his province a small reduction of impo- 
sitions; and also his letters of 1770 pleading for a free grain trade 
—letters written to the abbé Joseph Marie Terray who, on be- 
coming comptroller-general (1769), had rescinded Bertin’s policy 
of free internal commerce. During this period he wrote*his Mém- 
oire sur la surcharge (1766, which contains his views on taxation) 
and his best known work, Réflexions sur la formation et la distri- 
bution des richesses (1766). Both these works were published 
(1767) in the physiocratic periodical Éphémérides du citoyen, 

In his economic thought, Turgot, in common with his enlight- 
ened contemporaries, stressed the idea that natural laws should be 
allowed to function unimpeded by governmental restrictions, But, 
unlike most of his fellow economists, he displayed a real grasp of 
administrative problems and an understanding of the past. To him 
history was a valuable store of human experience: it also provided 
evidence of man’s ability to make progress and gave indications 
of its direction. He discerned that the growth of capital was trans 
forming the social structure of society. He noticed the affinity 
between the growing body of wage earners in the towns and the 
métayers (share-croppers) and landless men in the countryside, 
He also saw that wages under a free regime would be related to 
prices. Because of this he has been denounced as the founder 
of the iron law of wages. In point of fact, however, he believed 
that, with the increase of capital; wages would rise and that the 
condition of the wage earners would be infinitely better than that 
of beggarly peasant proprietors. All that was needed to bring this 
about was the removal of restrictive practices, and the reduction 
and redistribution of taxation. 

In August 1774 (after a few weeks at the Marine) Turgot was 
appointed comptroller-general. The new king, Louis XVI, had dis 
missed the hated triumvirate, René de Maupeou, Terray, and the | 
duc d'Aiguillon, and had chosen the elder statesman, the comte d A 
Maurepas, to act as mentor. It was to Maurepas (or rather 
their mutual friend, the abbé Joseph Alphonse de Véri) that Turgi 
owed his appointment. Many, like Voltaire, expected the dawn | 
of a new era. But Turgot, realizing the king was young an Ne 
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it proved) that the magistracy would confine itself to 
dicial functions. He decided also to postpone radical re 
that, for example, of the general tax farm. Details of this re wil | 
had been worked out before Turgot took office; but he re in A 
that its application, besides arousing opposition, might result E 
temporary but disastrous loss of revenue. He therefore o wl 
trated on economies and minor reforms, thus reducing k: ot 
expenditure by 66,200,000 livres and the interest on loans rdl 
8,700,000: to about 3,000,000 livres. These measures Tes eo 
credit and he was able (with a view to carrying out further a 
conversion) to negotiate for a cheap loan in Holland. In Sep a 
ber 1774 he abolished Terray’s restrictions on the Paris MI 
trade and, despite the riots of 1775 (following a poor ween 
maintained a free grain market. Already, however, he 
enemies among financiers, place-holders, privilege 
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among the religious party at the court. This opposition was ag- 
gravated by his own supporters, who, much to his embarrassment, 
announced a whole series of sweeping reforms. All the same, he 
had necessarily to keep a reform program going, to win popularity 
and to prove his worth, Hence in 1776 he introduced his famous 
Six Edicts. Four of these (suppressing certain dues and offices) 
were not of great importance. The fifth (suppressing the guilds 
of Paris) did not encounter serious opposition. It was on the sixth 
edict, that abolishing the corvées, that his enemies, who defended 
privilege, concentrated their attack, for this reform would involve 
taxation of the privileged classes. But, despite the opposition, the 
king remained firm and in March 1776 ordered the parlement to 
register the Edicts. By that time, however, Turgot’s enemies had 
redoubled their efforts to discredit him, representing him as a dan- 
gerous theorist and the enemy of religion. They even brought a 
forged correspondence, incriminating him, to the king’s notice. 
They succeeded in turning the queen against him. In the end 
Maurepas withdrew his support, yielding to that narrow public 
opinion at Versailles. Turgot fought hard to retain office: he criti- 
cized his colleagues; and he warned Louis that weakness had 
brought the English king Charles I to the block. But on May 12, 
1776, Louis demanded his resignation. He retired to the chateau 

. of the duchesse d’Enville at Roche-Guyon, resumed his literary 
and scientific studies, and sadly watched the destruction of his re- 
forms, yet hoping that America would set Europe an example of 
enlightened administration, But the decision of the French goy- 
ernment to support the Americans against England appalled him, 
for, as he rightly predicted, a war would be disastrous to the French 
finances. He died in Paris on March 18, 1781, while the war was 
still in progress. 

Turgot failed because he served a monarchy which was power- 
less to carry out a revolution from above, This weakness of the 
monarchy he vaguely realized. ‘The root of the evil, sire,” he said 
to the king, “is that your nation has no constitution.” Yet (like 
Jacques Necker and Charles de Calonne), all that he could sug- 
gest was a series of administrative assemblies. He could not think 
in terms of new political forms and, like most of his contempo- 
taries, he was content to formulate ends and not means. He could 
only hope that his reforms would be so popular and so obviously 
reasonable that even the privileged classes would ultimately ac- 
cept them. 


Bistiocrarny.—G, Schelle, Oeuvres de Turgot, $ vol. (1913-23), 
Turgot (1909); D. Dakin, Turgot and the ancien régime in France 
0i P. Foncin, Essai sur le ministère de Turgot (1877); G. 

eulersse, La Physiocratie sous les ministères de Turgot et de Necker, 
HEEL (1950). pe 


URIN (Tormo), capital of Piedmont and of Torino Province, 
northwest Italy, stands on the left bank of the Po River, near its 
Junction with the Sangone, the Dora Riparia, and the Stura di 
set 80 mi. (130 km.) W of Milan. It is situated on an exten- 
Te fertile plain to the east of the Alps which form the Franco- 

alian border, Elevation, 784 ft. (239 m.) above sea level. Pop. 
ae 1,050,910 (commune). It was made a bishopric c. 415 
Ks d has been an archbishopric since 1510, The Po is crossed by 
lin monumental bridges. The city’s streets, almost all of 
‘is are straight and tree-planted or, near the centre, arcaded, 
te eas at right angles to join large squares, gardens, and flower 


wee main thoroughfares are the Via Roma, linking the Porta 
pei haat Station with the Piazza Castello, the heart of the 
'ittori rough the Piazza San Carlo; and the Via Po and Corso 
Tutin's Emmanuele II, both of which slope toward the river. 
on ington public parks include the huge Parco del Valentino 
he Mi eft bank of the Po, with its medieval village and castle; 
Michelotti Park and Zoo; the Royal Palace Gardens; the Parco 
ees 0 Carrara; Ruffini; Leopardi and the Parco della Rimem- 
za on the hills rising from the east banks of the Po. 
is ad Sreen hill of Valentino, ascended by many panoramic roads, 
Supe wn with country houses and imposing villas. The hills of 
"ga and La Maddalena are crowned by the Basilica of Superga 
magnify Faro della Vittoria (Victory Beacon), and there is the 
Hill (2 piy Europa Park on the Cavoretto Hills. The Superga 
205 ft. [672 m.]) is the “balcony” of Turin, from the top of 
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which there is an incomparable view of the city below and striking 
Md of the distant Alps that sweep from Monte Viso to Monte 
osa. 

Architecture and Culture.—The Cathedral of San Giovanni 
Battista, a cruciform Renaissance building dating from the late 
15th century, was designed by Baccio Pontelli and built by Meo 
del Caprina. The Chapel of the Holy Shroud (Cappella della 
Santissima Sindone) is a brilliantly original Baroque edifice built 
by Guarino Guarini (1668-94) ; it contains the “sudario,” asserted 
to be the shroud in which Joseph of Arimathea wrapped the body 
of Christ. La Consolata, another of Guarini’s works (1679) richly 
completed by Filippo Juvarra (1714), has an 11th-century tower 
which belonged to the monastery of S, Andrea, founded by monks 
from Novalesa in 942. The domed church of La Gran Madre di 
Dio was designed by Ferdinando Bonsignore, and erected in imi- 
tation of the Rome Pantheon to commemorate the return of the 
royal court to Turin in 1814. The church of S. Filippo (1675- 
1772) was built by Guarini and restored by Juvarra. The Walden- 
sian Evangelical Church, the first Protestant church in Turin, was 
built in 1851-53. 

The Palazzo Madama was begun by William VII of Montferrat 
after 1275 on the site of the Roman Porta Decumana. It owes 
its name to the widows of Vittorio Amedeo I and Charles Em- 
manuel II, who as “Madama Reale” resided there and improved 
and embellished the building, which now houses the Museum of 
Ancient Art. The Palazzo Reale (Royal Palace), begun in 1646, 
was designed by Amedeo di Castellamonte. It was in the Palazzo 
Carignano, which has a Baroque west front by Guarini (1680), 
that the Sardinian chamber of deputies (1848-60) and later the 
first Italian Parliament held their meetings (1861-64); it now 
houses the Museum of the Risorgimento. The Academy of Sci- 
ence, dating from 1678, was formerly a Jesuit college (Collegio 
dei Nobili) built by Guarini; it now houses the Museum of An- 
tiquities, the Egyptian Museum, and the Sabauda Art Gallery. 
The Castello del Valentino is built partly in the style of a 16th- 
century French chateau, The Stupinigi, an 18th-century royal 
hunting lodge, was laid out by Juvarra. The Palazzo di Citta 
(city hall) was begun c. 1660 by Carlo Lanfranchi. The new 
Turin Exhibition Buildings and the Gallery of Modern Art are 
modern in style and functional. The Basilica of Superga (1717), 
Juvarra’s masterpiece, was erected by Victor Amadeus II to com- 
memorate the deliverance of Turin from the French in 1706. King 
Charles Albert and other Savoy princes are buried in the crypt. 
There is a memorial tablet of the air disaster of May 5, 1949, when 
the plane carrying the Torino football team struck a hill in a 
storm with the loss of all aboard. 

Turin’s many public monuments include those to Emmanuel 
Philibert (1838) sculptured by Carlo Marochetti; the Italian 
Cavalryman (1923), one of Pietro Canonica’s works; the Sardinian 
Army by Vincenzo Vela; Victor Emmanuel II by Pietro Costa; 
Cavour by Giovanni Dupré; Garibaldi by Odoardo Tabacchi; 
Amadeus of Savoy by Davide Calandra; the Carabineer by Edo- 
ardo Rubino; Emmanuel Philibert, Duke of Savoy, by Eugenio 
Barone; and also the “Angelica Fountain” representing the four 
seasons, by Riva; and the “Faro della Vittoria” by Rubino. The 
Mole Antonelliana, begun by Alessandro Antonelli as a synagogue 
in 1863, is a large square brick building 548 ft. (167 m.) high. 

The university was founded in 1405 by Louis of Savoy-Acaia. 
Other educational establishments include the Polytechnic Institute 
(architecture and engineering) (1859); the Albertine Academy of 
Fine Arts (1652); the Musical Conservatoire Giuseppe Verdi 
(1867); the Institute of Business and Industrial Organizations’ 
Studies; the University Institute of European Studies (1952); 
and the National Electrotechnic Institute Galileo Ferraris. 
Turin’s museums also include the Royal Armoury (with one of the 
best collections of arms in Europe); the Artillery Museum; the 
Automobile Museum; the Mountain Museum (devoted to the 
history of mountaineering) ; the Cinema Museum; and the Natural 
History, Zoology, Paleontology, and Mineralogy museums. The 
principal libraries are the National University Library, the Royal 
Library, the Civic Library, and the Academy of Sciences Library. 

The Piccola Casa della Divina Provvidenza (Little House of 
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Divine Providence), founded at Valdocco by St. Giuseppe Cot- 
tolengo (g.v.), is an institution for the infirm and destitute. The 
Consolata and Salesiani institutions are well-known Catholic so- 
cial missions. 

Communications and Industries—Turin is the nearest main 
railway centre to France on the Rome-Paris line. Motor roads 
connect with Milan, Genoa, and the Riviera and there are links 
with France and Switzerland via the mountain passes of Mont 
Cenis, Mont Genéve, the Little and Great St. Bernard, and the 
Mont Blanc and Great St. Bernard tunnels. The airport of Caselle 
(9 mi. N) has scheduled services with Rome, Paris, and London. 
Turin’s modern Lieut. Aldo Cavallo heliport is on the Corso 
Lepanto. 

Turin is the second most important industrial city (after Milan) 
in Italy. It is preeminent in the automotive industry, and the 
Fiat and Lancia plants produce four-fifths of the national output 
of automobiles. Its coachwork firms are famous for producing 
auto bodies of rational and slender lines. The airplane, ball- 
bearing, rubber, and paper industries are important, as are tanning 
and leather working, and typography and lithography. Other 
manufactures include tractors, metallurgical goods, clothing, re- 
cording instruments, plastics, chemicals, pharmaceuticals, electric 
equipment, radios, television sets, and electric cables. Chocolate 
and wines, especially vermouth, are also notable products. Turin 
has assumed a leading position in international fashion and it is 
the seat of the National Fashion Institute and of SAMIA (Inter- 
national Clothing Show and Market). 

History.—Taurasia, founded by the Taurini, was partly de- 
stroyed by Hannibal in 218 B.c. The town later became a Roman 
military colony known as Julia Augusta Taurinorum. It was re- 
built by Augustus in the form of a rectangle, divided into 72 blocks 
(insulae), and encircled with closed walls and four gates. The 
remains of the walls and the Palatine Gate and Towers are still 
visible. After the decline of the Roman Empire, the town was 
dominated by barbarians. It became part of the Lombard king- 
dom and was beset by internal struggles. It was occupied by the 
French between 1536 and 1562; in 1563 Emmanuel Philibert made 
it the capital of his dukedom. Turin was again besieged in 1706 
during the War of the Spanish Succession by the French, who were 
defeated by Eugene of Savoy. In 1720 it became the capital of 
the kingdom of Sardinia. The city again experienced French oc- 
cupation during the Napoleonic Wars and was restored later to the 
House of Savoy (g.v.). In the 19th century Turin became the 
political and intellectual centre of the Risorgimento (the move- 
ment for political unity) and was the first capital (until 1865) 
of a united Italy. During World War II the city sustained heavy 
air raid damage until its ‘capture by U.S. forces on April 30, 1945. 

Tormo Province. Mountains, valleys, and plains, drained by 
several rivers, are characteristic of the province, a corner of Italy 
on the French border. Area 2,637 sq.mi. (6,830 sq.km.). Pop. 
(1961) 1,860,563. The province is important for its metallurgi- 
cal, clothing, and mining industries. There are several dams and 
generating plants. Agriculture on the Po plain has reached a high 
degree of development. Ivrea, Pinerolo (gq.v.), Moncalieri, Susa, 
and Chieri are its most important centres. Sestriere, Claviere, 
and Bardonecchia are well-known winter resorts. 

See also references under “Turin” in the Index. (Am. P.) 

TURINA, JOAQUIN (1882-1949), Spanish composer who 
helped to promote the national character of 20th-century Spanish 

music. Born in Seville on Dec. 9, 1882, he studied at Seville and 
Madrid and in 1905 went to Paris, where he was a pupil of Moritz 
Moszkowski for piano and Vincent d’Indy for composition. 
Though he absorbed elements of the French style, he was inspired 
in Paris by Isaac Albéniz to establish distinctively Spanish features 
in his music. He wrote the Sonata espanola for violin and piano 
and the symphonic poem La Procesión del Rocío (1912), and in 
1913 returned to Spain, where he quickly made his reputation. His 
native city of Seville figures largely in his predominantly pic- 
turesque works, notably in the Sinfonia sevillana (1920), the 
Canto a Sevilla (1927) for voice and orchestra, and in his albums 
among them Rincones sevillanos, and La 


of piano miniatures, villan 
He was most successful in his numerous 


leyenda de la Giralda. 
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songs. He also wrote two operas, Margot (Madrid, 1914) and 
Jardin de oriente (Madrid, 1923), incidental music, and chamba 
works. He was critic of the Madrid paper El Debate, and ii 
a short musical encyclopaedia. He died in Madrid on Jan, 4 


1949. 
See F. Sopeña, Joaquin Turina (1943). 


TURKESTAN: see TURKISTAN. 


(L. &) 


TURKEY (Türke), a republic of the Middle East, with a 
area of 301,380 sq.mi. (780,576 sq.km.), comprising 9,158 sqmi 
(23,721 sq.km.) in Europe (Eastern Thrace) and 292,222 sqmi, 
(756,855 sq.km.) in Asia (Anatolia), and including 3,238 sqmi, 
(8,387 sq.km.) of inland water and marsh. It is bounded on the 
east by the U.S.S.R. and Iran; on the south by Iraq, Syria, and the 
Mediterranean Sea; on the west by Bulgaria, Greece, and the 
Aegean Sea; and on the north by the Black Sea. The capital is 


Ankara (q.v.). 


Turkey in Europe is separated from Anatolia by the Bosporus, 
the Sea of Marmara, and the Dardanelles Strait (anciently called 
the Hellespont), which form the only sea passage between the 
Black Sea and the Mediterranean. Turkey’s western frontiers with 
Bulgaria and Greece were determined by the Treaty of Lausanne 


(July 24, 1923; see History below). 


The islands of imroz (Imbros) and Bozca Ada (Tenedos) of 
the Dardanelles belong to Turkey; otherwise the Aegean and the 
Mediterranean coastline is the boundary to a point just south of 
the mouth of the Orontes (Asi) River where the frontier with Syma 


begins. 


This frontier ends in the east at the confluence of the 


Tigris River (Dicle Nehri) with the Habur Nehri (Khabur River) 
(see History; also Hatay). The frontier with Iraq begins at that 


point and runs east to a point about 45 mi. ( 
southern end of Lake Urmia (Rezaiyeh), Iran. 


72 km.) W of the 
Delimitation of 


this frontier was completed in 1928. The frontier with Tran was 
finally settled in 1937 and runs from the eastern end of the Turkish: 
Iraqi frontier in a northerly direction, turning east to the south 
of Mt. Ararat (Ağrı Dağı) to join the U.S.S.R. at the Aras 


(Araks) River. 


The frontier with the U.S.S.R., defined in 1921, runs northwid 
from a point roughly east of Mt. Ararat along the Araks and Arpt 
rivers, passing about 10 mi. (16 km.) W of Leninakan and there 


after swinging in a bow northwestward and wes 


Sea about 10 mi. (16 km.) S of Batumi. 


tward to the Black 


Turkey has been described as a bridge between Europe and Asia, 
Though the western end of the bridge has been broken down to- 
ward the Aegean and is interrupted by the straits, the customary 
division into European and Asiatic Turkey is an arbitrary onè i 


rived from the strategical and political importance ot th 
European Turkey is no more than the western continuation 0!" 


f the straits: 
f the 


northern coastland of Anatolia. The geological upheavals whi 
determined the formation of the land surface had not ended in 


20th century, as the disastrous earthquakes of modern ti 


tify. 


I. Geographical Regions 
Il. History 
A. The Ottoman Sultanate to 1617 
B. Ottoman Institutions 
C. The Ottoman Sultanate, 1617-1922 
D. The Republic 
III. The People and Population 
1. The People 
2, Languages 
3. Religion 
4. Occupations 
5. Population 
IV. Administration and Social Conditions 
1. Local Government 
2. Taxation 
. Living Conditions 
. Social Welfare 
. Justice, Police, and Gendarmerie 
. Education 
. Defense 
V. The Economy 


wone uw 


mes tee 


For geology and structure, physiography, climate, vegetation 
and animal life, see ASIA Minor: Physical Geography. 
contains the following sections and subsections : 


his arti 


A, Production 


oe Agriculture 
"e 2. Forestry 
3. Fishing 
4, Mining 
5. Power 


6, Manufacturing Industry 

" B. Trade and Finance 
1. Foreign Trade 
2. Banking and Currency 
3. National Finance 

C. Transport and Communications 

1. Railways 
2. Roads 
3. Ports and Shipping 
4, Civil Aviation 
5. Posts and Telecommunications 


I. GEOGRAPHICAL REGIONS 


Turkey in Europe, a rough triangle with its apex on the Bospo- 
tus, has a northern and southern fringe of mountains, the Istranca 
Dağları and Tekir Dag ranges, and a central undulating plain 
through which run the Ergene and its tributaries, draining the land- 
ward slopes of both highlands to the Maritsa (Meriç Nehri) in the 
west. East of the Maritsa and Tunca (Tundzha) rivers the cen- 
tral lowland is the only avenue from the west to Istanbul. About 
25mi, (40 km.; 1 mi. = 1.6 km.) W of Istanbul, a transverse ridge 
600 ft. (183 m.; 1 m. = 3.28 ft.) high crosses the peninsula from 
Terkos Lake to Biiyiikcekmece. This ridge is the foundation of 
the defensive system known as the Çatalca (Chatalja) lines. 

Geologically, the neck of land joining Europe and Asia mainly 
consists of a mass of Paleozoic rocks. The western, broader ex- 
tremity of this upland forms the Istranca Highlands, with a south- 
ward tilt and a steep northern face down which torrents flow toward 
the Black Sea, The drainage system of the gentler, southern slope, 
toward the Sea of Marmara, is more extensive. Many narrow val- 
leys in this region have been eroded along lines of weakness; and 
both the Bosporus and the Dardanelles Strait are drowned valleys 
formed in this manner. Both shores of the Bosporus are steep and 
deeply indented, and there are numerous settlements. The softer 
limestones and sandstones of the Dardanelles, however, create a 
gentler and more broadly eroded landscape. 

There are few trees, vegetation consisting chiefly of garigue; 
and settlements are sparse. This desolate and empty region is 
mostly used for rough grazing. A great number of sheep are 
taised in European Turkey, some of which are exported live. The 

ef grain crops are wheat (in the centre) and sunflower. Olives 
grow along the eastern and southern coasts of the Sea of Marmara. 
There is also some production of sugar beet. 

Asiatic Turkey (Anatolia) is roughly. rectangular in outline, 
almost three times as long from east to west (about 900 mi. [1,450 
km.]) as from north to south (about 300: mi, [480 km.]). Its 
main features are: a central plateau averaging about 3,000 ft. 
(900 m.) high, covering’ the greater part of the peninsula; a moun- 
tainous girdle encircling the plateau on the north, east, southeast, 
tnd southwest; and an almost entirely mountainous region which 

omes progressively higher, wilder, and more rugged up to the 

tiers of the U.S.S.R. and Iran, 

Ost of the central plateau is steppe covered with extensive 
bie fields and fallow lands, with scanty pasture except for strips 
a ertile land bordering the rivers, There are numerous depres- 

ons where marshes, shallow lakes, or mud flats have been formed, 
ate which are brackish. The largest of these basins is a 
m) P Tuz Gölü, in the centre of the plateau, about 60 mi. (97 
a) S of Ankara. West of Ankara much of the country is roll- 
ie Mind, between 3,500 and 4,500 ft. (1,070 and 1,370 m.) 
a fe A) level, with a few rounded summits around 6,000 ft. 
ae nt South and east of the capital is a region of rolling uplands 
neigh e remains of extinct volcanoes and, particularly in the 
them ourhood of Kayseri (Caesarea Mazaca), lava and ash from 
the penne the volcano of Erciyas Dağı (the Mt. Argaeus of 
ft, (39 ents and the landmark of central Anatolia) rises to 12,848 

216 m.). To the north and northeast toward Sivas the level 

Plateau rises, falling again in the direction of Amasya and 
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Corum. Near Sivas the Kızıl Irmak (Red River) flows at about 
4,500 ft. (1,370 m.). 

The Black Sea coast between the Bosporus and the Soviet fron- 
tier is about 750 mi. (1,200 km.) long and has, throughout most 
of its length, steep, broken country near the seaboard. The 
breadth of the coastland is less easy to define. There is no clear 
dividing line between it and the central plateau in the western part, 
though to the east the character changes and there is a sharp divi- 
sion between the high mountain ranges on the coast and the hinter- 
land. The fertile plain of Adapazarı is composed of alluvium de- 
posited by the Sakarya Nehri (river) between the Gulf of Izmit 
and the Black Sea. Between Ereğli and tnebolu the mountains 
rise to 3,000 ft. (914 m.) close to the sea, and inland to more than 
6,000 ft. (1,830 m.). The hills are well forested, and the valleys, 
with main branches parallel to the coast, are extensively cultivated. 
Coal is found between Eregli and Cide, though the main mining 
area is between Ereğli and Zonguldak. East of İnebolu the coastal 
range rises steeply from the sea and then falls abruptly about 30 
mi, (48 km.) inland. At Bafra where the Kızıl Irmak reaches the 
sea and also east of Samsun are areas of deltaic coastal plain. The 
inland belt is generally well wooded, and the rounded mountains 
form a series of plateaus with fertile depressions between them. 
From Ordu to the Soviet frontier the coastal range rises abruptly 
from the sea and reaches 10,000-13,000 ft. (3,000-4,000 m.) about 
20-30 mi. (30-50 km.) inland. Between the coastal range and the 
higher volcanic ranges to the south run the Kelkit and Çoruh 
valleys. 

Western Anatolia may be defined as the region west of long. 30° 
E, which comprises the Aegean coastland up to the central plateau, 
The coastline is deeply indented and has many natural harbours. 
The country to the south of the Sea of Marmara is relatively low 
with streams running north, for which the mountains to the south, 
east, and west of Balıkesir, are the collecting ground. ‘The eastern 
tributaries of the Simav Cay: (river) separate these hills from the 
higher country to the east in which the forest-clad Ulu Dag (the 
Mysian Olympus of the ancients) stands about 8,000 ft. (2,500 
m.) above the fertile plain around Bursa; ranges average more 
than 5,000 ft. (1,525 m.) to the Egrigéz Dağı (6,827 ft. [2,081 
m.]), about 50 mi. (80 km.) to the south. The fertile coastal re- 
gion of Bergama (the ancient Pergamum) lies between the Simav 
Valley and the three east-west valleys of the Gediz and the Küçük 
and Büyük Menderes (the Little and the Great Maeander). The 
region to the east of Izmir (Smyrna), which is watered by the 
two Menderes rivers, is bounded by two semielliptical chains of 
mountains, the western one of which rises to an average of 4,000- 
5,000 ft. (1,200-1,500 m.) with peaks reaching about 7,000 ft. 
(2,100 m.). Between this and the eastern range, 200 mi. (325 km.) 
inland at its farthest point, is a rich alluvial plain. To the 
south of the Büyük Menderes are rugged highlands which end 
abruptly at the Mediterranean coast west of the Dalaman Valley. 

The southern edge of the central plateau is followed by the 
railway from Afyonkarahisar, which traces a wide curve south- 
eastward through Konya to Karaman and then northeast to 
Kayseri. Between this line and the sea lie the Taurus Mountains 
(Toros Dağları). From the Dalaman Valley on the west to 
Silifke on the east a bundle of ranges, not always.continuous and 
sometimes ill-defined, enclose the Antalya Plain, The main Tau- 
rus, an irregular chain to the northeast, dominates the Seyhan- 
Ceyhan coastal plain in which lie Mersin and Adana. The moun- 
tain chain is broken by the Çakıt gorge which leads to the famous 
Cilician Gates (Kiilek Bogazi), the route from the central plateau 
to the sea. The main Taurus, rising to more than 12,000 ft, 
(3,600 m.) northeast of this gorge, ends south of Kayseri. East 
of the Seyhan-Ceyhan lowland is the narrow strip of coastal plains 
along the Gulf of Iskenderun, at the head of which a gap between 
two parallel ranges forms the ancient Amanus gates, the Kaleköy 
pass between the Misis Dağları on the west and the Amanus Moun- 
tains on the east. Beyond the Seyhan-Ceyhan coastal plain 
the Taurus is divided into two main branches, a northern and a 
southern: the northern has a general trend to the northeast and 
extends into the central parts of eastern Anatolia, forming the 
backbone of this region, The southern begins abruptly at the sea 
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and, forming a large bow, continues eastward under the general 
name of southeastern Taurus or Anti-Taurus. There are peaks on 
both of these ranges rising to about 12,000 ft. (3,600 m.). 

Southeastern Turkey may be defined as the belt bounded on the 
south by the frontiers with Syria and Iraq, on the east by the 
frontier with Iran, and on the north by the mountain ranges of 
the southeastern Taurus from which rise the Tigris River (Dicle 
Nehri) and its tributaries. The Euphrates (Firat Nehri), basin, 
to the west of this belt, is an undulating plateau at the foot of the 
mountains through which the river runs between precipitous 
banks, Most of the villages are on tributaries well back from the 
river. The Euphrates, which rises much farther north, flows in a 
westerly and then southerly direction to meet the Syrian frontier 
at Jarabulus (Jerablus), Between it and the Tigris Valley is a 
barren limestone plateau dominated by the volcanic cone of the 
Karaca Dag. The Tigris takes its sources from the Hazar Gölü 
(lake), flows southeast to Diyarbakir and then east, fed by numer- 
ous tributaries; passing between deep gorges it turns south and then 
east to Cizre, where it meets with the Syrian frontier. The region 
east of the Tigris rises toa mass of mountains (with summits reach- 
ing more than 13,000 ft. [4,000 m.]) which are continued to the 
southeast by the Zagros Mountains of Iran. On the west this coun- 
try is wild, and rivers and their tributaries cut erratically between 
the crests; in the centre the ranges end in precipitous cliffs facing 
southwestward; farther east the country is higher and becomes 
even wilder to the Iranian frontier. The Great Zab (Biiyiikzap 
Suyu), the tributaries of which drain the extreme southeastern 
corner of Turkey, flows along deep gorges and, cutting through 
the extensively glaciated Cilo Dağı, passes southward across the 
frontier of Iraq. 

Eastern Turkey north of this region as far as the Kelkit and 
Çoruh valleys is called Eastern Anatolia. It is largely volcanic, 
with cones rising to more than 11,000 ft. surrounded by lava 
fields. Some ranges of nonvolcanic origin diversify an otherwise 
monotonous landscape. It is the “roof” of the country, with an 
average elevation of about 6,000 ft.; and both landscape and 
cultural life are influenced by the great altitude. The Murat 
Nehri, which rises north of Lake Van (Van Gölü; see VAN, LAKE) 
almost in the shadow of Mt. Ararat, crosses the area from east to 
west to join the Euphrates 250 mi. away. Lake Van, which lies at 
5,643 ft. (1,720 m.) above sea level, is completely landlocked and 
has a high soda content. The glacier-capped Ararat (q.v.) (16,945 
ft. [5,165 m.]), the highest point in Turkey, is the loftiest of a 
volcanic group on the Turkish-Iranian frontier. 

(N. Tu.; S. Er; E Tv.) 


II. HISTORY 


The archaeology and history of Anatolia before its conquest 
by the Ottoman Turks can be studied in the article Asta MINOR. 
For the early history and migrations of the Turkish peoples see 
the articles TurKic PEOPLES; SELJUKS. 


A, THE OTTOMAN SULTANATE TO 1617 


It was not long before the year a.p. 1300 that the Turks, who 
had been dominant in central and eastern Asia Minor since the 
later years of the 11th century A.D., swept westward to the shores 
of the Mediterranean, taking over almost all the Asiatic territories 
still left to the Byzantine Empire. In the course of their advance 
they founded a number of Turkish amirates; e.g., Germiyan 
(Germeyan) and Karaman in the interior, Mentese, Aydin, 
Saruhan (Manisa), and Karası along the western coast of Asia 
Minor. One of the smallest of these new principalities was the 
amirate of Söğüt situated not far from Bursa and ruled by the 
house of Osman. 

The word Ottoman (cf. the Arabic name Othman, which became, 
in Turkish, Osman) has no ethnic significance. It is a dynastic 
term deriving from the name of the prince Osman I (q.v.; d. 
1326), who is regarded as the founder of the Ottoman state. The 
Turks who followed Osman I belonged, in the racial sense, to the 
branch of the Turkish peoples known as the Oghuz, large numbers 
of whom had migrated earlier from the steppe lands of central 


Asia into the Muslim world. Turkish tribes, nomadic or semi- 
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nomadic in their mode of life, existed within the boundaries of 
what grew to be the Ottoman Empire, above all in Asia Minor. 
Their young men had a notable role to fill as “irregular” horsemen 
in the armies of the sultan. More important still, the Turkish 
tribes in Asia Minor, the Turkmens, would serve as a useful cul- 
tural outpost. They would provide that indispensable strain of 
traditional Turkish culture which enabled the expanding Ottoman 
state to strengthen its Turkish character in the time when, as the 
rapid tide of conquest moved forward, a relatively small number 
of Ottoman Turks found themselves to be, in the Balkans, the 
masters of a vastly more numerous Christian and non-Turkish 
population. 

The Ghazis.—The dynamic force which gave to the Ottoman 
state its power of expansion is not to be sought, however, among 
the Turkmens of Asia Minor. It derived from the ideal of the 
ghaza or razzia, an expedition undertaken in quest of plunder, but 
also in fulfilment of the obligation to make jihad (war against the 
infidel on behalf of the Muslim faith). Turkish border warriors, 
known as ghazis, had in earlier times held successive frontiers in 
Asia Minor against the Christian marcher lords of Byzantium, 
The ultimate ghazi frontier, running from Dalmatia and Bosnia 
through Hungary and down the Danube to the Black Sea, was to 
exhibit in due course the same essential characteristics as the old 
frontiers in Asia Minor had shown long before, i.e., the insistence 
on the ghaza or razzia, which gave form and content to an entire 
mode of life, fostering the growth of cultural and social habits 
which were hybrid in origin, common to the border warriors, Mus- 
lim and Christian alike, and also, in large measure, quite distinct 
from the modes of conduct and thought found in great urban cen- 
tres at the heart of the respective Muslim’ and Christian worlds. 

The resources to create an enduring imperial structure able to 
hold and control the conquests of the future were to come from 
another source, i.e., from High Islam, the old Muslim civilization 
as it had evolved in the heartlands of the Middle East. The young 
Ottoman state was fortunate in that it stood on the main routes 
which led across Asia Minor toward the great centres of Islamic 
culture; Damascus, Cairo, Tabriz, and Baghdad. It was thus pos- 
sible for the Ottomans to draw on the resources of the older Mus- 
lim lands in order to meet the urgent need which confronted them, 
as a result of their conquests, for personnel trained in the prin- 
ciples and practice of Islamic law, administration, and finance. 
The ideals of the ghaza might drive the Ottomans fi orward to new 
victories, but it was the forces of High Islam which laid down in 


the subjugated lands the foundations of a firm and stable rule based 
on the old traditions of the Muslim world. 


SS 
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ihe year 1300 had taken to the 
in an effort to find for their 
i elements a fresh field of en- 
deavour. The state of Mentese, 
however, found the possibilities 
of the gentine, gira n the 
ean much diminished, when c. 
1308 the Knights of St. John cap- 
tured the island of Rhodes from 
the Byzantines. Aydın, situated 
farther to the north on the west- 
em coast of Asia Minor, suffered 
alike reverse, when in 1344 a cru- 
sader fleet seized the port area of 
ma (Izmir). The inland 
i alities were, in general, 
Jocked within more or less static 
boundaries, although the state of 
Karaman (q.v.) was fortunate to 
the extent that it could make 
gazi raids against the Christian 
kingdom of Lesser Armenia in 
Cilicia and the adjacent regions. 
Karaman indeed was to remain 
long the centre around which re- 
sistance to the gradual Ottoman 
advance in Asia Minor itself 
would coalesce time and again 
during the course of the 14th and 
{Sth centuries. 
The Ottoman state alone had 
before it a field of expansion 
“which might allow the Muslim 
Shas to pursue in full measure 
their characteristic mode of life 
ind also certain advantages that 
énabled it to exploit the possibili- 
Nes of the situation. It faced the 
territories still held by the Byzan- 
re etn Asiatic shore and 
Rae Conan in er! and, op- 
antinople; moreover 


(TOP, RIGHT) MARC RIBOUD-—MAGNUM; (LEFT) ARA GÜLER 


beyond the narrow straits was the 
A Christian world of the Bal- 
A The Byzantine territories 

the Asiatic littoral were de- 


(TOP) MT. ARARAT CAPPED WITH CLOUDS, SEEN FROM DOGUBAYAZIT NEAR 
THE SOVIET ARMENIAN BORDER IN EASTERN TURKEY; (LEFT) RICE FIELDS 
NEAR KONYA IN THE FOOTHILLS OF THE TAURUS MOUNTAINS; (RIGHT) 
FARMER'S CART PASSES A MUSLIM CEMETERY AT ÜRGÜP IN CAPPADOCIA, IN 
THE BACKGROUND MAY BE SEEN CHARACTERISTIC DWELLINGS CARVED INTO 
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ae force; the conflict be- 
Slow and nstian and Muslim was 
impress Le These circumstances did much no doubt to 
Control within th, pemanis the vital need for a strong centralized 
Power was all t eir state, whereas in the other amirates political 
ditions, as ate often conceived, in accordance with old Turkish 
Ws PARI erent in a family rather than in one man, with the 

le consequence of frequent dissension and conflict 


1326, the year in which Osman, the founder of the Ottoman state, 
died, Nicaea (Iznik) yielded in 1331 and Nicomedia (Izmit) in 
1337 during the reign of his successor Orkhan (q.v. ; 1326-62). 
The little amirate of Karasi, weakened through dynastic discord 
and through the presence within its borders of ghazi elements more 
tween memb, and, more identified with the Ottoman cause, was absorbed into 
plai ae ers of the ruling house. These factors help to ex- the territories of Orkhan during the years: c. 1335-c, 1345, a suc- 
began to fi nes that ghazis from the other Turkish principalities cess that gave to the Ottomans control over most of the extreme 
it his ieee pader the command of the Ottoman beg, finding northwest corner of Asia Minor. Lal ý i 
Slence ag € the “employment,” essential to their continued ex- In 1354 the Ottomans seized Gallipoli, which became their first 
fate for the end the material reward of plunder won in war- permanent base in Europe. The years of the mid-14th century 
Ofer to th, uslim faith, which their own princes could no longer were a time of confusion in the Balkans.. Greece was but a 
em in sufficient measure. The other amirates were congeries of Venetian enclaves, of Byzantine succession states, 


tin ey 
ESTN suffer from a process of anemia, their ghazi lifeblood and of small principalities representing the debris of the former 
Otome aned off to the benefit of the Ottomans. The young Latin Empire of Constantinople (1204-61). Serbia, raised to a 

brief greatness by Stephen Dushan (d. 1355), underwent after his 


mil a the other hand, became endowed in time with e Si j ; 
Otto out of all proportion to its geographical size. death a rapid political fragmentation. The Bulgarian state was 

Md inspect, an advance in northwest Asia Minor was at first slow divided, after 1365, into three separate principalities. Political 
"te Ware, sulk, Lacking the technical resources needed for dissension, complicated by the existence of much social, religious, 
a are, the Ottomans could not reduce large towns by storm and economic unrest, enfeebled the few territories still left under 
the direct rule of the Byzantine emperor. The seizure of Gallipoli 


erefor 
q Over F pel to use a process of blockade which often ex- e e i 
a long term of years. Bursa did not capitulate until does not mark the first occasion when Muslim warriors crossed 
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over the narrow straits. Ghazis from Asia Minor (e.g., from 
Aydin) had often served, in the first half of the 14th century, as 
allies of one or other among the warring states and factions in 
the Balkan world. The Ottomans themselves intervened in the 
long conflict, begun in 1341, between the Byzantine emperor John 
V Palaeologus and his rival John VI Cantacuzenus. When the 
ghazis of Orkhan established a permanent base at Gallipoli, it 
was in a land long since well known to them in its geographical and 
racial, no less than in its political, economic, and social characteris- 
tics; a land, too, so torn and divided as to have little prospect of 
resisting with success the dynamic forces of the young Ottoman 
state. 

The occupation of Gallipoli in 1354 marked the beginning of 
an era of rapid Ottoman conquest in the Balkans. Adrianople 
(Edirne) fell in 1362. At Cirnomen on the Maritsa River in 1371 
the Ottomans broke the power of the south Serbian states. The 
ghazi frontier, which had been halted for a time in Thrace, was 
pushed northward into Bulgaria and westward into Macedonia. 
Ottoman forces penetrated into the central region of the Balkans 
along the main lines of communication. Sofia and Niş had been 
conquered by 1386. The north Serbian states suffered a crushing 
defeat at the first Battle of Kosovo in 1389. On this battlefield 
Murad I (q.v.; reigned 1362?-89) lost his life, but under his son 
Bayazid I (q.v.; 1389-1403), the Ottoman advance continued 
unabated. Bulgaria was finally subjugated by about 1393. The 
ghazi frontier thrust southward into Greece. Serbia, granted gen- 
erous terms, became a faithful vassal state of the Ottoman sultan. 
Constantinople itself was now under a state of blockade. A Chris- 
tian counteroffensive, led by the Hungarians, with the assistance of 
crusaders from the West, came to grief at the famous Battle of 
Nicopolis in 1396, These brilliant victories, won in so short a time, 
gave to the Ottomans, throughout the Muslim world, an unexam- 
pled prestige as the foremost warriors of the jihad on behalf of the 
true faith. 

Annexation of the Amirates.—Success confronted the Ot- 
tomans, however, with problems of the gravest kind. Their tri- 
umphs in war had created what can be described as a provisional 
framework of empire. Their numbers were still small in relation 
to the large Christian populations now subject to them in the Bal- 
kans. Their hold on the Balkan lands was limited as yet, in gen- 
eral, to the main river valleys and communication routes. Much 
of the conquered territories remained in the hands of Christian 
lords who had become vassals of the sultan, Large areas, moun- 
tainous or remote, like Albania and the Morea, had not yet been 
brought under Ottoman control. To ensure that their tule should 
continue and at the same time retain its essential Muslim and 
Turkish character, the Ottomans had to find, as an urgent need, 
new resources of personnel, Muslim jurists, administrators, finance 
officials, and the like, who would be able to establish a stable sys- 
tem of rule and thus transform the conquered lands from the prom- 
ise into the effective realization of an empire. The Ottoman ter- 
ritories in Asia Minor were too restricted in size to meet this kind 
of demand, Such a need could be overcome only by the expansion 
of direct Ottoman rule in Muslim Asia Minor itself. Hitherto the 
Ottomans had observed a wise restraint in their relations with the 
other Turkish amirates, all of which feared the overshadowing 
power of the sultan. Murad I had used indirect means to extend 
his dominions in Asia Minor; e.g., a marriage alliance with Ger- 
meyan and the purchase of lands from the amirate of Hamid. 
Bayazid I, under the pressures arising from the rapid tide of con- 
quest in the Balkans, abandoned this slow and careful attitude, 
choosing instead the road of overt force and driving out the local 
dynasties from the amirates of western and central Asia Minor. It 
was a change of policy destined to have dire consequences for the 
Ottoman state. 

The Muslim ghazi was devoted to the cause of war against the 
infidel. To use his arms against men who were themselves Mus- 
lims and ghazis was a direct negation of his beliefs and ideals. 
Bayazid I, in taking over by force the amirates in Asia Minor, 

aroused a deep resentment among the Ottomans no less than 
among the subjects of the evicted dynasties. It is significant that 
this policy of annexation was carried out, in no small degree, by 
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means of such troops as the janizaries (recruited from non-Musli 
and non-Turkish sources) and also by contingents sent by tha 
Christian vassal principalities in the Balkans. 

Invasion of Timur.—The swift and far-reaching extension of 
Ottoman control in Asia Minor brought Bayazid I into config 
with Timur (g.v., Tamerlane). Some of the princes whom Baya. 
zid had driven out found refuge with Timur, while other princes 
fleeing before the westward advance of the conqueror from Samar. 
kand, sought asylum at the court of the Ottoman sultan. The js. 
sue between Bayazid I and Timur was decided at the Battle of 
Ankara in 1402. The ghazi forces that Bayazid had levied in the 
annexed amirates then abandoned him and went over to Timur 
under whose banner their own princes were fighting. It was indeed 
Stephen Lazarevié and his Serbian warriors who showed the great- 
est courage and stubbornness in defense of their overlord, the 
sultan. The battle ended in a disastrous reverse for the Ottomans, 
Bayazid I himself was captured and, while still a prisoner of Timur, 
died in 1403, perhaps by his own hand. Timur restored to their 
own territories the princes evicted by Bayazid I. He did not, how- 
ever, destroy the Ottoman state. His expulsion of the Knights of 
St. John from Izmir in 1402, after the Battle of Ankara, seems to 
indicate that, admiring the Ottomans as the foremost of all the 
Muslim ghazis, he wanted to recall them to their prime mission of 
jihad against the Christian states of Europe. 

The Battle of Ankara led to a breakdown of the Ottoman state, 
which became divided into a number of fragments, each undér the 
control of one or other among the surviving sons of Bayazid I. Of 
these sons Isa ruled at Bursa, Suleiman at Edirne, and Mohammed 
at Amasya. Mohammed was able to seize Bursa (c. 1403), but 
then lost it for a time to the forces of Suleiman. He then sent to 
the Balkans yet another son of Bayazid I, Musa, who, after over- 
coming Suleiman in 1409-11, threw off allegiance to Mohammed 
and sought to establish his own rule in the Balkan lands. Moham- 
med crossed over to Europe in 1413 and at Camurlu, not far from 
Sofia, defeated Musa. This battle marked the end of the inter- 
regnum and the formal reunification of the Ottoman state. The 
events of the preceding ten years had made it clear that Ottoman 
rule in the Balkans could not subsist in political separation from 
the Muslim lands in Asia Minor. The great ghazi lords in Europe 
abandoned Suleiman, because, in the desire to consolidate his hold 
on the Balkan lands, he sought to maintain a peaceful coexistence 
with the Christian states even at the price of territorial conces 
sions, e.g., to Constantinople and to Venice, and thus bade fair to 
renounce those ideals of the jihad which constituted the vital 
function of the ghazis. These same lords abandoned in turn Must, 
who, in his rise to power, exploited and became identified with the 
deep social and economic unrest then so widespread among the 
Christian populations, and who, distrusting the ghazi lords as the 
partisans and in the end the betrayers of the dead Suleiman, mM- 
posed on them a veritable reign of terror. Their ultimate adher 
ence to the cause of Mohammed signified their realization that the 
ghaza, which was their raison d’étre, might wither and die, i 
their domination in the Balkan territories crumble in the face 0 
discontent and resentment among the Christian mass of the popi 
lation, unless there were a swift return to union with the Muslim 
and Turkish heartlands of the Ottoman state in Asia Minor. if 
hammed, on the other hand, had stood forth, throughout the SH 
years of the interregnum, as the representative of the old Ottomar 
traditions. He had striven with single-minded endeavour to A 
unite all the Ottoman lands. His triumph in 1413 meant that i 
Ottomans would resume in full measure their allegiance g 4 
ghazi ideal which was the root and foundation of their grea Av 

Ottoman Recovery.—The reigns of Mohammed I (CAZ A 
21) and of Murad II (g.v.; 1421-51) witnessed a slow ant i 
sured reaffirmation of Ottoman rule in Asia Minor and in B 
The fact that the disaster at Ankara had not brought about the i 
solution of the Ottoman state left to the other Turkish prindi y 
ties in western Asia Minor little prospect of a long survival. aa 
toman expansion was resumed at their expense, but with ight 
restraint and an abiding consciousness of the dangers which Hy e 
arise from a return to the brutal solution of Bayazid ~ ds t0 
Ottomans, as in the time of Murad I, used indirect metho 


shieve their aim: marriage alliances, legal bequests, diplomatic 
tiation, lenient terms of peace whenever warfare was unavoid- 
„and, in order to honour and so appease local sentiment, the 
ing of princes of the Ottoman house to rule over the Muslim 

fonds newly absorbed into the dominions of the sultan. By 1451 

4 the amirates in question had been taken over, save for Kasta- 

monu and Karaman, and of these Kastamonu was to be annexed 

jn 1461 and enn suffer a similar, though more gradual 
in the years 82, 

a HA and economic tensions, of which Musa had made use, 

found overt expression in the form of religious movements that 
t to minimize the differences between the Christian and the 

Muslim faiths and to unite the adherents of both confessions in 

“qe common creed and cause, a grave danger for a state based on 

the twin foundations of the ghaza and of High Islam. A further 

complication was the appearance of a rival claimant to the Otto- 
pan throne, Mustafa, reputed to be a son of Bayazid I who had 
heen lost at the Battle of Ankara. Mohammed I had to face and 
crush a great religious revolt in 1416; Murad II had to fight a ma- 
jor campaign before he could overcome, in 1422, the assault that 
Mustafa, then master over much of the Balkan territories, led 
against him. In this period a solution was devised which went far 
foward resolving the dangers inherent in the continuance of social, 
economic, and religious unrest among a subject population, Chris- 
tin in faith and far more numerous than their Ottoman con- 
qurors. This was the devshirme or tribute of Christian children, 
first levied perhaps in the time of Bayazid I, but later elaborated 

(in the reign of Murad II, as it would seem) into a permanent 

institution which served the twofold purpose of providing the 

sultan with a loyal corps of officials (educated in the palace 
sthools) and of soldiers (most of the recruits became janizaries), 

md also of ensuring to the central regime a more effective 

tontrol over the provinces of the empire through the incorporation 

4 m new elements into the higher levels of the local adminis- 

on. 

Mohammed I had resumed the gaza against the infidel. Murad 

T thrust forward the Ottoman frontiers in the Morea, in Epirus, 

Albania, and in Serbia. From about 1430 he controlled most of 

the territories, both in Asia Minor and in Europe, which had once 

id under the command of Bayazid I. The swiftness of the new 

hae advance called forth a sustained Christian offensive, in 

as a Hungarians had the chief role, Under their famous 

m za ai (q.v.) the Hungarians, aided by Polish, 

inn a E n achian contingents, penetrated far into Bulgaria 

e i “i er of 1443-44. Murad II, with Karaman causing 

ied sia Minor, offered peace terms which were eventually 

Mien y Serbia, but rejected by Hungary. The “crusade of 
Rca late to prevent the sultan from defeating Karaman, 

sets int e assistance of Genoese vessels, from crossing the 
ak to meet the Christian advance. At Varna in Novem- 

aie ‘a crusade’ suffered a crushing reverse. Hunyadi 

end Bae er great campaign in 1448, only to be routed at the 

imgarian a of Kosovo, a blow which marked the end of the 

igarian a ensive. The Ottomans, in 1456, laid siege to the 

‘iar a of Belgrade, but, in their turn, encountered 

| 1 Hingar es hour had not arrived for an Ottoman conquest 
eas. in fact not to come till 1521. 

M5181) Fatih stablished.—The reign of Mohammed II (9.0.5 
eae il 7 the Conqueror,” saw the final transformation of 
Rie state from the promise of an empire into the full 

tured cane ‘on imperial structure. Mohammed, in 1453, cap- 

tonstruct new , ople; _He repaired the ancient walls, began to 
and to repo Ae lic buildings in the long since impoverished town, 

i ata ta with Muslims, Christians, and Jews drawn 

bul, a rata S his realm. Constantinople was to become Istan- 

Complex. he urkish imperial metropolis reflecting in itself the 

t neither ea of the Ottoman dominions and binding together, 

ewid sa nor Edirne could do, the provinces in Asia Minor 

Moham e Balkan lands, 

7 a H was not a conqueror in the fullest sense of the 

- Wenctaves erited from Murad IT a state that was still a network 

» Vassal principalities, dependencies, ill-defined zones, 
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and also territories under direct Ottoman control. The main ob- 
jective behind his ceaseless campaigns was one and the same 
throughout his reign: consolidation. Athens and the Greek des- 
potate of the Morea fell to the Ottomans in 1458-60, Serbia 
(long since reduced to a mere remnant) in 1459, Bosnia in 1463- 
64 (a large number of the Bosnian nobles embraced Islam and be- 
came the ghazis par excellence of the northern frontier), Negro- 
ponte was wrested from Venice in the long war of 1463-79, and the 
conquest of Croia and Scutari in 1478-79 strengthened the Otto- 
man hold on the Adriatic littoral. In Asia Minor the sultan an- 
nexed the amirate of Kastamonu in 1461. The southern shore 
of the Black Sea came under Ottoman control in the same year 
with the seizure of Amastris and Sinope (Sinop), old centres of 
the Genoese, together with the Greek “Empire” of Trebizond 
(Trabzon). The northern shore of the sea was secured in 1475, 
when the Ottomans took the town of Kaffa (Feodosiya) in the 
Crimea, a success that made the khan of the Krim Tatars—at least 
in name—a vassal of the sultan. An attempt of the Ak-Koyunlu 
Turkmens, then dominant in northwest Persia, to advance into 
central Asia Minor, was repulsed not far from Erzincan in 1473, 
It must also be recalled that, in the course of his reign, Mohammed 
II did much to define, strengthen, and coordinate the fundamen- 
tal institutions and customs of the Ottoman state. The long effort 
of reconstruction and consolidation begun after the Battle of 
Ankara in 1402 had at last been crowned with a full and durable 
success, 

On the death of Mohammed II in 1481 a conflict broke out be- 
tween his sons, Bayazid and Jem, for the succession to the throne. 
Jem, defeated in a brief war (1481-82), fled for refuge to the 
Knights of St. John at Rhodes, was transferred to France, and then 
removed later to Italy, where he died in February 1495. Until 
the death of Jem the Ottomans, fearing that the Christians might 
use him as an instrument to fashion a coalition against the empire, 
declined to take the risk of committing their forces to a major 
enterprise, either in the east or in the west. The reign of Bayazid 
II (1481-1512) did, however, see a number of local Ottoman ad- 
vances in Europe during the years before 1503: the reduction of 
Hercegovina to full Ottoman control in 1483; the establishment of 
a firm Ottoman hold on the estuaries of the Danube and the 
Dniester in 1484 (a success which gave to the Ottomans a surer 
command over the land route to the Crimea); and the conquest 
from Venice, in the war of 1499-1503, of valuable harbours in 
Greece (Lepanto, Modon, Coron, Navarino) and Albania (Du- 
razzo), gains that underlined the growth of Ottoman power at sea. 

The main interest of the reign lies, however, in the gradual 
emergence of a critical situation in the east. The Mamelukes 
(qg.v.) of Syria and Egypt had long claimed a protectorate over 
the ill-defined frontier lands between northern Syria and Asia 
Minor, where powerful Turkmen tribes, the Warsaq and the 
Torghud, had their home. To the west, in Cilicia, local chieftains 
(the Ramadan-oghlu) ruled as vassals of the Mameluke sultan, 
while farther to the east was the little state of Albistan under the 
house of Dhu’l-Qadr. The two principalities were cf particular 
interest to the Mamelukes and the Ottomans on account of their 
great strategic significance: the former because it controlled the 
famous breach in the mountain barrier known as the Cilician 
Gates, the latter because here the Euphrates cuts southward 
through the Taurus Range into the plains of northern Syria. There 
had been tension between Istanbul and Cairo over the situation 
along the frontier in the time of the Ottoman sultan Mohammed 
TI, After his death in 1481 this tension led to the Ottoman- 
Mameluke war of 1485-91, fought to determine which of the two 
empires should wield effective political influence over Cilicia and 
The peace of 1491 restored the state of affairs which 


Albistan. i 
had existed before the outbreak of the war. It meant in fact that 
the Mameluke position on the frontier was no stronger than it had 


i despite a maximum deployment of their military re- 
Lars A E ANG on the other hand, realizing that Jem was 
still a potential danger in the hands of the Christians, had acted 
throughout the conflict with a marked restraint, preferring to fight 
a war of limited objectives and using, in general, no more than the 
local forces available to them in Asia Minor, 
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The Safawiyya.—To the unresolved tensions along the Otto- 
man-Mameluke frontier there was now to be added a new and 
ominous complication, Ismail, the head of a religious order known 
as the Safawiyya, made himself the master of Persia in the years 
1499-1503, The Safawiyya had long conducted in Asia Minor a 
widespread propaganda of an extreme Shii character, and with 
such success that the armies of the new regime in Persia consisted 
in large degree of warriors drawn from the Turkish nomadic and 
seminomadic tribes in Asia Minor. To the Ottomans, who were 
Sunni, i.e., orthodox Muslims, this Shiʻi propaganda was odious on 
religious grounds, but it also meant to them a grave political dan- 
ger, since, if allowed to grow unchecked, it might in the end under- 
mine Ottoman control over much of Asia Minor. The Ottoman 
administration found it difficult, even in time of peace, to restrain 
the migrant tribesmen, ever prone to encroach on the settled agri- 
cultural lands, and to fit them into an ordered system of govern- 
ment. How, then, would it be possible to keep them within 
bounds, if a foreign master, exacting from them a fanatical obedi- 
ence of a religious nature, transformed them into the instruments 
of his own ambition? Such was not, however, the full extent of 
the danger. The Shi‘i faith flourished in those regions along the 
Taurus frontier which were in dispute between the Ottomans and 
the Mamelukes. Ottoman intervention against the adherents of 
the Safawiyya would wreck the delicate balance of forces in the 
border lands and might provoke the Mameluke sultan to make with 
the shah of Persia an alliance hostile to the Ottomans. 

How real a menace the Safawiyya was to the Ottomans became 
clear in 1511, when a great Shi‘i rebellion broke out in Tekke, 
a region of southern Asia Minor long noted for its allegiance to 
heterodox religious ideas. The situation was the more complicated 
in that the Ottoman state was on the verge of a civil war. It was 
the Ottoman practice that princes of the blood should be sent out 
to rule over provinces of the empire in Asia Minor, there to learn 
the art of government. It was also the Ottoman practice that a 
new sultan, on his accession to the throne, should kill all his 
brothers and their male children in order to ensure his own undis- 
puted possession of the supreme power. The sons of an aging 
sultan, subject to a dire psychological pressure urging them to 
prepare for the moment of their father’s death, strove to muster 
all possible support in their respective provinces and to win favour 
among the janizaries and the great dignitaries of the Porte. The 
issue was to lie in this instance between two sons of Bayazid 
II, Ahmed and Selim, In 1511 Selim sailed from his province of 
Trebizond (Trabzon) to the Crimea, where he won the assistance 
of the Tatar khan, and then crossed the Danube, demanding of his 
father a province in Europe, an appointment that would be much 
more favourable to his cause than the retention of Trabzon, which 
was far from Istanbul. Sultan Bayazid, worried over the revolt in 
Asia Minor, complied with this demand after some hesitation, and 
gave to Selim the important frontier province of Semendria 
(Smederevo) on the Danube. The grand vizier Ali Pasha, a known 
partisan of Ahmed, was then sent, however, with a large con- 
tingent of janizaries to aid Ahmed in crushing the Shi‘i rebellion. 
Ali Pasha broke the insurrection not far from Kayseri in June 
1511, but in the course of this campaign both he himself and the 
rebel commander, Shah Kuli, lost their lives. Meanwhile, Selim, 
fearing that, if the revolt were overcome, Ahmed would use the 
numerous forces concentrated in Asia Minor to raise himself 
to the throne, had decided to move against his father the sultan. 
He suffered defeat, however, near Çorlu, his Tatar horsemen being 
no match for the janizaries of Bayazid, and fled for refuge to 
Kaffa in the Crimea (August 1511), Ahmed, with the Shi‘ rebel- 
lion at an end, marched toward Istanbul. The janizaries then 
made it clear that their preference was for Selim and not for 
Ahmed. The latter, seeing his partisans at the Porte overawed in 
the face of a sharp disturbance among the janizaries (September 
1511), rose in overt rebellion against his father and seized much 
of Asia Minor by force. At this juncture the evident need for a 
full-scale campaign against Ahmed and the growing suspicion that 
he might seek an alliance with Shi‘i Persia led to the recall of Selim 
from the Crimea and to the abdication of the old sultan Bayazid 

II in April 1512. Selim I (1512-20) defeated and killed his 
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brother Ahmed in 1513. He then marched against Persia and į 
1514, at Caldiran on the road to Tabriz, routed the forces of Shah 
Ismail—a success which ended all real prospect of further pen 
tration by the Safawiyya into the central and western areas of Ady 
Minor. 

Defeat of the Mamelukes.—The years 1515-16 saw the reduc, 
tion to Ottoman control of the lands along the Taurus frontier in 
the eviction of Persian forces from Kurdistan. The Mamelukes 
of Syria and Egypt, confronted with these drastic changes in the 
situation on their northern border, mustered their full strength 
and marched to Aleppo in the summer of 1516, believing that an 
armed demonstration in force and the threat of a Mameluke. 
Persian entente would suffice to 
restore the former state of affairs 
in their own favour and at the 
same time block once and for all 
the expansionist tendencies of the 
Ottoman Empire in Asia Minor, 
Selim I, who had prepared for a 
new campaign against Persia in 
1516, made at this critical mo- 
ment a decision of great boldness, 
He turned south from Albistan to 
attack the Mamelukes, leaving his 
rear uncovered to a possible Per- 
sian advance into Asia Minor, At 
Marj Dabiq near Aleppo in Au- 
gust 1516 the Ottomans routed 
the Mamelukes. All Syria then 
yielded to Selim I. The Mame- 
lukes again suffered defeat at 
Gaza in December 1516 and at 
Ridaniya in January 1517. Cairo 
fell to the victorious sultan at the 
end of this same month, The 
last Mameluke sultan, Tuman 
Bey, had been caught and exe- 
cuted by mid-April 1517. Syria 
and Egypt became provinces of 
the Ottoman Empire. The Ottoman sultan thus became the pro- 
tector of the two sacred cities of Mecca and Medina, a status which 
brought him vast prestige in the Muslim world. These splendid 
achievements freed the Ottomans from all fear of a combin 
Mameluke-Persian offensive. Selim I, in five years of relentless 
warfare, had solved brilliantly the grave problems which faced him 
on his accession to the throne. 

Suleiman the Magnificent—During the reign of Selim Ithe 
Ottomans had been preoccupied with affairs in the east. Under 
his only son Suleiman I, the Magnificent (q-v.; 1520-66), their 
attention was to be concentrated mainly on Europe. The new 
sultan conquered in 1521 the great Hungarian fortress of Belgrade, 
which Mohammed II, in 1456, had besieged in vain. At Mohács 
1526 Suleiman broke the power of the Hungarians, whose king, 
Louis II, died in the ensuing rout. The crown of Hungary m 
passed by inheritance to Ferdinand, the archduke of Austria ae 
brother of the emperor Charles V. Ferdinand had to face, how 
ever, a rival claimant, Janos (John, q.v.) Zápolya, the voivode 0 
Transylvania, who was supported by a “native” party among Í 
Hungarians. Zápolya, unable to withstand alone the troops 0 
Ferdinand, appealed to the Porte for aid. Suleiman, regar A 
the land as his own by right of conquest, accepted Zápolya p 
vassal king of Hungary. The scene was thus set for a long d 
stubborn conflict between the house of Osman and the i 
Habsburg. Sultan Suleiman, in 1529, when he besieged Vit! va 
without success, and again in 1532, carried out great ofan i 
designed not so much to achieve the conquest of Austria, fot! 
doubtful that the Ottomans could have held Vienna, even I i ould 
fallen to them, as to convince the archduke Ferdinand that it se a 
be wise to renounce all hope of gaining the Hungarian king i 
These famous campaigns revealed, however, that in view ON 
great distances involved and the acute difficulties of ce ing 
mate, and terrain, of transport and supplies, a blitzkrieg 1¢ 
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rect and immediate elimination of Austria from the contest 
“yas beyond the resources, practical and potential, of the Ottoman 
machine. Nonetheless, the sultan had maintained Zapolya as 
Bisa] at Buda. A chain of subordinate principalities depen- 
A on the Porte—the Tatar khanate of the Crimea, Moldavia, 
Walachia, and also Hungary—now covered the long northern fron- 
tier of the empire from the Black Sea to the Adriatic, save in the 
ie northwest, where, under direct Ottoman rule, the Bosnian 
nobility, largely converted to Islam, constituted a solid barrier 
inst the Christians. — z $ 

The death of Zápolya in 1 540, leaving a widow and a son only 
a few days old, had as its immediate consequence a renewed at- 
tempt by Ferdinand of Austria to seize Hungary. Suleiman was 
then compelled to find a different solution for the Hungarian prob- 
lem. The great campaigns of 1541 and 1543 led to the occupation 
of the lands along the middle Danube, i.e., to the creation of an 
Ottoman province with Buda as its centre and with the fortress 
ofGran (Esztergom) as its northernmost bulwark against Austria. 
Transylvania became, under the nominal rule of Zépolya’s young 
son, a vassal state dependent on the Porte. ‘There were then three 
distinct Hungaries: Habsburg Hungary in the extreme north and 
west, Ottoman Hungary on the middle Danube and its tributaries 
the Sava and the I and Transylvanian Hungary extending 
eastward from the Tisza (Tisa) River to the Carpathians. Save 
that the Ottomans, in 1552, occupied the Banat of Temesvár 
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(Timisoara) in order to exert a more effective control over Tran- 
sylvania, this basic situation was to undergo little change during 
the remainder of Suleiman’s reign. 

In the east Suleiman fought three major campaigns against 
Persia. The first campaign of 1534-35 resulted in the establish- 
ment of definitive Ottoman control over Erzurum and its adjacent 
territories, and also in the conquest of Iraq. A second campaign 
in 1548-49 extended the Ottoman frontier to include much of the 
region around Lake Van. It was not less arduous for the Ottomans 
to win a decisive success, however, in eastern Asia Minor than 
it was on the Danube. Difficulties of time and distance, of cli- 
mate, terrain, and logistics, together with the problems arising 
from the Persian tactics of harassment and retreat deep into their 
own land, confronted the Ottomans with a situation which bade 
fair to defeat the full might of their armies. The third Persian 
campaign of Suleiman (1554-55), fought at a time when there 
was serious unrest in Ottoman Asia Minor, achieved no decisive 
result. After devastating much of Persian Azerbaijan, the sultan 
withdrew to Amasya in Asia Minor, wherein 1555 he made with 
the shah a peace which confirmed the existing state of affairs on 
his eastern frontier. 

At sea the Ottomans won notable successes in the reign of 
Suleiman. The Ottoman fleet, much increased in the time of 
Bayazid II, had done good service in the war of 1499-1503 against 
Venice. It filled, moreover, a subordinate, but valuable role in 
the siege of Rhodes, which fell 
to the Ottomans in 1522: with 
Syria and Egypt in their hands 
since 1517, the Ottomans could 
not allow the Knights of St. John, 
who had seized the island in 1308, 
a continued existence as masters 
of this Christian “pirate” strong- 
hold on the coastal sea route from 
Istanbul to Alexandria. Mean- 
while, at Algiers on, the North 
African shore, Khair ed-Din, 
known to the Christians as Bar- 
barossa, was founding a formida- 
ble corsair state dependent on the 
Porte. Spain, since the time of 
Ferdinand and Isabella, had 
sought to gain control over the 
North African littoral. The 
emergence of Algiers and the 
growth of the naval resources of 
the sultan marked the beginning 
of a long conflict between the 
Ottoman Empire and Habsburg 
Spain to decide whether or not 
North Africa would fall under 
Christian or remain under Mus- 
lim rule. Khair ed-Din went to 
Istanbul in 1533 at the call of 
Suleiman and was raised, in 1534, 
to the office of kapudan (high ad- 
miral) of the Ottoman fleet. A 
new war against Venice (1537— 
40) secured for the Ottomans 
the last fortresses of the Signoria 
in southern Greece—Monem- 
vasia and Napoli di Romania. 
Venice then allied itself with the 
emperor Charles V (who was also 
king of Spain) and also with the 
pope. Spain was interested 
above all in the western Mediter- 
Í ranean, ie. in resistance to Al- 
| giers and in pursuit of its own 
ambitions in North Africa, 
Charles V indeed had sought, in 
1535, to establish a protectorate 
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over the Muslim state of Tunis. To Venice, intent on preserving 
what was left of its imperium in the Levant, it was, however, the 
eastern Mediterranean which was of prime importance. This basic 
divergence of aim did much to hinder effective cooperation between 
the fleets of Venice and Spain. The Christian allies met with de- 
feat off Preveza in 1538—a naval battle which gave to the Otto- 
mans in the war at sea an initiative that was destined to last until 
the famous Battle of Lepanto in 1571. 

Also in 1538 an Ottoman fleet sailed from Suez to Diu in western 
India. It failed to capture that bulwark of Portuguese influence 
in Gujarat, but the Ottoman hold on Basra and Aden, the estab- 
lishment of an Ottoman province of Habesh (Abyssinia) at Mas- 
sawa and Sawakin, and the naval kleinkrieg (“small war”) which 
the Ottomans, during and beyond the reign of Sultan Suleiman, 
waged in the Red Sea and in the Persian Gulf contributed not a 
little to stem the expansion of the Portuguese and to revive, at 
least for a time, the old transit trade from India through the lands 
of the Middle East to the Mediterranean. Indeed, the recrudes- 
cence of this traffic, after a period of severe dislocation due to the 
irruption of the Portuguese into the Indian Ocean, was to make 
Aleppo a flourishing centre of international commerce during the 
100 years from c. 1550 to c. 1650. 

Venice, at the price of renouncing its last fortresses in the 
Morea, obtained peace from the sultan in 1540, but the sea war 
between Spain and’the Ottomans continued with unabated vigour. 
Charles V made an unsuccessful attack on Algiers in 1541. The 
Ottoman fleet under Khair ed-Din assisted the French, since 1535- 
36 the more or less overt allies of the sultan against the common 
foe, the Habsburgs, to capture the town of Nice in 1543. More 
significant was the fact that in 1551 the Ottomans seized Tripoli 
in North Africa, A determined Spanish attempt to undo this 
success came to grief at Djerba in 1560. Tripoli then became a 
second corsair state dependent on the Porte. The Ottomans failed, 
however, in 1565 to take from the Knights of St. John (who had 
held it since 1530) the strategic island of Malta, which controlled 
the narrow waters between Sicily and Tunisia. 

Sultan Suleiman was confronted, during his later years, with 
bitter dissension between his surviving sons. Of. these sons 
Mustafa became the focus of unrest in Asia Minor which arose 
out of social and economic changes then beginning to exert an 
adverse effect on various elements in the local population—among 
them the sipahis, the “feudal” horsemen, who held fiefs in the 
provinces. Driven by the fateful pressures born of the Ottoman 
custom of fratricide, Mustafa had begun to prepare for the mo- 
ment when his aging father should die. The fact that he won 
favour among the sipahis, men trained in the arts of war and there- 
fore dangerous if united in disaffection toward the Porte under the 
banner of a prince of the blood, and the existence at court of pow- 
erful influences hostile to his cause (e.g., Khurrem, the consort 
of Suleiman, who wanted the throne to go to one of her own sons, 
and the grand vizier Rustem Pasha, who was married to the daugh- 
ter of Khurrem) brought about in 1553 the execution of Mustafa 
on the order of the sultan. Thereafter Selim and Bayazid, the 
sons of Khurrem, became rivals for the succession, gathering 
armed forces and seeking to create factions pledged to support 
them. The tension broke out in 1559 into an overt conflict, which 
came to an end in 1561 with the death of Bayazid. 

Suleiman himself died in 1566, while besieging the Hungarian 
fortress of Szigetvár. His long reign was distinguished not merely 
by the conquests that he had made. It saw also the expenditure of 
large revenues on the defenses of the empire, as at Rhodes, Bel- 
grade, Buda, and Temesvár, and on the building of mosques, 
bridges, aqueducts, and other public utilities, as at Mecca, Bagh- 
dad, Damascus, and Kaffa. Much was also done to complete the 
work that Mohammed II had begun of transforming Byzantine 
Constantinople into Ottoman Istanbul, the proud capital of a great 
empire. It was, moreover, a time adorned with names famous in 
war and politics, in law, literature, art, and architecture—such 
names as Rustem Pasha and Mohammed Sokollu; Kemalpasha- 
zade; Baki, “the prince of poets”; and Sinan the architect. It was 
an age which saw the rich unfolding of all that was most charac- 
teristic in Ottoman culture and civilization. 
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Wars in Europe and Asia.—The period following the death 
of Sultan Suleiman was for the Ottomans a time of almost yn, 
broken and exhausting warfare. Selim II (1566-74) began a new 
war against Venice. Cyprus, under Venetian rule since 1489, wig 
the main Ottoman objective. Nicosia fell to the Ottomans in 13m 
and Famagusta in 1571. Venice, as in the war of 1537-40, now 
allied itself with Spain, the pope, and the Knights of St, John, 
The combined Christian armada routed the Ottoman fleet a 
Lepanto in October 1571, yet this famous battle was but a neg. 
tive success, As on earlier occasions, the divergence of basic 
interests between Spain and Venice militated against an effective 
prosecution of the sea war. Venice, surrendering Cyprus, made 
peace with the Porte in 1573. A Spanish force captured Tunis in 
this same year. The Ottomans, however, having built a new fleet 
since Lepanto, conquered Tunis in 1574. A third corsair state un- 
der Ottoman control then came into existence in North Africa, 
The year 1574 marks the virtual end of the long conflict between 
Spain and the Ottoman Empire for domination over the lands 
along the North African shore. It was evident that North Africa 
would remain under Muslim rule. 

The reign of Sultan Murad III (1574-95) witnessed a great 
Ottoman assault against Persia. Internal troubles inside Persia 
gave to the Ottomans in 1578 what seemed to be a favourable oç- 
casion to resolve in terms of outright conquest the ill-defined situa- 
tion existing along and beyond their frontier in eastern Ada 
Minor. The first campaigns (1578-81) of the war brought Geor- 
control, During 
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the years 1582-84 the Ottomans directed their main war etor H 
the subjugation of Shirvan and Dagestan, i.e., of the lands border 
ing the western shore of the Caspian Sea, The last phase 0 p 
war saw the Ottomans engaged in the conquest of Azerbaijan, i 
cluding Tabriz. At the same time subordinate campaigns, cat 
out from Iraq, gave to the Ottomans the province of Lust 
western Persia. The urgent need to quell the discord of ie 
inside Persia and the appearance of a new danger in the east, W! ‘a 
the Uzbek Turks of Transoxiana threatened to overrun the bie e 
province of Khurasan, induced Shah Abbas I (1587-1629) a 
Dagestan, Shirvan, Georgia, Azerbaijan, and Luristan to the 
mans in the peace of 1590. duot 
The Ottomans, in 1593, became involved in a new and ar riat 
conflict with Austria. Along the Danube frontier the local Mie 
of Muslim ghazi against Christian marcher lord continued is 
ingly, even when there was, officially, peace between vee the 
Istanbul. The Austrian border forces defeated and ale etl 
pasha of Bosnia at the Battle of Sissek (Sisak) in 1593, an ed t0 
which marked the beginning of a long Hungarian war sae 
last until 1606. At first the war did not go well for the Orton 
Moldavia, Walachia, and Transylvania threw off allegiance erot 
sultan in 1594 and joined the emperor, thus becoming 4 dang 
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threat on the northern flank of the Ottoman lines of communica- 
tion with Belgrade and Buda. Moreover, in 1595 Esztergom, the 
northernmost bulwark of Ottoman Hungary, fell to the Christians. 
The situation was so serious that Sultan Mohammed III (1595- 
1603) himself took the field in 1596. During this campaign the 
Ottomans captured the fortress of Erlau (Eger) and then, after 
being themselves in grave danger of defeat, routed the imperialist 
forces in October 1596 at the Battle of Mezé-Keresztes—the one 
great field battle of the war. Thereafter the war became a stub- 
born and expensive conflict of sieges, success inclining now to one 
side and now to the other. (V. J. P.) 

Ahmed I (q.v., 1603-17) succeeded his father Mohammed III at 
the age of 13. The war against Austria continued and there had 
been a recrudescence of war with Persia. The Turks recaptured 
Esztergom in Hungary. Transylvania passed to the suzerainty of 
Turkey of its own accord; István Bocskay, a member of its own 
aristocracy, was appointed prince. But the continual mutinies of 
the janizaries and the reverses in Persia forced Turkey to sign for 
the first time at Zsitvatörök (1606) a treaty of peace on terms of 
equality with Austria. Austria was freed from future tribute to 
Turkey by paying 200,000 ducats down, and for the first time the 
emperor was referred to as padishah in the official Turkish docu- 
ments. A treaty of peace was also concluded between Turkey and 
Persia in 1611, Persia giving to Turkey as indemnity 1,000,000 Ib. 
of silk, Kuyuju (“‘pitman”) Murad Pasha, so called because he 
threw the bodies of rebels into pits, suppressed the Jelali risings in 
Anatolia, Friendly relations with Poland were restored. 

Ahmed I was of a religious disposition. In this reign it was de- 
cided to relax the custom of killing the brothers of every new sul- 
tan, They were, instead, to be confined each in a separate pavilion 
enclosed in a walled garden, known as kafes (cage). The evil 
result of this humane decision was that when a sultan was suc- 
ceeded by a brother and not by a son the new ruler was inevitably a 
man with no experience of the world or of state affairs. At 
Ahmed’s death, his sons being minors, his brother Mustafa became 
sultan (1617), (A. A, Au; Gi Li L.; E. Z. K.) 


B, Orroman INSTITUTIONS 


The government of the Ottoman Empire throughout its history 
Was in a continual state of flux, so that it is not possible to give 
an accurate description of its institutions which would be valid 
for the whole period, but it will be convenient at this point to give 
Some account of these institutions. Developing parallel, and in 
response, to the needs of territorial expansion, they reached their 
zenith in the 16th century; then small but significant changes, 
added to the general moral breakdown within the hierarchy, helped 
bring about the decline of the empire. 

The Succession.—Osman I had established his family as the 
tuling dynasty, and this was never challenged during nearly 650 
Years, but in the early years of the sultanate there was no rule of 
Succession by primogeniture; the choice of heir was by natural 
Soe _At 14 years of age the sultan’s sons were established 
i Provincial governors (sanjakbeyi); success brought promotion 
rane ore important provinces and attracted army support. The 
es n's death thus raised the strongest son to the throne, and he 

phasized this by executing his brothers under the law of frat- 


ticide, Accession was confirmed by an act of homage (biat) in the 


aa followed by the “girding of the sword” at Eyüb, and the 
Ts “bution of money (jülûs akchesi) to the janizaries. Ahmed 
Su reign brought fundamental changes; since the revolts among 


ete Ts sons, princely governorates had been limited but 
is a and his brothers were too young even for appointment. 
Paci cession as an heirless boy in 1603 also meant a break in the 
priso; ce of fratricide, and Mustafa was transferred to the cage- 
z (kafes), whose inmates were allowed no family. When 

the a died in 1617, leaving only young sons, Mustafa I was set on 
me as Thus this fortuitous circumstance—that, under 
nation in, the line of succession was always in danger—led to stag- 
and to 5 the kafes as a replacement for training in the provinces, 
father dest-male succession as a replacement for fratricide plus 
line of o-son inheritance. From these changes stemmed a long 
Weak rulers; of 17 depositions, 14 occurred after 1600. 
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These were engineered by the janizaries and viziers, not by schem- 
ing pretenders to the throne, and show how the sultan’s absolutism 
was limited by popular opposition and even by sentiment for the 
well-being of the empire. 

_The Sultan’s Establishment.—The sultan was head of the 
highly organized “ruling institution,” which spread out in con- 
centric circles from his person; it was dependent on the steady 
influx of tribute-children (devshirme, see Janizartes) and pris- 
oners, who formed the basis of the Slaves of the Porte (kapi kul- 
lari), After conversion to Islam and basic training, the elite 
entered the “inner service” as pages (ichoghlan) and were educated 
in the palace school on lines laid down by Mohammed II, They 
underwent years of specialized training (languages, etiquette, ad- 
ministration, fighting, sciences) under the supervision of the white 
eunuchs, passing through five chambers (little, great, commissariat, 
treasury, and privy) to the sultan’s personal service. At their 
head was the sword-bearer, whose power eventually overshadowed 
that of the chief white eunuch. Even closer to the sultan from 
the time of Suleiman I was the harem; in earlier reigns it was less 
influential and separately housed. The harem was dominated by 
the sultan’s mother (valide sultan), below whom ranked the 
mothers of his children (haseki), other favourites (ikbal, gözde), 
the novices, and female slaves, who followed courses in domestic 
arts and feminine charm. These women were guarded by the 
black eunuchs; their chief, the aga of girls, was effective head of 
the palace, controlled all communications with the sultan and ad- 
ministered the pious foundations (vakf) of Mecca and Medina, 
(Originally white eunuchs, recruited from the Caucasus, had been 
used in the harem also, but at the end of the 16th century their 
position and power were gradually usurped by black eunuchs, who 
were Negroes brought from the upper Nile and usually castreted 
on the journey.) These two services were concerned with the 
sultan’s personal well-being; beyond lay the “outer service,” re- 
cruited from second-grade devshirme, which served and guarded 
the court but also, through other duties, linked it with the capital 
and even the provinces. At its head were the agas of the stirrup 
(janizary aga, cavalry and artillery generals, masters of horse, 
chief gardener) who attended the sultan, headed various army 
units, and policed Istanbul. Below came commissioners of the city 
(buildings and water), the mint, and supplies; then various groups 
of special bodyguards and messengers. 

From the “inner service” promotion lay to the upper ranks of 
the central administration, which was headed by the grand vizier. 
Under the sultan he controlled the whole empire and its forces, 
except for the royal household and the ulama (see below); when 
Mohammed II relinquished personal attendance, he became head 
of the divan. This cabinet-cum-court consisted of several viziers, 
the janizary aga, two military judges (kadiasker), the high ad- 
miral (kapudan pasha), the chancellor (nishanji), the chief secre- 
tary (reis-iil kiittab, later also foreign secretary), the intendant 
(kahya), the treasurer (defterdar), and any provincial governors 
(beylerbeyi) in the capital. The divan met almost every day as 
an executive council and supreme law-court, but in the 17th cen- 
tury power gradually passed from the imperial to the grand vizier’s 
divan, known from his official residence as the Sublime Porte 
(q.v.). When the grand vizier was on campaign he left a senior 
vizier as deputy (kaim-makam). 

Provincial Administration.—Beyond this lay the provincial 
administration. Originally there were two provinces, Rumelia and 
Anatolia, ruled over by “lords of lords” (beylerbeyi), and each 
subdivided into areas governed by “flag lords” (sanjakbeyi) ; as 
the empire expanded, new provinces (eyalet) and districts (san- 
jak) were created. Though acting as government officials with 
their own divans, these lords were essentially feudal rulers, living 
on their fiefs and leading the feudal cavalry (sipahi) into battle. 
These fiefs were normally hereditary and classified according to 
their revenue: those yielding more than 100,000 akche (=1,000 
ducats) -were ass and belonged to the sultan’s family and certain 
high officials; then came the ziamet and, below 20,000 akche, the 
timar. This general pattern was modified, particularly in the Arab 
regions, where older Muslim institutions survived, and in certain 
frontier provinces where the feudal system did not apply. Thus, 
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much power was given to Kurdish chiefs on the Persian border 
and to the Mamelukes in Egypt; the Crimea was ruled by semi- 
independent Tatar khans, Moldavia and Walachia by autonomous 
Christian hospodars, and Transylvania by a Christian prince, while 
the Ragusan merchants merely paid tribute. Most of the actual 
administration was controlled by local judges (kadi), and trea- 
surers (defterdar) who, apart from the contributions of the prov- 
inces, raised taxes of various kinds all over the empire. Feudal 
levies were mainly paid to and used by the provincial governors 
to support themselves and their sipahi, while vakf funds were ap- 
plied to the maintenance of pious foundations. Other taxes, cus- 
toms dues, tribute, and war booty were paid into the state treasury 
to cover normal government expenditure; any large surpluses were 
transferred to the sultan’s privy treasury, which also received some 
taxes directly. As the empire declined this treasure-hoard was 
depleted to make good deficits in the state treasury. From the 
16th century tax-farming became increasingly common and many 
services were compounded against annual payments, both measures 
inimical to sound finance and tending to corruption. 

The Army and Navy.—The greater part of these funds was 
absorbed by the military machine. The early sultans developed 
the feudal system as a means of controlling newly conquered ter- 
ritories and of providing an army. Large fief-holders served 
personally and provided one armed retainer for each 4,000 akche 
of revenue, while small-holders were grouped together and served 
in turn (miisellem). Like most feudal forces, this army soon 
proved inadequate. The need for a standing army led Murad I to 
develop the infantry janizaries, Murad II the artillery (topju), 
and Mohammed II the armourers (jebeji), all organized on the 
same lines, There was also a standing cavalry (sipahi), officered 
from the sultan’s household, which often rivaled the janizaries in 
the struggle for power. Further, there were groups of unpaid 
skirmishers (akinji and bashi-bazouk; g.v.) which lived on plun- 
der; and locally recruited frontier garrisons. The early sultans led 
their armies in person, accompanied by their viziers and generals, 
but after a.D. 1600 the grand vizier usually acted as sirdar. All 
the forces steadily deteriorated, following the pattern of the 
janizaries. The navy had been started by Murad II, but took 
final shape when Khair ed-Din (Barbarossa) entered the divan in 
1533; as high admiral he was also beylerbeyi of Gallipoli, the 
Aegean, and certain ports outside these areas, and head of the 
dockyard (tersane). The fleet itself was a strange amalgam; based 
on Italian models, the ships (mainly galleys) were crewed by Mus- 
lims and Greeks, rowed by slaves and convicts, and fought by 
janizaries and the admiral’s feudal sipahi. 

The Muslim Institution.—The “ruling institution” was also 
the Muslim institution, so that heterodox (Shi‘ites) and infidels 
(Christians, Jews) were equally excluded from government and 
society. While there was a sharp demarcation of function, the 
ruling institution dealing with administrative, financial, and mili- 
tary affairs, and the Muslim institution with dogma, law, and edu- 
cation, in practice the two were closely linked through the sultan, 
who led his people in worship, protected the ulama, and established 
many vakf; further, he influenced religious affairs by delegating 
some of his own functions to officials whom he could control. 

At the head of the ulama (learned ones), the hierarchy of the 
Muslim institution, stood the şeyh iil-Islam (sheikh al-Islam), 
not a member of the divan, but ranking with the grand vizier 
and consulted in all political matters; he was even superior to the 
sultan, for depositions and declarations of war required his fetva 
of consent. Next came the two kadiasker for Rumelia and Ana- 
tolia, who assisted the grand vizier as magistrates, nominated all 
the judges (kadi), and controlled the military class. Below them 
were the various grades of judges, and their substitutes (naib), 
who acted throughout the empire as tribunals, notaries, and regis- 
trars, and also as supervisors of vakf and of the local administra- 
tion. They directly administered the sultan’s decrees (kanun) 
and customary law (âdet), but in all cases under the sacred law 
(sheriat) they were bound by the opinions (fetva) of the juris- 
consults (mufti). Their authority was further limited by the 
rights of many groups (sultan’s slaves, janizaries, trade-guilds, 
etc.) to judge their own internal affairs, and by interference from 
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military and administrative officials, Within the Muslim institu 
tion rank depended on the grade of study attained in the colleges 
(medrese), but the instruction provided was essentially religious 
and narrowly limited to the study of Arabic, the Koran, and ju 
ridical interpretation; the only liberal education was that pro. 
vided for the pages of the palace school. 

Foreign Minorities.—Two groups stood outside this genera] 
pattern of law and administration: the sultan’s non-Muslim sub. 
jects (rayah; g.v.), who were organized in milletler and ruled by 
their religious leaders; and foreigners, whose position was Teg. 
lated by treaties (capitulations) with their home governments and 
who were subject to their own ambassadors. Both these systems 
clearly implied a considerable measure of toleration, 

From the 17th century these institutions steadily declined be. 
cause of corruption. Weak sultans were dominated by harem 
influences. Further, the collapse of the devshirme system led to 
administrative and military recruiting among Muslims, followed by 
nepotism, duplication of offices, and insecurity of tenure, These 
developments were enhanced by devaluation, tax-farming, and 
wholesale confiscations of property. (A; D. A.) 


C. THE OTTOMAN SULTANATE, 1617-1922 


Mustafa I (g.v.; 1617—18) had succeeded as sultan in-1617 but, 
being mentally ill, was after three months declared incompetnt 
to rule and Osman II (q.v.; 1618-22), son of Ahmed I, ascended 
the throne. In his reign Moldavia revolted and joined the Poles, 
and Osman marched on Khotin, The expedition was a failure 
and diminished the prestige of the sultan. From his contact with 
them he knew how utterly degenerate and useless a body the jan- 
izaries had become and decided to discipline and reform them. He 
pretended to go on a pilgrimage to Mecca with the intention of 
marching back to the capital with a loyal and well-disciplined army 
which he hoped to raise in Syria and Arabia, When a rumour of 
this reached the janizaries they revolted. After marching the sul- 
tan through the streets of Istanbul and exposing him to ignomini- 
ous insults they killed him. 

Mustafa I (second reign 1622-23) was once more dragged to 
the throne by the janizaries but he was soon deposed in favour 0 
his nephew Murad IV (g.v.; 1623-40), then still a minor, Till 
the sultan was of age the empire was in the hands of his mother, 
Kösem Sultan (g.v.), who had to cope as well as she could with 
the mutinous army and the corrupt state. The army chose the 
grand viziers and massacred them when it wanted a change, 
Késem Sultan had to open the treasury to appease these revolts, 
which depleted the finances still more. When Murad IV was of 
age he restored order by one of the bloodiest reigns of history: 
Marching on Baghdad and Yerevan he recaptured them from the 
Persians, repeating the atrocities which the Persians themselves 
had committed. He concluded a peace with Persia which fist 
the Turko-Persian frontiers, On his return he murdered all his 
brothers with the exception of Ibrahim and continued to terrorize 
his officials by frequent executions. He died in 1640. ; 

The decline in the Ottoman power continued during the reig 
of Murad’s eccentric brother and successor, Ibrahim (1640-4) 
Ibrahim devoted himself to pleasure and was ruled by the womel 
in the palace while his mother Késem Sultan once more took t 
reins of power. It is not surprising that complete anarchy reig 
throughout the empire, the capital included, A campaign a 
Crete, which belonged to the Venetians who had burned s0 
Turkish ships, began during this reign, and continued for 25 
For the first time the Dardanelles were closed by Venetian 
which caused a famine and led to a revolt. Ibrahim wanter, 
massacre the Christians, but the ‘ulama’ were able to restran ito 
The change of the residence of the ambassadors from Istanbe 
Pera (Beyoğlu) dates from this event. Ibrahim was detho! 
during a mutiny and killed. age 

Mohammed IV (q.v.; 1648-87) succeeded his father at the m 
of six and for another three years the affairs of state were mw 
hands of Kösem Sultan, his grandmother. The janizari® d 
supreme power, monopolizing everything, even the sale 0 in 
Mohammed's mother, Turkan Sultan, tried to get the power 
her hands and the period of anarchy and mismanagement was 
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longed by the struggle between the two women, each depending 
ona different military party. Turhan Sultan accused her mother- 
in-law of trying to poison the boy sultan and one evening she con- 
trived that her party should invade the palace and surprise Késem 
Sultan in her room. Kösem Sultan’s great oratorical powers, which 
had enabled her to control janizary risings, failed to save her life 
and she was strangled with the cords of her bed curtain, 

The Ascendancy of the Kopriiliis—tIn 1656 Turhan Sultan 
put Mohammed Köprülü into power as grand vizier, the first of 
five from the same family of Köprülü (g.v.) who did much to re- 
store the empire. He restored order in the army by very drastic 
measures, rebuilt an efficient navy, defeated the Venetians and 
recaptured the island of Lemnos and other islands. The improved 
condition of the army led to the pacification of Transylvania which 
was in revolt. Mohammed Köprülü Pasha died after being in of- 
fice five years and his son Ahmed became grand vizier, In 1663 
disturbances in Transylvania caused the Turks to attack the Aus- 
trians, At first Turkish arms were victorious; but the French, 
who had been alienated by the haughty demeanour of the Köprü- 
lüs, sent help to the Austrians under Count Raimondo Montecuc- 
coli, the Austrian general, and the Turks were defeated at the 
Battle of Szentgotthárd (1664). They lost little in the Treaty of 
Vasvár (Aug. 10, 1664), by which a truce of 20 years was agreed 
upon, Transylvania was evacuated but remained tributary to 
Turkey. The Turks retaliated on the French by depriving those 
Catholics who were under French protection of some of their 
privileges in the Holy Places and granting them instead to the 
Orthodox Church, The Cretan campaign was still in progress, and 
the French were helping the Venetians, but the Turks took Candia 
and a treaty was signed in 1669 between the Venetians and the 
Turks which left Crete in the possession of Turkey while the island 
oe of Soudha, Spinalonga, and Grabousa remained Vene- 

an, 

Events in the Ukraine led Turkey into war with Poland in 1672. 
The Turks captured Kamenets, Lemberg (Lvov), and Lublin. The 
Poles sued for peace and a treaty was signed in 1672 at Buczacz 
whereby Podolia was ceded to Turkey and the Ukraine left to the 
Cossacks; Poland consented to pay Turkey an annual tribute of 
22,000 sequins. But John III (Jan Sobieski), who ascended the 
Polish throne, refused to abide by the terms of this treaty and war 
was renewed and continued until 1676, when the Treaty of Zu- 
a (Zhuravno) was signed, both parties abrogating the tribute 

e, 

Köprülü Ahmed having died in 1676, Kara Mustafa succeeded 
ai as grand vizier, A man of great military ambitions, he led 
hed into a series of unnecessary wars. The first was against 
ae ussians, and although the Turks were successful at the begin- 
an their losses were so great that they signed a treaty at Radzin 
ba 1681) ceding the disputed territory to Russia. The in- 
Ka al disputes in Austria caused by Protestant persecution caused 

mi Mustafa in 1683 to violate the truce signed by Köprülü 

ae and lead a vast army against Austria which laid siege to 

Tin a _ The emperor and his court fled from the capital, but 

Robien of Poland saved the Austrian cause by attacking 
SeT in the rear and defeating them. The failure at Vienna 
ssa carly the beginning of Ottoman decline. It kindled the 

wsteia ct spirit in Europe against Turkey and an alliance between 
tien enice, the pope, Poland, Russia, Malta, and Tuscany was 
in The Austrians made conquests in Hungary, the Vene- 

olia D Greece; the Russians in the Crimea, and the Poles in Po- 
FARNI urkey tried in vain to get France to join it against this 
ieee The janizaries mutinied and in 1687 Mohammed 

157 gf Mohammed IV’s abdication his brother Suleiman II (g.v.; 
Brand yin, woceeded to the throne. Köprülü Mustafa was made 
stored ae and true to the tradition of his illustrious family, he 

finish in the army and in the fleet, and by wise and tolerant 
The ration won the sympathies of the non-Muslim subjects. 
aes captured Erlau, entered Transylvania, and reached 
out ae and Uskub (Skopje), but Köprülü Mustafa drove them 

~ Tecaptured Belgrade. He also defeated the Russians in 
"mea. In 1691 while the Turkish army was fighting in the 
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Morea Suleiman II died and was succeeded by his brother Ahmed 
II (q.v.; 1691-95). 

The Turks were defeated at Slankamen in Croatia in August 
1691 and Köprülü Mustafa was slain on the battlefield. An at- 
tack on Petrovaradin was equally a failure and the Venetians 
captured the island of Chios. In 1695 Ahmed died and was suc- 
ceeded by his nephew, Mustafa II (q.v.; 1695-1703), Moham- 
med IV’s son, who resumed leadership in the field of war. 

Chios was recaptured and the war with Austria continued. The 
Turks conquered Lippa and defeated the Austrians, but the Rus- 
sians took Azov and in 1697 the Austrians under Prince Eugene 
defeated the Turks at Zenta on the Tisza. The war was ended, 
on the pressure of Venice, Holland, and England, by a series 
of treaties with Austria, Poland, and Venice concluded at Karlo- 
witz (January 1699). By the terms of these treaties Turkey re- 
tained the Banat; Austria kept Transylvania; Poland restored the 
places captured in Moldavia but retained Kamenets, Podolia, and 
Ukraine; Venice retained the Morea and Dalmatia and a two 
years’ truce was signed with Russia. 

In 1700 Azov was ceded to Russia by a separate treaty. During 
this time Hüseyin, another Köprülü, was grand vizier, but his ef- 
forts to introduce ‘order into the country were frustrated. He 
was driven out of office and a fresh revolt of the janizaries forced 
the sultan himself to abdicate. He was succeeded by his brother 
Ahmed III (q.v.; 1703-30). 

The Tulip Age—Ahmed began his reign by conceding the 
demands of the janizaries and accepting their chosen grand 
vizier, Charles XII of Sweden, having been beaten by the Rus- 
sians at Poltava (1709), took refuge in Turkey and was invited to 
reside at Bender. This involved Turkey in another war with Rus- 
sia, which had already sent troops across the frontiers in pursuit 
of Charles XII (1710), Baltaji Mohammed, grand vizier in com- 
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mand of the Turkish army, was induced by diplomacy to grant 
the tsar Peter a peace less to Russia’s disadvantage than his army’s 
defeat on the Pruth merited (1711). By this peace Azov was left 
to Turkey, Russian fortresses on Turkish frontiers were razed, 
Russia consented to the return home of Charles XII, and re- 
nounced all claims over the Tatars in the Crimea and in Polish ter- 
ritory. Because the hospodars of Moldavia and Walachia had 
assisted Russia during the campaign they were punished, and Pha- 
nar Greek notables (see PHANARIoTES) governed these principali- 
ties till the Greek insurrection of 1821. Venice was next to be 
punished for having incited the Montenegrins to revolt, invaded 
Bosnia, and captured Turkish ships in the Mediterranean. In 
1715 Turkey declared war against Venice, quelled the Montenegrin 
revolt, captured Modon (Methoni) and Coron (Koroni) and with 
its fleet took the islands of Tinos and Cerigo (Kithira), as well as 
the remaining Venetian fortresses in Crete. Austria intervened, 
urging Turkey to cede to Venice certain places in Dalmatia as 
compensation for its losses in the Morea. This led to a declaration 
of war against Austria in 1716. The Turkish Army was routed 
near Petrovaradin and pursued by the Austrian Army led by 
Prince Eugene, which took Belgrade and overran the Banat 
(1717), The Turkish Army then retreated to Edirne. By the 
mediation of England and Holland the Treaty of Passarowitz was 
signed on July 21, 1718: Belgrade, a part of Walachia, and Banat 
passed to Austria, and strongholds in Albania and Dalmatia to 
Venice. This treaty was signed by the grand vizier Ibrahim Pasha, 
who is accused of having betrayed Turkey by accepting it. The 
craze of the time in the capital was the cultivation of tulip gardens 
and has given to this period of Turkish history the name of the 
“tulip period” (see TURKISH LITERATURE). It created a definite 
literary school under Nedim (q.v.), the greatest Turkish lyric 
poet. But popular murmurings against these costly pleasures be- 
came such that the grand vizier had to seize the occasion of the 
Persian defeat by the Afghans to annex several parts of Dagestan 
in Persia in order to appease the bellicose spirit of the janizaries. 
This led to a complication with Russia, but the intervention of 
France resulted in the Treaty of Constantinople between Russia 
and Turkey (June 1724) which alloted Baku and Derbent on the 
Caspian coast to Russia. 

The news of the defeat of the Turkish Army by the Persian 
Army under Nadr Quli Beg led to a rising of the mob under the 
leadership of Patrona Khalil, a bath waiter. The grand vizier was 
Killed and the sultan forced to abdicate (1730). His nephew, 
Mahmud I (q.v.; 1730-54), Mustafa II’s son, succeeded. This 
was the only Turkish rising which did not originate in the army. 
The printing press first came into use in Turkey at this time. 
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Sixty Years of War, 1730-89.—Patrona Khalil was killed and 
his followers dispersed after the accession of Mahmud I. The wir 
continued with Persia, but in 1736 a Turco-Persian treaty wi 
signed whereby all territory conquered since the reign of Murad IV 
was returned to Persia. Russia also returned the Persian territory 
it had annexed, thus laying the basis of a Russo-Persian alliance 
against Turkey. 

The question of the Polish succession once more led Turkey 
into war. France had put forward as its claimant to ‘the Polish 
throne Stanislaw Leszezynski, while Austria and Russia supported 
the claims of Augustus III (the elector Frederick Augustus To 
Saxony) although Russia had bound itself by the treaties of 11 
and 1720 to abstain from interfering with Poland. The Russian 
candidate was forced upon Poland (1733), whereupon France te 
clared war on Russia and Austria and then urged Turkey to joinit 
Turkey had a grievance in that Russia had refused to allow the 
Crimean troops to march through Dagestan during the r 
campaign, so Turkey declared war in spite of the joint efforts 0 
England and Holland. Before waiting for a declaration of wart 
Russian army under Marshal B. C. Miinnich stormed the Isthmus 
of Crimea, devastated the peninsula and captured Azov and 
burun (Pionerskoye) in 1736 and Ochakov the next year. The 
powers of the West mediated to restore peace and the represi 
tives of the belligerents met in Nemirov in 1737 to arrange tê 
Austria, however, put forward new claims to the principalities ay 
the Balkan Peninsula which were refused by Turkey, whereup 
Austria revealed the existence of a secret alliance with Rora 
threatened to fight for its new claims. Accordingly Austria $ g 
marched on Bosnia and Walachia, capturing Nis in Serbid: 
the tide of war turned against both Russia and Austra il 
Ochakov and Kilburun were recaptured by one Turkish army uh 
another crossed the Danube and penetrated as far as thë a 
1739 Turkey consented to negotiate peace and a C0 n Bel 
opened in the camp of the grand vizier who was marching uy act 
grade. After his entry into Belgrade definitive treaties 0 
were concluded with Austria and Russia (September rag uit 
tria gave up Belgrade and the rest of the territory south pa ‘rely 
which it had gained by the Treaty of Passarowitz. ‘The dmi 
with Russia provided that the forts of Azov should be ae 
that Russia should have no warships on the Sea of Azov 0f putt 
Black Sea. The Kabardia was to remain independent as # 
state between Turkey and Russia. out wit 

Two years after the Treaty of Belgrade, war broke 
Persia because of the attempt of Nadir Shah (formerly 1746 wi 
Beg) on Mesopotamia. It continued from 1743 to taine (bt 
varying fortunes, and when peace was signed Turkey 1° 
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frontier fixed at the time of Murad IV and Persia procured a few 
privileges for its pilgrims to the Holy Places. The sultan died in 
1754 and was succeeded by his brother Osman III (q.v.; 1754-57). 
The only noteworthy events of the latter’s reign were the first 
Wahhabi rising in Arabia and the issuing of the first order for veil- 
ing women’s faces, 

At the accession of Mustafa III (q.v.; 1757-74) Koja Raghib, 
the grand vizier, sent an envoy to Berlin, and a treaty of friend- 
ship and commerce was signed on March 12, 1761. While he was 
alive Koja Raghib kept the sultan out of war. He controlled 
Turkey's foreign affairs while the sultan, who was of a fanatical 
disposition, concerned himself with the dresses and the veils of 
women. He projected an alliance between Turkey and France; 
but since France and England had differences over their Indian 
Possessions such a treaty might have affected the English interests 
mae the Muslims, and in consequence Sir James Porter, the 

ritish ambassador in Istanbul, used his influence against it. 
os 1768 events in Poland drew Turkey into war. Catherine II 
Fol ae tried to put her favourite, Stanislaw Poniatowski, on the 

i throne on the death of Augustus III, The Poles com- 
ae to the Porte and urged Turkey to fight Russia. The 
wate iy first contented himself with protests, but Russia had 
a af the neutrality of the Kabardia, while in Serbia, Moldavia, 
tk Ontenegro the Russian monks carried on seditious propa- 
itapa Turkey. Turkey issued an ultimatum to Russia 

tine? ng that Russia withdraw its army from Poland. On 
th Aten war was declared. The Turks were first defeated 
a ite RON forces in Georgia, the Crimea, and Kabardia, and 
vich Oat niester; the Russian Baltic fleet under Aleksei Grigorie- 
an re reached the Morea, and incited the inhabitants to re- 
we F 1770 the Turkish fleet was burned near Cesme, west of 
miral oe Russian fleet under the direction of a Scottish ad- 
invaded tine Turks were defeated in Bessarabia, and the Russians 

e Dan be principalities and reduced the fortresses on the delta of 
Gered Pn e and on the Dniester. In 1771 the Crimea was con- 
to med y the Russians, Although the Austrians had undertaken 
inthe ate and to assist the Turks, they preferred to take a share 
he Ree of Poland. After a fruitless conference at Focșani, 
issued nai representative at the Conference of Bucharest (1773) 
and t ultimatum demanding the free navigation of the Black 
the cessi " Aegean Sea for Russian trading vessels and warships, 

‘ect on of Kilburun, and the right to protect the Orthodox 
of the sultan, Turkey refused these terms, and the war 
ed in 1 he Turks fighting hard in Silistra and Varna. Mustafa 

as hee was succeeded by his brother, Abdul-Hamid I 


mek amid had been kept in seclusion for 43 years and was 
lace apn The abuses and disorders in the army and the 

Ope of r „at their worst, and the situation at home gave no 
*trieving the external misfortunes of the state. Turkey 


refused the mediation of Prussia, but when the Russian Army 
reached Shumen (Kolarovgrad) it was forced to negotiate peace. 
The Treaty of Kuchuk Kainarji was signed on July 21, 1774, the 
anniversary of the Treaty of Prut which had been disastrous to 
Russia. This was the most humiliating treaty the Turks had yet 
signed. The treaty was the first political manifestation of the 
Eastern Question (g.v.). The Tatars from Poland to the Caspian 
Sea were given their independence, the sultan merely retaining his 
religious leadership as caliph. Russia retained Kilburun, Kerch, 
and Yenikale, while Akkerman (Belgorod-Dnestrovski), Ismail, 
Ochakov, and Bessarabia were restored to Turkey, Moldavia and 
Walachia became semi-independent states under Turkey, Russia, 
however, having the right to intervene in the appointment and dis- 
missal of the hospodars. The imperial title of padishah was defi- 
nitely conceded to the Russian tsars. The Black Sea and the 
Mediterranean were made free for commerce and navigation to 
both countries, and Turkey was to pay an indemnity of 15,000 
purses to Russia. The most important clause from the Turkish 
point of view was that which gave Russia the right to protect the 
Orthodox subjects of Turkey. Originally this treaty only accorded 
to Russia the right to build a church in Constantinople and the 
right of making representations for the protection of the officials of 
this church, and Turkey undertook to protect the Christians (ar- 
ticle 7). This clause was later interpreted as an inclusive protec- 
tion of the Orthodox Christians and played a disastrous part in the 
subsequent history of Turkey. 

Turkey took advantage of the respite to strengthen its frontier 
defenses and to reform the janizaries. Russia soon tried to an- 
nex the Crimea, but a rupture was averted by French mediation 
and also by the fact that Turkey was not ready for war. Turkey 
signed the Convention of Ainali-Kavak, March 10, 1779, whereby 
the Russian partisan Shahin Gherai was recognized as the khan of 
the Crimea, and the terms of the Treaty of Kainarji were reaf- 
firmed. Four years later Russia annexed the Crimea and Kuban, 
and Turkey was forced to sign the Convention of Constantinople 
on Jan. 8, 1784, the stipulations as to the independence of the 
Tatars in the treaties of Kainarji and Ainali-Kavak being abro- 
gated. Catherne II's triumphant entry into the Crimea and her 
interview with her ally the emperor Joseph II to discuss the parti- 
tion of Turkey, together with the seditious Russian propaganda in 
Moldavia, Walachia, and the Morea created a war party in Istanbul 
which was sustained and encouraged by the British and Prussian 
ambassadors. War was declared. The Austrians joined the Rus- 
sians but were driven back from Mehadia by the Turks, who over- 
ran the Banat (1789). The Russians captured Khotin, and Jassy 
(Iasi), and Ochakovy, all of whose inhabitants were massacred by 
the order of Gen. Aleksandr Suvéroy. The news affected Abdul- 
Hamid I so deeply that he died. 

The First Reforms.—Reform had become so urgent and in- 
evitable that of the two young sultans who succeeded Abdul- 
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Hamid I, one gave up his life for it and the other had to carry out 
his designs for westernization by the most sanguinary measures. 
The ignorance, the despotism, or the weakness of most of the 
sultans disorganized both the autonomous and the centrally gov- 
erned provinces, Between the Treaty of Karlowitz and the Treaty 
of Kainarji, the absence of discipline among the janizaries and 
their interference in the internal policy of the state upset the ad- 
ministrative machinery. The partially self-governed states of Bar- 
bary (Tripoli, Tunis, Algiers) had become almost independent, 
keeping only a nominal connection with the empire and choosing 
their own chiefs, called dayi. The Mamelukes who were allowed 
to stay in Egypt by Selim the Grim had become stronger and, 
with the help of the janizaries, were taking up a hostile attitude to 
the Porte. The pashas in Baghdad did the same. The recurrence 
of the Jelali insurrections brought forward headstrong governors 
who ruled the country like feudal lords, In European Turkey the 
locally elected notables, called ayan, interfered in the administra- 
tion. This general disorganization had been partially remedied by 
the grand viziers belonging to the Köprülü family, but it continued 
worse than ever after them. The system of land tenure of the time 
of Suleiman was violated. The number of the officials increased, 
and their short terms of office led to continual disorder. 

During the “long war” of the time of Murad III the army in- 
creased disproportionately, but its individual units were no longer 
trained in the barracks and their military value was next to noth- 
ing. The sultans isolated themselves in their palaces and led lives 
of pleasure, thus losing contact with the army. They appointed 
incompetent commanders and executed them if they were defeated, 
which paralyzed the initiative of those with a genuine ability to 
command. As the supply of provisions and ammunition was also 
in disorder, many deserted from hunger and lack of munitions. 
Although the army decreased in numbers after the treaties of 
Karlowitz and Passarowitz, the leaders of the janizaries would 
mark any man in the street as a regular soldier, register his name, 
and put the pay in their own pockets, while the man himself went 
on with his own work. All attempts so far had failed to remedy 
these abuses. To make matters worse, the frequent change of 
sultans, often brought about by the janizaries themselves, meant 
accession presents which at times depleted the treasury. Then 
the treasury was refilled by debasing the coinage. 

Science and industry which were far advanced at the time of 
Suleiman had taken no part in the progress of the 17th and 18th 
centuries but had remained hopelessly medieval. The official class 
was mostly illiterate, and the gadis who meted out justice were 
ignorant. The Turks refused to learn any European languages 
and knew very little of what was going on in the world. When 
necessity arose they used Christians and Jews as interpreters and 
became correspondingly dependent on them. Few books on phi- 
losophy, mathematics, and history were printed in Ahmed III’s 
reign, Only literature, especially poetry, flourished during this 
age, and many of the great Turkish poets were of this time. Tex- 
tile industries, patronized by the sultans, also flourished. Manu- 
facture of implements of war and ammunition continued, partly 
because of artisans who inherited their craft and partly because of 
experts brought from the West for the purpose. 

Selim III (g.v.; 1789-1807), the son of Mustafa III, though 
caged, had maintained a secret correspondence with the king of 
France, which gave him an opportunity of greater knowledge and a 
more normal view of the world. A passionate admirer of French 
culture, he wanted Turkey to be equal with the Western powers in 
every branch of progress. It was in Selim’s mind that the new 
Turkey originated, and with him the struggle for reform and 
progress began seriously, at the price of many Turkish martyrs. 
He hoped to bring the war to a victorious end and so acquire the 
necessary prestige for his reforms. When the news of the Russian 
victory of Kalas reached Istanbul, he called a council, enumerated 
the causes of defeat and disaster, and proposed internal reform 
as the only remedy. He insisted that the people should elect their 
own kethudas (mayors) and ayans (notables) without the inter- 
ference of the governors, that an end should be put to the unlawful 
tribute which the rayahs were made to pay, that the army and the 
administration should be organized on a Western basis. 
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In the meantime one Austrian army defeated the Turks in Serbi; 
and captured Belgrade, while another in conjunction with '| 
Russian Army captured Focşani. On Aug. 4, 1791, the new Hoh 
Roman emperor, Leopold II, who was unfavourable to the Ruse 
alliance, made a peace with Turkey at Sistova (Svishtoy) h 
which Belgrade was restored to Turkey. But Russia, after dele, 
ing the Swedes, who were Turkey’s allies with Prussia, was free ty 
carry out its policy of extension in Turkey, and the war continued, 
It was about this time that William Pitt in England proposed the 
policy of preserving the integrity of the Turkish Empire, It ap. 
peared first in the form of friendly advice to Russia to make peace 
with Turkey, which was rejected by Catherine II. Turkey, after 
several reverses on the field, made peace with Russia in 1792 at 
Jassy, the Dniester becoming the Turkish frontier in Europe, 

Selim continued his reforms, especially in the army. He formed 
a new corps, but in order to disarm the jealousy of the janizaries 
he affiliated the new corps to them, Military schools were opened, 
the fleet was reorganized, and instructors were brought from Eu- 
rope. But his progress was interrupted by the war with France 
(1798). Napoleon attacked Egypt, more as a move against En- 
gland than against Turkey, as his aim was to open a French route 
to India. Turkey fought against France in alliance with England 
and Russia. Napoleon was beaten in Syria, the French fleet was 
destroyed by Nelson at Abu Qir, and the Ionian islands were cap- 
tured by the Turkish and Russian fleets, Peace was concluded 
with France in 1802. The reactionary governors whose interests 
were injured by the new reforms continued to cause disorder in 
every part of the empire. Pasvantoglu, the governor of Vidin, 
drove the peaceful rayahs to revolt by his persecutions, and the 
insurgents chose Karageorge (George Petrovich) as leader and 
succeeded in taking Belgrade. An army was sent to punish 
Pasvantoglu, without result. The revolt of the Wahhabis in Najd 
became another source of anxiety which continued till the time of 
Mahmud II. A marked renewal of trouble broke out with Russia 
over the principalities, Constantine Ypsilanti and Alexander 
Murusi, hospodars of Walachia and Moldavia, two instruments of 
Russia, had caused risings against the Porte which had led Turkey 
to dismiss them without the consent of Russia, thus violating the 
agreement of 1802. Russia and England protested, and the two 
were replaced. But, encouraged by the French ambassador, H. F. 
B. Sébastiani, Turkey declared war against Russia, although the 
British ambassador threatened to join Russia against Turkey 
(Nov. 6, 1806). The British fleet passed the straits, anchored of 
Istanbul, and delivered an ultimatum, ordering Turkey to dismiss 
the French ambassador within 24 hours and to make peace Wl 
Russia. The Porte, encouraged by Sébastiani and by popular 
indignation at the presence of the ships, decided to resist, The 
entire population of Istanbul helped to range 1,000 guns along 
both sides of the Bosporus in one day. The British fleet retire 
considerably damaged. 

In the meantime the reforms and the progress of the new army 
were leading the janizaries and the corrupt officials to make des 


perate efforts in opposition, and they were supported by ae y 
the reactionary governors. In 1807 the garrisons on be fie 
al 


Sea rose, under Kabakjioglu, and killed their officers am 
who were known to be reformists. ‘The rebellion became gem 
and the abolition of the new troops was demanded. The conces: 
sions made by the sultan in the hope of preventing further bloo 
shed only encouraged the rebels to make greater demands, 
finally they dethroned him. P 
Selim’s successor Mustafa IV (q.v.; 
Hamid I, abolished all the reforms, and anarchy continue 
his reign of 14 months, In 1807, during the negotiations 
Tsar Alexander I and Napoleon at Tilsit for the partition of it 
key, Napoleon undertook to mediate peace between Russia ié 
Turkey if Alexander would withdraw his troops from a urk 
and Moldavia. An armistice was signed in August 1807, the ittee 
ish army retiring to Edirne. ee 


h of Abdu 
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In the winter of 1807 a com 
composed of the adherents of reform in Rushchuk (Ruse; tu sal 
garia), persuaded Bayraktar Pasha, who had distinguishe 00 
in the Russian war, to march on Istanbul with an army of 20% 
men with the object of reinstating Selim and his reforms: 
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was killed by the janizaries before Bayraktar’s army could enter 
the palace (1808). His nephew, Mahmud, Mustafa IV’s brother, 
however, 2 youth brought up in the tradition of reform, escaped 
from the palace. Mustafa IV was dethroned and Mahmud II 

v; 1808-39), the last survivor of his line, ascended the throne. 

Mahmud appointed Bayraktar grand vizier and issued a royal 
proclamation ordering him to treat the people and their rayahs 
with justice and to reestablish order, As the Russian question was 
not settled and the principal governors were all trying to instigate 
revolts by declaring the reforms to be antireligious and thereby 
exciting fanatical resistance, Mahmud II based his arguments on 
religious grounds and demonstrated the necessity of education and 
reform in the name of Islam. Bayraktar Pasha called a council 
in Istanbul to which he invited notables and influential men from 
Anatolia and European Turkey. The council decided that the 
new troops, under European instructors, were to be reestablished 
under the name of Sekban-i-jedid; that the janizary organization 
was to be retained but reformed, those only nominally on the 
register and receiving pay without serving to be dismissed; and 
that the authority of the sultan was to be permanent. The new 
grand vizier managed to restore comparative order and began his 
reforms seriously, but while the troops who were loyal to him 
were on leave the janizaries attacked his home at night. He pre- 
tended to parley with them asking to have his womenfolk removed 
toa safe place, after which he promised to give himself up. But 
when the women had been removed he opened fire on the rebels 
from his windows and fought them to the last shot, after which he 
blew himself up in the powder magazine under his house. The 
janizaries, once more masters of the situation, resumed their mas- 
sacres of the new troops and forced the sultan to cancel all the 
reforms, 

The truce signed with Russia in 1807 had had no result, and the 
war continued fitfully. France had encouraged the Porte to re- 
sume the Russian wars but the misfortunes of these wars aroused 
public opinion in Turkey against France and turned it in favour of 
England, In 1809, a treaty was signed in Chanak (Canakkale) 
between England and Turkey, the British representative being Sir 
Robert Adair, A peace with Russia was also concluded on May 28, 
1812, in Bucharest by the mediation of Stratford Canning, who 
ater as Lord Stratford de Redcliffe, British ambassador, played a 
great part in Anglo-Turkish friendship. The treaty gave Khotin, 
ender, and Akkerman (Belgorod-Dnestrovskiy) to Russia and 
confined the eastern frontiers of Turkey to the lines of the Prut 
River, The clause which restored Serbia to Turkish suzerainty 
Sie rise to disputes. The Turkish Army marched into Serbia and 
‘Pointed one Milosh Obrenovich as the governor of his district; 
Rene raised a successful revolt against Turkey and ruled 
kil ‘i in Semi-independence. Karageorge, who had returned, was 

ed by him, and in 1817 he was designated hereditary prince of 


Serbia 


During the war with Persia, Russia had acquired the right from 


sey to use temporarily the road from the Black Sea to Tiflis 


x ilisi) by way of the valley of the Rion-Aras. Russia desired 
nate this district ceded to it by a secret clause in the Treaty of 


few mest, and the sultan had refused to ratify it. But within a 
the Bln Russia acquired the high land between the Caspian and 
an Pati Sea and the low lands along the coast between Anapa 
Such 1, which were nominally under the suzerainty of the sultan. 
rea the situation when a European guarantee of integrity 
that th €Y Was proposed at the Congress of Vienna, in the belief 
„e breakup of the Turkish Empire would endanger the 
ander S It was decided, with the consent of the tsar Alex- 
frontiers i England, F rance, and Austria should trace clearly the 
Undertakı of the Turkish Empire, whose integrity the powers would 
humil ime to guarantee, The Porte, deeming the proposal to bea 
th ng foreign intervention, refused. The return of Napoleon 
thus re e question into the background and the Turkish Empire 
F mained outside the European Concert. This Eastern Ques- 
tan: be K Which occupied the political history of the 19th century 
Esiteg: aed up as the result of the conflict of the following 
the Briti sias and Austria’s desire tọ reach the Mediterranean; 
ish desire to prevent Turkey from obstructing the route 
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to India, and the desire of the non-Muslim Turkish subjects for 
independence, which was often concealed under the demands for 
reform. 

Mohammed Ali Pasha, the governor of Egypt, who had become 
known during the war with Napoleon, had proved his strength in 
1811 by destroying the Mamelukes. His successful expedition 
against the Wahhabis in Hejaz had made him a popular hero as the 
saviour of the holy places. Another Ali Pasha (see Att called 
the Lion of Janina), originally from Tepeleni, who kept order for 
a time in Greece and Albania, but who became rebellious, was 
slain in 1822. 

The Greek Rising. —The Greeks found this an opportune mo- 
ment to realize their ideal of national independence (see GREEK 
INDEPENDENCE, War oF). Their hopes had begun at the time of 
Peter the Great and were considerably strengthened by the at- 
titude of Catherine II. Their secret revolutionary society, the 
Etaireia, was founded in Odessa in 1814. The society passed into 
action with the help of Alexandros Ypsilantis, son of hospodar 
Ypsilantes, a Greek who had become a general in the Russian Army 
and used his forces to support insurgents in Moldavia in 1821. 
The emperor Alexander’s aversion to supporting a revolutionary, 
even against the infidel Turks, together with the preference of the 
population of the Danubian principalities for the Turkish rule 
rather than that of the hated Phanariotes, considerably weakened 
the cause of the insurgents. This, the first serious rising was put 
down at the battle of Dragashani on June 19, 1821. The Greek 
rebels in the Morea, however, had massacred almost to extermi- 
nation the native Muslims and the sultan retaliated by executing 
the Greek patriarch in Istanbul on the charge of having instigated 
the slaughter. Russia, taking this up as an insult to the Orthodox 
Church, broke off relations with Turkey. The European powers 
used every effort to avert a Russo-Turkish conflict. Metternich 
hoped that with time and the moral and material assistance of 
European peoples the Greeks would of themselves achieve na- 
tional independence, On March 25, 1823, however, George Can- 
ning induced England to recognize the Greek insurgents as a bel- 
ligerent party. The Russian emperor, jealous of this new influence 
in favour of the Orthodox Christians of the East, called as a coun- 
terpoise a conference in St. Petersburg in April 1824, Neither the 
Turks nor the Greeks would abide by its decisions and the sole 
outcome of the conference was an offer of the joint mediation of 
Austria and Russia, which the Porte refused. The sultan, finding 
himself unable to put down the Greek revolt, asked the aid of 
Mohammed Ali Pasha, the governor of Egypt, promising him the 
general governorships of the Morea, Syria, and Damascus in re- 
turn, The well-disciplined Egyptian fleet and army approached 
the Morea under the command of Ibrahim Pasha, the son of Mo- 
hammed Ali. The Greeks were defeated in June 1827, Athens 
once more was in the hands of the Turks, and Ibrahim Pasha was 
sending crowds of Greeks as captives to Egypt and replacing them 
by the fellahin (Egyptian peasants), An isolated Russian inter- 
vention, for which Russia was concentrating in the south, was 
prevented by the death of the tsar Alexander in 1825. Canning 
persuaded the new tsar Nicholas I to call another conference in 
St. Petersburg on April 4, 1826, as a result of which England 
was empowered to offer Turkey a settlement of the Greek question 
based on the establishment of Greece as a vassal and tributary 
state. In case of refusal the two powers, whether separately or in 
common, would take the earliest opportunity of enforcing a settle- 
ment. Russia, meanwhile, issued a separate ultimatum to the 
Porte for the satisfaction of its other grievances. The Porte, 
though it resented new demands being made before the others were 
dealt with, was unable to resist and signed the Convention of Ak- 
kerman accepting the Russian demands which were: the confirma- 
tion of the Treaty of Bucharest; the opening of the navigation of 
the Black Sea to Russian ships; seven years’ term of office for the 
hospodars of Walachia and Moldavia, as well as the consent of the 
Russian ambassador in Istanbul before they could be dismissed; 
and the recognition of the autonomy of Walachia and Moldavia, 
where no Muslim was to reside except in the fortresses. 

Mahmud II, by a wholesale massacre on June 15, 1826, had 
crushed the janizaries, and the defense of the empire was now in 
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the hands of the new army. Helmuth von Moltke was to be among 
the large number of French and Prussian instructors engaged for 
it. Mahmud also abolished what remained of the feudal system 
in the provinces, The taxes were to be gathered by the central 
government. The execution of individuals by the viziers without 
trial and the confiscation of the property of wealthy persons de- 
ceased, or of persons executed by the state, was forbidden by 
new regulations. Mahmud II himself discarded the turban and 
adopted the fez and European costume, and ordered all officials 
to do the same, The fez remained the official headgear of the 
Turks till the passing of the “hat law” by the Turkish republic 
in 1925. 

The Greek question was still unsettled. In 1825 the Greeks 
formally asked for the mediation of England, Canning’s objection 
to intervening unasked having thus been removed, he invited the 
cooperation of Russia in making representations to the Porte 
which should be based on the Protocol of St. Petersburg and 
suggested measures of coercion in case of refusal; the tsar con- 
sented to this. The coercion was to take the form of a pacific 
blockade of the Morea, so as to force Ibrahim Pasha to evacuate 
the country by cutting off his supplies. Austria and Prussia, in the 
conference of the five powers of the Grand Alliance in London 
in 1827, protested against coercion of the Porte for revolutionary 
purposes and withdrew. On the suggestion of France, however, 
the protocol was made into a treaty and, as the Treaty of London, 
was signed by the three powers on July 6, 1827. By its public ar- 
ticles the powers agreed to secure the autonomy of Greece under 
the suzerainty of the sultan without any breach of friendly rela- 
tions with Turkey. But by additional secret articles it was agreed 
that in the event of the Porte’s not accepting the offered mediation, 
consuls should be established in Greece and an armistice should be 
proposed to both belligerents and enforced by the powers. 

The armistice, accepted by the Greeks, was refused by Ibrahim 
Pasha, pending instructions from Istanbul, though he consented 
to keep his ships in the harbour of Navarino. In the meantime 
the Greeks destroyed a Turkish flotilla off Salona (Amphissa), and 
Ibrahim, taking this as a breach of the convention, set sail from 
Navarino northward. The Russian and French fleets joined the 
British fleet at Navarino and, on Oct. 20, attacked the Turkish 
and Egyptian fleets and destroyed them (see NAVARINO, BATTLE 
or). Turkey broke off diplomatic relations with the three powers 
concerned, and the sultan issued a proclamation denouncing the 
cruelty and perfidy of the European powers and summoning the 
Muslims to a holy war. Canning had died and England had gone 
back to its policy of preserving Ottoman integrity, so the struggle 
that followed was restricted to Russia and Turkey. Russia de- 
clared war on Turkey April 26, 1828, England disapproving and 
France agreeing. Although Turkey was in the midst of confusion 
because of the destruction of the janizaries and the new army 
was small and hardly formed, the resisting power of the Turks was 
raised to its utmost by the attitude of the powers. Russia had 
to fight two very hard and difficult campaigns before Gen. H. K. 
Diebitsch could dictate terms of peace at Adrianople (Edirne) 
(Sept. 14, 1829). A protocol at London on March 22 had pro- 
posed boundaries for an autonomous Greece. The Treaty of 
Adrianople between Turkey and Russia provided that the Danu- 
bian principalities were to become practically independent; that 
the districts of Anapa and Poti were to be ceded to Russia; and 
the Greek question was to be settled according to the terms of the 
protocol of March 22. But in order that Russia should not enjoy 
the prestige of having emancipated Greece unaided, the other pow- 
ers decided to give further concessions to Greece, and this was ex- 
panded into the Treaty of London of May 7, 1832, by which Greece 
became an independent kingdom under the Bavarian prince Otho 
(see Russo-TurKIsH Wars; GREECE: History). 

The Egyptian Revolt.—Turkey suffered a series of serious in- 
ternal revolts after these reverses had reduced its prestige. Bosnia 
and Albania revolted. In 1830 the French occupied Algiers. Mo- 
hammed Ali Pasha, then governor of Egypt, was found to have in- 
trigued in the revolt of Albania and in Damascus. He was re- 
called and replied by open revolt, sending his army under his son 
Ibrahim Pasha to invade Syria (1831). Mohammed Ali Pasha’s 
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hope was to seize the sultanate and to start a new dynasty—a 
which seemed feasible when, after capturing Damascus and 
and defeating the Turkish Army in Konya, Ibrahim inva 
tahya. As France was supporting Egypt, Turkey endeavoy 
draw England into an alliance against Egypt. Palmerston refus 
in spite of the efforts of Stratford Canning, and Mahmud I]; 
desperation asked for help from Russia. The Treaty of 
Skelessi (Hunkiar Iskelesi) was signed July 8, 1833, and the 
sian Army came to the Bosporus to help the Turks against i 
Egyptian Army which was now threatening to march on the c 
England and France, suspicious of Russia, now mediated, They 
forced Mohammed Ali to stop the march of the Egyptian Atm 
and made the sultan accord the hereditary governorships of Adana, 
Crete, Tripoli, and Damascus to him. This put a tempor 
to the war. The Treaty of Unkiar Skelessi had included claus 
which permitted: (1) Russian warships to pass through the straits 
and to land troops if necessary and (2) the closing of the straits to 
warships of all the other powers. These clauses seemed to place 
Turkey in the power of Russia. After securing peace under these 
humiliating conditions Mahmud once more began to prepare his 
army while Mohammed Ali increased his with recruits from 
provinces which had been given him. In 1839 Mahmud senta 
Turkish army against the Egyptians in Syria but was badly beaten 
by the forces of Ibrahim Pasha at Nizip in the north of Syria 
Mahmud died in Istanbul on July 1, 1839, a few days after the 
battle. hag 
Internal Affairs—Mahmud II’s reign opened seriously the 
riod of westernization in Turkey. In addition to the army reform 
already mentioned, the Dervish order of the’ Bektashi which sup: 
ported the janizaries was abolished, medical schools were c 
by experts from Europe, and the civil service was organized 
modern basis. A number of students were sent to Europe for’ 
first time, a newspaper and the first official printing press were es- 
tablished. The Ministry of Foreign Affairs and the Ministry of the 
Interior were organized as well as the Ministry of Public Works 
and the Supreme Council of Legal Affairs. ‘The title of grand 
vizier was changed to bash vekil meaning “prime minister” (tho 4 
the title of grand vizier was later restored). The naval and ir 
schools and the school of engineering founded by Selim: TII were 
reorganized, and in 1838 a Council of Public Instruction Wii 
formed. The basis of compulsory elementary education | 
down by a royal proclamation which forbade children who had 4 
no elementary education to take up any craft. The pious foi 4 
tions (vakf) were unified and organized into a ministry. x 
Abdul-Mejid I (1839-61).—Abdul-Mejid succeeded his i 
ther at the age of 16 when Mohammed Ali Pasha of Egypt 
on the verge of seizing Turkey and the empire seem 
to dissolve into its elements. The army, the government, and 
sultan were helpless, and the Turkish fleet was handed over 
Mohammed Ali Pasha by the treachery of Adm. Ahmed Pi 
But to prevent Russia from using the Treaty of Unkiar Skele 
its own purposes the great powers decided to intervene 
Turko-Egyptian conflict and called a conference in 
France, which had supported Mohammed Ali Pasha, took n 
in the final settlement, but Russia for the purpose of breaking 
entente between England and France waived its claims um 
Treaty of Unkiar Skelessi and joined the concert. By 
vention of London, which was signed on July 15, 1840, the 
norship of Egypt became hereditary in Mohammed 
without undermining the sovereign rights of Turkey; 
claims to Crete, Syria, and the Holy Cities were aban 
year later, on July 13, 1841, five powers signed the protoe 
détroits, by which the sultan was to close the straits to wa 
of all the powers. 1 
The schemes for reform which Selim IJI and Mahmud Pg 
only been able partially to realize were to be more fully wor 
under Abdul-Mejid I. Mustafa Reshid (g.v.), the Turkish f 
minister and ambassador to London, returned. A friend of 
ford Canning, he was the greatest statesman and westernizer 
reform period, and he personally prepared a tanzimat or Vé 
of reforms and made the sultan sign and issue it under the 
Gulhane-hatti-humayouni (royal decree of Gulhane). From 
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decree dates the fundamental change of Turkey from the old sys- 
tem based on theocratic principles to that of a modern state. Like 
the preceding decrees, in order that it might disarm fanatical opin- 
jon, it also emphasized that all progress was in accordance with 
Islam. It un lertook to issue laws conforming with the age; to 
establish security of life, property, and honour (no one was to be 
punished without trial); to remodel every branch of the adminis- 
tration, and to accord perfect equality to all Ottoman subjects of 
whatever race or creed. This meant a great difference for the 
Christians. Though they had religious and communal freedom by 
the firman of the conqueror, the political complications caused by 
the separatist tendencies and the massacre of the Muslims in the 
Morea by the Greeks had aroused intense hatred and made their 
position difficult and even dangerous. The attempt of the tanzimat 
to establish them as equal citizens helped to unite them with the 
ruling race and before long the Christians shared all the offices in 
the administration, even up to the rank of cabinet minister, 
Mustafa Reshid with a few convinced and westernized men around 
him made gigantic efforts to enforce the new principles in every 
department, The announcement of reforms, however, regularly 
ran far ahead of their performance. 

Mahmud’s military organization was extended by engaging more 
foreign instructors and opening more military schools. The most 
important change was the recruiting law, which reduced military 
service, hitherto for an indefinite time, to a limited period. The 
Christians were exempted from military service upon payment 
of a special tax. A body of gendarmerie was instituted. 

In addition to the only existing educational institutions, that 
of the ulama and the schools maintained by private donations, 
with studies based on the Koran, the council of education founded 
ad multiplied both primary and secondary state schools, and 
tried to unify and centralize education by sending superintendents 
to the provinces to carry out the state system. Commercial courts 
were opened. As the civil and penal cases were sent to the sheria 
Courts, a school for judges was opened and attached to the office 
of the Seyh iil-Islam. 

Permanent ambassadors were appointed from among the best 
statesmen and sent to European capitals; this helped to create 
friendly relationships with the Western powers. The promise of 
the reforms, which without resorting to terrorist methods ap- 
peared to be forming a centralized and efficient government, 
mturally aroused great sympathy for Turkey and hope for its 
future, The only international controversy arose when in 1848-49 
Turkey, true to its traditions, refused to give up the Polish and 
lungarian refugees. Turkey had England’s support in this act, 

difference with Persia over the frontier question was settled 
for the time being by the Treaty of Erzurum (1847) by English 
ind Russian mediation, 

The Holy Places and the Crimean War—The possibility of a 
Strong and reformed Turkey made Russia uneasy, Since the time 
of Peter the Great and Catherine II it had considered itself the 
tishtful heir to most of the lands of the declining Turkish state. 
) icholas I, who went to London in 1844, proposed to England the 
pan of Turkey, which he called a “sick man.” England was 
the ene Crete and Egypt, Istanbul was to be a free city, and 
nies an states were to be autonomous under Russia. Suspi- 

EIN the Russian designs, England refused to solve the Eastern 
i lesa. by so drastic a measure. But the question came up again 
monk through a quarrel between the Catholic and Orthodox 

mts about the Holy Places in Palestine (q.v.). 


ae “apitulations signed on May 28, 1740, by Mahmud I, ac- 


ot eats of the other Catholic nations, under the protection 


i : . . 
ie Ny, onks of the two churches would have passed unnoticed if 

t his “apoleon had not in 1850 seized the opportunity to win over 

to the P. € the clericals in France: the French ambassador handed 


Orte a formal demand for the restitution to the Catholics 
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of all their rights. The Ottoman government proposed a mixed 
commission of inquiry, and France agreed with the condition that 
no documents later than 1740 should be admitted as evidence, As 
this suggestion excluded the Treaty of Kainarji, the tsar demanded 
that nothing should be altered in the status quo, ‘This was a con- 
test between Russia and France for paramount influence in the 
East: England was inevitably involved and took the side of France 
and Turkey. The Porte arrived at a compromise in March 1852 
by issuing a firman which accorded privileges to both sides, taking 
on itself the right of “protection.” Neither France nor Russia 
accepted this as neither desired a settlement. Louis Napoleon, who 
became emperor as Napoleon III in 1852 and whose new title had 
been recognized only equivocally by the tsar, wanted a war for 
dynastic reasons, and the tsar thought the moment opportune to 
drive out the infidel from Europe. The tsar renewed the proposals 
of partition made in 1844. 

In 1853 Prince Aleksander Sergeevich Menshikov was sent to 
present the Russian ultimatum to Istanbul, He demanded the 
recognition of the status quo in the matter of the Holy Places and 
of the tsar’s right under the Treaty of Kainarji to protect the 
Orthodox subjects. The Porte turned for advice to Lord Strat- 
ford de Redcliffe, the British ambassador, who was both popular 
and influential. He grasped the situation at once and persuaded 
Menshikov to present the two demands separately. On April 22, 
the question of the Holy Places was settled by the British, Russian, 
and French ambassadors. Then when the question of the Russian 
protectorate over the Christians was raised, Menshikov found him- 
self opposed by the ambassadors of the other powers. Menshikov 
demanded that the Porte should give a note reaffirming the Russian 
rights, and this the Turkish cabinet seemed inclined to accept. 
But that cabinet fell; Mustafa Reshid came into power and, ad- 
vised by Lord Stratford de Redcliffe, refused the Russian demand. 
Menshikoy left Istanbul on May 21. On July 4 the Russian 
army under Prince Mikhail Dmitrievich Gorchakoy entered the 
Danubian principalities. It was explained, however, by a circular 
that this was not with the purpose of attacking Turkey but in 
order to obtain material guarantees for the enforcement of the 
existing treaties. In August a conference of the four powers (Brit~ 
ain, France, Austria, and Prussia) assembled in Vienna, but the 
settlement proposed conceded everything to Russia except the 
protectorate, and the Porte would not agree to it, In October 
Turkey presented an ultimatum to Russia demanding the evacua- 
tion of the principalities, and the French and English fleets passed 
the Dardanelles. Lord Aberdeen, hoping to keep peace, informed 
Russia that as long as it abstained from crossing the Danube or 
attacking a Black Sea port there would be no casus belli, But Rus- 
sia bombarded Sinop on the Black Sea coast and destroyed a Turk- 
ish squadron (Nov. 30), and the French and English fleets entered 
the Black Sea and demanded that the Russian fleet should retire, 

The conflict at Sinop had been more like a slaughter than a 
battle, and the excellent behaviour and initial successes of the 
Turkish land forces aroused sympathy and admiration throughout 
Europe. The belief in the rejuvenation of Turkey seemed justi- 
fied, On March 27, 1854, Great Britain and France declared war 
on Russia, with the strong support of public opinion; they were 
later joined by Sardinia, Austria put pressure on Russia to with- 
draw from the Danubian principalities and occupied them itself in , 
agreement with Turkey, (See EASTERN QUESTION.) 

The main operations of the Crimean War (g.v.) were confined 
to the Crimea. The allied troops landed on Sept. 14, 1854, and the 
campaign lasted till December 1855, when the threatened interven- 
tion of Austria forced Russia to accept terms which were ultimately 
embodied in the Treaty of Paris (March 30, 1856). Russia aban- 
doned its pretensions to protect the Christians in Turkey and re- 
nounced its right of exclusive interference in the Danubian prin- 
cipalities, to which a fragment of Bessarabia was restored; the 
navigation of the Danube became free under the supervision of an 
international commission; the Black Sea was to be open to com- 
mercial ships of all countries and closed to all warships except a 
limited number of small warships belonging to Turkey and Russia; 
Turkey was admitted to the European Concert and the contracting 
parties were to respect its independence and the integrity of its 
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territory; the tanzimat was reaffirmed and enlarged by a decree 
of the sultan called the hatti-humayouni, which was included in 
the treaty under insistence from the powers. 

The new era following the Paris Conference opened with several 
outbursts against the reforms. It is noteworthy that the Chris- 
tians, even the clerical class, were opposed, either for fanatical 
reasons or at the instigation of Russia, which did not want Turkey 
to be strengthened. In 1859 the Danubian principalities, encour- 
aged by France and Russia, united and, choosing Alexandru Ion 
Cuza as their ruler, formed the principality of Rumania (q.v.). 
In 1860 a disturbance in Lebanon involving the Druzes and the 
Christians led to a French occupation, which Fuad Pasha, seconded 
by Ahmed Vefik Pasha (g.v.), the Turkish ambassador in Paris, 
contrived to restrict and to terminate as soon as possible. A régle- 
ment was signed in Istanbul on June 9, 1861, instituting an au- 
tonomy for Lebanon under a Christian governor to be chosen 
by the powers with the consent of the Porte. This agreement 
lasted till World War I, 

Toward the end of Abdul-Mejid’s reign a secret committee was 
formed in Istanbul to plot the assassination of the sultan and to 
propagate the idea of a constitutional regime for Turkey. 

Abdul-Aziz (1861-76).—Abdul-Aziz became sultan on his 
brother Abdul-Mejid’s death in 1861 and reaffirmed by decree the 
principles of the tanzimat. Pan-Slavism, which had its centre in 
the University of Moscow, began to penetrate Montenegro and 
Hercegovina, which rose in revolt. These revolts were put down 
but the Serbs also revolted, demanding the expulsion of the Mus- 
lims who lived in the fortresses. In 1862 this revolt was pacified 
by ceding a few more fortresses to the Serbs; and five years later, 
through the mediation of England and the Netherlands, the Turk- 
ish troops were withdrawn altogether. The Cretans, aided by 
Greece, revolted and declared their union with Greece. Thereupon 
Ali Pasha, the grand vizier, went to Crete with an army and quelled 
the revolt; the episode led to'a diplomatic rupture with Greece and 
in 1869 a conference of ambassadors in Paris accorded local 
autonomy to Crete under Christian governors. Meanwhile, Ismail 
Pasha, who became viceroy of Egypt in 1863 and was a man 
given to unrestrained expenditure, had obtained loans from France 
and England, bribed a large number of influential men in the Porte 
and made the sultan agree to the establishment in Egypt of a suc- 
cession from father to son, which he did by issuing the firmans of 
May 27, 1866, and June 8, 1867, the latter according to the gover- 
nor of Egypt the title of khedive. Abdul-Aziz yielded so easily 
because he was desirous of bringing about the same alteration in 
the succession in Turkey in favour of his eldest son. Also, the 
introduction of a regular budget system for the first time revealed 
the deplorable state of the treasury. New loans, internal and ex- 
ternal, had to be raised in order to pay the interest on the old debts. 

The regime of Midhat Pasha (g.v.), the father of the Turkish 
constitution, as the governor of Niš, was so popular with all races 
and creeds that his methods were introduced into other Rumelian 
vilayets. The people elected their provincial councils, and criminal 
and civil courts were first opened in those provinces. On March 
10, 1870, a firman instituted the Bulgarian exarchate, thus severing 
the Bulgarian Church from the jurisdiction of the Greek patriarch 
of Constantinople. In 1871, Russia, taking advantage of the weak- 
ened state of France, declared itself no longer bound by the Treaty 
of Paris, which had restricted the number of Russia’s warships on 
the Black Sea. An international conference which met in London 
in 1871 recognized this by abrogating the restrictions on both Rus- 
sia and Turkey. The passage of the straits remained interdicted 
to warships. 

A law promulgated on June 18, 1867, for the first time allowed 
foreigners to hold landed property throughout the empire except 
in Hejaz on condition of their being divested of their right to 
the protection of their own authorities concerning such property. 
The grand vizier, Ali Pasha, also made the first amendment to the 
capitulations by inducing the powers to accept Turkish jurisdiction 
over small cases for their subjects who lived at a distance from 
consular towns. In 1866 a Bulgarian insurrection, instigated by 
Russia, broke out in Turnovo on the pretext that the reforms 
promised by the firman quoted in the Treaty of Paris had not been 
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carried out. Although Midhat Pasha pacified the rising, its red! 
motive, which was nothing less than a desire for national inde. 
pendence, remained unaltered. After the death of such able states | 
men as Ali Pasha and Fuad Pasha, Abdul-Aziz became despotic and 
began to exile people without trial. The palace expenses increased 
and financial conditions became worse. The worldwide depres. 
sion which began in 1873 ended the process of borrowing to cover 
extravagance and meet deficits. Recourse was made to increased 
pressure for taxes, which were still payable in kind. Mahmud 
Nedim Pasha was obliged to declare that the government could 
pay only a 50% annuity on its debts; whereupon Europe con. 
sidered Turkey bankrupt, and the state began to lose the prestige 
gained after the reforms. The agrarian conflict between the Mus- 
lim landowners and the Christian peasantry in Hercegovina now 
spread to the Serbs and Bulgars. A revolt of the latter people 
was punished with traditional Turkish severity. The Bulgarian 
atrocities committed by the Turks in the summer of 1876 turned 
public opinion in the West against Turkey still more. 

A secret revolutionary society, formed during the time of Ali 
Pasha and called the Young Ottomans, was spreading its ideas and 
influencing public opinion, The great Turkish poet and patriot 
Namik Kemal Bey and another poet and satirist, Ziya Pasha, fled 
to Paris and published pamphlets inciting the people to demand a 
constitutional government and succeeded in smuggling them into 
every part of Turkey. Midhat Pasha, who shared the opinions of 
the Young Ottomans, succeeded in winning over other members 
of the cabinet for constitutional change and obtained a fetva for 
the deposition of Abdul-Aziz, who was accordingly dethroned on 
May 29, 1876, with the purpose of establishing a constitutional 
regime. A few days after his deposition he committed suicide, 
His nephew Murad V, Abdul-Mejid’s son, who ascended the throne, | 
became insane after reigning three months and was deposed | 
Murad’s brother Abdul-Hamid, believed to be liberal, but actually 
reactionary, was placed upon the throne (Aug. 31). 

Abdul-Hamid II (1876-1909).—In the autumn of 1876 Rus | 
sia made preparations looking toward war with Turkey. With 
the hope of settling peacefully the Bosnian, Serbian, and Bulgarian 
questions, the British government of Disraeli took the initiative 
in calling a conference at Istanbul. After assembling on Dec. lt 
the conference appeared to be making progress, proposing that 
Bosnian and Bulgarian areas should be given substantial autonomy 
under a governor-general named by the sultan and approved 
the powers. But on Dec. 23 the sultan proclaimed a constitution, 
mainly modeled on the French system, which had been prepare 
by Midhat Pasha. The defeated conference dragged on for four 
weeks and then disbanded, Two weeks later, on Feb. 5, 1977, the 
sultan dismissed and banished Midhat Pasha. The Turkish Patliae 
ment, which met in March, declared that there was no neei ee 
Russian protection over Ottoman Christians. Russia in sper 
tion declared war on Turkey on April 24. The Rumanians jon 
Russia, and Austria declared its neutrality. Public opinion 
Europe was anti-Turkish, especially in England, because o! 
financial repudiation and the sanguinary repression of p, 
garian revolt, and not a single voice was raised in favour of Tut He 
The Turks were defeated both in Europe and in Anatolia | 
Russo-TurkisH Wars), and the Russian Army reached 
where both a truce and the preliminaries of peace were signi 
Jan. 31,1878. A treaty was concluded in San Stefano on aie 
1878. Rumania and Serbia were to become independent, 1 
Bulgaria was to become a vast principality, its frontiers T á 
both to the Mediterranean and the Black Sea. The provine 


Kars, Ardahan, and Bayazid (Dogubayazıt Kazası) we 


given to Russia as a war indemnity. England objected ed it 
treaty as violating the terms of the international treaty re nsf 


Paris and proposed a new congress. At first only i 
France, and Italy agreed, but when Austria, which was 0. E 
to endanger the retreat of the Russian Army, came in, Rus 
obliged to do likewise. Turkey contracted a defensive 
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nized the independence of Rumania, Serbia, and Montenegro; 
reduced the frontiers given by the Treaty of San Stefano to Bul- 
garia, and further divided the territory into two parts, one of which 
pecame a self-governing Turkish province named Eastern Rumelia. 
Turkey had the sanjak of Bayazid in Anatolia restored but was to 

yan indemnity of 300,000,000 rubles to Russia. The most im- 

tant clause of the treaty was the formal engagement of Turkey 
to introduce reforms in the Rumelian provinces as well as in the 
eastern provinces which had Armenian minorities. 

Abdul-Hamid II, who immediately after the congress engaged 
anumber of European experts on the pretext of reorganization and 
reform, before long dismissed them. Apart from the occupation 
of Egypt by England ( 1882) the chief interest of Turkish history 
now lies in the steps by which Abdul-Hamid secured his predomi- 
nance, The power of the Porte was slowly transferred to the pal- 
ace through the machinations of Said Pasha, the first secretary of 
Abdul-Hamid, who before long was an absolute monarch. Midhat 
Pasha, the veteran reformer, was lured back by a free pardon 
and appointed governor of Izmir. Before long he was arrested, 
charged with the death of Abdul-Aziz, condemned, reprieved, ex- 
iled, and finally executed in prison. Since the finances had be- 
come worse after the warand the payment of debts was falling into 
arrears, Said Pasha, now grand vizier, founded the Ottoman Public 
Debt Administration which gave the control of the payment of 
debts to European delegates. By the decree of Muharrem, Decem- 
ber 1881, several categories of Turkish revenue were assigned 
to this administration, which exercised a weighty influence in 
Turkish finance until 1914. 

In 1885 a rising took place in the province of Eastern Rumelia, 
which was united to Bulgaria. Turkey appointed Prince Alexander 
of Battenberg (the prince of Bulgaria) governor of Eastern 
Rumelia, a diplomatic way of accepting the annexation. Revolts 
in Crete had been in progress since 1889, and Greece hoped to 
annex the island. The series of independent non-Muslim govern- 
ments which had been founded in succession within the empire 
raised the hopes of all the other national minorities. The Ar- 
menians in the eastern vilayets, who enjoyed freedom of educa- 
tion in their schools, succeeded in permeating all the Armenian 
communities with the desire for national independence. Two 
tevolutionary Armenian committees, called Hénchak and Dash- 
taktzutiun, which were in close touch with European centres, were 
formed, Abdul-Hamid’s foolish patronage of the Kurdish com- 
munities encouraged them to persecute the Armenians. This, as 
well as the severity with which the taxes were collected, gave the 

enians two pretexts to rise in revolt in 1894. These revolts 
Were repressed with such sanguinary measures that England and 
fie, Prepared a program of reforms for the eastern vilayets and 
i Turkey to accept it. No effect was given to the Turkish 
a ises, and in 1896, when Lord Salisbury tried to enforce reform 
of Turk vilayets, the other powers would not agree to the coercion 
Rat ey. The Armenian revolutionaries in despair adopted a 

cl revolt which would force the attention of European politi- 
staabi they seized the Ottoman Bank, a European institution 

On th ul. The repression was once more sanguinary. 

Sted e omg that Greece had inspired the revolts in Crete, the 
; scr fared war on April 17, 1897, and the Turkish Army, after 

Bp a severe defeat on the Greeks, marched on Domokos. 

H an becoming anxious, intervened and ended the war. A 
laties S concluded which involved a slight rectification of the 

ecg i the payment of an indemnity of T£4,000,000 by 
Md man rie was put under international control, en dépôt, 
Cancelled. A the capitulations which benefited Greek citizens were 

at n 1898 Prince George, the son of the king of Greece, 
called, a governor of Crete and a National Assembly was 
ata refusal of Austria and Germany to take part in the 
atitude ae settlement of the Cretan question emphasized a new 
b i Germany. toward Turkey. Asa result of this, Germany 
1899 the p oncessioni to construct the Anatolian railway and in 
a is line. Abdul-Hamid’s preference for Germany 

ad he pease of the friendly attitude of the German kaiser 
` Y because he feared the liberal influence which France 

Sand would have over intellectuals in Turkey. 


383 


During the latter part of Abdul-Hamid’s reign the Macedonian 
question became most important. The independent Balkan states 
carried on anti-Turkish propaganda among their own races in the 
Turkish Balkans and it is through this movement that the comita- 
djis appeared in the Balkans. Comitadjis were armed bands of 
political partisans, such as have at various times worked in the 
Balkan Peninsula. Their activities caused risings and slaughter, 
which were avenged by equal if not greater ferocity, thus adding 
to Turkish ill-repute in Europe. In 1903 after the Bulgarian in- 
surrection in Macedonia, Turkey accepted a program, drawn up 
by the Austrian emperor and the tsar of Russia at Mürzteg (Aus- 
tria): the three vilayets of Salonika, Monastır, and Uskub were 
placed under a Turkish inspector general (Hüseyin Hilmi Pasha) 
who in turn was under the supervision of Russian and Austrian 
civil agents. The gendarmerie was given an Italian commander, 
and French, English, Austrian, Russian, and Italian instructors. 
In spite of these reforms Macedonia could not be pacified and the 
work of the comitadjis went on. 

Rise of the Young Turks—The Young Turks were the suc- 
cessors of the Young Ottomans, who after the closing of the first 
Parliament had worked in secret for the restoration of the consti- 
tution by means of publications and secret societies both in Europe 
and in Turkey, mostly among the students in the military and 
medical schools. From 1882 onward Abdul-Hamid had put the 
press under a strict censorship and by an elaborate network of 
spies had abolished freedom of speech. The obscurantist educa- 
tional system was preventing the spread of modern ideas, the 
Christian schools alone not being affected by this system. Under 
these conditions Talat Bey, a chief clerk of the Salonika Post 
Office and a student of law, and Rahmi Bey, a local notable, to- 
gether with a few others, had formed the Secret Society of Union 
and Progress on the model of the Freemason lodges, to restore 
the constitution. The Turkish revolutionary societies in Europe 
were affiliated to the Salonika society through their leader Nazim. 
Then, provoked by reports that Edward VII of England and 
Nicholas II of Russia had planned the partition of Turkey at their 
meeting in Reval (Tallinn) in June 1908, the officers of Macedonia 
such as Niazi, Enver, Mustafa Kemal, and Jemal Pasha joined 
the society, bringing to it the command of an active force in the 
Macedonian Army. In July 1908, Maj. Niazi first led an armed 
rising in Resna and the other conspirators followed, The revolt 
shot through the cities of the empire, and Abdul-Hamid was in- 
formed that he had no alternative but to restore the constitution, 
which he did on July 24. This bloodless revolution aroused en- 
thusiasm even among the Serbian, Bulgarian, and Greek comitadjis, 
and among the Armenian revolutionaries. Representatives of 
nearly all these came to Salonika (Thessaloniki) and joined the 
Union and Progress Movement, which ceased to be secret after 
the proclamation of the constitution. It seemed for the minute as 
though all the different racial elements of the empire would really 
unite in a constitutional Turkey. But the separatist and national- 
ist ideals of the different races were too deeply rooted to be swept 
away by momentary enthusiasms. The restoration of the constitu- 
tional regime postponed the Reval program. But both Austria, 
which thought Turkey an obstacle to its expansion toward the 
Aegean Sea, and Russia, which found a strong Turkey a hindrance 
to its plans of expansion, felt uneasy. On Sept. 15, 1908, the Aus- 
trian and Russian foreign ministers A. L. von Aehrenthal and A. P, 
Iavolski (qq.v.) met at the château of Buchlau and agreed on a 
partition program by which the straits were to be in the Russian 
zone and Bulgaria a Russian sphere of influence; Macedonia was to 
be in an Austrian zone and Serbia an Austrian sphere of influence; 
Albania was to be in an Italian zone and Greece an Italian sphere 
of influence. Three weeks after this meeting Austria annexed 
Bosnia and Hercegovina (Oct. 5, 1908), and Bulgaria declared its 
complete independence. Turkey recognized the Bosnian annexa- 
tion, for which Austria paid £2,200,000 and evacuated the sanjak 
of Novi Pazar. For Turkey’s recognition of Bulgarian inde- 
pendence, Russia cancelled £5,000,000 of the Turkish indemnity 
of 1878, expecting to recover the greater part from Bulgaria. Be- 
fore long these foreign blows were followed by the recrudescence 
of internal conflicts. The Albanians revolted against the new 
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regime in Macedonia, and the Kurds attacked the Turks, the 
Armenians, and the Nestorians in Eastern Anatolia. In Adana the 
reactionaries attacked the Armenians, and Yemen (q.v.) rose in 
revolt. Izzet Pasha was sent to pacify Yemen which he was able 
eventually to do by a friendly agreement with the imam Yahya 
(1911). The reactionary opposition in the capital incited fanatical 
opinion against the new regime. Finally the movement passed 
into a military revolt on April 13, 1909. Some officers and ad- 
herents of the new regime were massacred, and Parliament was 
raided. Abdul-Hamid pardoned the leaders of the revolt and 
formed a new cabinet. In reply an army under Mahmud Shevket, 
sent by the Young Turks from Salonika, marched on the capital 
and punished the insurgents. The evident desire of Abdul-Hamid 
to restore absolutism led Parliament to procure his dethronement 
by a fetva. His brother Mohammed V took his place. 

Abdul-Hamid had tried to revive the political influence of the 
caliphate in the hope of retaining the non-Turkish Muslim ele- 
ments of the empire. This Pan-Islamic deal was favoured by the 
German emperor William II who, during his visit to Jerusalem 
in 1898, spoke of himself as the friend of the “caliph of 300,000,- 
000 Muslims.” Abdul-Hamid constructed the Hejaz railway to 
further the same ideal. (A.A, A.; G. L. L.; E. Z. K.) 

The Italian and Balkan Wars.—Mohammed V had suc- 
ceeded to the throne on April 27, 1909, and in the early years of 
his reign the threats to important sectors of the Ottoman Empire 
continued, On Sept. 28, 1911, Italy, having been assured of the 
neutrality of the powers, sent an ultimatum to the Porte demand- 
ing the cession of Tripoli and Cyrenaica. The Italian fleet then 
bombarded Tripoli ports, and Turkey, without a strong navy, 
was unable to take action. Turkish military commanders, how- 
ever, succeeded in getting to Tripoli and organized the land de- 
fenses. Arab forces under Turkish commanders inflicted losses 
on the Italians and virtually confined them to the coast. However, 
the international situation forced Turkey to make peace and 
Tripoli and Cyrenaica were ceded to Italy, together with Rhodes. 

The international situation which thus forced Turkey’s hands 
in Tripoli arose from the Balkan alliance of Greece, Serbia, and 
Bulgaria, secretly arranged early in 1912. The Balkan Christians 
of the Ottoman Empire had decided, with Russia's help, to prevent 
a Turkey rejuvenated by the revolution from strengthening its hold 
on the Balkans. Thus the Turkish Revolution became the excuse 
for starting the process of carving up the Ottoman Empire. 
Negotiations between Turkey and the powers had been going on 
during 1910-12 and attempts were made to set up provincial au- 
tonomy in Macedonia with Christian governors. The stubborn- 
ness of the Young Turks, however, prevented all progress because 
they would not compromise or accept the idea that under the new 
Turkish democracy it might still be necessary for Turkish Chris- 
tians to have special protection. So the negotiations broke down 
and the Balkan allies attacked Turkey in October 1912. 

The First Balkan War (1912-13) marked the first occasion on 
which the Balkan Christians acted independently and, indeed, in 
defiance of the European powers. Only Russia gave them un- 
swerving support from the beginning. The Turkish command in 
this war made the mistake of concentrating their forces too far 
forward in order not to suffer the moral blow of having to evacuate 
a part of Macedonia, but they were unable to mobilize their army 
quickly enough because of the great distance between the points 
where these forces had to be concentrated in Anatolia and the front 
in Europe. Consequently inadequate forces met the combined 
onslaught of Greece, Serbia, and Bulgaria on an extended front in 
Macedonia. Macedonia, including Salonika, was lost almost at 
once to Turkey and a little later Western Thrace also was lost. 
Nevertheless, the Turks put up a fine defense of Scutari (Shkodér) 
in Albania, and at Janina (Ioannina) and Edirne. The latter only 
fell to the Bulgarians after a long siege. Meanwhile, the cruiser 
“Hamidieh” under the command of Rauf Bey slipped out into 
the eastern Mediterranean and for weeks bombarded Greek ports 
and raided Allied shipping. The Ottoman Army was, however, 
forced back to its last line of defense in Europe, the Çatalca 
(Chatalja) lines before Istanbul. Here the Turks held Bulgarian 
attacks and the war situation was stabilized. 
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A peace conference met in London in December 1912 an 
powers agreed that Macedonia and Western Thrace sho 
ceded to the Balkan allies and that Bulgaria should keep Ei 
The Turks reacted sharply to this. The cabinet of the angli 
Kiamil Pasha was forced by a coup d’état in Istanbul to retj 
was replaced by one consisting of leaders of the Young Turk 
with Mahmud Shevket (g.v.) as prime minister. But this ca 
had finally (May 30, 1913) to agree that the frontier of 
in Europe should be the Enos-Midia (Enez-Midye) line 
Edirne left to the Bulgarians. By this war the Balkan’ 
changed the whole status of the Christians of European 
Though a blow to the prestige of the Young Turks, this chi 
in fact to Turkey’s advantage, for the Macedonian problem 
long been a thorn in Turkey’s side. This was the first step t 
the creation of the Turkish nation which later arose from the 
of the empire. 

Nevertheless, on the morrow of defeat Turkey was al 
strengthen its position again, for in the summer of 191 
Balkan allies went to war with each other, being unable to 
on a division of the spoils. Bulgaria claimed more of Ma 
than Greece and Serbia would allow. In the fighting that e 
Bulgaria was expelled from a large part of the territory that 
occupied, while the Turks seized the opportunity to advance 
the Çatalca lines and retake Edirne. As the result of peace ti 
signed with Bulgaria on Sept. 29, 1913, and with Serbia on’ 
14, 1914, Turkey’s frontiers were advanced to the Maritsa 
and Edirne was returned to Turkey. A peace treaty si 
Nov. 14, 1913, ceded Crete and the Aegean Islands, except Te 
dos, Imbros, and the Dodecanese, to Greece. 

Home and Foreign Policy, 1912-14.—After the Balkar 
(g.v.), the government of Mahmud Shevket made attemy 
modernize the old empire, but they were only partially succe 
Reforms, however, did take place in the financial administ 
with the elimination of tax-farming and the reorganization 
customs. Existing schemes of education were extended amt 
education of women was started. Universal military servi 
enacted for all citizens of the empire, Christian as well as Mi 
Yet a shock was caused to the Young Turks by the refusal 
remaining Christians in the empire, mainly Greeks and Armel 
to accept their view that, as a result of the 1908 revol 
empire should be created with equal rights and duties for 
ligions and races. Among the Muslims, too, the Arabs bi 
make difficulties. The Balkan wars and the partition of a 
part of European Turkey between other national states arouse™ 
national feelings of the remaining non-Turkish population 0 
empire. As for the Turkish population the ideals of the 
revolution began to recede and discrimination against Chri 
particularly in local administration, began to show itself 

The government of Mahmud Shevket then set out to 
its relations with Great Britain and France. Hakki Pa 
former grand vizier, was sent to London to negotiate a sett 
over the Baghdad railway and the Persian Gulf navigation 
modifications in the financial capitulations. The former M 
of finance, Javid Bey, was sent to France to negotiate on 
concessions and to raise a loan. Meanwhile, the prime ™ 
Mahmud Shevket, was assassinated by a political opponent 
Said Halim formed a cabinet. The new cabinet underto' 
reorganization of the army and German instructors were 
and sent. Gen. Otto Liman yon-Sanders (see Liman VON SaN 
Orro) was appointed inspector general with the task of mot 
ing the Ottoman Army. The British admiral, A. H. Limp! 
appointed to reorganize the navy. The reform of the gen 
in the eastern vilayets was undertaken and instructors from ; 
den were obtained for this. 

With the increase of national feeling among the 
Turkish population of the empire, the Armenians, Greek 
Arabs, a counter-movement began among the Turks. E 
from Indian Muslims to Turkish refugees from Thrace A 
donia aroused for a time a feeling of Pan-Islamism in Tur 
this was not deep-rooted and two other movements then be 
grow. One was the Turkish national movement led 
Gökalp (g.v.) which advocated that the Turks should ¢ 


remainin 
ree 
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themselves with building up a Turkish national state. This was 
the forerunner of the policy of Mustafa Kemal Pasha (see KEMAL 
ATATURK, MUSTAFA) which was later to be so brilliantly carried 
into effect. The other was the Pan-Turanian movement which was 
sponsored by Enver Pasha and aimed at bringing together politi- 
cally and, if possible, militarily, under the leadership of the Os- 
manli Turks, the Turkish-speaking peoples of central Asia. 
During 1913-14 Turkish opinion tried to decide on its place in 
the coming conflict between the Anglo-Franco-Russian and the 
Austro-German camps. Turkey could not join the first because 
itcould not enter an alliance in which its hereditary enemy, Russia, 
wasa partner. The only question was whether it should enter the 
Austro-German alliance or become neutral. Two schools of 
thought began to form. There were those like Javid Bey and 
Talat Pasha who favoured neutrality and friendship with France 
and Britain, and there was Enver Pasha, who had been military 
attaché in Germany and was convinced that Germany would win 
any European war. At that time feeling in Great Britain was 
becoming hostile to Turkey. The Liberals were in office and were 
traditionally anti-Turkish through the former influence of William 
Gladstone. The Conservatives, who had hitherto supported Tur- 
key against Russia on the ground that the Ottoman Empire was a 
base needed to protect the route to India, were influenced by fear 
of the German Navy and by Germany’s commercial competition 
and looked to Russia rather than to Turkey for support. 
These were the currents and counter-currents of opinion in 
Turkey and elsewhere which existed immediately before World 
War I. Yet it is important to note that it was due to the success- 
ful negotiations of Hakki Pasha in London during the summer of 
1914 that the outstanding disputes between Turkey and Germany 
on the one hand and France and Great Britain on the other were 
all satisfactorily solved on the eve of the war. An agreement was 
signed between Turkey, Germany, and Great Britain and between 
Turkey, Germany, and France whereby their railway interests in 
Mesopotamia and Syria were settled and harmonized. A scheme 
for the navigation of the Tigris and Euphrates was also agreed to. 
But political considerations, such as the rivalry between Slav and 
Teuton in the Balkans, turned out to be dominant and the war 
party in Austria was faced with a war party in Russia which feared 
revolution at home and sought diversion abroad. The result was 
that the Ottoman Empire was faced with the need to decide which 
Side to take in the coming war or whether to be neutral. 
; World War I—Just before the outbreak of war some negotia- 
tions took place between Prince Said Halim Pasha, the grand 
Vizier, Talat and Enver Pashas, and German representatives. A 
Secret treaty between Germany and Turkey signed on Aug. 2, 1914, 
stated that Turkey would be neutral, but the war party took every 
Spportunity to create a situation whereby Turkey would be com- 
pelled to come in on Germany’s side. The Allies gave little help 
to the party that stood for Turkish neutrality. They peremptorily 
aii the dismissal by Turkey of the German army instructors 
i the expulsion of the crews of two German warships, the “Goe- 
The pad “Breslau,” which had taken refuge in Turkish waters. 
ne pta SD government also commandeered two Turkish dread- 
T which were being constructed in England with money 
ae Y popular subscription in Turkey. Meanwhile the German 
aes offered the “Goeben” and the “Breslau” to Turkey. 
Rs the coolness of the Allies was added to the fact that Ger- 
vary Was fighting Turkey’s hereditary enemy, Russia, the war 
a ee immensely strengthened. Moreover, neither Great Brit- 
hie rance made any move to abandon or even modify the 
tive, O tons, on which Turkish public opinion was then very sensi- 
sho OD Sept. 9, 1914, Turkey declared the capitulations abol- 
many S raised protests from all the powers, including Ger- 
the ¢ a an incident was then required to bring Turkey into 
5 R ict and that was provided when, on Oct. 29, 1914, the 
and po tman warships in the Turkish Navy attacked Russian ships 
tae tts in the Black Sea, War was declared on Turkey by Rus- 
ey T 4, and by Great Britain and France on Nov. 5. Tur- 
Canal, in Sa itself at war with the Allies on fronts on the Suez 
i €sopotamia, the Caucasus and, the following year, at 
‘ardanelles, 
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The first winter of the war was notable for the disaster that 
overtook Turkish arms in the Caucasus. Against German advice, 
Enver Pasha, then both war minister and commander-in-chief, 
tried to carry out his grandiose plan to invade the Caucasus and 
raise revolt among the Muslims of the Russian Empire in satisfac- 
tion of his Pan-Turanian dreams. In spite of some initial suc- 
cesses, the expedition failed. It was without proper equipment 
and supplies. In the dead of winter and in the deep snow of the 
trans-Caucasus plateaus, thousands of Turkish soldiers perished of 
cold or were taken prisoner after the Russians had got over their 
first shock. Thus the 9th Turkish Army, of about 40,000 men, was 
put out of action. Moreover, on the Caucasus front and in Eastern 
Anatolia Turkey was threatened by internal defection. The Ar- 
menians of the eastern vilayets numbered in places up to 30% of 
the population. They created disturbances behind the Turkish 
lines, threatened to cut communications, and formed volunteer 
forces which assisted the Russians. Armenians from the Caucasus 
also formed battalions under the command of the Armenian gen- 
erals, Andranik and Ishkhan; they recruited some of their men 
from Turkish Armenian sources, As a result, the Turkish govern- 
ment began in 1915 a general deportation of Armenians from the 
eastern vilayets of Anatolia in the course of which atrocities on a 
large scale were committed. The Armenian volunteer forces on 
their part committed atrocities on the Turkish population when 
they occupied territory with the Russian Army. 

On April 25, 1915, the British landed on the Gallipoli Peninsula. 
The German inspector general, Liman von Sanders, was in com- 
mand of the Turkish forces there and Gen. Mustafa Kemal was 
second-in-command under him. In spite of a munitions shortage, 
Mustafa Kemal made his men hold their ground and thus forced 
the British to entrench themselves in, for them, an unfavourable 
situation, After fresh British forces had arrived at Suvla Bay, the 
Turkish position looked serious but reinforcements arrived and 
after bitter fighting neither side succeeded in dislodging the other. 
The British were unable to make headway and retired from the 
peninsula in the winter (see DARDANELLES CAMPAIGN). 

During the summer of 1915, great efforts had been made to mo- 
bilize all the manpower and resources of Turkey for the war. 
Turkey’s armed forces reached a maximum of 52 divisions, about 
800,000 men. This overstrained the economy of the country. 
The most powerful forces were on the Dardanelles and in Eastern 
Thrace, where about 350,000 men were stationed. Facing the 
Russian Caucasus Army in the east were 150,000 men, Other 
strong forces were in the Suez Canal zone and Mesopotamia. 
After the British had withdrawn from Gallipoli the 2nd Turkish 
Army was transferred from the west, partly to the Black Sea area 
and partly to Mesopotamia, where Russian and British offensives 
appeared to be imminent. S 

A new trial of strength soon began in these areas, the Russians 
advancing from the Caucasus in the northeast and the British ad- 
vancing from the Persian Gulf. The British reverse at Ctesiphon 
and the surrender of Gen. Sir Charles Townshend at Kut were off- 
set by a brilliant Russian offensive. Gen. Nikolai Yudenich, the 
Russian commander under Grand Duke Nicholas, the viceroy of 
the Caucasus, using little-known mountain passes, outflanked 
strong Turkish positions east of Erzurum and forced the Turks 
to evacuate the Erzurum forts, The battle was an extraordinary 
feat of arms, since it took place in the dead of winter, at heights 
between 5,000 and 6,000 ft. (1,524 and 1,829 m.) above sea level. 
This Russian advance into eastern Anatolia weakened the Turkish 
armies in the east, threw the IX, X, and XI army corps back on 
Erzincan and relieved the British in Mesopotamia, for the Turkish 
4th and 6th armies had been sent from this theatre of war to the 
north against the Russians. In July 1916 Yudenich advanced 
again, from his new base at Erzurum. He crossed the Dumlu 
Dagi, outflanking the Turks at Bayburt and compelling them to 
evacuate Erzincan. 

Meanwhile Mustafa Kemal had been sent to Bitlis to take com- 
mand of the XVI army corps there. Ina successful counter-offen- 
sive he retook Mus, west of Lake Van, and stopped the Russian 
advance, But things were beginning to go badly for Turkey else- 
where. In spite of some successes in holding the Canal zone 
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against British attacks, at Easter 1916 the general position in the 
Arab provinces was deteriorating and the British advance in Meso- 
potamia culminated in the capture of Baghdad in March 1917. 
The Arabs in the Hejaz had revolted in June 1916 and under the 
leadership of Col. T. E. Lawrence (g.v.) and Amir Faisal advanced 
northward to harass Turkish communications, In October 1917 
Gen. Sir Edmund (later Field Marshal Viscount) Allenby com- 
menced his great offensive across Palestine (g.v.). Jerusalem was 
captured on Dec. 9, 1917. The Ottoman Empire was nearing the 
end ofits strength. The civil population was drained to recruit the 
army, industry was largely at a standstill, and conditions near to 
famine existed in some parts of the country. Yet, in spite of this 
state of affairs, the Turkish government had carried out certain 
reforms. The secularization of education was continuing. Cer- 
tain of the law courts under the control of religious chiefs were 
taken away from the Seyh iil-Islam (Shaikh al-Islam) and put un- 
der the Ministry of Justice. A law in 1916 reformed marriage 
and divorce. The universities and public positions were opened to 
women, 

The fundamental weakness of the Ottoman Empire lay in the 
divided loyalties of the different sections of the population. The 
Armenian question had been settled by massacre, but the Greeks 
remained and were looking rather to Athens than to Istanbul. The 
Greeks and those Armenians that remained were largely the 
bankers and commercial people of the empire and their removal 
only intensified the economic difficulties, since the Turks had never 
been trained for work other than in the civil administration and 
the army. All this weakened the Turkish war effort. Moreover, 
the leadership in the war was in the hands of Enver Pasha, an emo- 
tional and very self-willed man with strong, often impractical 
ideas. A section of the army leaders, led by Mustafa Kemal fa- 
voured withdrawing to Anatolia, abandoning the non-Turkish 
provinces, and aiming to create a Turkish nation in the homeland. 

After the Communist revolution in Russia, Turkey and its allies 
concluded a peace treaty with Russia at Brest-Litovsk (March 3, 
1918), by which Turkey regained all its lost territory (evem dis- 
tricts ceded to Russia in 1877), Elsewhere, however, the situa- 
tion became more and more disastrous for Turkey. In September- 
October 1918 Allenby advanced across Palestine and the Turkish 
armies retreated back to Syria. The German inspector-general, 
Liman von Sanders, who had been in command on the eastern 
front, was recalled to Germany and it fell to Mustafa Kemal to 
extricate the 7th Army. He brought the army back to Aleppo and 
finally effected an orderly retreat across the Taurus Mountains to 
Anatolia. . Turkish resistance, however, was exhausted and on 
Oct. 30, 1918, an armistice was signed at Mudros. The Young 
Turk leaders fled the country and a government under the new 
sultan, Mohammed VI (Mohammed V had died in July 1918) was 
formed of persons prepared to submit to the Allies and accept the 
terms dictated. Allied fleets and armies occupied the straits, Istan- 
bul, and even places outside the armistice lines. 

The Rise of Mustafa Kemal.—After the first relief from suf- 
fering at the end of the war, the Turkish people experienced the 
humiliation of defeat. Soon, however, both in Istanbul and in 
the provinces, officers of the disbanded army and members of the 
intellectual middle class met in secret and began to discuss how to 
secure tolerable conditions of peace. Gradually a nationalist 
movement developed to replace the old and now defunct loyalty 
to the Ottoman Empire and to the caliph of Islam. This was 
further strengthened when the Allies handed parts of Southwest 
Anatolia over to Italy and allowed the Greeks to land at Izmir and 
march inland. 

Meanwhile the “puppet” sultan ruled in Istanbul as Moham- 
med VI. He appointed as ministers persons who had opposed the 
Young Turks and were prepared to carry out the terms of the Al- 
lies. They belonged mainly to the Liberal Union. The Turkish 
nationalist movement was gathering force in the parts of Turkey 
beyond the reach of the Allies, in the heart of Anatolia. In May 
1919 Mustafa Kemal left Istanbul and arrived in Samsun, having 
ere by the sultan to act as inspector-general of the 
f In actual fact the sultan made this ap- 
he way as he was making trouble 
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for him by opposing the Allies in Istanbul. From Samsun Mustafa 
Kemal moved inland to Amasya, where he met Rauf Bey, Ali Fuad 
Pasha, and Col. Refet. Here a protocol was signed by these men 
and other local leaders which declared for an independent Turkish — 
state. Gen. Kazim Kara Bekr, who had been appointed to com. 
mand at Erzurum by the sultan, also signed the protocol, A con 
gress then met at Erzurum in July 1919 to which delegates came 
from all parts of Turkey that were free from foreign occupation, 
The delegates confirmed the protocol and elected Mustafa Kemalas 
their president. Another conference, which met at Sivas in Sep. 
tember 1919, signed a national pact declaring for an independent 
Turkey and for liberation of all Turkish territory from foreign 
rule. Plans were made for the creation of an armed force under 
the control of those who had signed the national pact. The sultan 
then sent an order to Kazim Kara Bekr to arrest Mustafa Kemal 
and send him back to Istanbul, but the order was disregarded, 
Meanwhile, a Parliament met in Istanbul. The majority of its 
members were nationalists and many had been at the Erzurum 
and Sivas conferences and had signed the protocol but they didnot 
want to break with the sultan or to act unconstitutionally, Mus. 
tafa Kemal and others, knowing the dangers, kept away from Istan- 
bul. When the Parliament showed its sympathy with the na- 
tionalist movement in Anatolia, the British occupation forces 
arrested many of the nationalist leaders, exiled them to Malta, and 
closed Parliament. Many of its members escaped to Anatolia, 

The members of the Istanbul Parliament who had escaped 
then met with those members of the Sivas Congress who had nol 
gone to Istanbul. The areas of Anatolia which had not yet elected 
deputies then did so, and there was formed a Grand National As 
sembly which met at Ankara in April 1920. It elected Mustafa 
Kemal as president and passed a “Law of Fundamental Organiza- 
tion,” which proclaimed that sovereignty belonged to the nation 
and that the Grand National Assembly exercised sovereignty inits 
name. The sultan, through his government, then declared the 
Grand National Assembly illegal and its members outlaws. They 
were condemned to death in their absence and an army was sent 
into Anatolia to arrest them and put down the nationalist rebel- 
lion. The army did not advance very far, however, owing to the 
fact that the soldiers sympathized with the nationalists. 

On Aug. 10, 1920, the sultan’s government signed the Treaty 
of Sèvres which had been dictated to them by the Allies, Unde 
the terms of the treaty Turkey was to lose all its former empl 
Greece was given eastern Thrace almost up to the Çatalca lines 
and Izmir. The treaty aimed at completely destroying the inde- 
pendence of Turkey. The sultan was to remain in Istanbul under 
Allied protection. A tripartite agreement between Britain, France, 
and Italy laid out French and Italian spheres of influence, t 
former in Syria and the Hatay, the latter in southwest Anat 
and Adalia (Antalya). The six eastern vilayets were to be hi i 
over to an Armenian republic, the exact boundaries of which we $ 
to be decided by arbitration by the U.S. president. The US. ma 
ernment, however, refused to be a party to the other prona 
of the treaty. The news that the sultan had signed the Piat i 
caused a wave of indignation among the members of the Grant 
National Assembly sitting at Ankara and throughout all those a 
of Turkey that were not under Allied occupation. It stir 
Kazim Kara Bekr, the commander at Erzurum, to advance Lae 
the existing Armenian republic base at Yerevan, in the ee 
Caucasus, The Armenians were driven out of Kars and oe SR 
dropol (Leninakan) and contact was made with the U. piri 
through Georgia, A Turkish delegation sent from Ankara 40 
signed a treaty of friendship with the U.S.S.R. which agree ee 
provide arms and munitions for the new Turkish national am 
By this treaty the U.S.S.R. became the first country to hee, ral 
the nationalist regime of Turkey. Meanwhile, the Ment A 
government of Georgia was overthrown and a Bolshevik Bech 
ment was set up which recognized the Turkish claim to ter st 
formerly belonging to Turkey, but added to Russia after Bi ff 
Russo-Turkish wars, namely Ardahan, Artvin, and 
(Batumi). When the final Russo-Turkish treaty was oE 
Kars on Oct. 13, 1921, the return to Turkey of all these plac 
confirmed, except Batum which was left with the USSR. 
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The defeat of Eleutherios Venizelos in the general elections 
in Greece and the return of King Constantine alienated the Allies, 
especially France. The Greek Army, with the connivance of the 
British prime minister, David Lloyd George, then started an of- 
fensive in order to extend Greek territory beyond what was per- 
mitted by the Treaty of Sevres and to seize control of a large part 
of western Anatolia and so break the Turkish national movement. 
Between January and April 1921 the Greeks advanced and occu- 
pied Eskişehir ox weitere iny but be ey ne by the Turks 
under Ismet Pasha at Inönü. e sacrifice of so much indisput- 
ably Turkish territory aroused great feeling in Ankara, Mustafa 
Kemal was appointed generalissimo by the Grand National As- 
sembly with almost dictatorial powers. He dug in on the Sakarya 
River and forbade any soldier on pain of death to retire from 
his position. 

Meanwhile, disunity began to arise in the camp of the Allies. 
The French government delegated Henri Franklin-Bouillon to 
negotiate an agreement with Turkey, This was signed on Oct. 20, 
1921, at Ankara; it recognized the Ankara government and traced 
the Turko-Syrian frontier which was later confirmed at the Treaty 
of Lausanne. This was a breach of the Allied front and left Great 
Britain as the one power which uncompromisingly rejected any 
recognition of nationalist Turkey. Lloyd George was still in of- 
fice and continued in the old Liberal tradition of hostility to 
Turkey, In March 1922, the Allies attempted to mediate between 
Greece and Turkey but the Turks refused to negotiate as long as 
Greek soldiers were op Turkish soil. The Allies then declared 
their neutrality in the struggle. During this time an effective 
Turkish Army had been organized and trained. A supply of muni- 
lions was raised from old German stocks and from new Russian 
sources. On Aug, 26, 1922, the Turks attacked, led by Mustafa 
Kemal in person, with Ismet Pasha as his second-in-command. 
After a 20-day battle on the Sakarya River, the Greek lines were 
broken and the army retired westward to the coast. On its way 
from Usak to Izmir it burned to the ground the most prosperous 
Nearly 1,000,000 persons were ren- 
dered homeless. The Turkish Army entered Izmir on Sept. 9 and 
agreat number of Greeks left the town in disorder. The central 
part of Izmir was burned to the ground on Sept. 13. Meanwhile, 
there was great rejoicing in Ankara at the victory, The Grand 
National Assembly made Mustafa Kemal a marshal and gave him 
aed of Ghazi (“Victorious”) and Atatiirk (“Father of the 
The annihilation of the Greek Army created a dangerous situa- 
IN A neutral zone established by the Treaty of Sèvres around 
a and the straits were occupied by British, French, and 
a troops, At first they agreed to act together to prevent a 
Wkish violation of the neutral zone, which appeared to be im- 
Be that eee pec defiant a in Sept. i pin mira 

ritish dominions, Yugoslavia, and Rumania ha 

4 asked to send military conn ali to defend the neutral zone. 

X Reed the anger of the nationalist Turks and led to what is 
is the Chanak incident. The Turkish Army advanced right 
Trench e eee of the neutral zone at Chanak (Canakkale). The 
tops R parian troops had withdrawn, leaving the Bath 
ee on the British and on the Turkish side, however, 

ed ta 3 Gen. Charles Harrington and Mustafa eo 

tee and firmness. Mustafa Kemal knew the weakness : 
Were vitid at home and he knew that both France and ra y 
ranklin-B, awing their troops from Turkey; France was sending 
Ma, fare to Izmir to negotiate a settlement with him. 
ing a e agreed on both sides to respect the neutral zone pend- 
10n to this A conference and on o lla sg a ed 

Ves of Turke was signed at Mudanya etween the rep! i 
1921-22) Y, Greece, and the Allies (see GRECO-TURKISH WAR, 
time ince Meanwhile, the position of Lloyd George at home be- 
a “Ainge _His foreign policy in the Middle East had ended 
esting on in October 1922, the Conservatives at a historic 
Coalition wR Carlton Club withdrew their support from his 

anh vernment. At the general election which followed the 
Of the oces came to power and the whole anti-Turkish policy 
iberals was dropped. The Conservatives, with Lord 
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Curzon as foreign secretary, adopted a more realistic policy of 
reviving Britain’s old friendship with Turkey as a counterbalanc- 
ing factor to the U.S.S.R., which though weak at that time, might 
not always remain so, 

_ In October 1922, the Western Allies issued invitations to all 
interested parties to attend a conference at Lausanne to settle the 
affairs of the Middle East. A foolish error was committed when 
an invitation to attend was issued to the “puppet” sultan, Moham- 
med VI. Since the sultan was virtually a ruler without a country, 
the invitation was regarded as an insult to the nationalist Turks. 
Mustafa Kemal acted promptly. He proposed to the National 
Assembly the abolition of the sultanate and the expulsion of the 
sultan. But the assembly would not be rushed and appointed a 
commission to inquire and report. There was still a large body of 
opinion in Turkey that did not favour any irretrievable step and 
preferred the idea of a constitutional monarchy to that of a re- 
public. The commission delayed in producing their report and 
Mustafa Kemal placed armed guards with loaded revolvers over 
the assembly, demanding an immediate report and decision. The 
assembly accepted the position and on Nov. 1, 1922, passed a law 
abolishing the sultanate. All power was then taken over by the 
National Assembly at Ankara, and on Noy. 17 the sultan fled to 
Malta, an exile, on a British warship. 

There remained the institution of the caliphate, which attracted 
among the masses of Turkish people almost as much loyalty as the 
sultanate. So much was this the case that Mustafa Kemal, a com- 
plete unbeliever himself and only anxious to see Turkey a secular 
republic, had to bow to popular feeling and allow Abdul-Mejid 
II (g.v.), the nephew of the sultan, to become the spiritual head 
of Islam, but without the temporal power of the sultan, who in 
the past had combined both. He was allowed a certain status in 
Istanbul with a retinue and duties to perform. Soon, however, 
he became the centre of intrigue and those nationalists who fa- 
voured monarchy were suspected of aiming to set the caliph up 
as the constitutional sovereign. Opinion was divided, but again 
fortune favoured Kemal, for at a critical moment an event oc- 
curred which turned opinion against the caliph. Two eminent In- 
dian Muslims, the Aga Khan and Amir Ali, published a statement 
calling upon the Turkish people to preserve the caliphate. Any- 
thing appearing to be supported by foreigners was suspect and felt 
to be interference in the internal affairs of Turkey. Mustafa 
Kemal seized his opportunity. He had a bill prepared abolishing 
the caliphate and presented it to the assembly. Again the assembly 
sat for days and argued, but on March 3, 1924, after a little pres- 
sure from Kemal the bill was passed. The caliph was arrested 
next day and put across the Bulgarian frontier, 

The Treaty of Lausanne.—Meanwhile, the peace conference 
had met at Lausanne on Nov. 20, 1922, with the Ankara National 
Assembly the sole representative of Turkey (see LAUSANNE, Con- 
FERENCES OF). The U.S.S.R. was also asked but only for the dis- 
cussions on the future of Istanbul and the straits, In spite of the 
revolutions in the U.S.S.R. and Turkey and the consequent feeling 
of common interest between these countries in resisting the West- 
ern Allies, the old fundamental antagonisms soon began to show 
themselves in the conference. The U.S.S.R., as formerly, asked 
that the straits be closed to all warships except those of countries 
around the Black Sea, The Turks wanted a variation of this and 
the right to close the straits to the warships of any country with 
which they were at war. Britain wanted to demilitarize the straits, 
At the conference the Turks finally withdrew their support from 
the U.S.S.R. and supported the British proposal, knowing, how- 
ever, that it would never be possible to enforce a real demilitari- 
zation of the straits, In the event, the Turks got what they wanted 
by the Convention of Montreux (1936). 

The Treaty of Lausanne was signed on July 24, 1923. Other 
conditions agreed upon concerned the frontiers of Turkey which 
on the west were to be on the Maritsa River and included Edirne, 
With the relinquishment of the outlying provinces the old Otto- 
man Empire had already come to an end. A separate treaty with 
France had settled the Syrian frontiers. The Iraqi frontiers were 
now agreed upon with the exception of the status of Mosul, which 
was left fur later consideration. The capitulations were abolished 
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TABLE I.—The Sultans of the Ottoman Dynasty 


1. Osman I d. 1326 19. Ibrahim 1640-48 
2. Orkhan 1326-62 20. Mohammed IV 1648-87 
3. Murad I 1362-89 21. Suleiman IT 1687-91 
4. Bayazid I 1389-1403 22. Ahmed II 1691-95 
5. Mohammed I 1413-21 23. Mustafa II 1695-1703 
6. Murad 1421-51 24. Ahmed ITI 1703-30 
7. Mohammed II 1451-81 25, Mahmud I 1730-54 
8. Bayazid IL 1481-1512 26. Osman IH 1754-57 
9. Selim I 1512-20 27. Mustafa III 1757-74 
10. Suleiman I the 28. Abdul-Hamid I 1774-89 
Magnificent 1520-66 29. Selim III 1789-1807 
11. Selim IT 1566-74 30. Mustafa IV 1807-08 
12. Murad III 1574-95 31. Mahmud II 1808-39 
13. Mohammed IIT 1595-1603 32. Abdul-Mejid I 1839-61 
14, Ahmed I 1603-17 33. Abdul-Aziz 1861-76 
15, Mustafa I 1617-18 34. Murad V 1876 
16. Osman II 1618-22 35. Abdul-Hamid IT 1876-1909 
17. Mustafa I (second 36. Mohammed V 1909-18 
reign) 1622-23 37. Mohammed VI 1918-22 
18. Murad IV 1623-40 


and an exchange of populations arranged, the Greeks of Western 
Anatolia migrating to Greece and Western Thrace and the Turks 
from Greece going to Western Anatolia. 


D. THE REPUBLIC 


After the settlement of Turkey’s international status at Lau- 
sanne, the next few years were devoted to the internal struc- 
ture of the new state. On Oct. 13, 1923, Ankara was proclaimed 
the capital of Turkey. On Oct. 29, Turkey was formally declared 
a republic. Mustafa Kemal wàs elected president on Oct. 30. 
Public opinion, especially among the peasants, had long been loyal 
to the idea of the sultanate, but the miserable role played by the 
last occupant of that position prepared the way for the abolition 
of the whole system. The next step was taken when a new con- 
stitutional law was adopted by the National Assembly on April 20, 
1924. This gave Turkey a settled parliamentary constitution. 
Up to then, the authority of the state had been exercised by the 
Grand National Assembly, which in the revolutionary situation 
existing at the end of the war acted both as a legislative and execu- 
tive body. Proclamations and decrees had been issued by the 
assembly but also it had appointed and dismissed members of the 
government. Now the assembly elected a president of the state 
(Mustafa Kemal). The president then. chose his prime minister, 
who in turn chose his ministers. The cabinet was then submitted 
to the assembly for confirmation and the principle of collective 
ministerial responsibility was laid down. Thus Turkey adopted 
the Western system of parliamentary democracy, following the 
British system in that ministers sat in parliament. But the fact 
that general elections could not be called for by the prime minis- 
ter but that each parliament sat for a definite term showed U.S. 
influence. The force behind the president was undoubtedly the 
army. Its role was a silent one but, as in 1908, when it backed 
the Young Turks and overthrew the sultan, its presence every- 
where made the delegates to the National Assembly feel it ad- 
visable to support the president on fundamental issues and to pass 
the new constitutional laws which he asked for. The peasantry, 
who might have given trouble at this stage, were persuaded to 
accept the republic by concessions such as the abolition of the 
tithe and the reduction of military service to 18 months. 
The next important step taken was the secularization of the 
state. The sheria (sacred law) of Islam was abolished (1926) 
and with it the Seyh iil-Islam, the head of the Muslim religion in 
Turkey. He had had till then the right to sit in the cabinet and 
veto all legislation which in his opinion conflicted with the sacred 
law. The new measure at once disestablished Islam, the weakness 
of which had always been its rigidity and inability to reform with 
the passage of time, for the theory was that all laws came from 
zod and none could be altered by man. Although from time to 
time reforms had come about in Turkey and a commercial code 
side the sheria had been established, it was only at 
this time that the civil law and penal code were freed from their 
religious encumbrances. In 1926, the new civil code was adopted, 
based on the Swiss system. The penal code was based on the 
Italian. Opinion among the educated and professional classes 
was divided, a radical element ‘supporting Mustafa Kemal’s 
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In February 1925, while the struggle between the liberals and 
the radicals was going on, a revolt broke out among the Kurds 
of the East Anatolian vilayets. These nomad tribes inhabiting the | 
mountain areas had always resented control by a central govern. 
ment even in Ottoman days. Now under the leadership of Sheikh 
Said they refused to pay taxes or serve in the army. ‘They occu 
pied Kharput (Harput) and laid siege to Diyarbakir, Whok 
formations of the army had to be mobilized to deal with them, 
The revolt was suppressed, the ringleaders hanged, and some of 
the Kurdish population were deported to the interior of Anatolia, 
Though the Kurdish revolt united all parties, Mustafa Kemal say 
his opportunity to suppress all opposition to his reforms, He 
forced the assembly to pass a Statute of Law and Order which gave 
the president virtually dictatorial powers and set up tribunals to 
try and summarily execute anyone who was thought to be a danger 
to the state. An obscure plot was discovered in Izmir which was 
said to have been aimed at the life of Mustafa Kemal. ‘At the 
same time the leader of the Republican People’s Party was held, 
by some vague statement which it issued, to have been responsible 
for the Kurdish revolt. The tribunals’ activities were a travesty 
of justice. Army leaders like Kazim Kara Bekr, Ali Fuad, and 
Rafet Pashas were acquitted through pressure from the army, but 
several in the forefront of the national movement, including Javid 
Bey, the financial expert of the Young Turks, were executed. This 
was the most discreditable moment in the career of the Atattirk 
and this period of Turkish history was sullied by acts of personal 
vengeance. Mustafa Kemal here reverted to the methods of some 
of the worst of the sultans. 

Internal Reforms—The crisis passed and the process of te 
form continued. Mustafa Kemal was now virtually a dictator 
though he went through the motions of working through the 
National Assembly. He thought that a strong authoritarian regime 
must be maintained for a time in order to set Turkey on the road 
to modernization and the removal of all the landmarks of a dead 
past. Unlike his counterpart in the U.S.S.R., Lenin, Kemal was 
not a great intellectual or writer, or one who based his actions ot 
well-thought-out theories. He was first and foremost a very able 
soldier and he had a strong empirical side to his nature. He was | 
ready for any change provided he was sure it would work and 
would be of benefit to Turkey. He believed in the future of Tur 
key as part of European civilization but free from European lomi- 
nation, which it had suffered from in the past. Again, unlike Lenin, 
Kemal was not brilliant, but like Lenin he had a practical sense 
of what was possible. 

Mustafa Kemal took part in actually carrying out the reforms j 
which he promulgated. For instance, when the Arabic script was 
abandoned and the Roman alphabet was introduced, he spent sev 
eral weeks touring the country attending classes where instructi | 
was given in the new form 0 | 
writing and actually taking 
classes himself, Next the fez wä | 
abolished, as a symbol of 
$ man servitude to the sultan, ar 
European headdress was i 
duced, The use of family nam 
became obligatory and au y 
Turkish titles, such as 3 Y 
were abolished. He himself ton 
the surname Atatürk while the 
prime minister, Ismet, toot ae 
name of Inönü. Religion WS" 
clared a private matter tl 
April 1928 the Assembly arean 
the passage in the constitu it | 
$ law of four years before oo | 
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forbidden in the schools. The year 1930 saw two advances in Tur- 
key’s political life: women received the vote and the former prime 
minister, Fethi Bey, was encouraged by Mustafa Kemal to form an 
opposition in the Assembly and criticize the government as in a 
Western democracy. Mustafa Kemal evidently thought that the 
time was ripe for this, but the first attempt did not succeed and 
criticism degenerated into chaos in which each member tried to dis- 
cuss his own personal and local grievances. The idea was tempo- 
arily dropped but revived successfully after Mustafa Kemal’s 
death, In December 1934 all Turkish citizens received the vote at 
the age of 23 and could be elected to the assembly at the age of 31. 
Early in the 1930s the economic development of Turkey took a 
big step forward, Already after 1933 approximately 3,220 km. 
(2,001 mi.) of railway had been bought from foreign concession- 
aires, By 1949 about 3,624 km, (2,252 mi.) of new lines had been 
constructed. Modern road construction began somewhat later in 
this period. In 1935, a five-year plan was passed by the assembly 
which aimed at building up the economic life of the country and 
relieving the foreign exchange fund by producing certain goods at 
home and saving imports, In view of the weakness of private in- 
lustry, the state took the initiative and several state banks were 
started to finance state trusts for industrial production. A state 
shipping line was started. Private industry was also allowed, espe- 
cally in the textile industry and in some shipping lines. These big 
industrial developments had their teething troubles, for produc- 
tion costs were often high and products dearer than those im- 
ported. This encouraged rising prices and inflation which went 
on all through the 1930s. Moreover, the heavy import of ma- 
chinery for new factories involved strains on Turkey’s foreign 
exhange and gold reserves. An attempt was made to pay for these 
capital imports by pushing the export of tobacco and agricultural 
products, but this was only partially successful. The deficit on 
Turkey's balance of trade increased and the import of consumer 
goods and of many articles of general use from abroad was vir- 
tually prohibited. Nevertheless, the conditions of the peasant im- 
proved, for the government through the wheat board (toprak 
ofisi) guaranteed him a wheat price above the world market. 

Relations with Foreign Powers.—In foreign affairs Turkey’s 
relations abroad improved steadily during Mustafa Kemal’s presi- 
dency, After a League of Nations inquiry Mosul was assigned to 
Iraq in 1926, Turkey receiving financial compensation. In 1932, 
Turkey joined the League of Nations. On July 8, 1937, a treaty 
mutual assistance (the Saadabad Pact) was signed between 
Utkey, Tran, and Afghanistan. In 1939, the Hatay area of Syria 
Mi the port of Alexandretta (Iskenderun) was made over to 

MAY, a treaty with France, the mandatory power in Syria. 
ah tld War Il—The death of Mustafa Kemal on Nov. 10, 
ee a sign for widespread and sincere national grief. Ismet 
ee as elected president and was soon faced with the immi- 
tobe Ol war in Europe. Turkish statesmen were determined not 
i aad this time. The memory of the disaster attending 
a aaa with Germany in World War I was still fresh, but it 
hep inkable that Turkey should join any alliance of which 
of Frien R. was a part. The signing of the Soviet-German Pact 
ndship in August 1939 shocked Turkey and on Oct. 19, 
imed pnete-Turko-French treaty of mutual assistance was 
and a a Provided for staff talks between the three countries, 
remained es of war matériel were sent to Turkey. Yet Turkey 
itereste pues and on the whole it was held that the best 
Turkish X the Western Allies were served in this way. The 
“hipment. Z was largely a bayonet army and had little modern 
iy and he German Army would have gone through Turkey 
Th bee could have cut the Allies’ lifelines in the Middle East. 
Tirkey laici attack on the U.S.S.R. in June 1941 probably saved 
shyia caren disaster, although the German occupation of Yugo- 
But urki reece largely isolated Turkey from its Western friends. 
0 ike neutrality was, in fact, convenient for both sides, 
thrust Aue while fighting the U.S.S.R., could feel secure against 
to si K S the southeast. Nevertheless, Turkey thought it best 
There foll Teaty of nonaggression with Germany in June 1941. 
Wed values a commercial treaty under which Germany re- 
able chrome from Turkey in exchange for war matériel. 
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Great Britain and the U.S. continued to buy dried fruits and to- 
bacco from Turkey and in return supplied it with some military 
equipment, naval vessels, locomotives, and mining machinery. 
As the war progressed, the Allies found it easier than did Ger- 
many to supply Turkey with requirements of various kinds, Dur- 
ing this time Franz yon Papen was the German ambassador in 
Ankara. He knew Turkey would not fight on Germany’s side but 
he worked to get all the economic assistance possible, 

In July 1942 Shiikrii Saracoglu became prime minister and in 
the following February a new National Assembly was elected, 
In December 1943 President Inönü went to Cairo to meet Winston 
Churchill, the British prime minister, and Pres, Franklin D, Roose- 
velt, and though no change took place in Turkey’s foreign policy, 
cordial relations were established. The strains of wartime condi- 
tions on Turkey’s finances induced the Turkish government to im- 
pose a capital levy on all property in Turkey. The tax was justly 
administered on Muslim properties but there were bitter com- 
plaints of injustice to Jews, Greeks, and Armenians, Some 
T£300,000,000 was collected. In March 1944 relations with Great 
Britain became strained because it was thought that Turkey was 
supplying too much chrome to Germany. Great Britain therefore 
suspended shipments of munitions and foodstuffs to Turkey. As 
the war went more favourably for the Allies Turkey became less 
anxious but still would not join the struggle. In August 1944 
it broke off diplomatic relations with Germany, but only on Feb. 
22, 1945, after the Allies had made it clear that only states at war 
with the Axis powers would be invited to take part in the UN Con- 
ference at San Francisco, did Turkey decide to declare war on Ger- 


many (as from March 1). 


The Democratic Party.—The collapse of the Nazi regime and 
the close association of Turkey with Great Britain and the U.S. 
was bound to weaken the new Turkey’s attachment to the one- 
party system. In January 1946 the Democratic Party was born 
and became the official opposition. It was founded by Celal Bayar 
(q.v.), one of Turkey’s most eminent statesmen. The general 
policy of the party favoured more economic freedom for private 
business and less state control. It was the party of the middle 
class, of private commerce and industry, but it began also to get 
support among the peasants. It gained some seats in the general 
election of 1946 but its great success came in 1950, when it swept 
out of power the Republican People’s Party, which had held office 
for 25 years, and formed a new government, Turkey then showed 
its loyalty to the parliamentary system. President Inönü retired 
and his party went into opposition. The strength of the parties 
in Parliament was 408 for the Democrats and 69 for the Republi- 
can People’s Party. Celal Bayar became president and Adnan 
Menderes prime minister. At the next election in May 1954 the 
Democrats improved their position still further, gaining 503 out of 
541 seats. In the election of October 1957 the Democratic Party 
remained in power with 424 seats but the Populists improved their 
position, getting 178. All this seemed to show that Turkey was 
going to work the parliamentary system satisfactorily; its long 
political experience derived from the successful ruling of the Ot- 
toman Empire for over 500 years and the innate discipline of 
its people seemed to be standing it in good stead. 

During and after the general election of 1954, however, dis- 
turbing signs began to appear. There were complaints that in 
some parts of the country the election results had been tampered 
with. The government, moreover, became increasingly sensitive 
to criticism. A press law was passed in 1954, giving power to im- 
prison editors who impugned the sincerity of the government. 
This gave the minister of justice power which might easily be 
abused. Several editors, in fact, were sent to prison. It could, 
however, be claimed that as there was no libel law in Turkey, the 
government and ministers must have some protection. The criti- 
cisms of some opposition editors and members of the Republican 
People’s Party were certainly of such a nature that heavy liability 
for damages for libel would have incurred if they had been made 
in, e.g., Great Britain. The government also began to interfere 
with the law courts and retired judges and also civil servants 
before their time if they were out of favour. In other words, 
after 1954, methods reappeared in public life which showed that 
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(TOP, LEFT) MARC RIBOUD—MAGNUM; (RIGHT) ARA GULER 


(TOP) BOYS FLYING KITES ON THE HILLS ABOVE ANKARA: ATOP THE 
HILL IS THE OLD BYZANTINE CITADEL: (LEFT) STREET MUSICIANS 
PLAY DURING WEDDING FESTIVITIES IN THE OLD QUARTER OF ISTAN- 
BUL; (RIGHT) GALATA BRIDGE ACROSS THE GOLDEN HORN IN ISTAN- 
BUL: IN THE BACKGROUND IS THE YENI VALIDE MOSQUE 


oriental despotism and the spirit of Abdul-Hamid II were not alto- 
gether dead and that given certain conditions, they could revive. 
The condition that made this possible was the strong, almost 
fanatical urge of Menderes, the prime minister, to force the pace 
of Turkey’s economic development. He wanted to modernize 
Turkey at all costs in the minimum of time, regardless of methods 
and effects. The result was inflation, shortages, an enormous for- 
eign debt, and the failure of Turkey to honour the payment of its 
commercial debt. A settlement was, however, finally reached and 
Turkey became the recipient of considerable grants and credits, 
mainly from U.S. sources. The suspicion was not altogether ab- 
sent that Menderes was exploiting Turkey’s position as a bulwark 
against the U.S.S.R. and trading on the U.S, fear of Communism. 
There is no doubt that after 1950 Turkey’s economic progress was 
considerable. In the early 1960s the country owned 5,000 new 
factories and was self-supporting in many things. Agricultural 
production had increased by 50% and new roads, railways, ports, 
and hydroelectric plants had been built. There was no proper 
plan, however, and the tendency was to go ahead regardless of the 
general scheme of things. Accusations of waste were widespread. 
For instance, 15 sugar factories were built where there was only 
raw material for five. Hydroelectric dams were built but could 
not be fully used for many years. Meanwhile, the cost of living 


rose 48% between 1953 and 195) 
and a further 17% in 1958, T 
top it all, the prime minister yy 
not averse to silencing the cri 
cism of the opposition in Py 
ment. 

The opposition to the Demo. 
cratic government came largi 
from the Liberal intellectus 
from the towns, and from thow 
who had traveled abroad, ‘Thy 
peasants, especially those wig 
were well-to-do and had receivel 
extensive credits without ai 
pressure for repayment, were re 
sonably satisfied with the govem 
ment. They were paid prices fr 
wheat above those of the world 
market. A land law had bes 
passed in 1945 by the Populi 
government which gave the stale 
the right to expropriate parts of 
private owners’ land in excess of 
a certain figure which varied from 
area to area. Up to 1950, ovet 
1,000,000 ha. (2,471,000 aa), 
mostly of state land, were dit 
tributed to the peasants. Tht 
Democratic government slowed 
down this policy and hardi 
touched the land of private ow 
ers. Nevertheless, the standard 
of agriculture began to g0 
through the purchase of modem 
machinery and this was malt 
easier by the fact that peas 
escaped with virtually no tati 
tion. 

In matters of religion the Det 
ocratic government, in the 
five years of its stay in ponil 
gradually modified the siti 
secular policy of former post 
revolution governments whit 
forbade the teaching of religi 
in the schools. Religion me 
taught to children except to thot 
whose parents did not Wii 
The Koran was read and the lie 
and sayings of Mohammed were taught. The opposition act 
the government of encouraging reactionary mullahs and 0 tol a 
ing the suppressed religious orders. Meanwhile, howevehy Fi 
lar education was much encouraged. It was estimated that i: 
60% of the population of Turkey was literate: 80% in the tow! 
and 30% in the villages. Considerable progress was a E 
founding technical institutes in the provinces and technic 
leges in connection with the universities. ic got 

Between January and May 1960 Menderes’ Democratic g 
ernment became increasingly dictatorial. The army w 
to stop a speaking tour of the leader of the opposition, an 
mission was appointed to inquire into the opposition $ À 
with power to try and imprison. Even the constitution va n 
pered with. Finally the students of Ankara and Istanbul ae 
ties began to demonstrate on the streets and an event amo 
out precedent occurred when on May 21 the cadets i 
Ankara Military Academy joined them. Orders were givers 
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press the demonstration and in the subsequent clash four k 3 
and cadets were killed. This brought the army into Hea f 
s 


and when it was reported that Menderes had laid plan 


a 
some of the army leaders the die was cast. In the course 0 
hours during the night of May 26-27, 1960, the ary ae 


the government offices and the centres of authority. 
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dent, the prime minister, the government, and most of the mem- 
bers of the Democratic Party in the assembly were arrested. 

Military Rule—A military directory, called the National 
Unity Committee, consisting of 38 service officers was immedi- 
ately set up. These officers took control of the country and an- 
nounced that they would carry on till elections were held and 
would then hand over power to a new government dependent on a 
majority of the assembly. Gen. Cemal Giirsel, the head of the mili- 
tary directory, became provisional head of the state and govern- 
ment, New ministers were appointed to act under the supervision 
ofthe directory. The leaders of the former regime including the 
president, Celal Bayar, were sent to an island in the Sea of Mar- 
mara to await trial for tampering with the constitution and for 
other offenses connected with public waste and corruption. 

The directory then took steps to slow down the rate of public 
expenditure and to grapple with the serious financial state of the 
country. Foreign debts and subsidies had reached dangerous 
proportions. By the autumn of 1960 it seemed that Turkey could 
hardly meet its foreign obligations. Meanwhile, it seemed for 
some time uncertain when elections would be held because some 
members of the directory thought that for some time at least a 
firm hand was needed to set Turkey on the road to financial sol- 
vency. Meanwhile, the Democratic Party was suppressed. The 
country breathed again, and freedom of speech and writing was 
largely reestablished. 

A New Constitution—Early in 1961 a Constituent Assembly 
was summoned by the military directory to prepare a new con- 
stitution. The assembly comprised 272 delegates from bodies 
representing important sections of opinion, and a constitution was 
uly prepared. Its main object was to prevent any political group 
thereafter from disregarding the constitution and suppressing the 
tights of minorities, Checks and balances were therefore pro- 
vided, There was to be a lower chamber of 450 deputies elected 
by proportional representation. This could withdraw its confi- 
lence from the government but the latter could dissolve it if it 
gave three votes of no confidence within 18 months. A second 
chamber of 165 members was also to be formed. This body could 
delay legislation but not veto it. ‘The government did not need 
its confidence to stay in power but could not dissolve it. A further 
check was the setting up of a constitutional appeal court. 
Public opinion in 1961 favoured a speedy return to civilian gov- 
tmment, and some arbitrary acts by the directory strengthened 
lis desire. The elder army leaders, forming an inner cabal, also 
Wished to reinstate a civilian regime as soon as possible, but a left- 
Wing group of young officers led by Col. Alparslan Turkesch wanted 
‘longer period of authoritarian rule which would institute funda- 
Mental social and economic reforms, This group was suppressed 
ihn a officers. Meanwhile greater freedom was given for 
ie fer Fra Two new parties were formed, the Justice 
led nf ed by Gen. Ragip Gümüşpala, and the New Turkey Party 

y Ekram Alican. These parties attracted to themselves most 
ea members of the dissolved Democratic Party and 
"ellato ed largely the middle classes, business interests, the more 

ins Tee aits, and some of the religious leaders. 

ti Bo erendum held in July 1961 more than 6,000,000 voted 
ps ‘i of the constitution but nearly 4,000,000 voted against 
nin € publican People’s Party, led by the veteran statesman 
eral eS to form the government after the ensuing gen- 
Court set i In September, however, at Yassiada, the special 
Pronounced. to try the leaders of the late Democratic government 
sentenced a severe sentences. Three, including Menderes, were 
tences of į o death and executed, and others received long sen- 
for the De rsonment, The result was to arouse much sympathy 
the Renin ee and at the general election in October 1961 
nS nce People’s Party won only a minority of the parlia- 

* govern ats. It was still the largest party but could not form 
election Gan without the support of the Justice Party. After the 
nda tolic Cemal Gürsel was elected president of the republic 
Prime niste government was formed late in 1961 with Înönü as 
View that ie This result strengthened the young army officers 
Socialisti ere should be a continuation of military rule and a 
Program of reform. A revolt of some of these younger 


397 


army elements took place in February 1962, but it was quickly 
suppressed. The events of 1961 showed that a large section of 
Turkish public opinion had never really accepted even the re- 
forms of Atatiirk, let alone the more advanced ideas of the left 
wing. 

During 1961-64 and early 1965, tnénii’s coalition government 
continued in power but his Republican People’s Party found co- 
operation with the other parties difficult. Turkey continued to be 
faced with the question of whether to continue as a full parliamen- 
tary democracy and thereby, as an economically backward coun- 
try, to leave power largely in the hands of the middle class and 
well-to-do peasantry; or, by more authoritarian methods of gov- 
ernment, to put through social and economic reforms which were 
generally admitted to be needed. 

Economic Affairs—On Nov. 21, 1962, the National Assembly 
approved a five-year plan for economic expansion and social wel- 
fare. Over the five years T£60,000,000,000 (£2,400,000,000, or 
$6,720,000,000) was to be spent on agricultural machinery, re- 
search and irrigation, new industry, mining, electricity, coal, oil, 
and health. 

Hydroelectric projects were furthered during 1966 by the com- 
pletion of the Almus Dam on the Yesil Irmak and by the start of 
work on the important Keban Dam on the Euphrates. For several 
years before 1961, Turkey’s military budget received substantial 
assistance from the U.S. This amounted to an annual contribution 
of about $250,000,000. In 1961 this contribution was stepped up 
to $550,000,000. Credit facilities were also granted to Turkey 
in 1962 by the Organization for Economic Cooperation and Devel- 
opment and by the International Monetary Fund, Owing, how- 
ever, to the uncertain state of Turkey’s political affairs and to 
the heavy debts left by Menderes’ spendthrift government, vari- 
ous foreign financial institutions which were responsible for grant- 
ing credits to Turkey for internal development decided in 1965 
temporarily to postpone further action. This led to a cooling-off 
of relations with the West and to a détente with the U.S.S.R. 

Foreign Affairs After World War II.—In foreign affairs, the 
Turkish government followed a pro-Western policy after World 
War II. Relations with the U.S.S.R. were at times very strained, 
though they improved after the death of Stalin in 1953. The lat- 
ter, after the war, laid claim to the provinces of Kars and Ardahan 
in Eastern Anatolia and tried to upset both the Turko-Soviet 
Treaty of 1921 and the Montreux Convention of 1936 concerning 
the straits. These demands were later dropped. Turkey joined 
the North Atlantic Treaty Organization (q.v.) in 1952, and Turk- 
ish as well as Greek forces were integrated in the Southeast 
European NATO forces, The headquarters of the Sixth Tactical 
Air Force of NATO was based on Izmir, and a substantial NATO 
supply base was established at Iskenderun. A strong Turkish 
contingent, sent in October 1950 to the aid of the U.S. Army and 
its allies in the Korean War, fought with great bravery and suf- 
fered heavy casualties. In 1954 a treaty of mutual defense was 
signed between Turkey and Pakistan, and in 1955 a Turko-Iraqi 
defense treaty was signed, Great Britain and Iran also signed the 
treaty in 1955. This so-called Baghdad Pact (g.v.) was upset 
by the revolution in Iraq in July 1958, but it was later reconsti- 
tuted without Iraq as the Central Treaty Organization. 

From 1957 onward, Turkey was much concerned with the dis- 
pute over Cyprus (¢.v.). The Greek Cypriots’ demand for enosis 
(union with Greece) aroused Turkish fear and suspicion. Definite 
guarantees for the status of the Turks were demanded. When the 
Greek campaign of violence rose to a climax, the Turkish govern- 
ment, apparently despairing of getting any satisfactory solution, 
demanded that Cyprus be partitioned between Greece and Turkey, 
Early in 1959, however, an agreement was signed giving inde- 
pendence to Cyprus within the British Commonwealth, with 
separate electoral and other rights for the Turkish minority. 

For a time this agreement held, but the dispute flared up again 
in 1964. The Greek-Cypriot leader Archbishop Makarios declared 
the constitution unworkable, and acts of violence between Greeks 
and Turks took place. A small Turkish force in the north of the 
island was blockaded by Greek Cypriots and was not relieved 
until after a Turkish air attack from the mainland. The UN, 
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which had already sent forces to the island, then intervened and 
tried to make the Cyprus constitution work. The U.S.’s attitude 
seemed to the Turks to be unsatisfactory, as the U.S. apparently 
favoured enosis. The situation deteriorated when, early in 1965, 
Makarios proposed to alter the Cyprus constitution and abolish 
separate Turkish representation in Parliament. In the summer 
of 1966 Greece and Turkey began secret talks on Cyprus. 

The Justice Party in Power.—On Feb. 13, 1965, Înönü, the 
veteran prime minister, resigned, as a result of the defeat of his 
government on a budget debate. The president asked Suat Hayri 
Urgiiplii, a nonparty professional diplomat, to form a government. 
Other nonparty men joined, and members of the previous opposi- 
tion parties also came in. The supporters of the Justice Party, 
the principal successors of the suppressed Democratic Party, thus 
received representation in the new government, while the Repub- 
lican People’s Party, led by İnönü, went into opposition. In its 
program, the new government promised to oppose both left and 
right extremism, to introduce land reform and modern methods 
of farming, and to readjust taxation. The influence of the Jus- 
tice Party and of the middle classes was now stronger. 

At a general election held on Oct. 10, 1965, the Justice Party 
with 240 seats won a clear majority. Suleiman Demirel became 
prime minister and formed a government on Oct. 27, 1965. On 
March 28, 1966, President Giirsel, too ill to carry out his duties, 
was succeeded in the presidency by Gen. Cevdet Sunay. Gürsel 
died at Ankara on Sept. 14. 

A severe earthquake in August 1966 led to heavy loss of life 
in the province of Mus, eastern Turkey. (M. P. P.) 


Ill. THE PEOPLE AND POPULATION 


1. The People.—The earliest invaders of the present Turkey 
probably came from the Eurasian steppes of Central Asia, The 
Hittite Empire was established in Mesopotamia and in Anatolia 
by 1800 B.C., and the Turks of today take great pride in their 
Hittite ancestry. The Hittite Empire on its fall gave place to 
Phrygian invaders and to refugees from Greece, who overran West- 
ern Anatolia. They were followed by the Persians, the Mace- 
donians under Alexander, Celtic tribes from the middle Danube 
(Galatians), the Romans, the Arabs (Saracens), and by the Seljuk 
Turks, (See TurKIc PEOPLES.) 

The history of the country is reflected in the variety of types 
found in modern Turkey, though generally the people are muscu- 
lar and well-built, round-headed, with high cheekbones, brown 
eyes, square jaws, and large, somewhat aquiline noses. The ma- 
jority has Mediterranean colouring, but there is also a fairer strain, 

2. Languages.—Turkish, the offspring of Ottoman Turkish, is 
the language of modern Turkey. It has employed Roman script 
since 1928 in place of the previous Arabic script. Newspapers, 
periodicals, and literary works are produced in a Turkish idiom 
very different from the older, Arabic style of Turkish literature. 
The Roman script has been a great aid to the spread of literacy 
among the people. (See further TURKISH LANGUAGE; TURKIC 
LANGUAGES; TURKISH LITERATURE.) 

3. Religion.—More than 98% of the people of Turkey are 
Muslim, mostly of the Sunni rite. The influence of religion on 
public affairs, however, declined as a result of revolutionary 
changes following the establishment of the republic in 1923, The 
caliphate was abolished; schools and social life were secularized; 
and various European codes replaced the old Muslim law. Islam 
is no longer the official religion of the state. There are small mi- 
norities of Christians (Orthodox, Roman Catholic, Protestant) 
and of Jews, living almost entirely in Istanbul and Izmir. The 
ecumenical patriarch has his seat in Istanbul; he is the head of the 
Orthodox Church Federation, but only as primus inter pares (see 
CONSTANTINOPLE, ECUMENICAL PATRIARCHATE OF). 

4. Occupations.—Roughly 65% of the people live in the rural 
areas and villages, but there is no longer any unsettled population. 
The towns, under the new industrial development, have continually 
attracted workers from rural areas; the shift from rural to urban 
areas from the late 1920s to the 1960s has been notable. In the 
towns also is the well-educated element of the population engaged 
in industry, commerce, the public services, and the professions. 
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The rural population is occupied in agriculture, stock raising, fo, 
estry, and fishing. The traditional household crafts haye sheet 
virtually eliminated. 
5. Population.—The inhabitants of Turkey almost tripled jy 
numbers between 1927 and 1965; at the census of 1965 the total 
figure stood at about 31,400,000. From 1960 to 1965 Turkey's 
annual average rate of population increase was estimated at 2.6%, 
There were almost as many males as females. More than 66% 
of the population is under 30 years of age. 
The greater part of the population lives near the coast, mainly 
in the alluvial plains, where agricultural activity is most intense 
and where the trading centres are located. The most densely 
populated of these regions are the eastern Black Sea coast, the 
plains and valleys around the Sea of Marmara, the fertile valleys 
of the Aegean region, and the plains of Adana and Antakya. There 
the density varies from 250 to 500 per square mile (100 to 195 per 
square kilometre), On the central plateau, the mountains of 
Eastern Anatolia, and some coastal strips lying away from the main 
roads, density is as low as 4 to 45 per square mile (17 per sq.km), 
The average for the rest of the country is 70 per square mile (27 
per sq.km.). 
Towns with more than 100,000 inhabitants in 1965 (municipal 
areas; 1960 in parentheses) were: Istanbul 1,750,642 (1,521,079), 
Ankara 902,218 (650,067), Izmir 417,413 (360,829), Adana 290, 
515 (231,548), Bursa 212,518 (153,866), Eskişehir 174,451 (183, 
096), Gaziantep 158,367 (124,097), Konya 157,801 (119,841), 
Kayseri 126,913 (102,596), Sivas 109,165 (93,368), Samsun 106; 
921 (87,688), Erzurum 106,301 (90,069), Malatya 105,207 (83; 

692), and Diyarbakir 102,624 (79,888). 
(N. Tu.; S. Er; E. To) 


IV. ADMINISTRATION AND SOCIAL CONDITIONS 


For constitution and national government, see History above. 

1. Local Government.—The country is divided into 67 prov- 
inces (iller, or vildyeti) (see Table II). Provinces are divided 
into districts (ilçes, or kazası) and districts into communé 
(bucaks, or nahiyes). The highest administrative official in each 
is respectively the vali, the kaymakam, and the nahiye müdürü, 
The vali, who is appointed by the president of the republic on the 
recommendation of the minister of the interior, is the chief ad- 
ministrative officer of the province, representing all the depart: 
ments (except those of war and justice) and coordinating their 
work in his province. He corresponds directly with each ministry 
and has a staff of advisers, who also form an administrative cout- 
cil under his chairmanship. The organization of the district um 
der the kaymakam and of the commune under the nahiye müdürü 
follows the same pattern. The commune comprises a number 0 
villages each of which has a headman (muhtar) and a council 0 
elders, numbering from 5 to 12, according to the size of the village, 
A provincial council, elected for four years, debates questions ©! 
local administration, and its resolutions have legal effect; the 0m 
who is president of the council, may however refer proposals a 
which he does not approve to the council of state. In every we 
quarters town of a province or district and in all other towns 
2,000 inhabitants or more there is a municipality (belediye); i 
the head of the municipality is the mayor (belediye reisi), W ʻi 
assisted by an elected municipal council- and a committee E 
partly of officials and partly of persons chosen by the council fo! 
year’s term of office. 

2. Taxation.—In the early 1960s a thoroughgoing ref 
the tax laws was projected, although the Turkish taxation 
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already for the most part reflected Western thought on this 5 
tion limir 


progress” 
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system 


estate duty, etc. There are, however, two great 
first is caused by the effectual exemption from taxation 0: 
for political and administrative reasons, so that the salaried a 
have to be more highly taxed; and the second is persisten 
evasion. To counteract this the government introduced ie 
under which prominent people were required to submit @ et 
tion of their assets and returns of all taxes paid were ma le p' 
The business community opposed these measures. 
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Tape I1.—Administrative Subdivisions of Turkey 


Gg Population [Population 
Provinces Area (1960 Provinces {1960 
(iert  (sa.mi.)f} census) (Iler)* (sq-mi.}t} census) 
_ | 301,380 [31,391,207 sparta . 3,193 | 266,399 
e Seyhan) 0 812 paota > | 2,205 |2,302/438 
Aiamaa Tu 267,794 zmir (Smyrna)| 4,623 | 1,230,515 
‘Ayonkarahisa: $02,416 || Kars a.f 7,165 | 606,521 
as 245,987 || Kastamonu 5,062 | 441,608 
£ ayseri 6,53. 9 
AGA 1,637,483 |] Kirklareli- | | 2329 |. 258'052 
ieee oi 486,706 || Kırşehir 2,475 | 194,775 
e (Coruh) 209,882 || Kocaeli 1,534 | 337,621 
Aydin 524,929 Konya 17,792 |1,122,377 
Plika, 709,705 || Kütähya 4,590 | "398/214 
Bleck 139,004 || Malatya. {| 4,718 | 452,478 
Bingöl 148,701 || Manisa 5,315 | 746,476 
e aE EE 
z ardin > -. | 4 397,998 
Baa 194862 || Muğla $ f 51142 | 335/135 
Bursa: > 756,283 CETTE 3,164 | 199,215 
farakiae 350,661 |] Nevsehir 2172 | 201,812 
nkint $ iğde 3519 | 361,915 
ae devas || Bie ai | Ra 
enizli 63, ize 514 1,261 
Diyarbakir 476,974 Sakarya . 1,711 | 402/994 
Edirne Samsun . 3,698 752,701 
(Adrianople; 306,238 || Siirt, 4,447 | 263,054 
a: Hise E E 
Eraincan, 58, r , K 
Erzurum, 628,856 Tekirdağ. 2,401 | 286,714 
Ekişehir , 415,285 || Tokat 3,844 | 495,857 
Gaziantep 509,055 || Trabzon | 1,809 | 595,416 
Giresun Tunceli | 3,002 | 154,830 
(Kerasunda) 427,664 || Urfa. 7,175 | 449,853 
Gümüşane 263,486 Uşak . | 2062 | 191,062 
Hakkâri . 83,961 Van ahh eunt, 7,189 | 267,111 
atay 504,823 Yozgat . R 5,449 438,359 
el, 510,510 || Zonguldak : | 3/331 | 649,401 


*Administrative centre of each i! has the same name as the il. 
{Total area includes 3,238 sq.mi. of inland water and 38 sq.mi, of uninhabited is- 
lands, One sq.mi. = 2.59 sq.km, 


3, Living Conditions.—The general standard of living in Tur- 
key is low (the gross national product per head stood in 1963 at 
US. $228). This is caused by the meagreness of the industrial 
output: in 1963 production per head was one-tenth of the Western 
European (OECD) average. There is not much malnutrition, 
however, except such as is seasonally caused by adverse weather 
conditions. Standards of living vary considerably as between town 
ind village and from region to region, the west and south being 
much more prosperous than the centre and east. 

Wages—Both wages and salaries are comparatively low; the 
average daily wage is equivalent to U.S. $2 and the maximum an- 
tual salary (civil service) was, in the mid-1960s, equivalent to 
US. $2,500 but was under review. 

Employment —As in other underdeveloped agricultural coun- 
tres, itis impossible to assess accurately the amount of unemploy- 
it The Turkish Ministry of Labour estimate at the beginning 
eu e 1960s put it at one-third the proportion of the urban indus- 
Tal labour force (totaling 1,500,000) applying for work at state 
out offices. Of men engaged in agriculture, 3,500,000 
4 cemed to be contributing “nothing of material value” to the 
ountry’s output at that time. 
to the ees Standards in general are low, and peasants migrating 
other A cities settle in shanty towns on the outskirts. On the 

aa and, all the larger centres contain modern, middle-class 
tesidential are Aa 
N Welfare.—The basic law relating to labour and social 
ment he Was passed in 1936 and regulated conditions of employ- 
stbl E and safety arrangements, hours of work, etc.) in 
strikes ments employing ten or more persons. It also prohibited 
iega lockouts. In 1945 a Ministry of Labour was estab- 
Supplenn Supervise the laws relating to labour and social insurance; 
1950 to hee laws were passed in 1946, 1947, and each year from 
About on 954. In 1949, of 300,000 persons covered by the law 
Ceili were members of trade unions. Any trade union 
Written ae, the ‘majority of workers in an industry could, on the 
tate con ‘mand of one-fifth of the total number of workers, ini- 
ing to Rann bargaining with an employer. Any employer wish- 
Mini € mass dismissals had to give a month’s notice to the 
Labour. The constitution of 1961 allowed the right 
aY 1960 ne unions’ confederation (Tiirk-Is) was allowed after 
Tr U to affiliate with the International Confederation of Free 
19605 ice and various international secretariats. By the early 

© unionism was emerging as a powerful force. By the 
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mid-1960s there were about 450 trade unions with some 300,000 
members. 

Insurance measures were introduced in 1946. They applied to 
all persons covered by the basic law of 1936, and others could be 
included. Workers and employers each contribute 4% of the wage 
paid, and men and women receive a pension at the age of 60, from 
T£600 to T£9,000 and more annually, according to years of service 
and premiums paid. In heavy industries the pensionable age is 
55 and premiums are higher. Sickness and maternity benefits were 
provided under a law of 1951, 

Health.—Thought was given to the care of the sick during the 
Middle Ages, but it was not until the middle of the 19th century 
that any attempt at reorganization was made. Under the consti- 
tution of 1908 some reforms were introduced, but progress was 
slow and the republic faced a formidable task when it established 
the Ministry of Health and Social Welfare in 1920. At that time 
there were only 54 hospitals and 30 provincial dispensaries to serve 
the needs of the whole country. At mid-20th century the ministry 
operated more than 1,300 institutions, including general and spe- 
cialized hospitals, health centres, and medical and midwifery 
schools. Several hundred more hospitals, dispensaries, and sana- 
toria were run by local, philanthropic, and private organizations, 
In the early 1960s the total number of hospital beds was estimated 
at 45,000. There were about 7,000 practising doctors, of whom 
approximately one-seventh were women. 

Campaigns against malaria, trachoma, and syphilis were vigour- 
ously conducted with considerable success. Great efforts were 
made to reduce the very high infant-mortality rate (165 per 1,000 
live births in the early 1960s), but the shortage of nurses and mid- 
wives made this difficult. 

Each province has a director oi health services, with doctors 
in the districts and some communes, who are required not only 
to supervise sanitary conditions but, in the communes, also to give 
free advice and treatment. Each large town has its own municipal 
health organization. The state-controlled factories, moreover, 
have their own hospitals and staff. A free national health service 
on British lines was introduced in the mid-1960s in a pilot area of 
10 provinces in Eastern Anatolia, 

5. Justice, Police, and Gendarmerie.—The courts of justice 
are entirely independent of the assembly and the government. The 
highest court is the Court of Cassation in Ankara, which has civil, 
penal, commercial, and bankruptcy chambers. Each court cham- 
ber has its president; the chambers together form the quorum of 
the Court of Cassation which has its own president and forms 
the highest court of appeal. Lower courts are: peace courts; 
courts of first instance; central criminal courts; and commercial 
courts. 

The most sweeping of the changes made by the revolution were 
(1) the abolition of the religious courts and the Muslim sheri code; 
(2) and the adoption, in 1926, of the Swiss civil code, the Italian 
penal code, and a commercial code based on several European 
models. 

The minister of the interior is responsible for the maintenance 
of order and the internal security of the country. He exercises his 
powers through the director general of security and the general 
commanding the gendarmerie and, in case of necessity, by calling 
on the armed forces, although a decision of the Council of Minis- 
ters is necessary before the army can be employed. The police 
are divided into three groups: administrative (prevention of crime, 
maintenance of law and order, etc.), in which they are under the 
orders of the civil authorities; judicial, in which they are under 
the public prosecutor; and political (ż.e., for matters concerning 
the internal security of the state). In the capital the police are 
organized under a director general; in the provinces the police 
subdivisions are attached to the valis, kaymakams, or müdürs. A 
Jaw of 1930 established the gendarmerie as a military force, ad- 
ministratively under the minister of the interior, which reinforces 
the police mainly in rural districts and is subject to the same local 
authorities, administrative or judicial. The gendarmerie is formed 
from men serving with the colours and is primarily a military 
formation, its training and instruction being supervised by the 
general staff. 


394 


6. Education.—Primary education is by law compulsory for 
both sexes between the ages of 7 and 12. Among the problems of 
primary education has been the lack of teachers. Although great 
expansion took place after World War II, there was probably still 
a considerable number of children in the provinces receiving little 
or no education. The secondary schools provide a three-year 
course which may be followed by a three-year course at a lycée. 
Parallel with the secondary schools are the boys’ technical schools, 
with three-, five-, or six-year courses, where engineering, building, 
and other trades are taught; girls’ institutes giving training in home 
management, cooking, hygiene, etc.; and commercial schools in 
which general as well as commercial subjects are studied. Tech- 
nical and commercial instruction may be continued in a small num- 
ber of lycées specializing in these subjects. There are teachers’ 
training schools for men and women, 

Universities comprise Istanbul University, reorganized in 1927 
and 1933 from a foundation of 1453, with faculties of law, medi- 
cine, letters, economics, science, and forestry; the Technical Uni- 
versity of Istanbul, originally founded in 1773 and reorganized in 
1941, designed to give instruction, both practical and theoretical, 
in engineering subjects; the University of Ankara (1946), with 
faculties of letters, law, medicine, science, agriculture, political 
science, theology, and veterinary medicine; and the Middle East 
Technical University (Ankara; 1956), There are also the Aegean 
University (1955) at Izmir, with faculties of medicine, agriculture, 
and science; Atatürk University at Erzurum and Van (1957); and 
the Black Sea University at Trabzon (1963), There are other 
institutes or colleges of higher education at Ankara, Istanbul, and 
Balikesir; an Academy of Fine Arts and a municipal music con- 
servatoire at Istanbul, a state drama school and a conservatoire 
at Ankara, and a conservatoire at Izmir. 

An interesting experiment was the establishment of village in- 
stitutes (Köy Enstitüleri), at which boys and girls who had had 
primary education were given general and vocational training de- 
signed to qualify them as village school teachers or as farmers able 
to make use of modern agricultural methods. These institutes had 
a rural atmosphere and the training was severely practical. By 
the early 1960s, however, they had been converted into conven- 
tional teachers’ training colleges. 

Education is free in all government schools but this does not 
always include board and lodging where these are necessary. How- 
ever, many scholarships tenable at school or university cover all 
expenses. A considerable number of private schools exist, includ- 
ing the schools for the Greek, Armenian, and Jewish minorities and 
foreign schools; of these latter perhaps the best known are the 
American-sponsored Robert College (1863) and the American Col- 
lege for Girls (1871), at Istanbul. Religious instruction in schools 
below /ycée level is permitted. 

The Turkish government’s insistence on the secularization of 
education throughout the country created serious difficulties for 
those of the foreign schools that were religious, and some were 
forced to close. In 1948, however, the ban on religious instruction 
was relaxed and Muslim schools were opened by the Ministry of 
Education for the training of religious personnel as a supplement 
to the secular state schools. 

The spread of education was enormously assisted when the 
Arabic alphabet was superseded by the modified Latin alphabet 
introduced by Kemal Atatiirk in 1928. He himself took part in 
the nationwide campaign to spread its use. The substitution of 
pure Turkish words for Arabic and Persian ones, which was at first 
officially sponsored, is now being pushed forward by Turkish 
writers and other intellectuals. Adult education remains in need 
of development. In addition to stationary and mobile schools for 
the illiterate, there are vocational and professional training courses 
with day or evening classes. 

Between 1935 and 1961 the number of primary schools increased 
from 6,275 to more than 22,000, with approximately 3,000,000 
pupils. The total of all other educational institutions exceeded 
1,300 with nearly 600,000 students. 

7. Defense.—For the origins of the Turkish armed forces, see 
History: Ottoman Institutions, above; also JANIZARIES. 

The armed forces were reorganized in 1949 with a Ministry of 
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National Defense, and a Supreme Council of’ National De 
which included the chief of the general staff. Turkey is a ment 
of NATO (since 1951) and of CENTO (Baghdad Pact jos. 
CENTO 1959). a 
Compulsory military service is for two years in all the sey 
(though liable to be increased to 4 years in case of need) 
begins from the age of 20, The army has 16 infantry, 6 armour 
and 3 cavalry units, and all arms are partly motorized, k 
contributes ground forces to NATO’s Southeastern Com 
whose headquarters are at Izmir. The navy has destroyers 
marines, minelayers, minesweepers, and escort, patrol, and an 
lary vessels. Naval bases are at Izmir, Iskenderun, and Göl 
(in the Gulf of Izmit). Its personnel exceeded 37,000 officers 
men in the mid-1960s. The air force is equipped with Ami 
aircraft (including fighter, fighter bomber, reconnaissance, 
port, and training types), and its personnel numbers more 
40,000. The total serving strength of the armed forces ex 
350,000. (A. J. A.M. 


V. THE ECONOMY 


For centuries Turkey was essentially an agricultural count 
supplying few manufactured goods to world markets. Hoy 
after the revolution, and more particularly after World Wi 
there was considerable economic progress, backed by financii 
sistance from the United States since 1948. Agricultural p 
tion doubled in the 1950s, and the development of industry: 
power resources also proceeded rapidly. : 


A. PRODUCTION 


1. Agriculture.—About four-fifths of the population of 
key depends on agriculture for a livelihood; this provides di 
one-third of the national income, while another third comes fi 
the handling of agricultural products. Yet only 23% of the tot 
land area was cultivated in the mid-1960s and it is doubtful if the 
proportion could ever exceed 30%. Increases in production m 
depend primarily on improvements in crop yields. Farming 
primitive in many districts, wooden plows being common and gi 
often being winnowed by hand, Tractors numbered onl! 
among every 210 farmers in the mid-1960s, but with the 
introduction of more modern techniques and machines, ave 
crop yields are rising. Research stations have been established 
for the study of soil conservation, fertilizers, seed selection, 
diseases, and stock breeding. The main difficulty has been toi 
troduce the new techniques to the conservative and often illite 
farmers. Two-thirds of all farms are less than 15 ac. (6 ha.) ¢ 

The principal physical difficulties for agriculture are insufiic 
and unreliable rainfall in the interior and on the Mediterra 
coastland; the mountainous nature of much of the terrain; and! 
restriction of deep fertile soil to the alluvial plains of the co 
lands, some valley floors, and certain volcanic regions of 
terior (which are, however, inadequately watered). Soil €l 
is a common problem in the dissected marginal highlands, for t 
rainfall, when it occurs, is often intense for short periods al 
natural vegetation is scanty. In the northeast and east, seva 
winter conditions greatly retard agriculture. hehe 

After 1936 there was considerable investment in irrigation 
ects, many of which were completed only after World Wa 
Most are modest in size, often combined with the reclamatio 
drainage of low-lying coastal areas and valley floors, esp" 
in the valleys tributary to the Aegean Sea. By the 1960s 
7% of Turkey’s cropland was irrigated; this figure 15 
to increase greatly owing to the scarcity of level land wi 
adequate potential water supply. The largest project com 
the Seyhan plains in the southeast, where it is expected a 
000 ac. (more than 200,000 ha.) will eventually be available. ‘ 
barrage north of Tarsus was completed in 1940, and one 
of Adana two years later, Yielding chiefly cotton, com 5 
and rice, the Seyhan plains are considered potentially one i 
most productive regions in the country. An example of aM 
completed in the interior is the Çubuk barrage north 0 
providing not only irrigation for market gardening but also W 
water supply. 


, 


TURKEY 


OAT) EEIN NIP 
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(LEFT) RUINS OF THE ROMAN ACROPOLIS AT PERGAMUM (BERGAMA) ON THE 
SHORE OF THE AEGEAN SEA IN WESTERN TURKEY; (TOP RIGHT) WHEAT SILOS 
(BOTTOM RIGHT) KURDISH WOMEN 
AND HUTS IN THE VILLAGE OF ALIGÖR NEAR URFA IN EASTERN TURKEY 


NEAR YOZGAT IN CENTRAL ANATOLIA; 


Crops —Cereals account for four-fifths of the crop acreage. 
By far the most important is wheat, to which about 20,000,000 ac. 
(8,000,000 ha.) were devoted in the mid-1960s, the crop averag- 
ing about 8,000,000 metric tons (8,800,000 short tons). After 
1930 wheat production usually exceeded consumption, allowing 
the export of a surplus. Wheat is mainly a winter crop, harvested 
in June on the south coast and in August on the interior plateau. 
The chief wheat-growing areas are the outer moister parts of the 
Plateau, the northern Aegean coastlands, and European Turkey. 
Barley occupies less than half the acreage of wheat, but contending 

tter with drier conditions has a wider distribution. Some is 
‘ported for use in brewing. Corn, the third main cereal, is a 
top of the warmer, humid Black Sea coastlands and of the irri- 
che Aegean margins and the Seyhan plains, Other cereals in- 
at rs and oats, while rice is grown on the Mediterranean 
th al plains, especially around Antalya and Adana, and also in 

e Southern Aegean coastlands. 

Production of vegetables is widespread and many varieties are 
tea, but development is hindered by the prevalence of summer 
ak t. Potatoes are the most important, and the increased out- 

as virtually eliminated the need to import them. They are 
grown mainly in the north, where conditions are sufficiently cool. 
$ Leta vegetable production is concentrated around the larger 


bey districts are favourable for fruit growing, and the ranges 
Subtro “in topography, and soils favour a variety of types, from 
iini to temperate. The wild olive tree is native to Turkey, 
Wh ee on dry, stony hill-slopes up to 1,000 ft. (300 m.) above 
ithin mea the north and 2,000 ft. (610 m.) in the south, usually 
Species of mi. (110 km.) of the sea. There are many cultivated 
Which Ty olive, and olive oil production is a major industry, of 
is Mudas one of the chief centres. Irrigation of the groves 
Second in Since it lowers the oil content of the fruit. Vines are 
Concent; Mportance only to olives. The principal vineyards are 
tated in the Aegean coastlands, on slopes below 3,000 ft. 
E, Alcoholic beverages being forbidden to Muslims, wine 
lost ae 18 of relatively little significance and of inferior quality; 
tween ie are dried for sultanas. For this activity, the region 
Pigs ate 1 e Gediz and Büyük Menderes rivers is outstanding. 
ir, 2'So produced on the Aegean coastlands, especially around 

* Other deciduous and citrus fruits cultivated include cher- 
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ries on the Black Sea coastlands, 
oranges near the Aegean, and 
even bananas in some humid val- 
leys of the Mediterranean littoral. 

Turkey's principal export, and 
traditional crop for nearly 400 
years, is tobacco, It is now pro- 
duced on the Aegean coastlands 
(especially around Izmir and 
Bursa) and the Black Sea coast- 
lands (around Samsun and Trab- 
zon). Its cultivation is restricted 
by the government to improve 
quality; rich soils and plentiful 
water are essential. In the early 
1960s the crop varied between 
84,000 and 135,000 metric tons 
(92,000 and 149,000 short tons) ; 
about half is exported to the 
U.S.A., and Turkey stands ap- 
proximately sixth in the list of 
world producers. Cotton produc- 
tion has trebled since the mid- 
1930s and is about half that of 
Egypt. Only a small proportion 
is exported, however, more than 
half being absorbed by state- 
owned mills. The main growing 
area is the Seyhan plains around 
Adana, with a secondary one near 
Izmir. Irrigation is the usual 
practice, though not everywhere essential. Another industrial crop 
is sugar beet, introduced by the government to reduce dependence 
on imports of cane sugar. After World War II a small sugar 
export surplus was built up; and even a small amount of cane 
growing was started around Adana, The main sugar beet areas 
are in the west and northwest, near railways for easy transport 
to the refineries. 

Other commercial products include: oil from the oilseeds of 
cotton, sesame, flax, and sunflower; valonia (for tanning) from 
a species of oak common in Turkey; opium, of which Turkey pro- 
duces half the world’s legal supply; and hazelnuts, which yield a 
valuable oil for lubrication and varnishes, The principal hazel 
groves are along the Black Sea coastlands and the bulk of the 
product is sold to Switzerland and the U.S. Tea planting started 
just before World War II in the eastern Black Sea area, and by the 
1960s an exportable surplus was achieved. 

Livestock —About two-fifths of the land of Turkey is pasture. 
Pastoralism is important since it is the form of land use best suited 
to the widespread semi-arid or mountainous conditions. Pastoral 
farming is dominant on the interior plateau, but has to contend 
with the poor natural grazing and the consequent difficulties of im- 
proving stock. Sheep (about 30,000,000 in the mid-1960s) and 
goats (20,000,000) are the most numerous domestic animals. As 
a producer of wool, Turkey has much the same importance as the 
United Kingdom. Angora goats providing mohair are, as their 
name suggests, bred in the Ankara region, as well as in other dry, 
elevated districts. Cattle (about 12,000,000) are still largely used 
as draft animals, dairying being only of local importance. 

2. Forestry.—At one time Turkey had very extensive forests, 
but centuries of ruthless cutting, neglect, and destruction by goats 
have caused serious depletion. In 1937 state control was intro- 
duced over almost all the forested area, and subsequently affores- 
tation projects were undertaken, In the mid-1960s one-seventh 
of the land area was classed as forest; at least half of this, how- 
ever, is Mediterranean scrub. The true, high forest is found 
mainly on the mountain borders of the plateau, especially on the 
moist seaward slopes. Pine, fir, and cedar occupy about one-third 
of the total forested area, other softwoods one-sixth, oak one- 
sixth, and other hardwoods one-third. The conifers supply most 
construction timber, but in the 1960s production was still short. of 


demand. 
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3. Fishing.—Fish are plentiful along the coasts except the 
Mediterranean and southern Aegean. The principal fishing areas 
are between Izmir and the Bosporus and along the eastern Black 
Sea coast. In the Black Sea the fish are confined to the surface 
waters by the presence of hydrogen sulfide deeper down, so that, 
with the onset of winter storms, they migrate to the Sea of Mar- 
mara and the Aegean, returning north in the spring. Many are 
caught in transit through the Bosporus. Bonito, mackerel, and 
anchovy are the most important; there are also sardines, herring, 
and skate. The greater part of the fish catch is marketed at 
Istanbul; there are canning factories at Söke, Kartal, Trabzon, 
and other places. Caviar is obtained from sturgeon moving up 
some of the Black Sea rivers in early summer. Freshwater fishing 
is relatively unimportant. 

4. Mining.—A great range of minerals is known to exist in 
Turkey, but on the whole production is small and scattered, Coal 
stands first in volume of production (over 6,000,000 metric tons 
[6,600,000 short tons] annually in the mid-1960s). It is mined 
from the Carboniferous rocks of the Eregli basin, which borders 
the Black Sea for 100 mi. (160 km.) from Eregli. The coal is of 
high grade and reserves are large (possibly 1,000,000,000 tons), 
but the seams are greatly faulted and difficult to work. Among 
the chief mines are Zonguldak and Kozlu. About one-sixth of the 
coal mined is used by the Karabiik iron and steel industry, and 
about one-fifth by the railways. Some is exported, but harbours 
are poor on that part of the Black Sea coast and loading is impos- 
sible in bad weather. There are large reserves of lignite at Kü- 
tahya, 200 mi. (325 km.) W of Ankara, and these are mined (about 
4,000,000 tons annually) principally for the generation of elec- 
tricity. Iron ore is plentiful in eastern central Turkey and in the 
west, but by the early 1960s the only major workings were at 
Divriği, 300 mi. (485 km.) E of Ankara, and at Gam Dağı, not far 
from Izmit. The Gam Dağı mine has the better-quality ore, but 
neither is conveniently situated in relation either to coal deposits 
or to the Karabiik blast furnaces. Turkey is one of the world’s 
foremost producers of chrome, ranking with the U.S.S.R. and the 
Republic of South Africa. The largest output is from Guleman 
(west of Lake Van) and Fethiye on the southwestern coast, pro- 
duction at Bursa and Eskisehir being on the decline. Most chrome 
is exported. Other minerals are worked on a much smaller scale, 
including copper, lead, zinc, and manganese. Mining is state- 
controlled, but certain mines (e.g., some of the chromium mines 
at Fethiye) are foreign-owned. Since most production of non- 
ferrous metals is for export, mining activity fluctuates considerably 
with world demand and prices. Petroleum was discovered in 1948 
at Raman Dağı and in 1951 at Garzan, both to the southwest of 
Lake Van. There is a refinery at Batman (fluh), and Turkish 
gasoline has been on sale since 1956. An oil pipeline from Batman 
to the Mediterranean was constructed in the mid-1960s. 

5. Power.—By 1960 there were 25 major electric power plants, 
with a total capacity of 1,330,000 kw. The largest were at Istanbul 
(128,000 kw.), Çatalğzı (130,000 kw.), and Hirfanli (hydro- 
electric, 128,000 kw.). Electricity consumption is low for the 
size of the population (96 kw-hr. per capita, compared, e.g., with 
nearly 1,900 kw-hr. in Great Britain). The older power stations 
rely on Zonguldak coal or on lignite deposits. Developed hydro- 
electric power increased from 4% of total potential in 1950 to 30% 
in 1960, This remarkable increase has been brought about in spite 
of widespread aridity, summer drought, large areas of interior 
drainage, and the liability of dams to earthquake damage. The 
largest projects completed by the early 1960s were at Sariyar (80,- 
000 kw.) and Hirfanli, west and east of Ankara respectively. The 
Hirfanli reservoir extends for nearly 50 mi. (80 km.) up the Kızıl 
Irmak, but it is believed that rapid silting might render it useless 
within 150 years in the absence of control of soil erosion upstream. 

6. Manufacturing Industry.—After Turkey became a repub- 
lic the development of manufacturing industry was fostered by 
direct state intervention, beginning with the first five-year plans 
(1934 and 1936) directed by the Sümer Bank. The government 
aimed at a greater degree of national self-sufficiency, and the 
reduction of imports of capital and consumer goods. It wished 
particularly to encourage industrial development in eastern and 
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central Turkey, for the following reasons: eastern Turkey was re 

3 3 : E a. 
tively backward because its relief and climate render agriculty 
2 re 
difficult; the east and centre of the country are less vulnerable 
strategically than the west; in such remote parts home-produced 
goods can compete more easily with imported goods, which require 
costly transport from distant points of entry; and it was desired 
to integrate the economy of the eastern districts with that of 
the rest of Turkey. Nevertheless, the greater part of Turkeys 
industry is still located in the western half of the country, which 
has better communications and other facilities. In spite of World 
War II, very considerable industrial progress has been made since 
the 1930s. U.S. aid and other foreign credits played an important 
role. However, industry still forms only a subsidiary part of the 
national economy; in the mid-1960s, only 10% of the total labour 
force of 13,000,000 was employed in manufacturing industries, 

Tron and Steel—Although the iron and steel industry dates only 
from 1939, when the first blast furnace was lit at Karabük (100 
mi. N of Ankara), 20 years later Turkey supplied roughly half of 
its iron and steel requirements. Karabiik, originally a hamlet, had 
become a town of more than 15,000 inhabitants. The annual ca- 
pacity of its blast furnaces is 350,000 tons, that of its steel furnaces 
180,000 tons, and of its rolling mill 75,000 tons, Coal is brought 
50 mi. by rail from Zonguldak, together with manganese; dolomite 
and limestone are obtained locally. The major problem is the sup- 
ply of iron ore. It was originally intended to use foreign ore— 
hence the location of the plant near the coalfield and the coast— 
but imports of iron ore were severely cut during World War IL 
So Karabük turned to the developing domestic source at Divriği, 
which, however, is 600 mi. (970 km.) distant by single-track rail- 
way. Nevertheless, during the 1950s production rose from about 
300,000 tons to over 500,000 tons annually by the mid-1960s; pig 
iron and steel ingots accounted together for more than 400,000 
tons, and steel sheet and pipes for over 30,000 tons. In the same 
period coke production at Karabiik rose from 300,000 tons to more 
than 750,000 tons. 

Textiles —In the first five-year plans textile industries received 
much attention so that there grew up numerous centres of spinning 
and weaving. The industry, employing about 60,000 workers 1 
the mid-1960s and supplying four-fifths of the country’s needs, 
is based on home production of wool, cotton, mohair, and some 
silk. There are major cotton mills at Adana, Tarsus, Izmir, Istan- 
bul, Kayseri, and elsewhere; while Bursa, Izmir, and Istanbul are 
the main woolen manufacturing towns. Bursa is also 4 long- 
established centre of mohair and silk weaving. j 

Other Manufacturing —Industries connected with agriculture 
form the largest and most varied group of manufacturing esta 
lishments. They include flour milling, sugar refining, fruit canning, 
the preparation of tobacco, and the manufacture of cigarettes 
(at Cibali and Istanbul). ik 

There are also chemical plants at Zonguldak and at Karabill 
where a sulfuric acid factory is based on raw materials imponi 
from North Africa, Paper is produced from three large mills ‘i 
İzmit, and glass from the Paşabahçe works on the Bosporus. Ley 
pottery works use kaolin mined in many parts of T ‘urkey. Durt 
the 1950s cement production quadrupled, reaching a figure of abou 
2,500,000 tons in the mid-1960s. 


B. TRADE AND FINANCE 


1. Foreign Trade.—Turkey maintained a favourable trade i 
ance before World War II, and during the war while imports T 
limited by circumstances, but this was suddenly reversed in wit 
when the amount of imports rose because of Turkey's cra 
development and also because of the general rise in living. of 
dards, with increased purchases of luxury goods and absorptio ii 
home industrial production. Whereas in 1938 imports were ue orts 
at U.S. $119,000,000 and exports at $115,000,000, in 1948 ee 
were $348,000,000 and exports $197,000,000. In 1949 the iPr 
ment imposed temporary restrictions on the import of ih 
goods: moreover from 1947 the United States began to DA f 
Turkey with aid, contributing more than $1;000,000,000 x the 
following ten years. The trade gap continued an 19 


d in 
import figures were $542,000,000 and exports $411,000;000. 
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Turkey’s most important trading partner is the U.S., which in 
the early 1960s supplied about one-quarter of the country’s im- 
ports and received one-fifth of its exports. In second place is the 
Federal Republic of Germany, followed by the United Kingdom, 
Italy, and France. 

Tobacco has long been Turkey's most valuable export, the 
largest share of the crop being purchased by the U.S. Fruit (oc- 
cupying second place) includes sultanas, figs, and hazelnuts, the 
UK. being the chief customer, Cotton exports fluctuated widely, 
influenced by the crop and world market conditions and the volume 
of home textile production, Chrome is the leading mineral ex- 
ported (a high proportion going to the U.S.), followed by copper 
and copper alloys. 

As is usual in primarily agricultural countries whose manufac- 
turing industry is of recent development, the principal imports 
are machinery and vehicles, iron and steel, textiles and petroleum. 

2, Banking and Currency.—In the early years of the republic 
the lira, or Turkish pound, depreciated rapidly as a result of con- 
tinuous adverse trade balances, It was linked to sterling until 
Britain went off the gold standard in 1931, and then to the franc 
until this was devalued in 1936, The subsequent artificial situa- 
tion, with a theoretical gold parity, premiums for exports and sur- 
charges on imports, was regulated by devaluation in 1946. Sub- 
sequently premiums were reintroduced and in 1960 the Turkish 
pound was again devalued, the new rate being T£9.00 to the U.S. 
dollar or T£25.32 to the pound sterling. 
he legal monetary unit since 1916 has been the kuruş (piastre), 
but in practice the lira or Turkish pound is employed, consisting 
of 100 kuruş and containing 6.615 gr. of fine gold. However, the 
only money in general circulation consists of nickel pieces of 1, 
44, 5, 10, 25, and 100 kuruș, together with notes issued by the Cen- 
tral Bank, The amount of currency in circulation in the mid- 
1960s was of the order of T£4,000,000,000, The gold holding 
of the Central Bank was valued at about $140,000,000, 

Apart from the Central Bank set up in 1931, there are 13 banks 
tstablished by special laws and mainly for specialized activities, as 
Well as private and foreign commercial banks. The state-con- 
trolled banks include the Ziraat Bankasi (for agriculture), the 
Sümer Bank (for industry), the Eti Bank (mining and power), the 
Iller Bankasi (public works), Denizcilik Bankasi (shipping), and 
Emlâk Kredi Bankasi (housing). The independent international 
Ottoman Bank (founded 1863) has about 45 branches. The Post 
fice opened savings bank accounts in 1953, 
Ae National Finance.—The budgets of the state, of quasi gov- 
nae bodies, such as the railways and shipping corporations, 
ae the state-owned mining and industrial enterprises interlock 
The net as some are subsidized or themselves subsidize others. 

a nal accounts of state finances showed deficits for most years 

Ween 1936 and 1953-54; with the exception of the Monopolies 
ee eeation dealing with tobacco and alcoholic liquors, the 

“owned undertakings also showed deficits. (The Monopolies 
rnos profits could be regarded as the equivalent of 
ficult uties in other countries.) The financing of deficits was 
ah Since there was no organized capital market and the public 
is Tag alling to subscribe to internal loans. Reformed income 
nites introduced in 1950 failed to provide the expected amount 
Ieverthele because, it was believed, of evasions and false returns; 
acing fee after 1954 the government generally succeeded in bal- 
et audeat, In the mid-1960s about one-quarter of the 
tomic de an expenditure was on defense, while education, eco- 
third ipso opment, and social security accounted for about one- 
of Turke een them. It is difficult to estimate the national income 
aticulture with any precision owing to inadequate statistics, but 
Í the tors P obabiy contributes between two-fifths and one-half 
ing, and » Commerce nearly one-third, and mining, manufactur- 
Dhlie debe crafts about one-eighth. In the early 1960s the 

t totaled about T£14,500,000, 


D; C. Transport AND COMMUNICATIONS 
ificult 


Populatj topography and an area large in relation to both the 
Vere} =" and the country’s financial resources have combined 
Y to restrict the development of a comprehensive network 
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of communication, especially in the east. Moreover, during World 
Wars I and II and in periods of political upheaval roads and rail- 
ways deteriorated and some portions were badly damaged. The 
largest program of development was undertaken by the republican 
government during the interwar years. After World War II for- 
eign aid assisted reconstruction and improvements. 

1. Railways.—After 1924 the government began systemati- 
cally to buy up the existing disconnected and privately owned 
railways. At that time there were only about 2,500 mi. (4,000 km.) 
of track. During the nationalization, which was virtually com- 
plete by 1940, new railways were added to provide a more inte- 
grated network. Such were the line from Ereğli and Zonguldak to 
Ankara, Kayseri, and Adana, and the series of lines which later 
linked Samsun on the Black Sea with Kayseri, Erzerum, Malatya, 
Adana, and Kurtalan (this last in the oil district of the southeast), 
By 1940 there were over 4,500 mi. (7,240 km.) of railway; during 
the next 20 years another 360 mi. (580 km.) were added, and the 
first electrification (of 18 mi. [29 km.]) was undertaken (in Istan- 
bul). Some diesel-electric locomotives were introduced and some 
units were converted from coal to oil burning. Rail traffic in- 
creased greatly after World War II; the number of passengers 
carried, for instance, doubled to over 83,000,000 by 1962. 

2. Roads.—By 1960, there was only one mile of surfaced road 
for every 1,900 inhabitants. Many parts, especially in the east 
and southwest, remained accessible only by tracks. Nevertheless, 
road transport facilities in the early 1960s represented a tremen- 
dous improvement on the early 1920s; the total length of surfaced 
road was increased from 2,500 mi. (4,000 km.) to 16,700 mi. 
(26,800 km.). Unsurfaced provincial roads by the mid-1960s 
amounted to about 21,800 mi. (35,100 km.). One of the main 
post-World War II projects completed was the 600 mi. (966 km.) 
Erzerum-Iskenderun road. 

3. Ports and Shipping.—Turky’s coastline stretches for 
3,000 mi. (4,800 km.) and its interior is rugged, so that communi- 
cations by sea play a vital part in the national economy. From 
1923 a Turkish merchant navy was built up, comprising by the 
mid-1960s vessels totaling about 800,000 tons gross. Nearly all 
these vessels are for cargo, but a few are passenger ships or tank- 
ers; about half are state-owned through the Denizcilik Bankasi, 
They ply principally in the Aegean and Mediterranean seas. Istan- 
bul is the chief port and commercial centre. It handles two-thirds 
of Turkey’s national trade; and because of obsolete or inadequate 
port installations, it suffers acutely from congestion. However, 
it possesses the only good natural harbour along the southern Black 
Sea coast and is the natural outlet for the relatively fertile Mar- 
mara region. Izmir, the second port, lying on a drowned river 
estuary, handles mainly agricultural produce from its rich hinter- 
land, especially tobacco, dried fruits, and vegetable oils. Adana is’ 
the natural centre of the richly agricultural Seyhan plains in the 
southeast, but, as it lies 25 mi. (40 km.) upa river navigable only 
by small boats, its trade must pass through the port of Mersin, 
whose facilities were extended in the 1960s. Major improvements 
were undertaken at several other Turkish ports, including Isken- 
derun, Eregli, Trabzon, and Samsun. ; 

4. Civil Aviation.—The physical difficulties of land communi- 
cation have given great impetus to the development of air trans- 
port. In 1938 the State Airways Administration was set up; later 
it was converted to Turkish Airlines (Türk Havayollari Anonim 
Ortakliği) and the British Overseas Airways Corporation became 
a partner in this company in 1957. In the 1960s there were ser- 
vices between 22 domestic airports; Istanbul and Ankara were the 
busiest. External services include Cairo, Athens, Rome, Frank- 
furt and London. Istanbul is also linked to most countries by 
foreign airlines. R 3 

5. Posts and Telecommunications.—Work on the expansion 
of inter-urban telephone, telegraph, and postal services was begun 
in 1947. By the mid-1960s the government operated about 155,- 
000 mi. (250,000 km.) of telephone lines and about 3,500 post 
offices. Reorganization and development of telephone services 
was extensive in the Istanbul and Ankara districts. Ankara, as the 
capital, has direct radiotelephone and telegraph communication 
with most European countries and with the U.S. Radio broad- 
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casting began in 1925; nine years later it was taken over by the 
government, Radio Istanbul and Radio Ankara are the main 
transmitting stations; there is also a station at Izmir. (C. Em.) 
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TURKEY. Either of two species of gallinaceous (chicken- 
like) birds that, along with chickens, peafowl, pheasants, guinea 
fowl, quail, megapodes, curassows, and guans, compose the or- 
der Galliformes. Within this order the turkeys form the family 
Meleagrididae. 

One species is Meleagris gallopavo, the North American. turkey, 
which originally was native to the southwestern, midwestern, and 
eastern U.S., southern Ontario, Can., and nearly all of Mexico. 
This species is the source of all domesticated turkeys. 

The other living species is the ocellated turkey, Meleagris ocel- 
lata (or Agriocharis ocellata), of the tropical lowlands that make 
up the Yucatan Peninsula of Mexico and adjacent parts of Guate- 
mala and British Honduras. No subspecies of M. ocellata are 
known, The ocellated turkey is one of the most colourful of 
birds, displaying iridescent green, y 
gold, and reddish-copper bronzing 
over wings and back, with a pur- 
plish-blue ocellus (eyelike spot) 
in the tips of the gray-and-black- 
penciled main tail feathers and 
tail coverts. Its maximum weight 
is reported to be 18 lb. It has 
not been domesticated. 

Domestic turkey males are 
called toms or gobblers; females 
are called hens; the young are 
called poults. The sparsely 
feathered head and upper neck of 
males are heavily carunculated 
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The females are less heayj 
carunculated and lack the i 
colour. There is a'single large 


sexes and a single fleshy head ap. 
pendage, the snood. The beard 
is a tuft of coarse, black, haitlike 
feather structures in the centre of 
the crop region of all males anda 
few females of the North Amer. 
can species, 

Wild Turkeys—The North 
American wild turkey ‘has pro- 
duced seven distinct subspecies, 
The most widespread subspecies was the turkey of the Pilgrims, 
the Eastern wild turkey, Meleagris gallopavo silvestris, which 
became the U.S. symbol of Thanksgiving. This turkey orig. 
inally ranged the United States and Canada south and east of a 
line extending approximately from Portland, Me., through Mitch 
ell, S.D., and south to Houston, Tex., excepting southern Florida, 
The Florida wild turkey inhabited the lower three-fourths of that 
state. The Rio Grande turkey lived in south central Texas and 
northeastern Mexico. The Merriam turkey inhabited the moun- 
tains of Arizona, New Mexico, southern Colorado, southwestern 
Texas, and north central Mexico. The Central Mexican, or 
Gould’s, turkey ranged the mountains of central Mexico, The 
South Mexican turkey, Meleagris gallopavo gallopavo, was native 
to the mountains of southern Mexico from Michoacan through 
Oaxaca. Moore’s turkey has been discovered on the western'slopes 
of the Sierra Madre Mountains of northwestern Mexico at eleva- 
tions of 2,500 to 8,500 ft. 

All these subspecies intergraded with each other where their 
ranges adjoined, and all have the same general colour pattern but 
differ from each other in details of plumage colour. The basic 
colour is black with red-green surface iridescence, copper-coloured 
bronzing on wings and tail, and black-and-white barred wing 
feathers. The lower body and tail feathers of both sexes and 
the breast feathers of females have chestnut-brown tips in the 
Eastern and Florida turkeys, cinnamon to buff tips in the Rio 
Grande and Merriam turkeys, and almost-white to white tips in 
the three Mexican subspecies. 

The North American turkey still exists in the wild state over 
most of its original Mexican range. In the U.S. it is found in vay 
ing numbers in about 21 states—those south of the Ohio River 
plus Pennsylvania, Maryland, Illinois, Missouri, Arkansas, Louisi- 
ana, Oklahoma, Texas, Colorado, New Mexico, and Arizona. In 
some states wild turkeys may be hunted legally. 

Wild turkeys subsist on nuts, seeds, grasses, legumes, roots; 
tubers, leaf buds, fruits, insects, and occasional small amphibians, 
crustaceans, and mollusks. They roost high in trees, preferably 
evergreens. When alarmed they may fly as far as a mile at speed 
up to 55 mph. Males, both wild and domesticated, practise 60” 
bling and strutting, mostly during the breeding season, to attrac 
hens. Turkeys are polygynous but harems of more than six hens 
are rare in the wild state, Females build nests on the ground al 
their brown-speckled eggs are incubated for 28 days. | b 

Domesticated Turkeys.—Turkeys had been domesticated ty 
the Aztec Indians of southern Mexico prior to the European j 
covery and were taken to Spain about 1519. From Spain 
spread throughout Europe, reaching England about 1541. 
of these were taken to North America by early colonists ani 4 
as foundation stock, along with native wild turkeys, 10 the y 
velopment of six long-established standard U.S. varieties—Brom™ 
Narragansett, White Holland, Bourbon Red, Black, and Slate. ol 

Up to about 1935, turkeys were bred mainly for perfectio 
plumage colour, and some exquisitely beautiful exhibition p n 
were produced in the U.S. Emphasis then changed to A , 
ties and some exceptionally well-meated strains were Pr eed it 
Large, heavily fleshed Bronze turkeys of English origin al asted 
this development. These new strains, called Broad a 
Bronze, dominated the turkey market in the U.S. and re i 
1945. Adult males of this variety commonly weigh 50 B 
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throat wattle, or dewlap, in both | 
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rarely, up to 65 Ib. The Beltsville Small White, a small broad- 
preasted turkey developed by the U.S. Department of Agriculture, 
became popular in the U.S. and was made a seventh standard 
variety in 1951. State experiment stations and private breeders 
developed other large, broad-breasted white strains. With new, 
privately. developed strains, and advances in knowledge of the 
nutritional needs of turkeys. and control of their diseases, large 
turkey industries developed in the United Kingdom, Australia, and, 
toalesser extent, Latin America. Roast turkey in many European 
countries, including the U.S.S.R., has long been a customary Christ- 
mas dish, In the U.S. it is especially associated with Thanksgiv- 
ing. Production has thus tended to be seasonal; however, the 
modern turkey industry spreads this load by raising and processing 
some birds early in the year and freezing them for year-round 
sale, In the U.S., ready-to-cook, lean, boned turkey is available 
in rolls any time of the year. 

See also POULTRY AND POULTRY FARMING. 

BrstrocrapHy.—Henry S. Mosby and Charles O. Handley, The Wild 
Turkey in Virginia (1943); Morley A, Jull, Poultry Husbandry, 3rd 
ed, (1951); Robert Ridgway and Herbert Friedmann, “Birds of North 
and Middle America,” Bull, U.S, nat. Mus. No. 50, part x (Dec. 
1946); Stanley J. Marsden and J, Holmes Martin, Turkey Manage- 
ment, 6th ed. (1955) ; F. W. Lorenz, et al., “Turkey Hybrids,” J. Hered., 
47:142-146 (May-June 1956). (S. J. M.) 

TURKIC LANGUAGES are considered to be related to 
the Mongolian and Tungusic languages in the so-called Altaic group 
(see Urat-Attarc Lancuaces). In fact the links between the 
Turkic and other Altaic languages are tenuous, By themselves, 
the Turkic languages present a remarkable uniformity and inter- 
resemblance, only Chuvash and Yakut being strongly aberrant. 
They have changed little from the earliest extant Turkish inscrip- 
tions, found near the Orkhon River in the Mongolian People’s Re- 
public and the Yenisei River in the U.S.S.R., which date from the 
8th century A.D, (See TURKISH LITERATURE.) 

Classification.—Turkic languages may be classified according 
to either the historical-geographic or the phonetic data. The 
former system, the most generally accepted, is given below: 

1. Old Turkish: The Turkish of the Orkhon and Yenisei in- 
scriptions; Uighur, 

2. Middle Turkish: (a). Western Group: Kuman, Kipchak; (b) 
Eastern Group: Karakhanid, Khwarezmian, Chagatai. 

3. Modern Turkish: (a) Southwestern (Turkmen) Group: (1) 
Pre-Ottoman, Ottoman, the Turkish of modern Turkey, Ottoman 
dialects of Anatolia and the Balkans, Crimean Ottoman, Gagauz 
Turkish (of Rumania), Turkish dialects of Bulgaria, Bosnia, and 
Macedonia, and Chuvash; (2) Azeri (Azerbaijani), spoken in the 

etbaijan Soviet Socialist Republic (S.S.R.), and in northwestern 

tan; (3) Kashgai, Ainalu, and Baharlu, spoken in southern Iran; 
M Turkmen, used in the Turkmen S.S.R. and extending into the 
ee Kalpak Autonomous Soviet Socialist Republic (A.S.S.R.), 

e Uzbek S.S.R., Kazakh S.S.R., Iran, and Afghanistan. Small 
Soups of Turkmens are also found in Anatolia, Syria, and 

Tanscaucasia, 
ms Southeastern (Chagatai or Uzbek) Group: Eastern Turki- 
RN n. dialects are spoken in the Sinkiang-Uighur Auton- 
the Uzb Hag of China; various dialects of Uzbek are used in 
in the ek S.S.R., the southern part of the Kara-Kalpak A.S.S.R., 
o eastern part of the Turkmen S.S.R., in the northern and 

eRe parts of the Tadzhik S.S.R., and in the southern part of 
; bee S.S.R. as well as in northern Afghanistan; the Chagatai 

() yy nguage also belongs to this group. nd 
it the He eee (Kipchak) Group: (1) Kirgiz, which is used 
found i rgiz S.S.R., overlaps into Chinese territory, and is also 
simila in Afghanistan, is, of all the languages of this group, most 

* to Oirot and Teleut of the northeastern group and with 
May form a subgroup linking the northeastern and north- 
he ee (2) Kazakh is used in the Kazakh S.S.R., in the 
People’ ae A.S.S.R., and to some extent within the Mongolian 
eats public; (3) Kara-Kalpak, which is hardly more than 
by the K. dialect, is used in the Kara-Kalpak AS.S.R., and also 
iN three ae Kalpaks living in Afghanistan; (4) Nogai is spoken 
Cherkas, i@tects—White Nogai, which is used in the Karachai- 
Autonomous Oblast (A.O.) and differs markedly from 
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the other two, and Black Nogai and Central Nogai, which are used 
in the Dagestan A.S.S:R.; (5) Kumyk is also spoken in the 
Dagestan A.S.S.R.; (6) Bashkir is used in the Bashkir AS.S.R.; 
(7) the Volga Tatar dialects such as Kazan Tatar are spoken in the 
Tatar A.S.S.R., and a number of other languages are used by 
Tatar elements in the Urals, Tobol, and Irtysh River areas, 

(d) Northeastern (Uighur) Group: (1) Tuva (Uryankhai), 
spoken in the former Tannu Tuva Republic (now Tuva A.S.S.R.), 
and Karagass, spoken on the northern slope of the Sayan Moun- 
tains (the language of the Orkhon and Yenisei inscriptions and 
the old Kirgiz language are also sometimes placed in this group); 
(2) the languages and dialects spoken in the Abakan and Yüz 
steppes (most of them in the Khakass A.O.), and also Sarig Uighur 
(Sari Yogur) spoken in China; (3) the language spoken in the 
Baraba steppe and the languages spoken in the northern Altai and 
in the Altai proper, chiefly in the Gorno-Altai A.O., że., Altai 
proper (now called Oirot), Teleut, Teleng, Télés, Yakut. Fur- 
ther research is still required on the grouping of these languages, 

Turkish is the primary language of about 60,000,000 people, of 
whom 25,000,000 are in Turkey, 19,000,000 in the U.S.S.R., 8,000,- 
000 in China, and 8,000,000 in Iran and Afghanistan, 

Characteristics —Phonetics,—The outstanding phonetic char- 
acteristic of the Turkic languages is vowel harmony. The vowels 
are of two kinds—‘“front vowels,” produced at the front of the 
mouth (e, #, ö and ii), and “back vowels,” spoken from the back of 
the mouth (a, + [like the i in the English “hit”], o and u). Purely 
Turkish words can contain only front or back yowels, and all 
suffixes and infixes must conform to the vowel of the syllable 
preceding them in the word, Thus, ev “house,” evler “houses,” 
evlerim “my houses,” evlerime “to my houses”; but at “horse,” 
atlar “horses,” atlarım “my horses,” atlarıma “to my horses.” 
Vowel harmony has to some extent broken down in a few Turkic 
languages, notably in certain dialects of Uzbek, and it is usually 
not applied to foreign words incorporated into Turkish, 

Although in their old form the Turkic languages probably had 
both long and short vowels, long vowels are now rarely found 
except in loanwords from such languages as Arabic and Persian. 
Only Turkmen and Yakut have to a great extent preserved the 
original length of vowel sounds, 

Certain changes of consonants are peculiar to Turkic languages; 
some consonants change when they are followed by a vowel. In 
particular, p, ç (“ch”), t, and k change to b, ¢ (“j”), d, and ğ (e.g., 
varlik to varliği). Certain consonants change by what is known as 
progressive assimilation when they follow certain other consonants. 
Thus in the Turkish of modern Turkey the past tense of gelmek 
(“to come”) is geldi, but that of gitmek (“to go”) is gitti. Initial 
l andr are not found in purely Turkic words, 

Morphology and Syntax—The morphology and syntax of the 
Turkic languages are governed by agglutination, że., the expres- 
sion of grammatical concepts by suffixes and infixes which them- 
selves have no intrinsic meaning, rather than by independent 
words, Since the plural is expressed by a special suffix, case end- 
ings are not affected by number. The result is a remarkable regu- 
larity and facility of analysis, For example, the word evlerimde 
(“in my houses”) is composed of: ev “house,” ler =plural suffix, 
im = possessive suffix of first person singular, and de = locative 
suffix “in.” Attached to a word with back voweling, e.g., oda 
“room,” these suffixes change their vowels according to the law of 
vowel harmony to odalar:mda (“in my rooms”). 

The syntax of Turkic languages, although logical and regular 
in itself, presents many difficulties to the English-speaking stu- 
dent. This is due principally to the absence of any relative pro- 
noun and a great wealth of participles and verbal nouns. Thus 
the sentence “I know that the person who had come went away” is 
rendered in Uzbek: Kelgan kishining ketganini bilaman (literally 
“Having-come person’s having-gone-his know T”). 

Of the various parts of speech which present peculiar features, 
the Turkic verb deserves special mention: 

1. One or more infixes may be inserted between the verbal stem 
and the grammatical suffix to indicate passivity, causation, reci- 
procity, negativity, and impossibility. So the word sevmek (“to 
love”) can be enlarged to sevdirilememek (“to be impossible to be 
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caused to love”), with -dir- showing causation, -il- passivity, 
-e + me- negative possibility, and -mek the infinitive suffix. 

2. All Turkic languages have an unusually large number of 
tenses and combinations of tenses to express fine shades of mean- 
ing. However, future tenses hardly exist or are used at all except 
in the Turkish of modern Turkey. 

3. In a sentence containing a series of verbs in the same tense 
and time, differing only in their stems, the requisite verbal suf- 
fixes are affixed only to the final verb in the series, while to the 
other stems the abbreviating suffix (-ip in the Turkish of Turkey) 
is affixed in their place. So gelip, görüp, gittim (“I came, I saw, 
I went’’) are written, instead of geldim, gérdiim, gittim. 

4. A characteristic of many Turkic languages, though only 
traces are found in the Turkish of Turkey, is the expression of a 
verbal concept by two or more successive verbs. Thus the con- 
cept “to bring” is expressed in Uzbek by two verbs meaning “hav- 
ing taken, come” (alib kel), but in the Turkish of Turkey by a 
single word. 

Writing and Literary Languages.—The Orkhon and Yenisei 
inscriptions of the 8th century were written in the Turkic runic 
script, according to the description of Vilhelm Thomsen, who 
deciphered it in 1893. This is thought to have been derived from 
the Aramaic alphabet through the old Sogdian alphabet. It was 
eventually replaced by the Uighur script derived from one of the 
northern Semitic alphabets through Sogdian. This in turn was 
largely replaced by the Arabic alphabet in the 9th and 10th 
centuries, although it was used until the 15th century by the 
Golden Horde (the westernmost Mongol empire) and by the 
Timurids for writing the Kipchak and Chagatai languages. 

The Arabic script was generally used by all Turkic peoples 
writing Turkic languages until 1924, when a Latin script was 
introduced in Soviet Azerbaijan. After 1928 this Latin script was 
extended to most of the other Turkic languages in the U.S.S.R. 
in a modified form known as the unified Turkic Latin alphabet. 
But after 1939 it was replaced by modified forms of the Cyrillic 
alphabet. A different Latin script was officially adopted in Turkey 
after 1928, so since that time the Arabic script has not been 
officially used by any Turkic people. 

Distinct Turkic literary languages did not begin to develop 
until the 14th and 15th centuries. The most important was Ot- 
toman Turkish, which developed from the literary language of the 
Seljuk period and included heavy accretions of Arabic and Persian 
words. It persisted in upper-class Ottoman society until it was 
gradually supplanted by the Turkish of modern Turkey in the 20th 
century. Second in importance was Chagatai, which had its origin 
in the literary language in the domains of Chagatai, the second 
son of Genghis Khan, during the 13th century. It persisted from 
the 15th century until the emirate of Bukhara was incorporated 
into the U.S.S.R. in 1920, when it was replaced by the Uzbek 
literary language. 

Of the other literary Turkic languages current in Russia before 
the Revolution the most important were Turkmen, Azeri, and 
Crimean and Kazan Tatar, all of which used the Arabic script. 
A limited amount of writing was done in Kazakh, Kirgiz, and a 
few other languages, mostly in the Arabic script. After the Rev- 
olution about 18 literary languages were developed for most of 
the Turkic languages spoken in the U.S.S.R. 

Outside Turkey and the U.S.S.R. a certain amount of writing 
in the Arabic script is done by’Turkic communities such as those 
in Greece, Iranian Azerbaijan, and the Sinkiang-Uighur Auton- 
omous Region of China. The Cypriot and Bulgarian Turks use 
the Latin script of Turkey. 

Linguistic Policies.—The people of the Turkish republic and 
the Soviet Union were subjected to official linguistic policies whose 
widely varying object, nature, and scope tended to produce dif- 
ferent results. 

The Turkish policy, initiated by Mustafa Kemal Atatiirk in 
1928, aimed at modernizing the language by adapting a Latin 
script and by replacing words of foreign origin—chiefly Arabic 
and Persian—with words of Turkish origin or at least formed ac- 
cording to the principles of Turkic morphology. This policy was 
only partially successful and the more familiar Arab and Persian 
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words remain in use, especially for official administrativ 
and abstract concepts. On the other hand the Soviet 
of the Cyrillic script after 1939 was aimed at the cultural 
tion of the Soviet Turkic peoples from those of Turke: 
designed to facilitate the introduction of Russian loanwo 
to promote the study of Russian in order to assimilate the 1 
peoples into the Russian community. Whereas in Tur 
tendency was to draw on pre-Ottoman words to expre 
particularly political concepts, the Soviet authorities 
to draw on Russian. Thus, for the Arabic word inkilap 
tion”) an attempt was made in Turkey to substitute i 
(“a turning round”), while in the U.S.S.R. it was rep 
revolyutsiya. In addition to reforms of alphabets and 
laries both Turkish and Soviet policy aimed at modifi 
syntax and phonetics, the former toward a simplified 
purged of Arabic and Persian accretions, the latter towai 
Russian systems. See also TURKISH LANGUAGE; TURKISH 
ATURE, i 
BIBLIOCRAPHY.— Johannes Benzing, Einführung in das Stu 
Altaischen Philologie und der Turkologie (1953); ui De 
Philologiae Turcicae Fundamenta, I (1959), TI (1965) ; Eleanor 
Word Formation in the Turkic Languages (1948) ; J. Deny, G 
de la Langue Turque (Dialecte Osmanl) (1921) and Prin 
Grammaire Turque (“Turk” de Turquie) (1955); Ahmed Cevat! 
Türk dilbilgisi (1945); M. Ergin; Osmanlıca Dersleri (1958); 
Baskakan, The Turkic Languages of Central Asia (1954); Ti 
part I of Altaisték, 5th vol. of 1st sec, of Handbuch der Of 
(1963), ed. by B. Spuler. (S. 
TURKIC PEOPLES. The terms Turkic peoples and 
have no clearly defined racial significance. They can be 
applied, however, to those communities historically and’ 
cally connected with the T’u Kiie, the name given by the’ 
to the nomad people who in the 6th century A.D. founded an 
stretching from Mongolia and the northern frontier of ( 
the Black Sea. Some authorities consider that the name H 
(q.v.), which appears in Chinese sources as far back as : 
also referred to the Turks; but it was more likely a gen 
applied to Turkic, Mongol, and perhaps Tungus people! 
With some individual exceptions, notably in the Eur 
of Turkey and in the Volga region, the peoples correspt 
the foregoing definition are confined to Asia. They may be 
into two main groups, the western and the eastern, The 
includes the Turkic peoples of Europe and those of wes 
inhabiting the Asiatic part of Turkey and the northwest 
The eastern group comprises the Turkic peoples of the U 
and of the former Chinese province of Sinkiang. w- ; 
The Turkic peoples display a great variety of anthi 
types, ranging from the pronounced Mongoloid and rouni 
Kazakhs and Kirgiz to the long-headed Turkmens. While m 
them can be described as dark-skinned, the Tatars and th 
Turkey are often as fair as Western Europeans, y; 
For their languages, see TURKIC LANGUAGES; TUR 
GUAGE. 
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HISTORY 


Origins.—Nothing definite is yet known about the orii 
Turks, and much of their history even up to the Mongol 
is shrouded in obscurity. In its Chinese form of T'u Kii 
“Turk” first appeared in history in the 6th century as 
the founders of the empire referred to above. This 
sisted of two parts founded by two brothers and known 
Chinese as the northern and western Turks. It submitt 
nominal suzerainty of the Chinese T’ang dynasty in th 
tury, but the northern Turks regained their independe: 
and retained it until 744. It is to this empire that the 
inscriptions, the oldest-known Turkic records, relate (see 
LITERATURE: The Pre-Islamic Period). These inscriptions. 
to the Oghuz, which was apparently the name of a confede 
Turkic tribes; to the Uighur, as inhabitants of the basin 
Selenga River in Mongolia; and to the Kirgiz, as living 
Yenisei River. In 745 the Uighur established themselvi j 
rulers of Mongolia. Driven out of Mongolia by the Kirgiz z 
they founded two kingdoms, one in Kansu (northwest Chm 
the other in Bishbalik and Karakhoja (in what is now 
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Sinkiang), the latter persisting until the Mongol period. The 
Kirgiz were the last Turkic rulers of Mongolia. They were driven 
out in 924 and established themselves first on the Upper Yenisei 
and later in the region now called the Kirgiz Soviet Socialist 
wublic. 

el 699 the western Turks passed under the domination of the 
northern Turks, later freeing themselves. At the end of the 7th 
century they became involved in the Arab conquest of Transoxi- 
ana, which during the next three centuries became part of the 
realm of the Persian Abbasid and Samanid dynasties. In 999 
Bukhara and Samarkand, and the country stretching as far as 
the Amu-Darya, again came under Turkic rule. 

Migrations to the West and Southwest.—aAt the beginning 
of the 11th century occurred two great Turkish migrations which 
were profoundly to affect the later history of the Turkic peoples. 
Before these migrations, two Turkic peoples who appear to have 
separated early from the bulk of the Turks were active south and 
east of the Urals. The first were the Khazars (q.v.), who in the 
7th century established an empire which stretched to the Caucasus 
and later to the Crimea. They were finally destroyed by the 
Kievan Rus (see Russtan History) in the 10th century. The 
second were the Pechenegs whose earliest-known habitat was in the 
Ural-Volga area (see PeCHENEG). Toward the end of the 9th 
century they controlled the region embracing Bessarabia and Mol- 
davia to the eastern Carpathians. They were overrun by the 
Oghuz (or Ghuzz) in 1065 and by the beginning of the 12th cen- 
tury had been virtually extinguished by the Byzantines. The first 
great migration was of the Oghuz from north of the Syr-Dar’ya. 
One branch, the Khalji, advanced into Afghanistan and ultimately 
founded a dynasty in India. Another branch, the Seljuks (q.v.), 
by the end of the 11th century controlled an empire stretching 
ftom the Amu-Darya to the Persian Gulf and from the Indus to the 
Mediterranean. The empire began to disintegrate about 1100 and 
Was finally destroyed by the Mongols in the 13th century. 

The second migration was of the Kipchaks, who appeared from 
the Irtysh River and advanced southwest to the Syr-Dar’ya where 
they established themselves in the territory formerly occupied by 
the Oghuz. (See Kircuax; Kumans.) They also advanced into 
‘astern Europe, conquering the region between the Danube delta 
and the Carpathians, the Crimea, and the lower reaches of the 
Volga. Known to the Byzantines as Kumans and to the Russians 
&sPolovtsy, they disappeared from history on their destruction by 
the Mongols in 1239, 

ongol Domination and the Last Turkic Kingdoms — 
oy Mongol conquests, which started at the beginning of the 13th 
the uty, eventually brought under Mongol domination almost all 
eg held or inhabited by Turkic peoples (see Moncot Em- 
the i . The Kipchak Empire was overrun and extinguished, and 
oa ie remnants of the Seljuk Empire (the sultanate of Konya 
lone realm of the shahs of Khorezm) were subjugated. But 
ade 3 the distribution of Genghis Khan’s empire, which took 
hi m his death, a process of islamization and turkification 

; ay ich resulted in the virtual absorption by the Turks of 

ang ae outside Mongolian territory. The influence of the 

m etsy particularly in what is now known as Central 
these T the real power passed to the Turkish governors. One of 
tended hie (q:v.), seized power in Transoxiana in 1369 and later 

eh is authority over the Golden Horde (q.v.), over most 
and Dar and as far south as Baghdad; captured Delhi, Aleppo, 
tid | teat das, and in 1402 defeated the Ottoman sultan Baya- 
P ara. 
a ie Timur’ empire remained—that is, until about the middle 
è pro th century—and for a considerable time afterward a 
of Turki. ortion of the Turkic peoples in Asia were ruled by men 
be tit Stock. At the end of the 15th century and during the 
oles T of the 16th, the Uzbeks, a returning wave of Turkic 
lh 150) Ne the Kipchak region, rose to power in Central Asia. 
Timurs C1 ruler Shaibani Khan overthrew Babur, the last of 
Persian @UCCesSors,  Shaibani, however, was defeated by the 
afavid shah Ismail I in 1510, and the territory as far 


a 
the ie Merv was nominally included in the Persian Empire until 
of the 17th century. Persian rule as far as the Amu- 
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Dar'ya was reestablished for a short time by Nadir Shah in 1740, 
The Azeris of Transcaucasia were also included in the Persian Em- 
pire until 1813, when Azerbaijan was partitioned between Russia 
and Persia. Elsewhere in Asia the Turks were ruled by their own 
people until the rise of imperial Russia, except during the 17th- 
18th-century domination by the Kalmyks (a Mongol people) of 
large areas of what later became the Kazakh S.S.R. 

The khanate of the Mughal was the name given to the last 
Turkic kingdom to arise out of the Mongol Empire in the mid-14th 
century. In spite of their name (“Mongol”), these Mughals spoke 
a Turkic language, and part of them, the Sarig Uighur (“Yellow 
Uighur”), retained the Uighur script until the 18th century. This 
kingdom, which stretched from Kashgar to the then Chinese fron- 
tier, was destroyed by the Kalmyks in 1682. 

Russian Expansion.—The Mongol domination of Russia came 
to an end in 1480, Thenceforward rule over the Turkic peoples 
of Europe was divided between the Russian and Turkish empires, 
except for the Crimea, which remained nominally independent un- 
til 1783, when it was annexed by Russia. The first expansion of 
the Russians into Asia was due east along the line of least resist- 
ance. To the south, however, they advanced into the Caucasus 
and by 1689 had occupied the eastern portion, At this time the 
Turkic peoples under Russian rule included the Turks of the 
northeastern Caucasus, the Volga region, and Bashkiria, as well 
as the outlying Yakuts in Eastern Siberia, By 1878 the whole of 
the Caucasus had passed from Turkish and Persian into Russian 
hands. The Russian advance into what is now the Kazakh S.S.R. 
did not begin until 1801. By 1900 the whole of Central Asia to 
the Chinese, Afghan, and Persian frontiers had passed under Rus- 
sian rule or suzerainty. 


Tue INDIVIDUAL PEOPLES 


Apart from the Turks of Turkey, none of the Turkic peoples can 
be said to have had any continuous national or political existence 
until the formation, after the Russian Revolution of 1917, of the 
various Soviet republics and, after 1955, of the Sinkiang Uighur 
Autonomous Region of China, The circumstances attending the 
formation of these political units and their subsequent history are 
given in separate articles on the Azerbaijan, Kazakh, Kirgiz, 
Tadzhik, Turkmen, and Uzbek Soviet Socialist Republics; and on 
the Tatar, Bashkir, Chuvash, Yakut, Tuva, Dagestan, and Kara- 
Kalpak Autonomous Soviet Socialist Republics; and on Sinkiang. 
What follows is a brief account of the origins and historical de- 
velopment of the principal individual Turkic peoples, insofar as 
they can be distinguished from the Turkic people as a whole (the 
Turks of Turkey, however, are dealt with in TURKEY), 

Uzbeks.—The people classified as Uzbeks constitute the most 
numerous Turkic people after the Turks of Turkey. At the 1959 
census of the U.S.S.R. they numbered 6,015,416. Their name 
seems to have originated from Uzbek, one of the khans of the 
Golden Horde (g.v.), who, having embraced Islam himself, was 
active in its propagation. The name Uzbek, therefore, came to be 
applied to the Muslim section of the Golden Horde, which consti- 
tuted the ruling class. During the decline of the Golden Horde in 
the 15th century, the Uzbeks occupied the territory between the 
lower Volga and the Aral Sea. During the rule of Abulkhair, an 
Uzbek federation was formed in what is now western Kazakhstan, 
Under Shaibani Khan, Abulkhair’s grandson, this tribal federation 
at the beginning of the 16th century invaded and occupied the 
settled regions of Bukhara and Samarkand, and later Urgench and 
Tashkent, ousting the earlier Timurid empire. 

Even at this period the Uzbeks were far from homogeneous; 
they were a mixture of the descendants of the ancient Iranian 
population of Khorezm and Sogdiana and of many nomadic groups 
which at some earlier epoch had settled in the oases of the Amu- 
Dar’ya, Syr-Dar’ya, and Zeravshan rivers. After occupying what 
is virtually their present habitat, the Uzbeks became even more 
intermingled with older tribes such as the Karlyks and Uighur. 
By the 19th century they no longer had any political or national 
existence. Their political existence really began with the crea- 
tion of the Uzbek republic in 1924. There are about 1,000,000 
Uzbek-speaking Uzbeks in Afghanistan as well as considerable 
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elements in the other Central Asian republics, notably 400,000 in 
the Tadzhik S.S.R. (See also UzBex.) 

Kazakhs.—It is impossible to trace the separate existence of 
the Kazakhs before the 15th century with any certainty. The 
word “Kazakh” occurs in Turkic-language historical records from 
the 11th century onward, but simply as meaning “riders of the 
steppe” and not with reference to any particular people. The first 
mention of the Kazakhs as living in Central Asia appeared in Rus- 
sian writing in 1534. After the Russians established contact with 
the Kazakhs at the end of the 17th century, they habitually re- 
ferred to them as Kaisak-Kirgiz or simply as Kirgiz, to avoid con- 
fusion with the Cossacks (in Russian, Kazaki), with whom the 
Kazakhs had no ethnic connection whatever. 

The most reliable theory of the origin of the Kazakhs seems to 
be that they were formed from the Kipchak tribes comprising part 
of the Golden Horde. After the dissolution of the Golden Horde 
during the 15th century these tribes formed themselves into three 
hordes occupying a large part of what is today Kazakhstan. The 
Greater Horde was located round Lake Balkhash, the Middle 
Horde in the northern and central part of Kazakhstan, and the 
Lesser Horde in the western part nearer to the Caspian and the 
Ural River. Much later, at the beginning of the 19th century, a 
fourth horde, the Inner or Bukey (from the name of its khan) 
Horde, was formed from the Lesser Horde and occupied the land 
between the lower reaches of the Ural and the Volga. In 1723 the 
power of the Kazakhs was severely shaken by an invasion by the 
Kalmyks directed from Dzungaria in what is now Sinkiang. They 
appealed for assistance against the Kalmyks from the Russians, 
with whom their future was thenceforward to be bound up. 

The great majority of the Kazakhs in the U.S.S.R. (about 3,600,- 
000) live in the Kazakh S.S.R. There are small minorities in the 
Uzbek and Turkmen S.S.R. There are in addition about 500,000 
Kazakhs in the Sinkiang Uighur Autonomous Region of China. 
(See also KazAKH.) 

Kirgiz.—The origin of the Kirgiz has not yet been fully deter- 
mined, Chinese chronicles of the Han epoch speak of a Kirgiz 
people as neighbours of the Usun. V. V. Barthold believed that 
these Kirgiz must have inhabited the upper reaches of the Yenisei 
River, There is also mention of them in the 8th-century Orkhon 
inscriptions. In the 11th century Mahmud Kashgari wrote of 
them as the most easterly of the Turkic people “living near 
China.” The Russians encountered them in the Yenisei Valley 
during the 16th century, but nothing was heard of the Yenisei 
Kirgiz after 1703 when they were forced by the Oirat (Kalmyk) 
invasion to emigrate to Dzungaria. An earlier theory that this 
emigration was in fact to the Tien Shan, where the majority of the 
Kirgiz now live, has been discarded, since records of the existence 
of the Tien Shan Kirgiz date back to the beginning of the 16th 
century. Soviet ethnographers now quote archaeological evidence 
that from the 12th century Mongoloids predominated over Cau- 
casoids in the Tien Shan, and they incline to the view that the 
present-day Kirgiz originated from the arrival in Kirgizia of the 
Khara-Khitais in the 12th century. This was the first big incur- 
sion of Mongolian peoples into Central Asia, and it is thought that 
the Khara-Khitais brought some Kirgiz with them from the upper 
Yenisei and that these were the precursors of the present inhabi- 
tants of Kirgizia. This theory is supported by the fact that the 
modern Kirgiz language strikingly resembles that of the Orkhon 
inscriptions. 

The Tien Shan Kirgiz seem to have retained some sort of pre- 
carious tribal independence until they came under Russian domi- 
nation in the late 1860s. There were 968,659 Kirgiz in the U.S.S.R. 
jn 1959 and a small minority in western China. 

Turkmens.—Ethnologically the Turkmens are the most. dis- 
tinctive of the Turkic peoples of Central Asia. One Turkmen tra- 
dition traces their origin to a legendary Oghuz Khan, probably a 
personification of the Oghuz, a powerful tribal union mentioned 
in the Orkhon inscriptions as occupying the lower reaches of the 
Syr-Dar’ya. Toward the end of the 10th century the Oghuz started 
to move south, and that part which accepted Islam was called 
Turkmen. One branch of them was the Seljuks (g.v.). 

Another Turkmen tradition makes the Mangyshlak Peninsula 
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on the Caspian Sea the homeland of the Turkmens. But the $p. 
viet ethnographer S. A. Tokarev considers that it would be a mis. 
take to regard the Turkmens as pure descendants of Turkic 
nomads who moved into their present habitat from the north and 
northeast. Their language belongs to the southwestern group, 
thus connecting them more with the Osmanli (Ottoman) and 
Azerbaijani Turks than with the Turkic peoples of Central Asia 
Further, their dolichocephalic skulls, not found elsewhere in Gone 
tral Asia, suggest intermingling with an ancient non-Turkic popu- 
lation, most probably the Massagetae. 

Until 1924 the Turkmens had never experienced even nominal 
political unity. Their organization was exclusively tribal, and the 
tribes were either nomadic and independent or subject to the 
neighbouring states of Persia, Khiva, and Bukhara. During the 
16th and 17th centuries, the Chaudor tribe led a powerful tribal 
union in the north, while the Salor tribe was dominant in the south, 
During the 17th and 18th centuries, however, the ascendancy 
passed to the Yomuds, Tekes, Ersaris, and Saryks who began to 
move out of the desert into the oases of Khorezm and to the Atrek, 
Tedzhen and Murghab rivers and to adopt a settled way of life, 
There was bitter rivalry among the tribes, particularly. between 
the Tekes and Yomuds, while the Goklans, inhabiting part of the 
Khiva oasis, were opposed to both, Thus while the Tekes were the 
principal opponents of the Russian invasion in the 1860s and 1870s, 
the other tribes either failed to support them or helped the Rus- 
sians. 

In 1959 Turkmens constituted the majority (947,000, or 62%) 
in the Turkmen S.S.R. and minorities (57,000, or 0.7%). in the — 
Uzbek and Kazakh S.S.R., as well as considerable minorities in 
Tran and Afghanistan. (See also TURKMEN.) 

Azerbaijanis—The people now inhabiting the Azerbaijan 
S.S.R. and the Persian province of Azerbaijan are of common 
origin, their division between the Russian and Persian empires 
having taken place in 1828 as the result of the Treaty of Turk- 
manchai. The word Azerbaijani was seldom applied to the people 
inhabiting Russian territory before the Revolution, while in Persia 
it referred to the inhabitants of the province of Azerbaijan rather 
than to a nation. Today the latter are referred to as Persians, al 
though many of them think of themselves as Turks. 

The Azerbaijanis are of mixed origin, the oldest element de- 
riving from the aboriginal population of eastern Transcaucasia 
(the Albanians) and possibly from the Medians of north Persia. 
This element was Persianized during the Sasanian period, but 
after the Seljuk conquest in the 11th century it became turkici j 
Between the 8th and 12th centuries the culture of the Azerbaijanls 
was relatively high, but it suffered greatly from the Mongol con- 
quest. During this period the turkicization of eastern Trans: 
caucasia continued, and a large number of families from, entr 
Asia and Asia Minor were forcibly settled there. Linguisticaly, 
the Azerbaijanis belong to the southwestern Turkic group. g 
are approximately 4,000,000 in Iran and 2,940,000 in the USS 

Karakalpaks.—The name Karakalpak (“Black Hat”) was 4 
name later applied to the Pechenegs of the 10th and 11th cent 
The first historical reference to the Karakalpaks dates from i 
end of the 16th century, when they lived on the lower reaches d 
the Syr-Dar’ya. During the 17th century another group of yt q 
kalpaks is mentioned as living on the middle reaches of the i 
Dar’ya. The latter lived in the orbit of the Middle and Grea 
Kazakh Hordes while the former were under the influence o i 
Lesser Horde. During the 18th century, and perhaps even 6A ig 
the southern branch of the Karakalpaks settled on the Zera 
and in Fergana, while the northern branch moved to the í 
Darya delta. In general the Karakalpaks are closely aned ae 
Kazakhs, whose language strongly resembles their own. T and 
almost entirely concentrated in the Kara-Kalpak ASSR 
number about 173,000 (1959). tar we 

Tatars.—Before the Russian Revolution the term Tal toal 
indiscriminately applied to almost all Turkic and sometime 
Muslim people living in Russia, Broadly speaking there i sk 
main groups of Tatars, those living in the present Tatar re 
and those formerly inhabiting the Crimean Peninsula but n! SSR 
ported from their homes and living mainly in the Uz 


TURKIC PEOPLES 


since the latter are not now considered by the Soviet government 
as having any national existence, they are not mentioned by Soviet 
ethnographers. The 1959 Soviet census enumerated about 5,000,- 
000 Tatars for the whole of the U.S.S.R. 

The first group of Tatars, sometimes known as the Kazan 
Tatars, number about 2,500,000. They are of very mixed origin. 
The theory that they were the direct descendants of the invading 
forces of the Mongol conqueror of Russia, Batu Khan, has now 
been discarded; they are thought to be descended from indigenous 
Turkic tribes of the Kipchak group. It is probable, however, that 
they also contain Bulgarian elements that penetrated the Tatar 
population by way of the Chuvash, themselves direct descendants 
of the Bulgarians. Soviet ethnographers claim that the process 
of “Tatarization” of the Chuvash was still continuing in the 19th 
century. 

The old Tatar khanate of Kazan (q.v.) was incorporated in the 
Russian Empire in the mid-16th century, and the settlement of 
Russians in Tatar territory has been extensive, particularly around 
the large cities. In addition, there has been considerable inter- 
marriage between Tatars and Russians, 

Soviet ethnological study of the Crimean Tatars ceased after 
their liquidation as a people in 1944, The generally accepted 
theory is that in the 13th century a section of the Mongol Tatars 
occupied the Crimean peninsula and mingled with the existing 
population which was already partly Turkic (Kipchak). They 
flourished economically until the 15th century when they came 
under Turkish rule. The Crimea was annexed to Russia in 1783. 
(See also TATAR.) 

Bashkirs.—Soviet ethnographers attribute the present wide 
dispersal of the Bashkirs and their interspersal with Russian and 
Tatar communities to tsarist colonial policy during the 18th and 
19th centuries. Arab writers in the 10th century referred to them 
as Bashgird, Bajegar, or Majegar. The use of the last two names 
is thought to support the theory that they were of Hungarian 
origin, it being known that Ugro-Magyars roamed the cis-Ural 
steppe before the 9th century. Although the Bashkir language is 
purely Turkic, their culture is mixed, and Soviet ethnographers 
incline to the theory that after the 9th century the Bashkirs (then 
known as Magyars or Madyars) became gradually turkicized, 
mainly by the Kipchaks, They apparently retained the Hungarian 
language until the Mongol invasion; the Hungarian monk Julian, 
who visited the Bashkir country twice between 1235 and 1238, said 
he could communicate freely with them in Hungarian. Bashkirs 
tumbered 989,000 at the 1959 census. (See also BASHKIR.) 
cHatachais and Balkars.—The ethnogenesis of these two north 
eo Peoples is believed to be the same. One theory is that 
eet Originated in the Crimea whence they emigrated in the 15th 
ane Another is that they are descendants of the ancient Bul- 

( lence the name Balkar) who at one time roamed the north 

Aucasian steppes, In the course of many centuries they have 
Re mixed with the Ossetes (Ossetians) from whom they are 
census aia indistinguishable. According to the 1959 Soviet 

th S there were 81,403 Karachais and 42,408 Balkars, but as 
tid Peoples were deported from their homes en masse in 1944 

ave not yet been fully repatriated, the accuracy of these 
at is doubtful, 
Vek Uts.—The only apparent justification for classifying the 
uts as a Turkic people i be found in their language. Direct 
historical k people is to be foun in their i gui Ri aie 
fist meet nowledge about the Yakuts begins with the Russians 
Of the eung with them in the 1730s, Next to nothing is known 
i h an of the Yakuts, who call themselves “Sakha.” They 
Baikal “is to have emigrated northward from the region of Lake 
is som Some unknown epoch. But although their culture con- 
that of a Southern” elements, it is also partly identifiable with 
the 1959 ns Siberian peoples. Yakuts numbered 236,655 at 

c E (See also Yakut.) RAII ae 
the Volga One of the largest non-Slav communities inhabiting 
to Re region, the Chuvash are assumed from their language 
ints urkish origin, ‘The first mention of them in history was 
the Te and thereafter during the 1552 Kazan campaign of Ivan IV 

appe e The theory that the first of these dates marks their 
arance in the region is discounted by the fact that they 
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are a settled people without traces of nomadism. The probability 
is that they are aboriginals who previously bore other names. Of 
the many attempts to identify them, Soviet ethnographers prefer 
the notion that they were autochthonous people of eastern Finnish 
origin who intermingled with the Bulgarian tribes crossing to the 
right bank of the Volga during the Mongol conquest. There were 
1,469,766 Chuvash at the 1959 census. 

é Uighurs.—This was the name of the people and dynasty located 
in Sinkiang from the 10th to the 12th century. The name later 
fell into disúse but was revived in the mid-20th century to de- 
scribe the majority Turkic population of Sinkiang (since 1955 
called the Sinkiang Uighur Autonomous Region of China), This 
people is said to be descended from the ancient Uighur population, 
Previously known as Taranchis, Turkis, or Kashgaris, they number 
about 4,000,000 in Chinese territory and about 95,000 in the 
U.S.S.R. (See also UrcHur.) 


DISTRIBUTION 


The position of the Turkic peoples as regards habitat and po- 
litical dependence may be briefly summarized. + 

Turkey.—The vast majority of the population of the Turkish 
republic, that is, about 32,050,000 (1964 est.), may be described 
as Turks, in that they are Turkish-speaking, although the ancestry 
of 75% of the inhabitants is probably pre-Turkish (see TURKEY: 
The People and Population), 

Iran.—The whole of the Iranian province of Azerbaijan is in- 
habited by Azeris (Turkish-speaking Turks), There are other 
scattered Turkic elements, notably the Turkmens in Khurasan, In 
the south, the tribes of Kashkai, Ainalu, and Baharlu are of Turkic 
origin and are Turkish-speaking. In the absence of an official 
census, it is impossible to estimate precisely the number of Turks 
living in Iran, but it is probably not less than 4,500,000. 

Afghanistan.—There are about 1,000,000 Uzbeks and 400,000 
Turkmens in northern Afghanistan. 

China.—According to Soviet estimates, there are about 4,500,- 
000 Turkic peoples in the Sinkiang Uighur Autonomous Region of 
China (about 4,000,000 Uighurs, 350,000 Kazakhs, and 150,000 
Kirgiz). 

The U.S.S.R.—The total number of the Turkic peoples living 
in the U.S.S.R. was not less than 23,000,000, or 11% of the total 
population, in 1959. A fairly full breakdown by nationalities ap- 
peared with the 1959 census (see Union Or Soviet SoctaAtist RE- 
PUBLICS, THE: Anthropology and Ethnography). 

Between the 1939 and 1959 censuses there was considerable dis- 
persal of the Turkic population as the result of the liquidation 
of the Crimean and Kabardino-Balkar A.S.S.R. and the Karachai- 
Cherkess Autonomous Oblast. The two latter were constituted in 
1957 and their populations, which had been deported to Central 
Asia, were in the process of repatriation in 1959. The Crimean 
A.S.S.R. was not reconstituted and its population is believed to 
be mainly concentrated in Uzbekistan. 

Other Countries.—There is a small Turkic minority in Iraq, 
as well as in various East European countries. 


CULTURAL LINKS 


The main ties binding the Turkic peoples together are historical 
and linguistic. The Turkic languages (g.v.) present a remarkable 
interresemblance, only Chuvash and Yakut being strongly aberrant. 
Turkic peoples speaking different Turkic languages are not always 
immediately mutually intelligible except as regards the basic es- 
sentials of life, but they can usually acquire fluency in each others’ 
languages in a few weeks. The most important cultural link, other 
than those of history and language, is that of Islam, for with the 
exception of the Turks of eastern Siberia (Yakuts) and of the 
Altai region and the Chuvash, who are Orthodox Christians, all the 
Turks are Muslim. Little remains to indicate what the Turks’ pre- 
Islamic culture was, and it is hard to detect any common char- 
acteristics. The so-called “golden period” of literature, art, and 
refined culture which flourished for about a century under Timur 
and his successors was Persian rather than Turkic. The same can 
be said of the culture of the Seljuk Empire. Under the Turkish 
republican government efforts were made to revive the ancient 
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culture of the Turks and to isolate it from Islam. Similar ef- 
forts, although with a different purpose, were made by the Soviet 
government. The Turks of Iran, while retaining their language, 
had been considerably affected by Iranian culture, and no Turkic 
language was used as a medium of education in the schools. 

Of the literature written in Turkic languages by far the most 
considerable is that of Turkey (see TURKISH LITERATURE). In 
the U.S.S.R. the official tendency has been to discountenance much 
of the traditional oral literature as reactionary and to develop 
a new literature on Soviet and, to a large extent, Russian lines. 

See also TURKISTAN; UNION of Soviet SOCIALIST REPUBLICS: 
Anthropology and Ethnography; and references under “Turkic 
Peoples” in the Index. 

Berrocrarny—V. V, Barthold, Histoire des Turcs d'Asie centrale 
(1945); F. Lorimer, The Population of the Soviet Union (1946); S. 
Wurm, Turkic Peoples of the U.S.S.R. (1945); The Great Soviet En- 
cyclopaedia, 1st and 2nd ed. (1926-47 and 1947-57); S. A. Tokarev, 
Etnografiya Narodov S.S.S.R. (1958); G. E. Wheeler, The Modern 
History of Soviet Central Asia (1965). (G. E. Wr.) 

TURKISH LANGUAGE. By this term is generally under- 
stood the language of modern Turkey, the offspring of Ottoman 
Turkish. With the tongues of Azerbaijan and Turkmenia, it forms 
the southwestern or Turkmen group of the Turkic family (see 
Turkic LANGUAGES). 

Morphology.—It is an agglutinating language, adding suffixes 
to invariable roots to make words which may be the equivalent 
of a whole English phrase or sentence. Thus parasizitklarindan 
“because of their poverty” is composed of: para “money”; -s13 
“Jess”; -lk “-ness”; -ları “their”; -n-dan “from.” 

A peculiarity of Turkish is a lack of grammatical gender even 
more complete than in English: the same pronoun o does duty for 
“he,” “she,” and “it.” 

The noun has five case endings: a definite accusative, a genitive, 
dative, ablative, and locative; e.g., deniz-i gördük “we saw the 
sea”; deniz-in “of the sea”; deniz-e “to the sea”; deniz-de “on/in 
the sea”; deniz-den “from the sea.” The plural suffix -ler/-lar 
precedes these endings. 

The verb has a present, an aorist, a future, and two past tenses, 
one for facts and one for hearsay, Thus from yapmak “to do”: 
yapıyor “he is doing”; yapar “he does”; yapacak “he will do”; 
yaptı “he did/has done”; yapmış “he is said to have done.” The 
simple past yaptı has a special set of personal endings which it 
shares with the conditional mood; the other tenses are compounded 
by adding the present of the verb “to be” to the tense base, which 
is identical with the third-person forms given above. Additional 
tenses are formed with the past tense of the verb “to be.” Thus 
yapar means “habitually doing,” and this, with the addition of -3 
‘ve are,” or -drk “we were,” gives respectively yaparız “we do,” 
and yapardtk “we used to do.” 

Negative, passive, reflexive, reciprocal, causative, potential, and 
necessitative suffixes may be added to the verb stem: gel-me-di 
“he did not come”; yap-tl-di “it was done”; yeka-n-dem “I washed 
myself”; sev-is-irler “they love one another”; sev-dir-dim “I 
caused to love”; gel-ebil-irsiniz “you can come”; gel-meli-siniz 
“you ought to come.” 

The cardinal numbers are as follows: 1 bir, 2 iki, 3 üç, 4 dört, 
5 bes, 6 altı, 7 yedi, 8 sekiz, 9 dokuz, 10 on, 11 on bir, 19 on dokuz, 
20 yirmi, 30 otus, 40 kırk, 50 elli, 60 altmas, 70 yetmiş, 80 seksen, 
90 doksan, 100 yiiz, 1000 bin. 

Phonology.—Turkish is written in a Latin-based alphabet, 
whose letters have much the same values as in English, with these 
differences: ¢ is pronounced like English j; ç like ch; § lengthens 
a preceding vowel; j is pronounced as in French; 3 is pronounced 
like English sh. Undotted + is like i in “Cyril”; 6 and ğ are pro- 
nounced as in German; the remaining vowels as in Italian. 

Of fundamental importance in Turkish phonology is the vowel 
harmony based on the distinction between the back vowels a, 2, 0, u 
and the front vowels e, i, 6, ü. As a rule, all the vowels of a word 
belong to the same class: sarge “bandage”; sergi “exhibition”; 
dolu “full”; köprü “bridge”; kolay “easy”; börek “pastry.” The 
vowels of suffixes vary according to the class of the root. Thus 
Ist, birinci; 3rd, üçüncü; 9th, dokuzuncu; 40th, kerkinct. 

Apart from this phonetic variation, the language has a regularity 
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which at first sight seems almost artificial: this impression jg 
heightened when we learn that the verb “to be” is anomalous and 
that there is one lone irregular noun. 

Syntax.—The chief syntactical feature is the use of nouns as 
qualifiers, by adding the possessive suffix of the third person to the 
qualified word: Türkiye Cumhuriyet (“Turkey Republic-its”) 
“Turkish Republic”; hava yollar-ı (“air ways-its”) “airways,” 

The main part of a statement comes at the end of the sentence, 
preceded by its modifiers and qualifiers. English prepositions ae 
represented in Turkish by postpositions. Thus İngiltere konso- 
losluğuna yakın otelde oturan arkadaşımız diin evimize geldi, lit- 
erally “England consulate-its-to near hotel-in living friend-our yes. 
terday house-our-to came,” means “Our friend who lives in the 
hotel near the British Consulate came to our house yesterday,” 

History.—From the time of the wholesale conversion of the 
Turks to Islam in the 10th century, their language was subjected to 
invasion by a stream of Arabic words, not only religious and ethical 
terms but also the whole vocabulary of Arab science and civiliza- 
tion. In the 12th century, when Persian became the literary 
language of western Asia, a second invasion began. Turkish 
writers felt themselves free to draw on Arabic and Persian and also 
to employ grammatical constructions peculiar to these languages, 
The imposition of vast numbers of Semitic and Indo-European 
words on the basic Turkish stock resulted in Ottoman Turkish, a 
language as hybrid as the culture which gave it birth, but expres: 
sive, flexible, and possessed of a rare majesty. It was, however, a 
purely administrative and literary language, used by fewer than 
one in ten of the population. 

The beginnings of Turkish journalism, just after the middle of 
the 19th century, led to a simplification of the written language, 
and this trend was accelerated in the second decade of the 20th 
century by the nationalist and Pan-Turkish policies. 

Under the republic, it became almost a matter of dogma thatthe 
language should be purged of alien elements. The first casualty 
in the ensuing campaign was the alphabet. The Arabic script, 
which had been adopted by the Turks at the time of their conver- 
sion to Islam, distinguishes only three vowels. Turkish has eight. 
The consonants of the two languages are also dissimilar. In 1928 
the Arabic alphabet was replaced by the Latin letters described 
above. Despite certain shortcomings, this new alphabet, which is 
now in full use, is far better suited to express the sounds of Turkish, 

In 1932 Mustafa Kemal founded a Turkish Linguistic Society, 
whose chief purpose was to find genuine Turkish substitutes for 
every Arabic and Persian word in the language. The application 
of this principle often led the society to absurd lengths. We might 
sympathize with an English purist who urged us to say “beginning 
instead of “commencement,” but we should certainly. balk at having 
to say “wapentake” instead of “constituency”; analogous sugges 
tions by the Turkish language reformers cost them much pop tT 
support. They modified their policy and stopped advocating x 
abandonment of well-established words of foreign origin. , 

The Democratic Party, which came to power in 1950, wit 
governmental support from the language-reform movement, 
all the years of nationalist propaganda, the increase in literacy, He 
the great expansion of popular journalism had left their mark F 
the written language. Arabic and Persian grammatical construi 
tions had been almost entirely eliminated and there was & E 
disinclination to use Arabic or Persian words for which Turk 
synonyms exist. On the other hand, the westernization of Tur 
life was subjecting the language to a third foreign invasion: a 
literary man who makes an adaptation of a work scorns to net 
it by the Arabic term iktibas, preferring to call it an adapto) ar 

The attempt to reform by decree had been abandoned; P 
development depended on the good taste of the people U 


Turkish. f me 
See also references under “Turkish Language” in the In 


je 
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TURKISH LITERATURE. Three main periods can be 
discerned in the history of Turkish literature: the purely Turkish 
period before the conversion of the Turks to Islam, covering ap- 
proximately the 8th to 11th centuries A.D.; the period of Islamic 
culture, from the 11th to the mid-19th century, when Arabic and 
Persian influences were strong (see ARABIC LITERATURE; PERSIAN 
[yreRATURE) ; and the modern period, from the accession of 
Sultan Abdul-Mejid I (g.v.) in 1839, when the influence of West- 
em thought and literature became predominant. 


THE PRE-ISLAMIC PERIOD 


he oldest literary legacy of the pre-Islamic period is to be 
found in the Orkhon inscriptions, discovered in the valley of the 
Orkhon, northern Mongolia, in 1889, and deciphered in 1893 by 
the Danish philologist Vilhelm Thomsen. They are on two large 
monuments, erected in 732 and 735 in honour of the Turkish prince 
Kül (d. 731) and his brother King Bilge (d. 734), and are carved 
ina script used also for inscriptions found in Mongolia, Siberia, 
and western Turkistan, and called by Thomsen “Turkish runes.” 
They relate in epic and forceful language the origins of the Turks, 
the golden age of their history, their subjugation by the Chinese, 
and their liberation by Bilge Kagan. Their polished style suggests 
considerable earlier development of the language. Excavations in 
Chinese Turkistan have brought to light important specimens of 
writings of the Uighur Turks from the 9th to the 11th centuries. 
Mahmud Kasgari’s comprehensive dictionary (1071) contains 
specimens of old Turkish poetry in the typical form of quatrains 
(dörtlük), representing all the principal genres: epic, pastoral, 
didactic, lyric, and elegiac. They echo vividly the life and customs 
of the people. 


THE ISLAMIC PERIOD 


With conversion to Islam, the Turks gradually adopted Arabo- 
Persian metres and literary traditions. The first known work of 
Islamic Turkish literature is Kutadgu Bilig (“Knowledge That 
Gives Happiness”; 1069) by Yusuf has Hacib, chamberlain to 
the sultan of Kashgar. An allegorical poem of more than 6,000 
couplets, it consists of conversations on the art of government 
between the prince, the vizier, his son, and a friend, who symbol- 
ize justice, good fortune, reason, and contentment. Many pre- 
Islamic poetic traditions survive in it. 

Later in this period Turkish literature divided into three main 

Inguages: Chagatai, Azeri, and Anatolian or Ottoman (see TURKIC 

NGUAGES: Writing and Literary Languages). 

Chagatai—This, the literary language of the eastern Turks, 
m used mainly in central Asia, by the Golden Horde (g.v.), in 

ypt, and in the Indian courts of the Mughal period. Lacking a 
pikica) and literary centre, it was influenced by local spoken dia- 
A Ali Sir Nevai (see Nevar, ALIsHIR; 1441-1501), the 
ae emperor Babur (1483-1530), and Ebiilgazi Bahadur Han 

1063), author of Secere-i-Tiirk (“Genealogy of the Turks”) 
e three of the great classical writers in this dialect. Babur’s 
i aoirs, the Bäbur-nãma (Eng. trans., 2 vol., 1921-22) describing 

adventurous life in a vivid and colourful style, is the master- 
Piece of eastern Turkish prose. 

( hagatai has also bequeathed to posterity the Oghuzname 
rend of Oghuz Kagan”), the only surviving example of old 
ukish epic, ‘ 

7eti—Azeri, the literary language of the eastern Oghuz (a 
a denoting the Turks in western Persia, Iraq, and eastern 
i h a before the Ottoman conquest), is similar to Anatolian 
His Nesimi is its first outstanding representative. An en- 
poems hes Mystic, he was executed for heresy (c. 1420). His 

h ave rare beauty and religious feeling. A 
ersia Ismail I (1487-1524); founder of the Safavid dynasty of 
ence pee Wrote under the pseudonym Hatai, had a lasting influ- 

end y Popular religious literature in Anatolia. His poems, a 
Shiite 4 religious emotion and political propaganda, preach the 
tive of p ine. Fuzuli (g.v.; d. 1556), the greatest representa- 

the classical school, influenced Azeri and Ottoman poets 
ontaj; Succeeding generations, An important Azeri work which 
Ms elements of the old Turkish epic is the Kitab-i Dede 


te 
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Qorqut, consisting of 12 epic tales, These have only a superficial 
trace of Islamic culture, and relate the life and battles of the 
Oghuz Turkish tribes in northeastern Anatolia during the 13th and 
14th centuries. The repetition of certain rhyming or alliterative 
word-sequences suggests that parts of old poems have been in- 
corporated into the tales. Slightly altered versions of some of 
them live on in modern Turkish folklore. 

Anatolian or Ottoman.—This was the language of the Ana- 
tolian Seljuks and of the Ottoman Empire after the 13th century. 

Preclassical Period.—In this period, which spans the 14th and 
15th centuries, the influence of the Persian classics was para- 
mount. Turkish poets strove to adapt their language to the Arabo- 
Persian metrical system. However, the most prominent figure of 
the period is Yunus Emre (g.v.; d. 1320), a great mystic poet 
and saint, who wrote in simple language, using the traditional syl- 
labic metre. Sultan Veled (d. 1312), the son of the famous mystic 
Mevlana, also wrote in a simple style. Other representative figures 
of the period are Aşık Pasa (d. 1332), author of the mystical and 
didactic poem Garib-name, and Ahmed Da‘i, whose allegorical nar- 
rative poem Ceng-ndme, discovered in the 20th century, is most 
original in conception and style. 

Ahmedi (1334-1413), a court poet, wrote several romances in 
verse, and a vast epic on the life of Alexander the Great, contain- 
ing the earliest known chronicle of the Ottoman Empire (see also 
ALEXANDER Romances), Şeyhi (d. 1428), continued his work, as- 
similating with greater inspiration Persian poetic forms. He wrote 
a romance, Hüsrev ü Shirin, and the famous humorous satire Har- 
name. Süleyman Celebi (see SULEYMAN CHELEBI; d. 1422) com- 
posed the popular verse panegyric on Mohammed, Mevlid, a mas- 
terpiece of religious literature. 

The prose of this period is mainly represented by translations of 
religious and popular stories, and semi-epic accounts of battles. 

The Classical Period:—In the mid-15th century, with the estab- 
lishment of the Turks in Istanbul, the golden age of Turkish letters 
began. The Persian classics were no longer mechanically imitated, 
but fully assimilated, and this enabled Turkish poets to evolve a 
genuine classical poetry which bore the imprint of their own in- 
dividuality. A price had to be paid, however, for this assimila- 
tion. The Turkish language lost some of its purity by accepting 
a large number of Persian and Arabic words and constructions. 
As a result Turkish literature was restricted to a small educated 
class. Outstanding poets of this period include Ahmed Paga (d. ¢. 
1497), who improved the technique of classical Turkish prosody; 
Necati (d. 1509), a more inspired poet, and author of lyrics and 
elegies in a refined and original style which greatly influenced later 
poets; Zati (d. 1546), author of the poem Sem ü Pervane; Taslicali 
Yahya (d. 1573), who wrote a romance, Yusuf ve Ziileyha, based 
on the story of Joseph and Potiphar’s wife, and a famous elegy on 
Prince Mustafa, son of Suleiman the Magnificent; Ruhi of Bagh- 
dad (d. 1605), remembered for Terkib-i bend, a satire on bigotry, 
hypocrites, and flatterers; and Fuzuli and Baki (g.v.; 1526-1600, 
known as the “king of poets”), the two greatest poets of the clas- 
sical period. 

Yahya (1552-1643), the Şeyh ül Islam (ż.e., Islam’s foremost 
legal authority), with his gay and polished lyrics, forms a link be- 
tween Baki and Nedim (see below). Nefi (g.v.; d. 1635) and 
Naili (d. 1668) were both influenced by the Indian school of Per- 
sian literature. Naili, with his delicate style and colourful images 
tinged with melancholy, introduced a new note into the hackneyed 
poetry of the established tradition. The refined and flowing verse 
of Nabi (d. 1712), echoes Eastern wisdom and has a stronger in- 
tellectual than emotional appeal. 

The prose of the classical period shows great variety, with folk- 
tales; half-religious, half-epic narratives; belles-lettres written in 
a rather heavy and artificial style; and, particularly, the work of 
the chroniclers, who were masters of classical prose. The chron- 
icles of Asikpasazade (d. 1485) and Neşri have an epic character 
and are written in simple Turkish. Ibn Kemal (d. 1535) and Hoca 
Sadeddin (q.v.; 1536-99) wrote in a flowery style. Other chron- 
iclers were Mustafa ‘Ali (d. 1606), also author of many treatises; 
Pecevi (d. 1650), who is particularly interesting when he relates 
events he himself has witnessed; Kâtib Celebi (see KATE 
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CHELEBI; 1608-57); Silahdar (d. 1723); and Mustafa Naima 
(g.v.; 1655-1716), greatest of all Turkish historians. These all 
wrote in a comparatively straightforward style. The same can be 
said of the style of the Seyahat-name, by the great traveler Evliya 
Çelebi (see Evtiva CHELEBI; 1611-83), and of Koçi Bey’s famous 
reports to Murad IV and Ibrahim recommending reforms for the 
empire. 

The Postclassical Period.—The 18th century saw a revival of 
classical poetry. In the first half of the century, Ahmed Nedim 
(q.v.; 1681-1730) sang in colourful, gay poems of the so-called 
Tulip Age of Istanbul under Ahmed III (see Turkey: History: 
The Tulip Age). In the second half of the century Galib Dede 
(q.v.; 1755-98), the last great classical author, wrote the original 
mystical romance Hisu ii Ask. Prose, on the other hand, was in 
decline. After Naima, most prose writers gradually adopted a 
pompous and flowery style. 

Folk Literature—Apart from the learned poets there were a 
number of folk poets. The greatest was the 17th-century minstrel 
Karacaoglan, who told of the life of the people in simple language, 
using the old syllabic metre. 


THE MODERN PERIOD 


The Impact of the West.—In the 19th century the introduc- 
tion of Western reforms had its effect on literature. Mainly under 
French influence, pioneers like Şinasi (1826-71), Ziya Paşa (1825- 
80), Namik Kemal (q.v.; 1840-88), and Abdülhak Hamid (q.v. ; 
1852-1937) began to adopt and adapt Western literary forms, such 
as the novel, the drama, and the essay, while the rigid forms and 
attitudes of classical poetry gradually went out of fashion. 

About the end of the century, the novelist Halid Ziya Usakhgil 
(q.v.; 1865-1945), and the poet Tevfik Fikret (g.v.; 1867-1915), 
with their friends, founded a literary school associated with the 
periodical Servetifünun. They were more Western in technique 
and conception than their predecessors, but they indulged in an 
overloaded and precious style. These mannerisms were eschewed 
by the novelist Hüseyin Rahmi Gürpınar (q.v. ; 1864-1944) and 
the essayist Ahmet Rasim (1864-1932), who described Istanbul 
life at the turn of the century with power and realism. The re- 
action in favour of simplicity and realism is also seen in the poetry 
of Mehmed Emin (1869-1944) and Riza Tevfik (1868-1949). 
After the revolution of 1908 the younger generation of writers, 
headed by the Symbolist Ahmed Hasim (d. 1933), formed the 
short-lived Fecr-i Ati (“Dawn of the Future”) School. 

Independent Trends.—At this time the neoclassicist Yahya 
Kemal Beyatlı (1884-1958), began to influence the younger gener- 
ation, while the popular Pan-Islamist poet Mehmed Akif (1873- 
1936), author of the Turkish national anthem, remained an inde- 
pendent figure. Akif achieved a mastery of classical prosody while 
using mainly the everyday Turkish idiom. A fervent Muslim, he 
wrote mainly didactic poetry, but he reaches lyrical heights when 
inspired by great religious or national events. 

Nationalist Literature—The Türk Yurdu (“Turkish 
Hearth”) movement, based on the review of that name which be- 
came the official organ of the Young Turks, and the sustained 
striving of the Salonika periodical Gench Kalemler (“Young 
Pens”) for simplified language were followed by the evolution of 
a distinctively Turkish literature largely under the leadership of 
Ziya Gökalp (q.v.; 1875-1924), who sought to base literature on 
the ideals and aspirations of Turkish nationalism, and to give it 
inspiration by a study of the Turkish past. Writers looked for new 
subjects in the country and its people. The outstanding prose 
writers of this period are Fuad Köprülü (g.v.; 1890- ), who 
wrote on Turkish literary history and folklore; Ömer Seyfeddin 
(1884-1920), language reformer and author of popular short 
stories; Yakup Kadri Karaosmanoglu (g.v.; 1888- ); Halide 
Edib Adıvar (g.v.; 1883-1964), the first Turkish woman to play 
an active part in public life; Refik Halid Karay (1888- ) 
whose novels and short stories gave the first realistic glimpses of 
life in Anatolia; Falih Rıfkı Atay (1894- ), a brilliant jour- 
nalist and essayist; and Reşat Nuri Guntekin (see RESHAT NURI 
GUNTEKIN; 1892-1956), a popular novelist. In poetry, Faruk 
Nafiz Chamlibel, whose unsophisticated, romantic poems on emo- 
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tional and patriotic themes made him the most popular px 
1920s, Necib Fazil Kısakürek (1903- ), a mystic, 
others, wrote in the syllabic metre. 1% 

Literature Under the Republic.—A rich and va 
ture developed after Mustafa Kemal’s reforms. Particula 
the 1930s a fundamental change began to take place: fo: 
time a native and original literature began to develop. 1 
preceding literary schools, republican literature does not 
with the life and problems of the upper and middle classes 
old capital, but is increasingly concerned with the probl 
destiny of the people in every part of Turkey. 

Nazim Hikmet Ran (g.v.; 1902-63) introduced free ve 
“unorthodox” poetry in the early 1920s, but his influence 
gan to be felt in the late 1930s. Poets who, without ignorin 
tion, also enriched Turkish poetry were A. H. Tanpınar 
62), who achieved unusual musical effects in the syllabic 
his choice of words and delicate imagery; A. M. Dranas 

); and C. S. Taranci (1910-56), who, in a warm and 
style, dwelt on themes of human sorrow and melancholy, 

Orhan Veli Kanik (g.v.; 1914-50) pioneered the new 
reintroducing free verse and widening the range of theme, 
was his influence that most poets of his generation, p 
Oktay Rifat (1914- ) and M. C. Anday (1915- J, 
his language and technique. Cahit Külebi (1917- ) 
ten nostalgic poems on Anatolia, reminiscent of the 
poetry, and Behcet Necatigil (1916- ), an indepen 
many-sided poet, ponders mainly on human destiny in 
lectual style at times tending to Symbolism. The greai 
however, in 20th-century Turkish poetry is that of Fazi 
Daglarca (1912— ), whose works have consistently 1 
versatile talent. His lyrics and epics, written in an origi 
express a spiritual restlessness. 

‘The outstanding prose genre of the republican period 
story. Emphasis is on social problems and the life of 
ple, although there are also subjective, autobiographical, 
logical, and descriptive types of story. In the early 
Sabahattin ‘Ali (1907-49) drew superficially realistic skel 
Anatolian peasant life, but it was Sait Faik Abasi; 
1907-54), a poet by nature, who pioneered the new type 
story, widening its scope and using everyday language. 

In the late 1940s most prose writers turned to the no 
neglected genre. The lives and problems of peasants and 
ple of small towns were successfully treated in both shi 
and novels by Samim Kocagöz (1916- ); Talip 
(1926- ); Fakir Baykurt (1929- ); and especially b 
Tarus (1907- ); Yasar Kemal (1922— ), who skil 
the technique of folk stories; and Orhan Kemal ( 
whose novel Bereketli Topraklar Uzerinde (“On Fertile 
(1954) is a penetrating description of Anatolian pei 
Kemal Tahir (1910- ) is perhaps the best novelis 
generation. His works survey social problems and hum 
tionships in the towns and villages of Turkey. d 

Cengiz Dagci (1920- ), a Crimean Turk, wrote 
partly autobiographical, novels on the tragic events in 
land during World War II. Although he belonged to the 
generation, A. S. Hisar (1888-1963) produced his best 
in the 1940s, His essays and novels, in the style of the 
of the century, recall Istanbul life under Abdul-Hamid IL 
modern writers include Haldun Taner (1916- ), sho 
writer and playwright; Salah Birsel (1919- ), and Sal 
Eyuboglu (1908- ), both essayists and poets; Afm 
(1915- ), popular humorist and playwright; N 
(1925- ), the best woman writer of the modern gen 
and Mahmut Makal (1930- ), whose Bizim Koy (“Or 
lage”), a powerful sketch of a central Anatolian village, a 
sensation when it appeared in 1950. men 

Literary criticism: is brilliantly represented by the essa; 
enthusiastic language reformer, N. Ataç (1898-1957); wi 
for discovering talent has launched many young writers © 
careers. a 

BLIocrRaPnY.—E, J. W. Gibb, A History of Ottoman Pı 
(1900-09) ; T. Menzel, Die türkische Literatur (1915); 0: 
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der Gegenwart ( 1943); F. Babinger, Die Geschichtsschreiber der Os- 
manen und ihre Werke (1927); A. Bombaci, Storia della letteratura 
treo (1956); The Literary Review, published quarterly by Fairleigh 
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TURKISTAN (Turkestan), a name that was formerly em- 
ployed to designate the regions of Central Asia lying between 
Siberia on the north and Tibet, India, Afghanistan, and Iran on 
the south. The western boundary is formed by the Caspian Sea 
and the northern by the Aral Sea, Chu River, and Lake Balkhash; 
the southern limit approximates to the headwaters of the north- 
yard flowing rivers of Afghanistan and extends eastward into 
northwestern China. The term was intended to indicate the re- 
gions inhabited by Turkic peoples; however, the regions called 
Turkistan not only contained peoples who were not Turkic, such 
asthe Tadzhiks (Tajiks), but excluded some who were, e.g., the 
Turks of the former Ottoman Empire and the Turco-Tatar peoples 
ofthe Volga area. The total area of more than 1,000,000 sq.mi. 
(2,600,000 sq.km.) was divided between West (Russian) Turki- 
stan, covering the area of the present Turkmen, Uzbek, Tadzhik, 
and Kirgiz Soviet Socialist republics and also the southern part of 
the Kazakh S.S.R.; and East (Chinese) Turkistan, formerly the 
Chinese province of Sinkiang, later the Sinkiang Uighur Auton- 
omous Region (see History below). After the mid-1920s West 
Turkistan was known as Soviet Central Asia (Srednyaya Aziya), 
though in its narrower political and administrative sense this term 
excludes the Kazakh S.S.R. (R. E. F. S.) 

History.—Turkistan may be said to have entered history with 
the conquest of Kashgaria by the Huns at the beginning of the 2nd 
century B.C. After the break-up of the Hun empire, East Turki- 
stan was annexed by the Chinese. About A.D. 400 the Hephthalites 
(9v.) created an empire in West Turkistan (then known as 
Sogdiana and Bactria). During the 6th century the Turks first 
appeared and established themselves in Transoxiana, the lands east 
of the Amu-Dar’ya (Oxus) River. 

Transoxiana was conquered by the Arabs in the 8th century and 
attained its greatest prosperity under their successors, the Per- 
sian Samanid dynasty. At about the same time the Uighurs from 
Mongolia occupied East Turkistan, where they have remained the 
majority population. The whole of Turkistan was under various 
Turkic rulers until the appearance of the Mongols under Genghis 
a an, who occupied Kashgar in 1218 and Transoxiana in 1220. 
Gare Khan assigned Turkistan to his second son Chagatai, 
a i descendants eventually divided into two branches, the khans 

fansoxiana and those of East Turkistan. In 1369 Timur 
ie conquered ‘Transoxiana and made Samarkand the capital 
alain After his death there were rival claimants to his 
Tinted tf and in 1500 the Uzbek chief, Shaybani Khan, sup- 
E the Timurid dynasty in Transoxiana. After a century of 
i ae tule the Shaybanids were displaced by the Ashtarkhanid 

‘trakhan) dynasty, which was in turn overthrown by Nadir 
m 1740, During the next century West Turkistan was 
y ppold by the three rival khanates of Bukhara, Kho- 
nota hiva), and Kokand (qa.v:), although considerable areas, 

k aati later Ebel West Turkmenistan, remained under 

warring Tribes, A 
T Turkistan the rule of the Chagatai khans gave way in 
east to the Dzungar branch of the western Mongols or 
i thd the southwestern oases were ruled by the religious 
Was Raah nown as the Khojas. The whole of East Turkistan 
ater its ne by the Manchu dynasty of China in 1762 and there- 
stan, 'Stoty developed independently from that of West Turki- 


Main} 


es 4 Penetration —During the 18th century Russia pene- 
eply into what is now the Kazakh S.S.R. and by the mid- 
ukta? had established itself on the northern frontiers of 
an and held a line of forts running roughly east and west 
tonomia CCS of the Aral Sea. Between the 1850s and the 1880s 
nent fan ‘Strategic considerations impelled the Russian gov- 
iS it sie bring the whole of West Turkistan under its control. 
Succeeded in doing by the 1880s, only the khanates of 
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Bukhara and Khiva being left partially independent under their 
traditional rulers. The imposition of Russian rule brought a high 
degree of security to West Turkistan and also a number of im- 
provements in the economy, communications, and irrigation. On 
the whole, the government interfered very little in the traditional 
life of the people and largely ignored their education, with the re- 
sult that at the outbreak of the Russian Revolution of 1917 il- 
literacy stood at about 97%. During Petr Stolypin’s administra- 
tion (1906-11) the colonization of Turkistan from European 
Russia was greatly developed, and a large number of Russians and 
Ukrainians entered the region. The preferential land and water 
rights given to these new settlers was a root cause of the 1916 
revolt, which was precipitated by the decision to recruit military 
labour units from the local population, which had previously been 
exempt from compulsory military service. The revolt was put 
down with great severity, thus to some extent predisposing the 
population in favour of the forthcoming Soviet regime. 

The tsarist government had never envisaged any form of self- 
determination for the various nationalities of Turkistan beyond 
the nominal independence accorded to Khiva and Bukhara. Such 
nationalist stirrings as did occur prior to the Revolution of 1917 
were aimed rather at cultural and judicial recognition than at po- 
litical separation from Russia. The chaos of the civil war after 
the revolution resulted in some genuine nationalist uprisings, which 
eventually came under Soviet control. The policy of Lenin and 
Stalin toward the region involved the precise categorization of na- 
tionalities and culminated in the administrative redistribution of 
1924, which led to the establishment of a Union republic’ for each 
of the five main peoples (Uzbeks, Turkmens, Kirgiz, Tadzhiks, and 
Kazakhs). (For the further history of these republics, see sepa- 
rate articles on the Uzpex, TURKMEN, Kroz, Tapzuix, and 
KAZAKH Soviet SOCIALIST REPUBLICS.) 

Although East Turkistan, or Sinkiang, had been under Chinese 
dominion since 1762 and a province of China since 1884, Russian 
influence was considerable there in the second half of the 19th 
century. Russian forces occupied Kuldja and the Taranchi sultan- 
ate from 1871 to 1881. Russian influence increased after the col- 
lapse of the Manchu dynasty in 1912 and particularly after the 
consolidation of the Soviet regime in West Turkistan. 

Sinkiang Uighur Autonomous Region—After 1912, Sinkiang, 
like other outlying parts of the Chinese Empire, was under the 
rule of warlords, but in 1942 the governor, Shen Shih-tsai, de- 
clared his allegiance to the Chinese government. After a succes- 
sion of revolts against Chinese authority, mainly in the north, a 
measure of autonomy was granted. With the establishment of 
the Chinese People’s Republic (Communist China) in 1949, Sin- 
kiang allegedly recognized the authority of the Communist regime 
and in 1950 was occupied by the Chinese Army of Liberation. In 
1955 the Communist government announced the creation of the 
Sinkiang Uighur Autonomous Region, within which certain non- 
Chinese national communities other than the Uighur were given a 
degree of regional autonomy. The U.S.S.R. relinquished its joint 
ownership of oil, metallurgical, and other enterprises, and Soviet 
influence in the area virtually came to an end (see also TuRKIC 
PEOPLES). 

Brerrocraruy—V. V. Barthold, Turkestan down to the Mongol In- 
vasion, 2nd ed. (1958); G. N. Curzon, Russia in Central Asia in 1889 


1889) ; O. Lattimore, Inner Asian Frontiers of China, 2nd ed. (1951) ; 
C Boe Rusian Central Asia 1867-1917 (1960). (G. E. Wa.) 


TURKMEN (Turxoman), the name of a people belonging 
to the southwestern branch of the Turkic linguistic group (see 
Turkic Lancuaces). They live for the most part in the Turkmen 
Soviet Socialist Republic and in neighbouring parts of Soviet Cen- 
tral Asia (Kazakh S.S.R. and Uzbek S.S.R.). A large body live in 
Tran, especially in the north, and in northeast and northwestern 
Afghanistan. Small pockets of Turkmens are found in northern 
Iraq and Syria. Larger groups live in central Turkey. ; 

The territory of the Turkmens is almost invariably arid, ranging 
from dry steppe to semidesert to desert. Turkmenia proper is one 
of the most arid places in the world, and agriculture is possible 
only under conditions of intensive irrigation and artificial fertiliza- 
tion. The Turkmens were by tradition a nomadic pastoral people, 
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an economic type well adapted to the arid conditions of their 
habitat, and lived in tent villages which were not fixed in one place. 
They raised sheep, goats, horses, camels, asses, and cattle. Their 
nomadism was an annual round of movement from winter camp to 
summer pasture, and in the spring out onto the desert to give the 
herds and flocks access to the ephemeral desert plants. Most of 
their terrain is without rivers, and most of the lakes are salt or 
brackish. With the help of irrigation and fertilization, the Turk- 
mens of the Soviet Union have taken up agriculture; their stock 
breeding is no longer nomadic but based upon a fixed-village and 
permanent-dwelling pattern. Turkmen outside the Soviet Union 
continue their traditional nomadic pastoral life. An important 
adjunct to the Turkmen economy is rug manufacture. 

Turkmen social organization is heavily patrilineal; genealogies, 
marriage, family life, and inheritance of tangibles are based pri- 
marily on the principles of descent in the male line and agnatic 
kinship. They live in extended families composed of parents, all 
unmarried children, and families of the married sons. The rule 
of residence on marriage is patrilocality. Family authority is 
vested in the father. 

The traditional Turkmen social structures, larger than the ex- 
tended family, were the kin village, composed of families related 
in the male line; lineages and clans, likewise based upon agnatic 
kinship; and confederations, the largest of the units of traditional 
organization. There were five chief divisions of the Turkmens. 
The most senior of these was a division composed of the Salor- 
Saryk-Teke-Yomud-Emrili lines; the most senior of this division 
was the Salor line. The pastoral and nomadic Turkmens reckoned 
seniority on the basis of primogeniture and order of birth of the 
ancestors. Their descendants were ranked in their descent lines. 
The second of the great divisions, like the first, held itself to be 
directly descended from the Oghuz Turks, The other three divi- 
sions held a subordinate position. These were the old non-Oghuz 
Turkmens (Nokhurli, Ananli, and others), the recent non-Oghuz 
Turkmens (Ali-eli, Khizr, and others), and Turkmen Arabs (Ata, 
Khodja, Said, and others). 

Although most of the Central Asian Turks, such as the Kazakhs 
and Uzbeks, were divided into a noble and a common stratum, 
the Turkmens had no such division. On the other hand, they 
have a division according to economic function. The Yomud 
Turkmens, of the senior division, were divided into an agricul- 
tural group, the Chomur, and a pastoral group, the Chorva. The 
Chorva were the prestige group, just as herding was, and is, 
the prestige occupation. Chomurs aspired to become pastoral 
Chorvas; conversely Chorvas, becoming impoverished, became 
Chomurs. The cleavage between the two groups was functional 
and could be crossed. At the head of each division was a khan, 
This mode of organization no longer exists in the Soviet Union 
but continues elsewhere. 

The Turkmens are Sunni Muslims, but, like most Turkic no- 
mads, are not so deeply influenced by Islam as are the sedentary 
Turks. The majority live in the Soviet Union, where they num- 
bered 1,004,000 in 1959, The number of Turkmens in the world 
is roughly estimated at 1,500,000. See also Turkic PEOPLES; 
TURKMEN SOVIET SOCIALIST REPUBLIC. 

Bretrocraruy.—L. Krader, “Ecology of Nomadic Pastoralism,” and 
A. Tursunbayev and A. Potapov, “Quelques Aspects du Développement 
Socio-Économique et Culturel des Nomades en U.R.S.S.,” International 
Social Science Journal, vol. xi, no. 4 (1959) ; Y. R. Vinnikov, “Daykhan 
Maryskoy Oblasti Turkmenskoy SSR,” and G. P. Vasilieva, “Turk- 
meny-Nokhurli,” Sredne-aziatskii Etnograficheskit Sbornik, vol. i 
(1954); S. Wurm, Turkic Peoples of the U.S.S.R, (1954). (L. K.) 

TURKMEN SOVIET SOCIALIST REPUBLIC (Turx- 
MENSKAYA SOVETSKAYA SOTSIALISTICHESKAYA RESPUBLIKA), OF 
Turkmenia (Turkmenistan; Russ. Turkmeniya), in the U.S.S.R., 
was given the status of a federal republic on Oct. 27, 1924. Situ- 
ated in the southwest of Soviet Central Asia, it is bordered on 
the south by Iran and Afghanistan, on the west by the Caspian 
Sea, on the northwest by the Kazakh S.S.R; and on the north- 
east and east by the Uzbek S.S.R. The total area is 188,455 sq.mi. 
(488,099 sq.km.). The capital is Ashkhabad. 

Physical Geography.—Turkmenia consists largely of desert 
plains and low plateaus rising southward to the Khrebet Kopet- 
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Dag. The Plato Ustyurt projects into the republic in the north 
as an area of semiarid tablelands, containing some sandy and alkali 
floored depressions, and giving way southward to the Kara-Ky i 
(Black Sands) Desert. The latter area of vast desert Tovlands 
comprises perhaps 90% of Turkmenia. Of the several rivers which 
descend into the Kara-Kum from the south, only the Amu-Dar'yg 
maintains sufficient volume to traverse the desert. 7 

The shrinking Caspian Sea, its surface 92 ft. (28 m.) below the 
level of the open sea, bears witness to the region’s aridity. The 
Gulf of Kara-Bogaz-Gol acts like a great-evaporating pan, 30 ft 
(9 m.) deep, drawing water from the Caspian to concentrate its 
salts further so that sodium sulfate, gypsum, and sodium chloride 
may be extracted industrially. During the Pleistocene Age the 
Caspian and Aral seas were connected at a level about 245 ft. 
(75 m.) above that of the present Caspian, and their waves cut 
widespread benches at this height. A system of disused channels 
links the lower Amu-Dar'’ya and the Caspian. Just north of Khiva 
oasis, the Kun’ya runs westward into the Sary-Kamysh basin and 
still occasionally carries floodwater from the Amu to feed lakes 
in the basin. Only when the Aral Sea stood about 12 ft. (4m) 
above its present level could its waters have joined the Caspian 
through the lowest gaps in the rim of the Sary-Kamysh basin. As 
the level of the Caspian progressively diminished, such water cut 
the Uzboy channel (now dry) for more than 800 mi. (1,287 km.) 
to the Shor Balkhanskiy (Balkhan Gulf). 

Extensive areas of the Kara-Kum are covered with sand derived 
from the alluvium of former and present rivers. A good deal of 
it is fixed by vegetation. L. S. Berg described the various forms 
taken by the sand: crescentic barchan up to 30 ft, (9 m.) high; 
the more stable “mound sands” of compacted sand bearing an ap- 
preciable cover of plants; the “ridged sands,” possibly “fossilized” 
Pleistocene dunes, lying in elongated parallel north-south ridges, 
80 yd. (73 m.) apart and up to more than 60 ft. (18 m.) high and 
separated by takyrs, troughs of clay and saline deposits; and the 
sandy plains, generally held by vegetation, which cover large areas 
east of the Murgab (Murghab) River in the south. Southward the 
Kara-Kum merges into a loess-covered piedmont plain 300-400 ft, 
(90-120 m.) above sea level, across which flow many small moun- 
tain streams which have built up alluvial fans along the mountain 
front. Only the Tedzhen (Hari Rud) and Murgab push any dis- 
tance out into the desert. 

Finally, forming the frontier with Iran and Afghanistan, the 
Kopet-Dag belongs to the Alpine-Himalayan structural system. 
Within the republic the Kopet-Dag attains more than 9,646 ft. 
(2,940 m.), yet the Turkmenian slopes are so dry that only minot 
streams descend from it. Toward the Caspian the range is lower 
and more broken, ending possibly in the isolated Khrebet Maly 
(Lesser) Balkhan. The structures of the Khrebet Bol’shoy 
(Great) Balkhan (6,168 ft. [1,880 m.]) appear to be due to at 
earlier (Mesozoic) phase of mountain building. ‘ 

Apart from the Kara-Bogaz-Gol salts, most of the useful min- 
erals of the republic are found in the south. Petroleum, occurring 
in the region of Nebit-Dag, Vyshka, and the Cheleken Peninsul 
is the most important. Others include ozokerite, barites, withenté 
and bentonite, all in the Caspian coastal belt, and copper ani si 
in the eastern corner of the republic. jd 

Turkmenia has a continental desert climate. Winters are y 
in the north (January mean —3.8° C [25° F]) to cool in ro 
south (1.6° [35°]), but summers are very hot (July mean 
[90°]) in the south and practically cloudless. In the lowland 
rainfall amounts to only 4-8 in. (100-200 mm.), while even 0n 
most favourable mountain slopes the total is but 16 in. (400 mm: 
A spring maximum is the rule. ery 

Natural vegetation is limited to drought-resisting types. Ev and 
where the spring rains produce a short-lived cover of a M 
herbs. The semidesert vegetation of the Ustyurt differs only 
density from that of the Kara-Kum. In both there are H nts 
that can tolerate the various saline areas: €.., boyalych °° 
(Salsola arbuscula), biyurgun (Anabasis salsa), various 4” dapt! 
and black saxaul. More sandy areas bear plants that are acer, 
to a shifting soil and that can find moisture at depth, ae 
gun (Calligonum) and white saxaul. In the foothills & 
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j cover of desert sedges gives place to dry grass steppes. Pistachio 
thickets are found southwest of the Tedzhen. River courses, no- 
tably the Amu-Dar’ya, are lined by saline meadows and tugay 
jungle, including poplars, willow, tamarisk, and Russian olive. 

The fauna include many species adapted to a sandy environment: 
lizards, jerboas, etc. Wild ass and antelope are becoming rare, 
put the tugay forests still contain Turkistan tigers. 

(B. L. C. J; G. E. Wr.) 

History.—For the early history of the Turkmen people see 
Turkic Peores. Until the appearance in their country of Rus- 
san military forces in the 19th century the people inhabiting 
what is now the Turkmen S.S.R. led a purely tribal and mostly 
nomadic existence. An expedition under Prince Aleksandr 
Bekovich-Cherkasski in 1717 met with failure, but in 1869 a Rus- 
sian military force landed on the eastern coast of the Caspian and 
founded the port of Krasnovodsk. In 1874 the Transcaspian mili- 
tary district was established, and in 1881 this became the Trans- 
caspian Oblast’, which in 1899 was made part of the governorate 
general of Turkistan. There was fierce resistance to Russian en- 
croachment, but this was finally broken by Gen. Mikhail Dimi- 
trievich Skobelev at the Battle of Geok-Tepe (1881). Turkmens 
took an active part in the revolt of 1916 against Russian rule, par- 
ticularly in the town of Tedzhen, where many Russian settlers 
and officials were murdered. - During the Civil War (1918-20) 
Turkmenia was the scene of sporadic fighting between the Social 
Revolutionary Transcaspian Provincial Government and the Bol- 
shevik troops trying to penetrate from Tashkent. The Social 
Revolutionaries were for a time supported by a small British force 
of 1,200 men with its headquarters in northeastern Iran, sent there 
to forestall a German-Turkish thrust in the direction of southern 
Iran and Afghanistan, made possible by the military collapse of 
Russia in 1917. The British force was withdrawn in April 1919, 
and Red troops captured Ashkhabad in July 1919 and Krasno- 
Vodsk in February 1920, Bolshevik rule was thereafter estab- 
lished, Up to 1924 the Transcaspian (after 1921 called the Turk- 

men) Oblast’ formed part of the Turkistan. Autonomous Soviet 
Socialist Republic, while the remaining districts of Turkmenia 
Were embodied in the Bukharan and Khorezmian Soviet Socialist 
republics formed in 1920, In 1924 the Turkmen S.S.R. was 
formed out of the Turkmen Rayons of the former Khorezmian 
Republic (T. ashauz, Takhta, Il’yata, Kunya-Urgench, and Porsa) 
and of the Bukhara Republic (Chardzhui, now Chardzhou, Kerki, 
and part of Shirabad), 

In 1948 severe damage was caused by an earthquake in the 
eee of Ashkhabad and Geok-Tepe, the capital being largely 

oyed, 

Population.—The total population of the Turkmen S.S.R. in- 
eased from 998,154 in 1926.to 1,251,883 in 1939 and 1,516,375 
are The composition is approximately as follows: Turkmens 

prer URKMEN), Russians 17%, Uzbeks 8%, Kazakhs 4.6%, 
fon i 7, Ukrainians 1.4%, and Armenians 1.3%. The popula- 

i ensity is 8 per square mile (3.1 per square kilometre). 

post thickly populated areas are the river valleys and the 

A a Kopet-Dag foothills. Of the total population, 46% is 

tandah, he principal towns besides Ashkhabad are Krasnovodsk, 
VERA Mary, Nebit-Dag, and Tashauz. 

tke Ament and Administration —The government of the 

tol cy S.S.R. is the standard one for all Union republics. Con- 

activity s every form of government, economic, social, and cultural 
tally y 's exercised by the Communist Party, Although it is offi- 
“scribed as “fully sovereign,” the Turkmen S.S.R. has no 


se $ $ 
Si S plomatic, economic, or consular representation outside 
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ae pe administrative reorganization carried out at the end 
tepui, (Ue former division into oblasts was abolished and the 
ican ad Mas divided into a number of rayons under direct repub- 
ttle stration, At that time there were 13 towns and 61 
Ments of town type. 

it can = © and Education.—In the absence of official statistics 

n Ry assumed that all the inhabitants of the republic other 
Bam, sslans and Ukrainians are actual or nominal adherents of 
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or Turkmen, group of the Turkic languages (q.v.). It is the 
medium of instruction in the primary and middle schools, but a 
knowledge of Russian is essential for professional or political ad- 
vancement, 

The traditional culture of the Turkmens as reflected in archi- 
tecture, oral literature, and music was Islamic in style, medium, 
and motif, until the Revolution. Since then it has been consider- 
ably affected by the official attempt to standardize culture on 
Soviet, and largely Russian, lines. Although national artistic crea- 
tions (particularly the works of the 18th-century poet Makhtum 
Quli) are accorded formal respect, modern creation on any except 
Soviet and Socialist lines is discouraged. The writing of prose, 
the drama, the cinema, and the pictorial arts, which were unknown 
before the Revolution, are being developed and have a consider- 
able vogue in the towns. Baku television programs are relayed 
a Krasnovodsk and there is a television transmitter at Ashkh- 
abad. 

Compulsory primary and higher education have been greatly ex- 
tended since 1930, In the 1960s there were more than 1,500 
schools, 24 special middle training establishments, and a univer- 
sity and five other higher educational institutions. An indepen- 
dent Academy of Sciences was founded in 1951. There are many 
newspapers and periodicals, the majority in the Turkmen language. 

The Economy.—The economy of Turkmenia is mainly centred 
around agriculture, the principal branches being cotton growing, 
raising of Karakul sheep, and production of raw silk, Industry 
consists of oil and chemical production, food processing, and car- 
pet making. 

Agriculture —The total area under cultivation is about 1,800 
sq.mi. (4,600 sq.km.), of which 90% is irrigated land and the re- 
mainder used for dry farming. Irrigation is mainly carried out 
by canals, of which the largest are the Kara-Kum, the Bosaga- 
Kerki, Karabekaul, Kularyk, Sovet”yap, and Tashsakin. There 
are more than 300 kolkhozes and about 50 sovkhozes, 20,000 
tractors, and over 600 rural electric power stations, Cotton, the 
main crop, occupies about 465,000 ac. (188,186 ha.) of the irri- 
gated land, the finer cotton being grown in the Amu-Dar’ya valley 
(above Chardzhou in the Murghab oasis) and in the foothills of 
the Kopet-Dag. Wheat and barley are grown on unirrigated land 
at Kopet-Dag, maize (corn) and millet on irrigated land. Fruit 
(particularly melons) and vegetables are grown in the Chardzhou 
Oblast’ and round Kopet-Dag. Horned cattle, pigs, and large num- 
bers of sheep and goats are reared. Karakul sheep are bred al- 
most everywhere. About 10% of the U.S.S.R.’s total production 
of raw silk comes from Turkmenia. 

Industry —Turkmenia occupies the third place in oil production 
in the Soviet Union, after the Russian S.F.S.R. and the Azerbaijan 
S.S.R. The main fields are at Nebit-Dag, Kum-Dag, and Cheleken, 
Gas is also produced with the oil. There is an oil refinery at 
Krasnovodsk. Sodium sulfate is produced in Kara-Bogaz-Gol, 
ozokerite at Cheleken, sulfur in the Kara-Kum Desert and at 
Gaurdak, and lead in the Khrebet Kugitangtau. There is a rail- 
way repair workshop at Kizyl-Arvat and ship-repairing workshops 
at Krasnovodsk and Chardzhou. Cotton is ginned at Tashauz, 
Chardzhou, Kerkichi, Bayram-Ali, Mary, Tedzhen, Tolotan’, and 
Kalinin; there is a silk spinning industry at Ashkhabad and 
Chardzhou. Food industries include the Caspian fisheries and 
fish and meat canning. 

Communications —The republic is traversed by the Krasno- 
vodsk-Tashkent main line, with branches to Vyshka, Kushka, 
Kungrad, and Samsonovo, Shipping lines ply from Krasnovodsk 
and on the Amu-Dar’ya, the main port of which is at Chardzhou. 
There are about 4,000 mi. (6,400 km.) of roads. (G. E: Wr.) 

TURKS AND CAICOS ISLANDS, a British colony in the 
West Indies, comprises a group of islands lying southeast of the 
Bahamas, of which geographically they form a part, and north of 
the island of Haiti and the Dominican Republic. Total area 166 
sqmi. (430 sq.km.). Only two of the eight Turks islands—Grand 
Turk (the seat of government) and Salt Cay—are regularly in- 
habited. The Caicos group, lying northwest of the Turks and 
separated from them by a 22-mi. (35-km.) deepwater cl el, 
consists of six principal islands: South Caicos, East Caicos, e 
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(or Grand) Caicos, North Caicos, Providenciales, and West Caicos, 
T tures in the colony range between 15.5* and 32° C (Co 
and 90° F), the hottest months being April to November. How- 
ever, because of the prevailing trade winds, the climate is not 

ve. Rainfall averages about 26 in. (660 mm.) annually, 
and drinking water is scarce. Hurricanes often strike the is- 

‘At the 1960 census the total population was 5,714, the vast mä- 
font being Negroes, ‘The chief towns are Grand Turk, Cockburn 

„and Bottle Creek, The constitution provides for an ad- 
ministrator, an executive council, and a legislative assembly pre- 
sided over by the administrator. Education is free and in the 
1960s about 1,300 children between the ages of 7 and 14 attended 
school, Most of the population is engaged in the production (by 
solar evaporation) and shipping of salt; the remainder are fisher- 
men, Conchs and crayfish are exported, mainly to Florida, Poor- 
quality sisal is grown. In the 1960s the average annual value of 
imports was about £260,000 and of exports £65,000. ‘Thus finan- 
cial aid was provided regularly by the British government, There 
are airfields at Grand Turk and South Caicos, and Bahamas Air- 
ways operates a twice-weekly service from Nassau, 

islands were discovered by Ponce de León in 1512 but re- 
mained uninhabited until 1678 when Bermudans arrived and es- 
tablished the salt-panning industry. In 1799 the islands were an. 
nexed by the Bahamas government, but in 1848 they were granted 
a soparate charter, From 1874 to 1959 they were a dependency 
of Jamaica, and in 1962 they became a crown colony. 
(R. To.) 

TURKU (Swedish Avo), Finland's oldest and third largest 
city, and its capital until 1812, lies at the mouth of the Aurajoki 
River, 124 mi. (200 km.) NW of Helsinki, Pop, (1960) 124,359, 
Originally a trading centre, Turku was transferred a few miles 
south to its present site at the beginning of the 13th century, Tt 
is Finland's largest winter port, 

As the bilingual capital of the coastal Jään? (county) of Turku 
ja Pori, Turku holds a prominent position in both culture and 
industry. The city has a Finnish and a Swedish university, Finnish 
and Swedish institutes of commerce and business administration, 
and a teacher's college. There are art galleries and an art school, 
a historical museum, the county archives, libraries, a town theatre, 
a Swedish theatre, a town orchestra, and many parks and athletic 
fields, ‘Turku is also the seat of the archbishop of Finland, The 
Chapel of the Resurrection, in a cemetery on the outskirts of the 
city, is an outstanding example of modern Finnish architecture, 
The city’s industries include foodstuffs, medicines, shipbuilding 


and repairing, textiles, china, and earthenware, (E-S. Kv.) 
U JA PORI (Swedish Aso-Bylimwnnone), a coastal 
county (Jään) in southwestern Finland, is a fertile and densely 


settled area that administratively has the most minute subdivision 
of parishes found anywhere in the country. Area 8,896 mmi 
(23,015 sq.km.) ; pop. (1960) 660.269, Itis rich in medieval stone 
churches and old landed estates The Kokemäenjoki is the 
principal waterway, with the port of Pori at its mouth, Turku 
(q.v.}, at the mouth of the Aurajoki, is the capital and largest 
city of the county, Other industrial settlements are Rauma 
(Raumo), Salo, and U (Nystad), In the environs of 
Turku are Naantali (Nådendal), with refineries for sugar and oll; 
Parainen (Pargas), with cement and lime manufacture; 
Raisio, with milling and vegetable ofl production. Finland's prin- 


to a more limited extent as a medicine. In Europe it is employed 
chiefly as a dye, also as an ingredient in curry powder and as a 
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chiefly in size and colour of 
flavour. All are hard and tough, 
waxy fracture; the exposed surf 
brown to a deep reddish-brown, r 
of which the drug contains about 0.5%. When pore it forms sal 
low crystals having a vanilla odour and exhibiting a time Ú 
colour in reflected Nght. On oxidation with potassium 
ganate it gives vanillin, the flavouring and odorous material: 
vanilla (g.v.). It is soluble in alcohol, in chloroform, bat 
sparingly in water, Paper tinged with a tincture of turmeteg: 
hibits on the addition of an alkali a reddish-brown tat (hep 
comes violet on drying, thus providing a test for alkalinity 
ei E e A, Vogel in 1815, s 

R, ERICK JACKSON (1861-1057), mii 
historian of the U.S. frontier, was born in Portage, Wit, Now it 
1861. He attended local schools, was graduated from the 
versity of Wisconsin in 1884, and returned, after a short 
as a reporter, to prepare for college teaching. Turner 6 
trated on history, working under the guidance of Wiliam 
Allen, an effective teacher who stimulated students to analya 
criticize source materials and interrelationships in history, 
ing at the State Historical Society during this time, Turner 
the Lyman C, Draper collection of western Americana, 
wide spectrum of manuscript materials on the pioneer days of 
consin, After receiving his master's degree in 1888, Turner w 
to Johns Hopkins University to continue graduate work in 
famed seminar of Herbert Baxter Adams. There be met a 
of first-rate scholars, including Woodrow Wilson, whe 
lifelong friend. In 1849 he married Caroline Mae She J 
Chicago and returned to Wisconsin as an assistant profewer U 
pleting his doctoral dissertation the next year. Pe e 
handsome, with a quiet sense of humor, Tumer was { 
unusual ability who encouraged independent thought " 
of his students, Tn 1892 he was made professor of Amerie 
tory, a position in which he brought distinction to the xi 
18 years. He moved to Harvard fn 1910, following his elect 
to the of the American Historical Association. 
retirement in 1924, he was welcomed at the Henry E. s 
Library as a research associate, spending his final yen 
and writing until his death March 14, 1932, 

‘Turner's doctoral dissertation on "The Character and N 
of the Indian Trade in Wisconsin’ (1891) portrayed 
post as a frontier institution that had evolved from 
thereby di the influence of Herbert Baxter 
phasis on the evolution of institutions throughout history, 
partly rejected, but never wholly abandoned, the 
‘American institutions were products of European "permi 
called the germ theory. 

~The Significance of the Frontier in American A 
essay that Turner read before a group of historians at thë , 
Columbian Exposition in Chicago, IL, on July 12, 1593, iat 
a new hypothesis that promised to revise older interp 


American History (1932), which was swar " 
in 1933, Earlier Turner had written The Rise of the NAP i 
1810-1829 (1906) for the American Nation Series. 
manuscript was published y as The United 
1830-1450: the Nation and Its Sections (1955). 
Turner's eminence rests on the enormous influence bi 
on subsequent interpretation of US. history. bebe” ; 


of American history promoted democracy, Free 


frontier, drawing men away from European 


infivencet, © 


energy, and “that buoyancy and eauberance 
left their imprint on society, With 
and Lincoln as leaders, Tumer viewed water 


: pve 
Bl every town, county and state, lifting local 
of antiquarianism, Turner's disciples were a 
rase, and some of them saw the frontier 

to America’s past. At Harvard, away from his 

md, Turner had tempered some of his earlier 
giving evidence of flexibility of mind and im 
I thinker 
{0 pinjaint the essence of Tumer's thinking on 
fronticr in United States history because there 
ps of the frontier hypothesis throughout his writ- 
stress the significance of free land, the importance 
lab influences, and the persistence of older customs 
moved weotward and pioneer sections went through 
evoludon, Primitive at first, the frontier areas 


gencral acceptance by bistorians, the frontier 
y the famous essay of 1893, made Turner the 
à historical controversy, Scholars nevertheless 
lactepled | urner's frontier hypothesis as a suggested 

MB, father (han as a theory, and thus have abandoned 


tion of Turner's writings, correspondence, and 
pin his classes, reveals the concept of mee 
of bis main contributions, He had borrowed 

he distingusstod geologist and president of the Uni- 
n, Thomas C. Chamberlin, It was appropriate 
think of multiple causation in history, for his 
beyond the social sciences into the natural sci~ 


alive essaya on secti 


Uonalism, 
tely revised the old view of uncomplicated 


s political party history, Although 
as Turner's Geld of specialization, he was 
7 any interpretation of United States bistory, 
failed to suggest in his lectures or ery ye 
BYHomer Cary Hockett, The Critical Method ia Mir 
ied Writing (1985); Avery Craven, rede Jach: 
arcu W. Jernegan Eiayi in of sone: 


G - 
reuley, “The Turner Sas ier 1988) | 


Palaro! Mistery, vol. 

Bibe American Promtier be 
1D, Fel. xxiii, no, 3, pp. 201-216 (190), (W.R J3 
RBE. 1861-1930), kar 

RT HALL ( tagih 


red some of the 


j furnical photographs, 

BA student, and later a fellow, at Trinity College, 
n in 1454 was appointed chief 
à Greenwich, where be remained 
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tributed monthly to the bran vetory, uindes the bending 

“Prom an Ostord ” He ded in Mockhoba, Swed, oo 
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he tried to rival the Dutch marine painters, In Paris he made 
detailed notes in the Louvre, where all the paintings brought from 
Italy by Napoleon were then displayed. He filled a sketchbook 
with copies and criticism of the paintings, showing that his taste 
was for the great Venetians and for Poussin, but not for Rubens, 
whose landscapes struck him as “one continual glare of colour.” 

From Paris he proceeded to Lyons, Grenoble, Geneva, around 
Mont Blanc to Courmayeur and Aosta, over the St. Bernard pass 
to Vevey, then to Interlaken, the St. Gotthard pass, Ziirich, 
Schaffhausen and back to Paris through Strasbourg and Nancy. 
He made over 400 drawings during the tour and continued for 
many years after to paint pictures of scenes that had impressed 
him, the most important being: three pictures of Bonneville, Savoy 
(1803 and 1812); “The Festival at Macon” (1803, Sheffield) ; 
water colours of the “Devil’s Bridge” and the “Falls of Reichen- 
bach” (Bedford); “The Fall of the Rhine at Schaffhausen” (1806, 
Boston, Mass.) and “Snowstorm: Hannibal Crossing the Alps” 
(1812, Tate gallery). His figure compositions, “Venus and Adonis” 
(c. 1803, Huntington Hartford gallery, New York) and “The Holy 
Family” (1803, Tate gallery), show that he tried his hand in the 
Venetian manner. 

The methodic endeavour to master every style he admired and 
the ease with which he accomplished this are seen in many of his 
early sea pieces in which he surpasses the Dutch marine painters, 
and in the exercises in the style of Claude Lorrain culminating 
in “Dido Building Carthage” (1815), which he bequeathed to the 
National gallery together with “Sun Rising Through Vapour” 
(1807) on condition they were hung beside his two favourite 
Claudes. Other instances of similar rivalry are “Aeneas and the 
Sybil—Lake Avernus” (c. 1803) recalling Wilson, “The Garden of 
the Hesperides” (1806) recalling Poussin, a series of genre sub- 
jects such as “The Blacksmith’s Shop” (1807) in the style of 
David Teniers and Sir David Wilkie (all at the Tate gallery) and 
“Dordrecht” (1818) in the style of Albert Cuyp (Farnley hall, 
Yorkshire). However, the oil “Ketches,” painted directly from 
nature in 1807, reveals his original study of tone values. 

In 1805 Turner exhibited “The Shipwreck” (Tate gallery), 
which was purchased by Sir John Leicester and was the first of 
many works to be engraved by Charles Turner. A list of sub- 
scribers to the plate is preserved in one of the “Shipwreck” sketch- 
books and shows that by this time Turner had a wide public among 
the nobility and collectors as well as among fellow artists. This 
was the year of the battle of Trafalgar, and when the “Victory” re- 
turned with the body of Nelson on board, Turner went down the 
Thames to sketch the flagship and collect material for the picture 
of “The Battle of Trafalgar”—usually known as “The Death of 
Nelson”—(1806-08, Tate gallery). In 1824 he completed a larger 
picture of the same subject for King George IV, now in the Na- 
tional Maritime museum, Greenwich. 

Engraved Work.—In 1807 Turner first began his great en- 
terprise of publishing a series of plates known as the Liber 
studiorum. This may have been suggested by the success of the 
publication in 1777 of R. Earlom’s engravings of Claude’s Liber 
veritatis, but the purpose was quite different. Claude’s book of 
drawings was kept as a record of pictures he had sold. Turner’s 
aim was to perpetuate the great variety and range of his work; 
some of the subjects were taken from existing paintings and water 
colours, others were specially designed for the Liber. The publica- 
tion was issued in parts consisting of five plates each, covering 
all the styles of landscape composition, such as historical, archi- 
tectural, mountainous, pastoral and marine. The first part ap- 
peared in June 1807 and the last in 1819, when Turner evidently 
lost interest in the project and abandoned it. He had employed 
several engravers, including F. C. Lewis, Charles Turner and Wil- 
liam Say, had supervised the work personally at every stage, etched 
some of the plates himself and made innumerable preparatory 
drawings. Though originally planned to consist of 100 plates, 
only 71 were in fact published. The technique was a combination 
of etching and mezzotint. In 1823 steel engraving superseded the 
copper plate and Turner embarked on a new project, The Rivers 
of England, for which he designed 16 plates. Other publications 
to which he contributed were W. B. Cooke’s Southern Coast 
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(1814-26), England and Wales (1829-38), Sir Walter Scotts 
Provincial Antiquities (1826) and Works (1833-34), Samu) 
Rogers’ Italy (1830) and Poems (1834) and The Rivers of Fran 
(1833-35). At the height of his career Turner was regarded p 
the most desirable illustrator; his journeys were usually paid by 
the publishers and he received from 10-25 guineas for each sub- 
ject. These include some of his finest water colours, i 
Paintings of the Middle Period, 1810-1835.—During h 
second decade Turner was much in demand as a painter of castle 
and country seats for their owners. Two examples are “Linlithgow 
Palace” (1810, Liverpool) and “Somerhill” (1811, Edinburgh), 
He continued to excel in marine painting, the two most ambitious 
works being “Spithead” (1808-09, Tate gallery) and “The Wreck 
of a Transport Ship” (1810, Gulbenkian foundation, Lisbon), 
The earl of Egremont had bought a sea piece in 1802 and became 
a regular patron and close friend. In later years Turner was often 
invited to stay at Petworth, Sussex. He probably paid his first | 
visit to his other great friend and patron, Walter Fawkes, at Fam 
ley hall, Yorkshire, in 1810, and used to spend some weeks staying 
there nearly every summer till the death of Fawkes in 1825, 
In 1811 Turner made an extensive tour of Devonshire, Cornwall 
and Somerset and in 1813 he returned to Devon. In 1815 and 1816 
he toured Yorkshire again for the purpose of supplying 20 water 
colours to illustrate T. D. Whitaker’s History of Richmondshirt, 
The following year he went to the continent, primarily to visit 
the field of Waterloo, of which he afterward painted a dark and 
romantic picture, then up the Rhine, as far as Mainz, returning 
through Holland. In 1818, 1822 and 1831 he went to Scotland, 
His painting during these years was becoming increasingly 
luminous and atmospheric in quality. Even when painting acl 
places, as in the views of “Greenwich,” “Windsor” (both 1809), | 
“St. Mawes” (1812), “Abingdon” (1809) and “Oxford” (1811), | 
the hard facts of topography are diffused behind pearly films of | 
colour; pictures like “Frosty Morning” (1813) and “Bligh Sands" | 
(1815) are entirely based on effects of light. e 
Turner had begun the series of fanciful Carthaginian subjects 
in 1815 with “Dido Building Carthage” and was to continue pi 
ducing variations on that theme to the end of his life. By ap 
pending long poetic quotations either from James ‘Thomson 
Seasons, Byron, Milton, Shakespeare, Pope or from his own coni 
position, Fallacies of Hope, he showed that he regarded the poetic | 
interpretation as of paramount importance. Among the most | 
ethereal dreams of this period are “The Lake of Geneva” (1810) | 
Los Angeles County museum), “Crossing the Brook” (1815) 
“England; Richmond Hill, on the Prince Regent’s Birthday” (1819 
Tate gallery), one of his largest and most ambitious pictures 
As if he felt that he had done all he could with the beauty of bis | 
native country, he set out in the summer of 1819 on his first vis 
to Italy. He spent three months in Rome, visited Naples, Florent | 
and Venice and returned home in midwinter. During his joumey 


he made about 1,500 drawings and in the next few years he painted 
They showt | 


great advance in Turner’s style, e matter 0 | 


colour, which becomes purer, more prismatic, eee 
heightening of key. A comparison of “The Bay of Balae (1 
with any of the earlier pictures reveals a far more iridescent UA 
ment resembling the transparency of a water colour. The shader 
are as colourful as the lights and he achieves contrast 
off cold and warm colours instead of dark and light tones. visits 
During the 1820s tours of the continent alternated with He | 
to various parts of England and Scotland. In 1821 he pane 
series of delicate water colours of the Seine on blue papers ae 
he revisited Holland and Belgium, and the following ya 
Meuse, Moselle and the Loire. Notable among the pictures ) Ei 
period are the views of “Cologne,” “Dieppe” and 
race” in the Frick collection, New York. In 1828 he W 
Italy again and held an exhibition of some of his pictures 2 i 
The previous year he had stayed with John Nash, the er 
at Cowes and painted the brilliant sketches of the regatta f | 
the Tate gallery. One of the finished pictures is at the ‘petwar b 
and Albert museum, London. The splendid sketches 0 
probably belong to the early 1830s. 


Late Works.—In the last 15 


years of his life, Turner revisited 
Venice, Switzerle Germany 
and France. have re- 


corded the untiring energy with 
which he sketched while abroad, 
ad the drawings numbering 
nearly 19,000 in the Turner be- 
quest bear witness to th 
While his earlier Į 
rawings show the 


ctural and 


and add the detail 
public taste, on va 
his may account for 


quired by 
hing day. 
the large number of slightly brushed-in 


canvases found in his studio at the time of his death. These 
colourful abstraction are far more appreciated now than the ro- 
mantic subjects he exhibited, 


reconstructions of ancient Rome and the 
; ubjects, which found ready purchasers in 
ly day, the outstanding examples of his late work are: “Ulysses 
Deriding Polyphemus” (1829); “Hero and Leander” (1837), a 
diring composition of sunset and moonlight with visions of spirits 
tie from the wa “The Fighting Téméraire Towed to Her 
Ste Berth” (1839), ibute to the passing age of sail; and “Rain, 
il pact Speed ( +)—all in the national collections. Actu- 
Y the first picture to be hung in the National gallery was the 
opalescent “Venice From the Steps of the Europa” (1842), be- 
Peited by Robert non in 1847 while Turner was still alive. 
be S preoccupation with the elements of fire and water appears 
in Beene: of the “Burning of the Houses of Parliament” (now 
(Nation, nd and Philadelphia), in the large sketch “Fire at Sea” 
Art ait gallery) and in “Rockets and Blue Lights” (1840, Clark 
Nation, ; ute, Williamstown, Mass.). The “Snowstorm” (1842, 
aa gallery) was painted from observations made when 
to be | peed from Harwich in such a wild storm that he had 
cr ed to the mast for four hours and did not expect to 
off of hi The last pictures he exhibited in 1850 show some falling 

‘ite PONEIS, though the colour is still radiant. ERY 
uls Bien in London on Dec. 19, 1851, and was buried in St. 
000 t edral. By his will he intended to leave his fortune of 
Uthe is found a charity for “decayed artists,” and his pictures 
AS a res me on condition that a gallery was built to exhibit them. 
tives, a of protracted litigation with his rather distant rela- 
tame RA reverted to them, while the pictures and drawings 
Public incl ional property. The first selection shown to the 
been fae only 34 paintings, Since then many more have 
Was built by oe but it was not until 1908 that a special gallery 
All the Y Sir Joseph Duveen to house them at the Tate gallery. 
British Gece and water colours were transferred to the 
eae for safety after the Thames flood of 1928, when 
is React ry ae the Tate gallery were inundated. At the time 
Many of hig’ ‘urner’s gallery was in such a state of neglect that 
ha een o Paintings were said to be mere shadows of what they 
oÉ exhi iti riginally, The sketches, not then considered worthy 
"tained tha escaped the hands of unskilled restorers and have 

Asesmen, original freshness and spontaneity. x 

tie end of hi —The immense reputation that Turner enjoyed at 
his life and for over half a century after was partly 


Apart from fancil 
scintillating Veneti 
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“THE BAY OF BAIAE, WITH APOLLO AND THE SIBYL,"’ 
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observation of arc 

natural detail, in r work 
this is sacrificed to ¢ il effects 
ofcolour and light with the barest 
indication of m: s com- 
position tends to me more 
fuid, suggesting mov nt and 
space; some of his ngs are 
mere colour notations, barely 
tinted on a white ground, like 
“Norham Castle” and “Boat Be- 
tween Headlands.” s reported 
that Turner used to d can- 
vases in this state to Lhe academy BY courtesy oF THE TRUSTEES OF THE TATE GALLERY 
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due to the enthusiastic championship of Ruskin, who published 
Modern Painters to prove Turner’s superiority to all previous land- 
scape painters and to extol his accurate rendering of natural ap- 
pearance. The present attitude toward Turner is somewhat dif- 
ferent. In his pursuit of light and pure colour Turner had 
anticipated the achievements of the French Impressionists, and 
when Monet and Pissarro saw his work in London in 1870 they 
were greatly interested, although few of his truly impressionist 
sketches were shown at that time. In the 1920s, when the Postim- 
pressionist cult was at its height through the writings of Roger 
Fry, Turner’s reputation suffered a temporary eclipse, but prices 
remained high in the market. In 1948, a representative collec- 
tion of his work was shown at the Venice Biennale and afterward 
in the principal capitals of Europe, and abstract painters began to 
find a common purpose with their own in some of his late colour 
compositions. Thus each generation has been able to discover new 
sources of inspiration in his work. The exhibition “Turner in 
America” held in Indianapolis in 1955 further strengthened his 
prestige, and the prices at the Lennox library sale in New York in 
1956, when “Staffa: Fingal’s Cave” (1832) reached $47,000 and 
“Fort Vimieux” (1831) $56,000, caused a sensation, The record 
price obtained at public auction was £88,000, paid at Sotheby’s 
in 1965 for “Ehrenbreitstein with the tomb of Marceau” (1835) 
from Lord Allendale’s collection, while the highest price for a 
water colour was 11,000 guineas paid for “The Lake of Lucerne” 
at Christie’s in 1959, See also PAINTING: Great Britain; WATER- 
COLOUR PAINTING; LANDSCAPE PAINTING; and references under 
“Turner, Joseph Mallord William” in the Index. 
BIeLIocrRAargy.—]John Ruskin, Modern Painters (1843-60) and 
Works, library ed., 39 vol. (1903-12) ; J. Burnet, Turner and His Works 
(1859); G. W. Thornbury, Life of J. M. W. Turner, etc. (1877); W. 
Armstrong, Turner (1902) ; W. G. Rawlinson, The Engraved Work of 
J. M. W. Turner, 2 vol. (1908); A. J. Finberg, Complete Inventory 
of the Drawings in the Turner Bequest, 2 vol. (1909), The Water- 
colours of J. M. W. Turner (1909), Turner's Sketches and Drawings 
(1910), The History of Turner's Liber Studiorum (1924), In Venice 
with Turner (1930) and The Life of J. M. W. Turner, the standard 
life (1939; 2nd ed., 1961) ; C. L. Hind, Turner's Golden Visions (1925) ; 
T. Ashby, Turner's Visions of Rome (1925); B. Falk, Turner the 
Painter: His Hidden Life, etc. (1938) ; C. Mauclair, Turner (1939) ; C, 
Clare, J. M. W. Turner: His Life and Work, etc. (1951); M. Butlin, 


Turner Watercolours (1962); J. Rothenstein and M. Butlin, ready 
(M. Cu.) 


1964). 

: TURNHOUT, an industrial town in the province of Antwerp, 
Belg., is 26 mi. (42 km.) NE of that city, near the Netherlands 
border. Pop. (1961) 36,444. In an agricultural district, the town 
developed from an ancient market centre that arose at the inter- 
section of overland roads. Several ancient structures remain, 
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notably the 12th-century château of the dukes of Brabant (now 
law courts, rebuilt in 1649); the béguinage, built in the 14th cen- 
tury for a community of lay sisters; the 15th-century church of 
St. Peter, containing 17th- and 18th-century sculpture of the Ant- 
werp school; and the Taxandria Museum, which contains many 
antiquities. Modern industries include printing, tanning, flour 
milling, diamond cutting, brickworks, and manufacture of clothing, 
cigars, and electrical products. Turnhout is also noted as a centre 
of road, rail, and canal communications. RG E 

TURNIP, a hardy biennial cultivated from a remote period 
for its fleshy roots, The tender growing tops are also used widely 
as a green vegetable. Botanically, there are two species, belong- 
ing to the same genus as the cabbage: Brassica rapa, the turnip 
proper; and B. napobrassica, the Swedish turnip or rutabaga. The 
true turnip probably originated in middle and eastern Asia and 
by cultivation has spread throughout the temperate zone. 

General Features.—The so-called “root” is formed by the 
thickening of the primary root of the seedling together with the 
base of the young stem (hypocotyl) immediately above it. The 
great mass of the “root” consists of soft “wood” developed inter- 
nally by the cambium layer and composed mainly of thin-walled, 
unlignified, wood-parenchyma. 

The stem remains short during the first year; the leaves, form- 
ing a rosettelike bunch at the top of the root, are grass green 
and bear rough hairs. In the second season the bud in the centre 
of the rosette forms a strong, erect branched stem bearing some- 
what glaucous smooth leaves. The stem and branches end in 
clusters of small, bright yellow flowers, which are succeeded by 
smooth, elongated, short-beaked seed pods. 

The varieties of turnip are classified according to their shape 
as (1) long varieties, with a root three or more times as long as 
broad; (2) tankard or spindle-shaped varieties, with a root about 
twice as long as broad; (3) round or globe varieties with an almost 
spherical root; (4) flat varieties with a root broader than long; 
and (5) intermediate forms. Turnips are also grouped according 
to the colour of the upper part of the root, which comes above 
ground, and according to the colour of the flesh, which is white or 
yellow. 

The yellow-fleshed varieties are more robust, of slower growth, 
and superior feeding value to the white-fleshed turnips and are 
less injured by frost. The foliage turnip produces no enlarged 
root but only a profusion of leaves which are used as a potherb. 
A variety of this form called Seven-Top is widely grown in the 
southern United States. 

The rutabaga differs from the turnip proper in having the first 
foliage leaves glaucous, not grass green, in colour and the later 
leaves smooth and glaucous; the root bears a distinct neck with 
well-marked leaf scars, the flesh is firmer and more nutritious, and 
the roots keep much better during winter. The white-fleshed 
forms have a rough, green skin and are of irregular form; the 
flowers are of a bright canary colour. The yellow-fleshed ruta- 
bagas have a smooth skin of a green, purple, or bronze colour; the 
flowers are buff yellow or pale orange. 

Cultivation and Trade—Both the turnip and rutabaga are 
cool-season crops. The rutabaga grows less rapidly, requiring a 
longer season. In the lower latitudes turnips are sown either in 
early spring or in late summer, developing rapidly enough to make 
a crop before extremes of summer or late fall weather occur. 
Rutabagas, however, are sown only as a main or late crop and are 
more hardy to cold. Rutabagas are little grown in the United 
States except in the northernmost states, but are grown exten- 
sively in Canada, Great Britain, and northern Europe. Both 
species are grown as livestock feed in northern climates but in the 
US. are grown almost entirely as a vegetable. 

Extensive culture of turnips as a forage crop for sheep and 
cattle began in Great Britain about 1724 and increased rapidly 
because it fitted so well into the system of crop rotation and 
stock feeding that was developing in the 18th century. Turnips 
afforded large quantities of winter feed, thus increasing the con- 
version of straw into barnyard manure for the improvement of 
the lighter soils. They are generally grown in rotation with grain 
crops and are well adapted to clean row culture designed to free 


TURNIP—TURPENTINE 


the land of weeds that interfere with grain production, Ani 
manures are generally applied, although chemical fertilizers along 
may be used. 

White turnips are often sown broadcast, in both Europe and 
America, and neither cultivated nor thinned. Rutabagas and yel. 
low turnips are usually sown in rows about two feet (0.6 m.) apart 
When large stock-feeding varieties are grown, they are thinned to 
about ten inches (254 mm.) apart in the row: but when Tutabagas 
or turnips are grown for human food they are thinned to only 
three-six inches apart in the rows. 

Although considerable quantities of these 
home and market gardens, and are even s 
the United States, the total volume of tra 
comparatively small. 

TURNOVO (Trnovo, Tirnovo), a town 
capital of a okrug (district), Pop. (196. 
uniquely situated on the Yantra River, whic! 
in a deep gorge. The town presents to the eye 
bination of architectural forms with a fant 
ural rocky citadels and terraces, separated 
meanders of the Yantra. The houses are b 
when viewed from a distance, especially at ni 
perched one upon the other. As capital of 
empire, Turnovo was adorned with great s 
the relics were destroyed by the Turks or in 
1911. Ruins of the medieval town have | 
historic hills of Tsarevets and Trapezitsa rnovo is connected 
by rail with Ruse and Stara Zagora and i ectly (through the 
nearby town of Gorna Oryakhovitsa) with Sofia and Varna; it has 
air connections through the Gorna Oryakhovitss airport, Even be 
fore liberation from Ottoman rule (1878) it was an important cul- 
tural and educational centre, as it remains today. Also important 
for transport, trade, and crafts, it has factories for the production 
of meat products, beer, furniture, hides, cotton and silk textiles, 
radio sets, etc. 

Turnovo is believed to have been a Roman fortress, It was 
there that the second Bulgarian empire was pr claimed in 1186 by 
the brothers Asen and Peter (see Asen), and it remained the im- 
perial capital till 1393, when it fell to the Ottomans, who sacked 
and burned it. Uprisings against the Turi 
times. The first Bulgarian constitution wa: 
Turnovo in 1879, and there the independent king 
was proclaimed, in the Church of the Forty Martyrs, on Oct. § 
1908. See also Butcarta: History. (AN. BE.) 

TURNU SEVERIN, a town of Rumania, in the administra 
tive and economic region of Oltenia, chief town of the Turnu 
Severin district. Pop. (1963 est.) 36,831. It lies on the left bank 
of the Danube near the point where the river leaves the Iron Gates: 
The site was first occupied by a Geto-Dacian settlement. i 
Roman camp of Drobetae, ruins of which survive, was establishet 
there in the 1st century A.D. The later name of Turris Seven 
(“Tower of Severus”) came from a tower built to commemorate # 
victory by the emperor Severus. In the river near the town may 
be seen some of the piles of Trajan’s celebrated bridge, construct! 
across the Danube during his war of conquest against the De 
In the 12th century the town was the capital of the banat (fronti 
province) of Severin, and ruins of the medieval citadel are vis! 5 
After the establishment of the Rumanian People’s Republic, 
shipyards were rebuilt and a plywood factory and numerous 
processing plants were erected. 

TURPENTINE is the resinous exudate or extract obti 
from coniferous trees, particularly of the genus Pinus., Tu F 
tines are semifluid bodies consisting of resins dissolved in a vO" 
tile oil that are separable by distillation techniques into & ie pot 
portion called oil (or spirit) of turpentine and a nonvolati sie 
tion called rosin (or colophony). Although the term pe as. 
or its shortened form “turps”, originally referred to the T) 
oleoresinous exudate (and it still carries this meaning a Ta 
macy), it now commonly refers to the volatile turpentine E w 
Familiar examples of true turpentines are Venice (or larc 
pentine (Larix decidua, syn. Larix europaea) and Canada 
(Abies balsamea). 
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‘il of turpentine is a colourless, oily, odorous, flammable, water- 
Gmmiscible liquid with a hot, disagreeable taste. It is a good 
solvent for sulfur, phosphorus, resins, waxes, oils, and natural 
rubber, On exposure to air, it hardens and may convert the oxy- 
n into peroxides. Chemically, oil of turpentine is a mixture of 
‘qyclic monoterpene hydrocarbons, the predominant constituent 
being pinene. 

C The largest use for spirit of turpentine is as a paint and varnish 
solvent. Painters prefer “turps” as a paint thinner and brush 
cleaner even thoug! t manufacturers use the cheaper pe- 
solvents a nners. Spirit of turpentine is used as a 
solvent for waxes and polishes and as an intermediate in the prepa- 
i of synthetic camphor, synthetic pine oil, oil additives, in- 
secticides, and synthetic resins, 

A purified form of oil of turpentine (Oleum terebinthinae) is 
used as a constituent of stimulating liniments for sprains and 
bruises, whereas the oil itself is applied externally for the treat- 
ment of pleurisy and bronchitis. In veterinary medicine, it is used 
a counterirritant and antihelmintic for roundworms of horses, 
swine, and dogs. Despite its long history in medicinal prepara- 
tions, modern medicine finds little use for turpentine, except in 
the form of derivatives. 

Turpentine is generally produced in countries with vast tracts 
of pine, The princ uropean turpentines are derived from the 
duster pine (Pinus pinaster) and the Scotch pine (P, sylvestris), 
while the main sources in the United States are derived from the 
longleaf pine (P. palustris) and the slash pine (P. caribaea). 

Crude turpentine obtained from the living pine by tapping may 
‘Contain 18% oil of turpentine (gum turpentine), 65% resin acids 
(gum rosin), 7% neutral material, and, 10% water and trash, 
The resinous extrac! aged pine (stumpwood) is isolated by 
extraction process and may contain 18% oil of turpentine 


(wood or sulfate turpentine), 7% pine oil, 71% rosin acids (wood 
tosin), and, 3% neutral material. (P. HE.) 
PIN, archbishop of Reims and one of the 12 peers in 


the entourage of Charlemagne in some chansons de geste (q.v.). 
Ss undoubtedly to he identified with the historical Tilpin, monk 
of Saint-Denis and archbishop of Reims (c. 751-794 or 800), suc- 
teen to Milo, who had been intruded into the see by Charles 
“Martel, Sources for his career are his third successor, Hincmar, 
id Flodoard, 10th-century monk of Reims. 
Turpin was long regarded as the author of the legendary His- 
toria Karoli Magni et Rotholandi (Rotholandus = Roland), or 
f Seudo-Tur pin, composed toward the middle of the 12th century 
dy an ecclesiastic to assist the church’s battle to Christianize so- 
x a to stimulate national pride by glorifying Charlemagne, and 
l, a and edify. To win acceptance of his work, the author 
Udulently invested it with the authority of Pope Calixtus IT 
te The Historia became part of the Codex Calixtinus (or 


Mr Sancti Jacobi), itself compiled to propagandize St. James's 
ae Santiago de Compostela. It is preserved in hundreds 
- frst 20, Scripts in Latin, Old French, and Provengal. Within the 
feng perhaps the first 10, years of the 13th century, six distinct 
, ations Of it into Old French appeared, It became a source 
ea historians writing on Charlemagne (but was rejected by 
“Licey, and for epics and romances, See also CHARLEMAGNE 
og. DS ROLAND, CHANSON DE. 
TE review of C. Meredith-Jones’s 1936 edition in Specu- 
tudo-Turp; 2 (1938); R. N. Walpole, Philip Mouskés and the 
om urpin Chronicle (1947). (J. N. G.) 
a QUOISE, a mineral extensively used as a gem and 
a Stone for more than 80 centuries. As early as 3400 
dbably o Obtained from the Sinai peninsula, Egypt, in what 
Y Was the world’s first important hard-rock mining opera- 
ght “og of excellent colour later was mined in Persia and 
the mineral Europe through Turkey; this probably accounts for 
 Tirquoi name (turquoise means Turkish). $ 
the general isa complex phosphate of aluminum and copper with 
Sbstiy te; formula CuAl,(PO,)4(OH)s4H20. Iron commonly 
sae fora little of the aluminum, and an excess of water is 
Yotoc Some varieties. The mineral ordinarily occurs as dense, 
**tystalline to finely granular nodules, seams and encrusta- 
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FROM THE COLLECTION OF JOSEPH AND HELEN GUETTERNAN; PHOTOGRAPH JOHN H. GERARD. 


TURQUOISE, SHOWING UNBROKEN NUGGETS, PIECES OF THE MINERAL, SEMI- 
FINISHED STONES, AND CUT AND POLISHED GEMS 


tions. Its hardness is 5 to 6, its specific gravity 2.6 to 2.8. 

The colour of turquoise ranges from blue through various shades 
of green to greenish- and yellowish-gray. A delicate sky-blue, 
which provides an attractive contrast with precious metals, is most 
valued for gem purposes. The mineral is opaque except in the 
thinnest splinters, takes a fair to good polish, and has a feeble, 
faintly waxy lustre. The lustre tends to become greasy and the 
colour more greenish and grayish in the presence of perspiration 
and various acids, also with long-term exposure to sunlight, heat 
or dry air. Such deterioration is most pronounced in porous 
varieties. 

A secondary mineral deposited from circulating waters, tur- 
quoise is found chiefly in arid regions, generally in fractured 
volcanic and sedimentary rocks. Most of the world production 
has come from Iran, Egypt, Turkistan, Ethiopia, Australia, Si- 
beria, Germany, France, Mexico, and the United States, Iran 
has yielded material of finest quality, principally from the Ali- 
Mirsai-Kuh Mountains near Nishapur, in the province of 
Khurasan. Numerous deposits in Arizona, California, Colorado, 
Nevada, New Mexico, and Utah were opened centuries ago by the 
American Indians, and some are still being worked, Best known 
are mines in the Cerrillos Hills, near Santa Fe, N.M. 

For most gem uses, turquoise is cut en cabochon, with a low 
convex upper surface. Irregular pieces also are set in mosaics, 
with or without jasper, malachite, obsidian, pyrite, and other gem 
materials, “Turquoise matrix,” any natural aggregate of turquoise 
with limonite or other substances, also is extensively used. 

A little turquoise occurs as a replacement of bones and other 
fossil matter. However, most “bone turquoise,” also known as 
odontolite and “fossil turquoise,” is merely bone, teeth, or ivory 
stained by vivianite (iron phosphate) or copper compounds, See 
also Gem. (R. H. J.) 

TURRIFF, a small burgh of Aberdeen County, Scot., 34 mi. 
(55 km.) NNW of Aberdeen by road. Pop. (1961) 2,686, The 
old town dates from the 6th century. The Wars of the Cove- 
nanters began with the skirmish known as the Trot of Turriff 
(1639). A prosperous market town and a centre of the Aberdeen- 
Angus cattle trade, Turriff has extensive agricultural engineering 
works. 

TURTLE, common name for members of an ancient order of 
reptiles chiefly characterized by a shell that encloses the vital 
organs of the body and more or less protects the head and limbs. 
Although there has been much confusion over the scientific as 
well as the common name of the group, most scientists now accept 
the earlier term Chelonia rather than the later ones Testudines 
and Testudinata. Two common names are in wide use, tortoise 
and turtle. “Tortoise” is applied in the British isles to all mem- 
bers of the group except the few marine species, all of which have 
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paddle-shaped limbs. “Turtle” has long been much more broadly 
applied in the United States, with the addition of “terrapin” for 
some edible species. Usage both in the British isles and in the 
United States left the group without a general name comparable to 
“bird” or “mammal.” However, the American Society of Ich- 
thyologists and Herpetologists standardized the common names of 
the reptiles of the United States, assigning “turtle” to all of those 
with a shell, “tortoise” being reserved as a secondary name for the 
slow-moving terrestrial species, such as those of the genera 
Testudo and Gopherus. 

Origin and Evolution.—tThe evolution of the turtle is one of 
the most remarkable in the history of all vertebrates. Unfortu- 
nately, the origin of this highly successful order is obscured; by 
the middle of the Triassic period (about 175,000,000 years ago) 
its members were already numerous and in possession of the basic 
turtle characteristics. he links between turtles and the coty- 
losaurs (the most primitive reptiles) from which turtles probably 
sprang are almost entirely lacking. The most likely missing link 
is a small, toothed reptile (Eunotosaurus) of the Permian period 
of southern Africa. 

While some reptiles flourished and vanished (as the dinosaurs), 
others persisted, some as once successful groups, and a few as 
initiators of expanding groups (snakes and lizards). The turtles, 
however, have plodded a stolid and steady course through evolu- 
tionary time, changing very little in basic structure. 

Structure.—The protective shell, to which the evolutionary 
success of turtles is largely attributed, is a case of bone covered 
by horny shields. Plates of bone are fused with vertebrae, ribs 
and elements of shoulder and hip girdles. There are many shell 
modifications from family to family, some of them extreme. 

At its highest development, the shell is not only surprisingly 
strong but also completely protective. For example, a box turtle 
(Terrapene) of North America can readily support a weight 200 
times greater than its own; a man with proportionate supporting 
power could bear up two large African elephants. The lower shell 
(plastron) can fit so snugly against the upper (carapace) that a 
knife blade cannot be inserted between them. 

This protection was acquired by the development of structural 
peculiarities, two of which are especially worthy of mention. As 
a rule, the limb girdles of vertebrates lie outside the rib box; 
in turtles, however, they are partly within it. This is accom- 
plished by a fusion of the developing ribs with the growing shell, 
which carries the ribs to a position partially within the rib box. 

In man the ribs play an important part in the chest expansion 
that enables him to breathe. The turtle’s ribs are immovable, 
and so the task of chest expansion has been transferred to ab- 
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dominal muscles; two muscles enlarge the chest cavity for in 
spiration, and the others press the organs against the lungs to fore 
the air out. Some aquatic species have additional methods of 
breathing: the vascularized mucous membrane of the cloacal 
region or of the throat can function like the gill of a fish, Sud 
accessories to ordinary respiration enable turtles to lie quietly 
submerged for hours or even days. 

The vertebral column, with very little to support, underwen| 
drastic modification. The trend in turtles, in contrast to that 
in most other reptiles, has been to reduce the number of verte 
brae. The ability to retract the head into the shell is related to 
the retention of eight specialized vertebrae. The result is that 
the neck has almost as many vertebrae as does the central part 
of the column (between neck and tail). The manner in which 
the neck bends is of importance in classification (see below), 

Natural History.—Turtles have been toothless for more than 
150,000,000 years; the teeth of even the Triassic turtles were 
oddly placed, having been, as far as is known, confined to the 
palate. In some modern types the moderately sharp and jagged 
edges of the horny jaws function as teeth. Food is chewed, the 
claws of the forelimbs often assisting in manipulation, until it is 
reduced to fragments that can be swallowed. 

Most turtles prefer a varied diet. Fibrous parts of plants are 
avoided because the jaws are not sharp enough to cut well and 
are entirely incapable of grinding. Small invertebrates such as 
worms, snails, slugs, insects, thin-shelled bivalves and crayfishes 
and other crustaceans make up the bulk of the animal food. Large 
aquatic turtles are able to catch fishes and occasionally a few 
birds and small mammals. 

Turtles, like other reptiles, can survive long fasts, being able 
to live on weekly or even monthly feedings; however, when food 
is readily available, they may eat frequently and grow very fat. 
The rate of digestion varies with the temperature. In the wilt; 
they probably maintain a relatively constant temperature by 
retiring to suitable surroundings; this may require constant ac- 
tivity. Turtles drink readily, and some store water in cloacal 
bladders, an ability that allows them to survive a long drought, 

Copulation is usually preceded by an elaborate courtship highly 
characteristic for a species or related group of species. The male's 
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y include such antics as lunging at the 
in some aquatic kinds, gracefully swim- 
it of her while stroking her lores (cheeks) 
ig nails of his forelimbs. The penis, paired 
s single in turtles. The most unusual aspect 

the ability of females to lay fertile eggs 


courtship performance rr 
female while roaring 
ming backward in fri 
with the excessively 
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for years after a s nating. 

Both terrestrial and aquatic turtles lay their eggs on land. 
For the nest the female usually selects a sunny place; she then 
digs a hole, about as deep as her hindlimbs are long, into which 
she deposits round or `lliptical whitish eggs (they are never pig- 


mented like birds’ eggs), the shells of which may be either flexi- 
ble or brittle. Several clutches may be laid in a season, though 
this is by no means the rule. A clutch may have more than 200 
egs (as in some sea turtles) or as few as one, The sea turtles 
and the largest tortoises lay eggs about two inches in diameter, 
whereas nearly all of other turtles lay much smaller ones. 
Most nests are ully constructed and hidden; a few are 
tmidely made. The period of incubation depends to an appreci- 
ible extent on the temperature. After the nest is completed, the 
nother appears to t no further interest in it, or, for that mat- 
ter, in the hatchlings, As a result, the nest is often robbed of eggs, 
ind freshly hatched turtlets, whose shells are still soft, are fre- 
ently preyed upon by large birds and small mammals. 

hese shelled rep outlive all other vertebrates, including 
man, the longest-lived mammal, An eastern box turtle (Terrapene 
ied) Survived 138 years in the wild. There is good evidence 
A turtle of another Species having lived more than a century 
ee pt In spite of widespread belief, turtles do not grow 
sto nally slowly; maturity is reached in less than ten years, and 
: i ma large species may be more rapid than that in man 


ier estimates are sometimes made for some species by count- 
method growth rings on the horny shields of the shells; this 
come j 18 of little practical value, however, because the rings be- 
in indistinct with maturity. Size is equally untrustworthy as 
ation of age, 
( ee, Tun the gamut in size. The Atlantic leatherback 
i t helys coriacea), largest of living kinds, may weigh more 
Of the ‘i and measure 12 ft. from the tip of one flipper to that 
ita wag er. An extinct marine giant, Archelon, of North Amer- 
(Co Mee noticeably larger, and an extinct tortoise of Asia 
Ottoiseg telys atlas) had a shell 7 ft. long. The largest living 
At the MRY weigh more than 500 Ib. : i 
a n, PPosite extreme the adults of some species weigh less 
length nee and have a shell less than five inches long. The 
Sin, the shell of most adult turtles would fall between 5 and 
Al 
nd eet Scientific evidence is lacking, turtles appear to de- 
toog A, on their sense of smell. Their sight is reasonably 
they are able to distinguish colours; they are especially 
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responsive to reds, colours that most often figure in the adorn- 
ment of the turtles themselves. Turtles do not hear in the ordi- 
nary sense of the word; they are indifferent to sounds carried by 
the air but are sensitive to vibrations transmitted through solids. 
Turtles seldom emit sounds, except when courting and mating; 
even then they do little more than grunt or bark. Exceptions 
are a few sea turtles that can give a loud cry of anger or a “plea 
for mercy.” 

Experiments on the intelligence of turtles indicate that they 
learn readily; in some ways they are comparable to the labora- 
tory rat. Persons who have had extensive experience with pets 
sometimes elicit from turtles a degree of intelligence usually 
credited only to mammals. To the casual observer, however, a 
turtle often appears to be very stupid, especially when it re- 
peatedly climbs over an obstacle it could easily go around. 

The turtle is proverbially one of the slowest animals, and there 
is some justification for this reputation, at least for some land 
forms. It is an odd fact that aquatic species in general move 
faster, even on land. The tortoises of the genus Gopherus have 
been clocked at rates of 0.13 to 0.30 m.p.h., whereas the rate on 
land of a normally aquatic cooter (Pseudemys floridana) has been 
recorded at 1.07 m.p.h. in spite of the fact that it was out of its 
element. 

A green turtle (Chelonia mydas) has been known to swim 
300 mi. in 10 days; it must have traveled at an appreciable rate, 
since it scarcely could have swum steadily ahead without tak- 
ing time to eat, sleep or rest. Softshell turtles (Trionychidae) 
are able to move their limbs at a rate comparable to that in birds 
and mammals. 

The sense of location is well developed; turtles released in an 
enclosure will usually pick out a resting place and spend much 
time in it. Some species have a “home area” to which they will 
return if they are taken a short distance away. The sea turtles 
are probably exceptions to the general rule of living in a restricted 
area. Some evidence indicates that sea turtles are able to make 
long migratory journeys and that mass migrations from breeding 
beach to feeding ground and back take place annually. 

Economic Value.—Man has always relished turtles, and it is 
likely that almost every species has at one time or another satisfied 
the broad human appetite. The green turtle, with its distribu- 
tion extending around the world, no doubt has supplemented the 
diet of peoples of more cultures than has any other wild vertebrate. 
Tortoise populations of many oceanic islands have been decimated; 
it has been estimated that 10,000,000 land giants were taken from 
the Galapagos Islands as food supply for the early whaling ships. 
Turtle eggs are also prized as food. These are deposited in such 
abundance on certain beaches that harvesting them has become a 
national industry in one country. 

Just as turtle meat has long satisfied our appetite, so has “tor- 
toise shell” gratified our sense of beauty. In recent years, plastics 
have come to the rescue of the hawksbill turtle (Eretmochelys), 
chief source of the horny shields from which tortoise-shell orna- 
ments are made. 

Care in Captivity.—Turtles are among the most popular rep- 
tile pets. The vast majority of those kept in captivity are baby 
turtles; these demanding charges are unfortunately often given 
over to children who are too young to properly care for them. 
Countless numbers of tiny cooters (Pseudemys) and their rela- 
tives are shipped from the southern U.S, where they are adapted 
to a warm climate. Cooters, aquatic and normally capable of 
attaining a large size, when placed in the home aquarium, nearly 
always suffer from malnutrition and slowly die. Their lamentable 
condition may persist for months without being noticed. Imper- 
ceptible growth, failure of the shell to harden and sore eyes are 
danger signs. Turtles suffering these disorders can seldom be re- 
stored to health. 

The diet must include raw fish or lean raw beef finely chopped 
and mixed with generous amounts of bonemeal and cod liver oil. 
This mixture should be given daily until the shell is several inches 
long (often attained in two or three years), when two feedings a 
week will suffice. As few owners want such big pets older turtles 
are frequently discarded for the more popular turtlets. 
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However, adult turtles of many species make good pets, and 
they do not suffer readily from malnutrition. It is only necessary 
to identify the species and learn about its particular habits from 
agood handbook, Hatchling cooters will of course thrive on a diet 
consisting of the animals that they normally eat in nature, but the 
collecting of such food requires special knowledge and techniques. 
The adults can live on artificial foods, but they fare better when 
their diet is supplemented by natural foods such as aquatic greens, 
lettuce, carrot tops, worms, insects, fish, etc. Vegetarian species 
usually present fewer problems than do the carnivorous ones; 
however, most turtles are omnivorous, preferring a varied diet (see 
Natural History, above). 

Classification and Distribution.—The backboned animals 
(subphylum Vertebrata) are divided into eight classes: bony fishes 
and their relatives (four classes), Amphibia, Reptilia, Aves and 
Mammalia. The turtles (Chelonia) constitute one of the 15 or 
16 orders of living and extinct reptiles. Together with the coty- 
losaurs the turtles are known as anapsid reptiles (subclass Anap- 
sida), characterized by a skull with a solid roof. 

Turtles fall into three suborders: Amphichelydia, extinct primi- 
tive turtles; Pleurodira, side-necked turtles; and Cryptodira, all 
remaining kinds. The last two suborders, which evolved from 
the first during the late Mesozoic are thriving today. The pleuro- 
dires are now restricted to South America, Africa, Madagascar, 
Australia and New Guinea and adjacent islands. The cryptodires, 
in contrast, are found on all the continents except Australia and 
include about ¢ of all living species. When reckoned by families, 
about half of the 21 or 22 families known to science are now ex- 
tinct. 

The living species of turtles number approximately 225 and new 
species are continually being discovered. The two suborders and 
the important families may be characterized as follows (the En- 
glish names of these families are not well fixed) : 

Suborder Cryptodira (Vertical-necked Turtles)—Among these 
turtles the neck is drawn into the shell by vertical flexure, an 
ability that calls for highly specialized cervical vertebrae. The 
largest family, the common freshwater turtles, Emydidae, in- 
cludes a third of all living species and has a geographical range 
about as extensive as that of the entire suborder. The species, 
many of which occur in the eastern half of the U.S., are pre- 
dominantly occupants of aquatic and semi-aquatic habitats. Next 
in number of kinds are the true tortoises, family Testudinidae, 
with a little more than half as many species as are found in Emyd- 
idae. 

The slow, plodding tortoises of fable belong to this widely 
distributed terrestrial group, the gigantic species, like those of the 
Galapagos, of which are confined to oceanic islands. 

There are only two other groups of cryptodires having an ap- 
preciable number of species. One of these, family Kinosternidae, 
the musk turtles and mud turtles, is confined to the new world and 
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includes only about twenty spe. 
cies, several of which are found in 
the United States, many in Mey 
ico. The gr i 


Members of the Temaining 
large lot of cryptodires, family 
Trionychidae, are readily recog. 
nized by their skin-covered fley 
ible shells. These are the soft. 
shells, aquatic creatures that haye 
been des | as animated pan. 
cakes. Their range, wide on both 
sides of the world, excludes, how- 
ever, both Australia and South 
America 

The six species of marine tur. 
tles live in warm seas; they are 
divided into two groups: Der 
mochelyid omprising only one 
form, the leatherback, largest of 
living t and Cheloniidae, 
All marine turtles are large and can be easily rec- 


the sea turtles. 
ognized by their paddlelike limbs. 


the snapping turtle family. though it has only 
s, well known in North America because 
ı disputed economic 


Chelydridae, 
two species, is, neverthel 
its members, large and bad-tempered, have 
status. One species ranges into northwestern South America. 
Three other families of cryptodires, each with a single species, are 
less well-known groups having narrow distribution. 

Suborder Pleurodira (Side-necked Turtles )—This suborder, 
once worldwide in distribution and now restricted to the south 
ern continents, includes about 20% of living turtles, The habit 
of bending the neck sideways to retract the head makes recogni- 
tion of these primarily aquatic reptiles sure and easy. The neck 
of some species is responsible for one common name of the larger 
of the two families, Chelidae, the 28 species of snake-necked 
turtles. 

Here belong the queerest of all turtles, the matamata (Chelus 
fimbriata) of South America: a knobby fringed skin, lumpy, 
keeled shell, and long, narrow snout are a few of the features that 
contribute to its bizarre appearance. The other family, Pelome- 
dusidae, with only half as many species, comprises the side 
necked turtles from which the common name of the suborder is 
derived. 

See also references under “Turtle” in the Index. 

BrstiocrapHy.—A. Carr, Handbook of Turtles: the Turtles of the 
United States, Canada, and Baja California (1952); 
Giovannoli, “The Ecology and Migrations of Sea Turt! 1 
of Field Work in Costa Rica, 1955,” Amer. Mus. Novit, 00 tht 
(1957) ; E. H. Colbert, Evolution of the Vertebrates: a History hay 
Backboned Animals Through Time (1955); R. Conant, A alt 
Guide to Reptiles and Amphibians of the United States and Con 
East of the 100th Meridian (1958); R. Mertens and H. Wermt 
“Die rezenten Schildkröten, Krokodile und Bri enechsen. 
kritische Liste der heute lebenden Arten und Rassen,” Zool. Aon 
Ixxxiii, pp. 323-440 (1955); J. A. Oliver, The Natural History of j ihe 
American Amphibians and Reptiles (1955) ; C. H. Pope, Turtles ru 
United States and Canada (1939) ; A. S. Romer, Osteology of the 


tiles (1956); M. A. Smith, Reptilia and Amphibia, vol. å Fe) 
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TUSCALOOSA, a city of western 
Warrior River 58 mi. (93 km.) SW of Birmingham; 
Tuscaloosa County. The city lies at the edge of the gre 
and mineral deposits of Alabama in a rich agricultural repo a 
the county are many important industries, includin 
kraft paper, lumber, cottonseed products, fertilizer, an E 
truck tires and tubes. the tint 

There are many old residences and gardens, dating from i 
Tuscaloosa was the capital of the state (1826-46). 
are wide and lined with magnificent oaks, planted in t to 
of settlement. In the city are the Bryce Hospital an tal); $ 
State School (major units of the Alabama state hosp! i j 
United States Veterans’ Hospital; Hale Memorial Tube 
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Hospital; Stillman College (Presbyterian, founded 1876); and the 
University of Alabama (see ALABAMA: Education), 

The town was named for the Choctaw chief Tuskalusa, who is 
commemorated by « granite monolith on the courthouse lawn 
The first white settler utived in 1816. The county of Tuscaloosa 
was created in 1818 the town was incorporated Dec, 13, 1819, 
one day before Alabama became a state. Pop. (1960) 63,370; 
standard metropolitan statistical area (Tuscaloosa County) 
109,047. For comparative population figures see table in ALa- 
saa; Population. (B. CR.) 

TUSCANIA, a ‘wn in Viterbo province, central Italy, is 15 
mi, (24 km.) NE of Tarquinia by road. Pop. (1961) 7,254. A 
small 6th-century temple and the Grotta della Regina 
(‘Queen’s Grotto nd other Etruscan tombs which date from 
the 3rd to the Ist « ry B.c., are of note. Remains of porticoes 
and aqueducts survive [rom the Roman period. Medieval remains 
include some tower: «nd a castle. There are two Romanesque- 
Lombard churches Pietro, with a beautiful rose window, and 
Sta. Maria Maggiore | 7th century) with a decorated apse (13th 
century), The population of Tuscania is mostly concerned with 
agriculture. The ancient Tuscania or Tuscana, a prosperous Etrus- 
can centre in the century B.C., came under Roman domina- 
tion and became a on on the Via Clodia. The town was called 
Toscanella until 19 2, when it resumed its ancient name. 

(M. T. A. N.) 

n Toscana), a region of central Italy, con- 

of Arezzo, Grosseto, Florence (Firenze), 
ucca, Massa-Carrara, Pisa, Pistoia and Siena 
sa of 8,876 sq.mi. (22,990 sq.km.) and a 

,291,394, In the north and northeast the 
the Tuscan-Emilian Apennines (Appennino 

being separated by a series of long valleys 
) from the sub-Apennine uplands of Monte 
ind others. Quite separate from the Apen- 
«© systems are the so-called anti-Apennines 
: of low mountains (e.g., the Apuane alps 
llifera) and plateaus extending as far south 

of the Lazio region. Farthest west are 
along or near the coast (Monte Argentario, 
Monte Amiata). > lowlands of Tuscany are either interior 
valleys (e.g, Val di Chiana and Valdarno) or littoral plains, the 
iat Important coastal plain being the Maremma. Watered chiefly 

y the Arno (g.v.) and the Ombrone, Tuscany has few rivers 
‘pable of supporting major hydroelectric projects, but the borax 
a sits at Larderello produce enough underground steam to power 
Norby Benerating station. Among the mineral resources, easily 
S ed iron ore from Elba (g.v.) is nearing exhaustion but lead, 
in aes mercury, copper and iron pyrites are still produced 
hg th region, Lignite is mined around San Giovanni Valdarno 
ani marble of Carrara is world famous. Steel and iron are 
is es at Piombino (q.v.), chemicals at Leghorn and near 
ese i at Leghorn and textiles and ceramics in many cities. 
ie he ioe Manufacturing establishments Tuscany is famous 
siver), rtisan industries, especially in Florence (leather, lace, 
d perculture in Tuscany is among the most prosperous in Italy, 

as rized by specific forms of land ownership and a variety 
hate ps. The classic form of land ownership and utilization is 
Vides pong, the mezzadria system, with the landlord (who pro- 
oe ‘pital and current expenses) sharing the harvest with the 
Shares’ Who supplies the labour, (See MÉravace SYSTEM.) 

ttie at fixed by law, and many tenancy contracts have been 
Sides cer ha generations between landowner and tenants. Be- 
the Che Tuscan agriculture is noted for wines (the wines 
Most wi (ESA district, near Siena, are the best known and 
(around ad exported of all Italian wines), olives and olive oil 

Ultry are <2», Vegetables and fruit. Cattle, horses, pigs and 
terized © raised in large numbers. The railway system is char- 
through A two trunk lines, the coast line, running from Rome 
lihe, fro; Tosseto, Leghorn and Pisa to Genoa; and the interior 

Ree Rome through Arezzo to Florence, Bologna and Milan. 

umerous secondary railways and a good network of 


TUSCANY (1ta) 
sists of the provinco 
Leghorn (Livorno 
(99.v.), with a tota! 
population (1961) oi 
region is bounded t 
Tosco-Emiliano), t 
(Mugello, Casentir 
Albano, Pratomagn 
nine and sub-Apen 
of Tuscany, consis 
and the Colline M 
as the volcanic up 
several isolated ma 
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highways and of bus services. Florence is the largest city and 


Leghorn the leading port; Florence, Pisa and Siena are important 
tourist resorts. (G. Ku.) 


HISTORY 


The name Tuscany is derived from that of the Tusci, Tuscans 
or Etruscans (g.v.). Their country, Etruria (q.v.), which was 
finally annexed by the Romans in 351 8.c., comprised not only Tus- 
cany but also the northern part of what is now Lazio. In the 8th 
century A.D., however, after Charlemagne occupied the Lombard 
kingdom in northern Italy, the name of Tuscia or Toscana became 
restricted to the area north of Viterbo and Bolsena. Tuscany 
then became a march or frontier district of the Frankish domin- 
ions, the principal authority in the march being, from 774, in the 
hands of the counts of Lucca (q.v.). Boniface I, the first known 
count of Lucca, died in 823 and was succeeded by his son Boni- 
face II, whose victories over the Arabs in the Mediterranean 
served to bring both Corsica and Sardinia into the Tuscan sphere 
of influence. With the decline of the Carolingian power in Italy 
the counts began to assume occasionally the style of duke or mar- 
grave of Tuscany. The 10th century, however, saw the rise of the 
house of the Attoni of Canossa (g.v.), and a member of this house, 
Boniface, c. 1027 was invested with the margraviate of Tuscany 
by the emperor Conrad II. On the assassination of Boniface 
(1052), his widow Beatrice governed till 1076, when her daughter, 
the great Matilda (q.v.) of Tuscany, took her place. 

The quarrel about investiture between the empire and the papacy 
coincided with the rise of the communes in northern Italy (see 
IraLy: History), whereby a number of the more prosperous towns 
asserted their independence of their overlords. In Tuscany the 
first communes to emerge were Pisa, Lucca and Pistoia, which, 
having obtained concessions from the emperor Henry IV, joined 
the Ghibelline faction. Subsequently Siena, Florence and Arezzo 
also established communes. Florence, influenced to some extent 
by Matilda’s benevolent attitude toward its commune, inclined, 
as she did, to the Guelph or papal side. As Matilda bequeathed 
all her extensive possessions to the church, her death (1115) was 
followed by a struggle over her inheritance between the popes and 
the emperors. This enabled the Tuscan cities gradually to con- 
firm their independence till the old unity of the march was lost 
altogether. Widespread inundations in the Arno valley and in the 
Lucca area led to destitution which helped to bring about the 
politico-economic upheaval. 

Pisan supremacy in the 12th and 13th centuries was contested 
by Florence and by Lucca (which eventually left the Ghibelline 
camp), and Pisa, though supported by Siena and Pistoia, had also 
Genoa for an enemy. After the defeat of the Pisan navy by the 
Genoese in the battle of Meloria (1284), Florence grew to be the 
leading city of Tuscany. The Tuscan dialect as spoken in Florence 
and written by Dante (g.v.) came to be a standard form for Italian. 

The Medici Grand Duchy.—The later medieval history of 
Tuscany is chiefly that of the consolidation of Florentine suprem- 
acy (see FLoRENCE) and of the establishment in Florence of the 
dynasty of the Medici (g.v.). Twice (1495-1512 and 1527-1530) 
the Medici were expelled, but after the surrender of Florence to 
the emperor Charles V’s forces in Aug. 1530 they were restored, 
and Alessandro de’ Medici became gonfaloniere for life, a dignity 
that was made hereditary in the family. As he held the title of 
duke of Citta di Penna, he is generally called duke of Florence, 
Under his successor Cosimo de’ Medici, Siena, the one remaining 
outpost of republicanism in Tuscany, was annexed (1559), and 
Cosimo was created grand duke of Tuscany (Cosimo I) by Pope 
Pius V in 1569. His son Francesco I was recognized as grand duke 
by the emperor Maximilian II in 1576, Under his descendants, 
Ferdinand I, Cosimo II, Ferdinand IJ, Cosimo III and Gian 
(Giovanni) Gastone, Tuscany played but a small part in European 
history. 

The House of Habsburg-Lorraine—Gian Gastone being 
childless, it was agreed in the preliminaries (1735) of the treaty of 
Vienna during the War of the Polish Succession that Francis of 
Lorraine, future husband of the Austrian archduchess Maria 
Theresa of Habsburg, should succeed eventually to Tuscany in 
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compensation for Lorraine, of which he was dispossessed. In 
1737 Gian Gastone died, and Tuscany was governed for Francis, 
who resided in Austria, by a series of foreign regents. 

Francis, who had been elected emperor in 1745, died in 1765 and 
was succeeded on the throne of the grand duchy by his younger 
son, Leopold I (see Leorotp II, Holy Roman emperor). Leopold 
resided in Tuscany and proved one of the most capable and remark- 
able of the reforming princes of the 18th century. He substituted 
Tuscans for foreigners in government offices, introduced a system 
of free trade in foodstuffs (at the suggestion of the Sienese Sal- 
lustio Bandini) and promoted agriculture. He reorganized taxation 
on a basis of equality for all citizens, reformed the administration 
of justice and local government and suppressed torture and capital 
punishment. He also curbed the power of the clergy, suppressed 
some religious houses, reduced the mortmain and rejected papal 
interference. With the aid of Scipione de’ Ricci, bishop of Pistoia, 
he even attempted to reform church discipline, but Ricci’s action 
was condemned by Rome and he was forced to resign. At the death 
of his brother Joseph II in 1790, Leopold became emperor and 
moved to Vienna. After a brief regency he appointed his second 
son, Ferdinand III (g.v.), grand duke. 

The French Occupation.—During the French Revolutionary 
Wars a French force entered Florence in 1799 and was welcomed 
by a small number of republicans. The grand duke was forced to 
flee, and a provisional government on French lines was established. 
But the mass of the people were horrified at the irreligious char- 
acter of the new regime, and a counterrevolution broke out at 
‘Arezzo. Bands of armed peasants expelled the French from the 
countryside, with many atrocities. With Austrian help Florence 
was occupied and a government established in Ferdinand’s name, 
but atter Bonaparte’s victory at Marengo the French returned in 
force, dispersed the bands and re-entered Florence (Oct. 1800). 
They too committed atrocities, but they were more warmly wel- 
comed than before by the people, after the experience of Austro- 
Aretine rule. Joachim Murat set up a provisional government. 

By the treaty of Lunéville (1801), Tuscany was renounced by 
the Austrians. It was then erected into the kingdom of Etruria 
for the Bourbon prince Louis, son of Ferdinand, duke of Parma. 
When Louis died (1803), his widow, the Spanish infanta Maria 
Luisa, ruled as regent for her son Charles Louis until 1807. Then 
the emperor Napoleon obliged her father, Charles IV of Spain, to 
agree to the cession of Tuscany-Etruria to France, compensating 
Charles Louis with a Portuguese principality. 

‘Annexed to the French Empire in 1808, Tuscany was divided 
into three départements, to be governed from 1809 by Napoleon's 
sister Elisa as titular grand duchess. French progressive ideas 
gained some adherents, but to most Tuscans the new institutions 
were distasteful as subversive of cherished traditions. The heavy 
taxes and conscription were especially resented. 

The Habsburg Restoration.—After Napoleon’s defeats in 
1814, Ferdinand III returned to Tuscany, where he was received 
with some enthusiasm, The congress of Vienna added some fur- 
ther territory to the grand duchy and guaranteed, moreover, that 
Lucca should in due course revert to it (as it did in 1847). The 
restoration in Tuscany was unaccompanied by the excesses which 
characterized it elsewhere, and much of the French legislation was 
retained. Ferdinand was succeeded in 1824 by his son Leopold II 
(q.v.), who continued his father’s policy of benevolent but ener- 
vating despotism. When the political excitement consequent on 
the election of Pius IX spread to Tuscany, Leopold, in Feb. 1848, 
granted a constitution. For some months Gino Capponi (g.v.) was 
prime minister. A Tuscan contingent took part in the Sardinian 
(Piedmontese) campaign against Austria, but the increase of revo- 
lutionary agitation in Tuscany, culminating in the proclamation of 
the republic (Feb. 8, 1849), led to Leopold’s departure for Gaeta. 
Under the republican triumvirate of F. D. Guerrazzi, Giuseppe 
Mazzini and G. Montanelli disorders continued, and Leopold was 
invited to return and did so, but forfeited his popularity by ac- 
cording the protection of an Austrian army (July 1849). In 1852 
he formally abrogated the constitution, and three years later the 
Austrians departed. When in 1859 a second war between Sardinia 
and Austria became imminent, revolutionary agitation broke out 
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once more. There was a division of opinion between the mode 
ates, who favoured a constitutional Tuscany under Leopold ann 
of an Italian federation, and the popular party, led by Ferdinando 
Bartolommei, who aimed at the unity of Italy under Victor Em, 
manuel. At last a compromise was reached and the grand a. 
was requested to grant a constitution and to take part in the war 
against Austria. Leopold having rejected these demands, the 
Florentines rose and expelled him (April 27, 1859). j 
Union With the Italian Kingdom.—À provisional govem. 
ment, led by Ubaldino Peruzzi and afterward by Bettino Ricasoli 
was established. It declared war against Austria and then handed 
over its authority to a Sardinian royal commissioner (May 9) 
A few weeks later a French force under Prince Napoleon | 
(“Plon-Plon”; see BONAPARTE) landed in Tuscany to threaten Aus. 
tria’s flank, but meanwhile the emperor Napoleon IIT made peace 
with Austria and agreed to the restoration Leopold and other 
Italian princes. Victor Emmanuel was obliged to recall the royal 
commissioners, but together with Cavour he secretly encouraged 
the provisional governments, and the constituent assembly of Tus- 
cany voted for annexation to Sardinia. The king accepted the an- 
nexation (March 22, 1860). On Feb. 18, 1861, the kingdom of 
Italy, comprising Tuscany, was proclaimed. See ITALY: History, 
See also references under “Tuscany” in the Index. (L. V.;X) 
TUSCARORA, an American Indian tribe of Iroquoian linguis- 
tic stock, were first encountered by Europe in the 17th century 
living in what is now North Carolina, They are said to have taken 
their name from the Iroquoian term for a plant (Apocynum 
cannabinum) that they used medicinally and as a source of fibre 
(see INDIAN Hemp). Available evidence sates that they were 
organized in matrilineal, exogamous clans uncer female chiefs and 
elder women, The typical Tuscarora dwelling at the time of first 
European contact was a round lodge of poles overlaid with bark, 
Expert hunters, they also depended heavily on corn for their food 
supply. Later they extended their economy by trading rum to 
neighbouring Indian groups (sometimes 1 uring it into con 
tainers by the mouthful). Depredations of Tuscarora women by 
colonists, who also kidnapped adults and children of the tribe as 
slaves and took tribal lands without payment, led to the outbreak 
of war in 1711. Over the following 90 years groups of Tuscarora 
fled or drifted northward, having been admitted into the League 
of the Iroquois as the sixth nation (see Iroovors). The highest 
estimate of Tuscarora population in the early 18th century was 
about 5,600, By the second half of the 20th century their num- 
bers had dwindled to the hundreds, living in New York State and 
adjacent parts of Canada; in the 1960s a total of 452 were Te 
ported from the Tuscarora Reservation near the Ontario border 
in New York. e 
Berrocraruy—F. W. Hodge (ed.), Handbook of American Indien 
North of Mexico (1959) ; R. C. Euler and H. F. Dobyns, “Ethnic Group 
Land Rights in the Modern State . . . ,” Human Organisation, Mere 
(1962); C. M. Johnston (ed.), The Valley of the Six Nations (19 


TUSCULUM, an ancient city of Latium, Italy, ina comm 


ing position on the northern edge of the outer crater ring a 
Alban volcano, 14 mi. (2.4 km.) NE of modern Frascati and 15™ 
(24 km.) SE of Rome. It has extensive views of the Cont 
its highest point being about 2,200 ft. (670 m.) above sea "i 
Rome was approached by the Via Latina in the valley to ae 
(a branch road linked it to Tusculum) or by the Via Tuscul! ae 
Traditional founders of the city include Telegonus, the: $0! tt 
Ulysses and Circe, and Latinus Silvius, king of Alba Le A 
was certainly a Latin settlement during the Early Iron Age ( ide 
of archaic burials were found in 1952), taking its ae, verti 


other such settlements in the Alban Hills. There 1s R 
archaeological evidence for any Etruscan occupation, ne i 
name suggests, but Tusculum was probably subject to 
influences if not to Etruscan rule. When Tarquinius ma 
was expelled from Rome, he received support from his mr n 
Octavius Mamilius of Tusculum, who took a leading P Mamiti i 
ganizing the league of 30 Latin cities against Rome. alus 
commanded the Latin army at the Battle of Lake Reg! ue 
ditionally 499 or 496 B.c.), but he was killed in the DS’ yy 
Rome’s effective predominance among the Latin cities Wè 


| 
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shed, Tusculum was particularly exposed to attack by the Aequi 
through the Algidus Gap, and it therefore helped Rome to resist 
the Aequi, Volsci, and Gauls. In 381 Tusculum received Roman 
citizenship, but some Tusculans joined in the Latin revolt against 
Rome in 340 B.C., although the city usually remained loyal to 
Rome, as in the Second Punic War. Several important Roman 
families came originally from Tusculum—e.g., the gentes Mamilia, 
Fulvia, Fonteia, Tuventia, and Porcia (to which the Catos be- 
longed). By the end of the republic, and even more during the 
empire, the territory of Tusculum was a favourite resort of wealthy 
Romans. Even in Cicero’s time 18 owners of villas there are 
known, Cicero’s own famous Tullianum, once owned by Q. Lu- 
tatius Catulus, was his favourite resort, and it was there that he 
composed his Tusculanae disputationes and other philosophical 
works, His villa was probably at or near Grottaferrata, and the 
remains of a villa at Poggio Tulliano a little to the east may well 
bethe site, Little is known of Tusculum’s later history. With the 
end of the western empire, it became an important stronghold, and 
in the 10th-12th centuries its counts occupied a leading position 
in Rome (see Rome: History). During the 12th century there 
were constant struggles with Rome, and in 1191 the Romans de- 
stroyed the city. 

On the hill of Tusculum are remains of the forum, a small the- 
atre (excavated in 1839), with a reservoir behind it, and an amphi- 
theatre of the 2nd century A.D. A complex of buildings farther 
west, known as the villa of Cicero or of Tiberius, may contain 
the substructures of a temple (perhaps of Jupiter). The citadel, 
an abrupt rock which stood at the highest point, was approached 
only on the side of the city. Here perhaps was the Temple of 
Castor and Pollux, whose cult was the most important in Tus- 
culum, and upon the citadel are the remains of a medieval castle; 
Which stood there until 1191. 

BuiocrapuHy.—T. Ashby, “Classical Topography of the Roman 
Campagna: III,” Papers of the British School at Rome, iv, pp. 125 ff. 
(1907), v, pp. 338 ff. (1910) ; G. McCracken, The Sources for the Study 
of Tusculum (1929), and in Pauly-Wissowa, Real-Encyclopédie der 
cies Altertumswissenschaft, 2nd series, vol. vii, 1463-91 (1948) ; 

. Borda, Tuscolo (1958; short guide with bibliography). 

(H. H. Sp.) 

_TUSI, NASIR AL-DIN (1201-1274), an outstanding Per- 
philosopher, scientist, and mathematician. Born at Tus, Feb. 
ae he became astrologer to the Isma‘ili governor Nasir 
4 a Abd al-Rahim. His attempts to join the caliph’s court at 
on ad led to his being detained in the fortress of Alamut, head- 
Reo the Isma‘ili terrorist sect, the Assassins. In 1256 he 
Bia, the defenses of the fortress to the invading Mongols 
tivise ae he joined; Hulagu Khan took him as a confidential 
iein en he attacked and destroyed Baghdad in 1258. Tusi 
fo build pahis office as head of the ministry of religious bequests 
iiie aa fine observatory at Maragha. A man of exceptionally 
improved ition, he wrote many books in Arabic and Persian. He 
Autolyey rn earlier Arabic _translations of Euclid, Ptolemy, 
elie heodosius, Apollonius, and others, and made original 
Ee to mathematics and astronomy; his Zij- Tikhani is 

aqa'id 'Y accurate table of planetary movements. His Tajrid 
Dhilosoph ae highly esteemed treatise on Shi'ite dogmatics; in 
Fakhr a e defended Avicenna (q.v.) against the attacks of 

haq- Rasi, His most famous and popular work is the 
Upon the iis treatise on ethics in the Greek tradition resting 
datted ae hib al-akhlag of Ibn Miskawayh (d. 1030), which he 
Mongol at a prisoner of the Assassins and later revised for sa 

mali Aah, „Tusi is credited with a number of distinctively 
Politis, he ttations, notably the Tasavuurat. A quisling y 

bmi i made important contributions to many branches 0: 

died at Baghaae ae ot an excellent philosophical prose. He 
, June 26, 1274. 

tranp SPRY — C, Brockelmann, Geschichte der arabischen Lit- 

Atberry, Tpl i (1937); W. Ivanow, Tasawwurat (1950); A. J. 

y ical Persian Literature, pp. 253-62 (1958). (A. J-Ax.) 

8 km.) EGEE, the seat of Macon County, Ala., U.S., 42 mi. 

Tuskegee Tay ` Montgomery. The city is best known as the site of 

school Meals incorporated as a state coeducational and nor- 

or Negroes on Feb. 10, 1881. Babker T. Washington 
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was principal of the school from its founding until his death in 
1915 i Tuskegee subsequently became an accredited, degree-grant- 
ing institute offering professional, technological, and teacher train- 
ing and graduate work in some areas. On the campus is the labora- 
tory used by George Washington Carver for his agricultural 
research. The library of the institute includes most of the known 
books relating to the southern Negro. 

The town of Tuskegee was founded in 1833; the name is a vari- 
ation of an Indian place name. Ft. Decatur, 8 mi. (13 km.) SW 
on the Tallapoosa River, founded as a military post in 1815, was 
the headquarters for John Sevier, the Indian boundary line com- 
missioner appointed under the Treaty of Fort Jackson. General 
Sevier died and was buried there but his remains were moved to 
Knoxville, Tenn., in 1888. 

Tuskegee has cottonseed oil, planing and gristmills and a ferti- 
lizer factory. There is also a large veterans hospital in the city. 
The population is about 2,000. 

In 1957 the state legislature authorized changes in the city’s 
boundaries so that almost all of its 400 Negro voters were excluded. 
The U.S. Supreme Court in 1960, in Gomillion v. Lightfoot, found 
that act to be unconstitutional. 

See Bernard Taper, Gomillion Versus Lightfoot (1962). (P.A. B.) 

TUSSAUD, MARIE (née Grosnorrz) (1761-1850), 
founder of Madame Tussaud’s exhibition of wax figures in London, 
was born in Strasbourg on Dec. 7, 1761. Her early life was spent 
first in Bern and then in Paris, where she learned the art of wax 
modeling from her uncle, Philippe Curtius. On his death in 1794 
she inherited his two wax museums. From 1780 until the out- 
break of the French Revolution she was art tutor at Versailles to 
Louis XVI's sister, Madame Elizabeth, and was later imprisoned 
as a royalist. During the reign of terror she had the gruesome 
duty of making death masks from heads—often those of her 
friends—freshly severed by the guillotine. 

Her marriage in 1795 to Francois Tussaud, an engineer from 
Macon, was not a success, and in 1802 she took her two sons and 
her collection of wax models to England. She toured the British 
Isles for 33 years before finally establishing a permanent home 
in Baker Street, London, where she worked until eight years be- 
fore her death on April 15, 1850. In 1884 Madame Tussaud’s 
moved to its present site in the Marylebone Road, London. 

The exhibition is topical as well as historical and includes both 
the famous and the infamous. Notorious characters and the relics 
of famous crimes are segregated in the “Chamber of Horrors,” a 
name coined jokingly by a contributor to Punch in 1845. Many 
of the original models made by Marie Tussaud of her great con- 
temporaries, such as Voltaire, Benjamin Franklin, Horatio Nelson, 
and Sir Walter Scott, are still preserved. 

See J. T. Tussaud, The Romance of Madame Tussaud’s (2nd ed. 
1921); L. Cottrell, Madame Tussaud (1951). (Ja. W. C.) 

TUTANKHAMEN (TUTANKHAMON, TUTANKHAMUN) (C. 
1371-c. 1352 B.c.), pharaoh of Egypt for nine years, from c. 1361 
to c. 1352 B.c., whose name has a place in history not because of 
his brief and ineffective rule as pharaoh but because of the splen- 
dour of his grave furnishings, which created a sensation when his 
unrifled tomb was discovered in 1922. His parentage is uncertain; 
some suppose him to have been the youngest son of Amenhotep 
III. His marriage to Ankhesenpaaton, the third daughter of 
Tkhnaton, must have taken place when they were both children. 
Jkhnaton had no son, and it is possible that Tutankhamen was 
designated his successor after the death of Smenkhkare, Ikhnaton’s 
senior son-in-law and co-regent. After his accession, the boy (he 
can have been no more than ten) remained at Ikhnaton’s capital, 
Akhetaton (Tell el Amarna), for a year or so, but then, under the 
influence or compulsion of the priesthood of Amon, he returned 
to Thebes, issued an edict proclaiming the restoration of the state 
cult, and changed his name from Tutankhaton to Tutankhamen. 
(For the unorthodox worship of the solar deity, Aton, instituted 
by Ikhnaton, see IxuNaton.) Five years later he died; his name, 
notwithstanding the orthodoxy of his last years, was expunged 

the canon of kings. s 
The fame of Tutankhamen rests on the discovery of his tomb 
containing the larger part of its magnificent equipment, in the 
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Valley of the Tombs of the Kings 
at Thebes. The survival of royal 
burial equipment is unique in 
Egypt, for the plundering of 
royal tombs began at a remote 
date. A pyramid is a gigantic 
husk of masonry to protect the 
body of the sovereign, but not a 
single pyramid escaped plunder- 
ing by the ancient tomb robbers. 
The Egyptian rulers, therefore, 
abandoned pyramid burial and 
excavated the kings’ tombs in the 
face of the Nile cliffs. After 
the fall of the empire about 1085 
B.C., however, not a single known 
royal tomb was left intact. 

The preservation of the burial 
of Tutankhamen was due to ac- 
cident, to its small size, and to 
the unimportance of its occupant. 
The demoralization of the gov- 
ernment at his death was such 
that the cemetery ghouls found no 
difficulty in robbing his cliff tomb. 
There is evidence, however, that 
they were caught in the act, and 
fortunately much of their plunder 
was returned, though the heavy 
golden vessels and much other 
magnificent work evidently pre- 
sented too great a temptation for 
the officials. The tomb was never 
molested again. Two hundred 
years later the architects of 
Ramses VI, excavating the tomb 
of this pharaoh just above that of 
Tutankhamen, ordered the work- 
men to throw their waste lime- 
stone chips down the slope, thus completely covering up the earlier 
pharaoh’s tomb. It remained covered for over 3,000 years. 

The expedition which discovered the tomb was maintained by 
Lord Carnarvon (q.v.), but the actual discovery was due to 
Howard Carter (q.v.), who on Nov. 4, 1922, uncovered the steps 
leading down to the entrance gallery. For eight seasons (October 
to April) following, Carter salvaged this magnificent treasure, 
nearly all of which was placed in the National Museum in Cairo. 
The body of the youthful pharaoh still lies in his beautiful stone 
sarcophagus in the burial chamber. The stone lid has not been 
replaced, and the gorgeous outer coffin, richly wrought in gold, 
is a unique and impressive sight. 

The “Tutankhamen relics” have given this sad little king a 
fame far greater than his political significance would have brought 
him. Some of the pieces are of great beauty, others of interest as 
specimens of craftsmanship, yet others for their religious import. 
As a whole, the value of the find for archaeology is incalculable. 

See also references under “Tutankhamen” in the Index. 

See Howard Carter and A. C. Mace, The Tomb of Tut-ankh-Amen, 
3 vol. (1923-33); P. Fox, Tutankhamun's Treasure (1951). 

(J. H. Br.; M. S. Dr.) 

TUTICORIN, a town and seaport of Tirunelveli district, 
Madras, India, lies on the Gulf of Mannar, about 75 mi. (120 km.) 
S of Madurai. Pop. (1961) 124,230. The town has two colleges 
with arts and science faculties and a teacher-training college; all 
are affiliated to Madras University. Tuticorin’s harbour, though 
sheltered, is very shallow and large vessels have to lie four miles 
out tosea. There is a regular steamer service to Colombo, Ceylon. 
Local industries include cotton ginning and spinning mills and salt 
pans which manufacture salt by evaporating sea water. Tuticorin 
was founded by the Portuguese about 1540. It was captured by 
the Dutch in 1658, by the British in 1782, regained by the Dutch 
in 1818, but returned to the British in 1825. It has a large Chris- 
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tian population; the majority of whom are paravans (fishermen h 
caste), whose ancestors were converted to Roman Catholicism ing 
body in the 16th century by St. Francis Xavier. (G. Kx.) 
TUVA AUTONOMOUS SOVIET SOCIALIST RẸ. 
PUBLIC of the U.S.S.R. occupies the basin of the upper Yenisey, 
along the border with the Mongolian People’s Republic, Are, 
65,830 sq.mi. (170,500 sq.km.); pop. (1959) 171,928; Its relief 
consists of two broad tectonic basins drained by the two main 
headstreams of the Yenisey, the Bol’shoy Yenisey (Biy-Khem) 
and the Malyy Yenisey (Ka-Khem). High mountain ranges tie 
close the basins—the Western Sayans to the northwest, the Bast. 
ern Sayans to the northeast, and a continuous series of ranges to 
the west, south, and southeast: the Shapshal’skiy, Tannu-Ola, and 
Sangilen ranges. The highest point is Munku-Khayrkhan-Uk 
Mountain (13,044 ft. [3,976 m.]) in the extreme southwest. The 
climate is generally of the dry continental type, and vegetation 
ranges from dry steppe in the basins, through dense coniferous 
forests, to alpine meadows and bare rock and snow. 
Tuva was part of the Chinese Empire until 1911, when tsarist 
Russia fomented a separatist movement and in 1914 took the 
country under its protection. In 1921 independence was claimed 
for the Tannu Tuva People’s Republic, but in 1944 it was an- 
nexed by the U.S.S.R. and made an autonomous oblast of the 
R.S.F.S.R. In October 1961 its status was raised to that of an 
AS.S.R. 
The population includes about 100,000 Tuvinians, a Turkic 
people whose major occupation is herding, mostly on a transhu 
mance basis, although the bulk of the formerly nomadic popula 
tion has settled in permanent villages. (See Tuvrn1an,) Sheep 
and goats make up four-fifths of the livestock, but cattle, horses, 
camels, yaks, and sarlyks (yak-cattle crosses) are also kept. In 
the basins some wheat, millet, and barley are grown on irrigated 
land. Though the republic is rich in mineral resources, especially 
gold, cobalt, asbestos, salts, and coal, their exploitation has beet 
small, mainly because of transportation difficulties. Less than 
57,000 people dwell in the six towns and urban districts, of which 
the largest is the capital, Kyzyl, which stands at the confluence of 
the Bol’shoy Yenisey and the Malyy Yenisey. The town's indus: 
tries include leatherworking, sawmilling, furniture manufacturing, 
and brewing. The only highway of the republic links Kyzyl to 

Minusinsk in the Krasnoyarskiy (Krasnoyarsk) Kray: 
(R. A.F) 


TUVINIAN (Tuva, Soyot, or URYANKHAI), a large ethnic 
group inhabiting the Tuva Autonomous Soviet Socialist Republic 
(q.v.) of the U.S.S.R. They are a Turkic-speaking people (ste 
Turkic Lancuacgs), combining Mongol, Samoyedic, and Ketti- 
speaking elements. Their habitat among the headwaters of the 
Yenisey, set among the Sayan and Tannu-Ola mountain ranges, 
transitional between Siberian taiga and Central Asian steppe 
southern parts of the region are a northern extension of the Mon- 
gol steppe and are an ancient locus of pastoralism, which, a | 
with hunting, is a traditional occupation of the Tuvinians. Ther 
pastoralism is a transitional form between Siberian reindeer bre 
ing and steppe pastoralism and combines reindeer, horse, cat 
and sheep breeding at a more primitive level than that ain 
steppe proper. Traditionally, agriculture (millet) is a subsi! i 
part of the economy, together with fishing. In addition tosi 
ing milk, reindeer are ridden, horseback fashion. Tuwina 
ditional dwellings include felt tents of the steppe and conica i 
tents of Siberia, but the people are being settled in wooden ho 
typical of Russian settlers in Siberia. 

Tuvinians have been in cultural contact and marg since 
tion with Chinese and Central Asian Turks and Mongols sur | 
ancient times. They have come under increasing Russian cu E 
influence since the 17th century. Their traditional social org 
zation is based on a system of patrilineal clans, i religion 
combine shamanism and features of Tibetan Buddhism: S; aa 
respects they are typical of the peoples of southern Sy ie 
the northern steppe. Tuvinians were collectivized eat 
Soviet period and numbered 100,145 according to the Sovi 
sus of 1959. 

See also TURKIC PEOPLES. 
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pruiocraPay.—G. Grumm-Grshimailo, Western Mongolia and the 
iankhai Country, vol. ii (in Russian; 1926); D. Carruthers, Un- 
known Mongolia, vol. i (1913) ; V. I. Dulov, Sotsial’no-ekonomicheskiy 

siroy Tuvy (1956). (L. K.) 


TUZLA, a town of Yugoslavia, in the Socialist Republic of 
Bosnia-Hercegovina, 55 mi. (89 km.) N of Sarajevo. Pop. (1961) 
53,008. Tuzla has a university (mining faculty) and is the seat 
of a Serbian Orthodox bishop and of a Muslim mufti. It is con- 
nected with both the Belgrade—Zagreb and the Belgrade—Sarajevo 
railway lines. The area has salt and lignite mines, and plums are 
an important agricultural product. Tuzla was known in the 10th 
century under the name of Soli. From 1463 it was under the 
Turks, being incorporated in Yugoslavia in 1918. (V. De.) 

TVA, the abbreviation for Tennessee Valley Authority. See 
TENNESSEE VALLEY AUTHORITY. 

TVER, PRINCES OF. Tver became a principality under 
Prince Yaroslav Yaroslavich, fifth son of Grand Prince Yaroslav 
Ysevolodovich, in 1246. Under his son Mikhail I Tver became 
suficiently powerful to compete with Moscow for leadership in 
northeast Russia, and indeed in 1305 Mikhail obtained, from the 
Tatar khan of the Golden Horde, the patent for the grand princely 
throne of Vladimir. Until 1318 Mikhail struggled for power with 
Yuri III Danilovich of Moscow. The quarrel was finally settled 
at the Horde when Khan Uzbek, at the instigation of Yuri, killed 
Mikhail (1318). In 1322 his son Dimitri managed to get the 
patent, but was executed by Uzbek (1326) for killing Yuri. The 
patent then passed, not to Iyan I Kalita of Moscow, but to 
Dimitri’s brother, Aleksandr I, who, however, was forced to flee 
toPskov after the Mongol massacre in Tver of 1327. Excommuni- 
cated, he lived in exile in Lithuania, His brothers Konstantin 
and Vasili attempted to restore Tver’s shattered strength, but dur- 
ing the latter’s reign (1346-67) the principality was racked by 
civil war, Aleksandr’s son, Mikhail II, was strong enough to chal- 
lenge Moscow’s supremacy once again, only to be crushed by 
Bal (q.v.) Donskoi in 1375 and be reduced to a state of vas- 
saldom, 

Yet Tver retained its independence for over a century. Thanks 
to the unifying policy of Mikhail II and his son Ivan (1399-1425), 
Ter became compact and united. Under the greatest of all its 
Princes, Boris Aleksandrovich (1425-61), Tver thrived culturally 
ad economically. By carefully tacking between Poland—Lithu- 
ania and Muscovy, Boris managed to avoid embroilment in the 
conflicts of his neighbours and to conclude a treaty of friendship 
with Moscow (c. 1456). The friendly ties with Moscow, however, 
were broken by Tver’s last prince, Mikhail III (1461-85), who, 
after allying himself to King Casimir IV of Poland, was forced 
to fee (1485) when his principality was annexed oY sea iiy 
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making and failed there as he had elsewhere, The Clemenses 
therefore moved in the fall of 1839 to Hannibal, Mo. 

Hannibal was the town of Sam Clemens’ boyhood, destined to 
figure importantly in several of his finest books. Almost in the 
geographical centre of the United States, it had the wide Missis- 
sippi river rolling past it on the east, and on the other sides were 
forests, farm lands and prairie. The river was the route from 
and to the rest of the nation, bringing as it did all sorts of exciting 
visitors—river men, revivalists, circus troupes, minstrel show com- 
panies, migrants to points as far westward as California. The 
steamboats which Sam and his gang of boyhood friends watched 
wheeling past or docking at the wharf were endlessly fascinating. 
So, too, were the steamboat men and the townspeople, many of 
whom were prototypes of characters in Twain's books. The river, 
an island nearby and the woods around the town were wonderful 
places for boys to play. In the summer Sam ordinarily paid a 
vacation visit to the farm of his uncle John Quarles, near Florida. 
Some of his happiest and most vivid memories were to be of his 
play around Hannibal and of his visits to the farm. 

Clemens had relatively little schooling. He attended for a time 
“a dame school,” then two “common schools” operated by school- 
masters. His father’s death in 1847 having left the family in 
straitened circumstances, he was apprenticed to a printer, and 
he probably ended his schooling about 1848. In 1851 when his 
elder brother, Orion, became a newspaper publisher in Hannibal, 
he worked for him. At his printer’s case, Sam set up not only 
news stories but also some of the literary and humorous selections 
culled from other newspapers in various parts of the country for 
reprinting. The late 1840s and the 1850s were periods during 
which localized humour of a superior sort flourished in both New 
England and what then was the southwest, and the humorous 
writings introduced him to techniques which were to figure prom- 
inently in some of Twain’s best writings. He contributed some 
amateurish bits of humour to Orion’s Journal and quite possibly 
was the “S.L.C.” of Hannibal whose sketch, “The Dandy Fright- 
ening the Squatter,” was printed in a Boston humorous paper, 
The Carpet-Bag, May 1, 1852. This was an anecdote similar to a 
number then going the rounds, contrasting the strength and forth- 
rightness of a frontiersman with the weakness and foolishness of 
an eastern dandy. 

Since Orion was as poor a businessman as his father had been, 
the Journal did not do well, and young Clemens became restless, 
In 1353 he set out as an itinerant printer and worked his way 
eastward on newspapers in St. Louis, New York city and Phila- 
delphia. In the summer of 1854 he rejoined Orion, who had now 
moved to Iowa. Except for a brief period asa printer in St. Louis, 
he worked at his trade for Orion in Keokuk, Ia., until the fall of 
1856. One letter which he wrote at the time to a girl friend, Annie 
Taylor, stands out among his apprentice writings as the best and 
is closest in form and quality to his later work, When in 1856 
he began another period of wandering, he had a commission to 
write some comic travel letters for the Keokuk Saturday Post. 
These, signed with the pseudonym Thomas Jefferson Snodgrass, 
were characterized by the misspelling, the atrocious grammar and 
the weirdly constructed sentences then becoming fashionable 
among rising humorists. 

In 1856 Clemens started down the Mississippi on a trip which 
he planned to South America; but a boyhood ambition revived, and 
he arranged to become an apprentice to Horace Bixby, the pilot 
of the boat, Having learned the mysteries of navigating up and 
down the tortuous river channels, he was licensed as a pilot after 
about 18 months of training. He plied his trade until the spring 
of 1861, when the Civil War disrupted river traffic. Clemens 
found his life during this boom period of the steamboat age both 
instructive and exciting. Later he was to say, “In that brief, sharp 
schooling, I got personally and familiarly acquainted with about 
all the different types of human nature. .. . When I find a well- 
drawn character in fiction or biography I generally take a warm 
personal interest in him, for the reason that I have known him 
before—met him on the river.” 

After an inglorious few weeks during the spring of 1861 in the 
militia on the Confederate side, Clemens joined his brother in 
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a trip to Nevada territory. Orion had been appointed territorial 
secretary. The west was still an exciting new frontier and 
there were rumours abroad about fortunes to be made in the 
mining districts of Nevada and California. The two reached 
Carson City, Nev., Aug. 14, 1861. Clemens at first tried his luck 
with a timber claim, then with mining speculations: he was un- 
successful with both. Confined in his cabin during a spell of bad 
weather in the spring of 1862, he wrote and sent off some humorous 
contributions, signed “Josh,” to the Virginia City (Nev.) Ter- 
ritorial Enterprise. When, at a particularly unprosperous moment, 
he was offered a post as a feature writer on the Enterprise, he ac- 
cepted. Clemens’ travels about the territory and his work in a 
picturesque and rugged mining town gave him a fund of experi- 
ences. Day-to-day assignments developed his abilities as a writer; 
he became well known in the west; and he had a few sketches 
published in the east. Assigned to report the Nevada constitutional 
convention, he began to sign his stories with the nom de plume, 
Mark Twain, which he used thereafter. (It was derived from a 
phrase, meaning “two fathoms deep,” which had been used to 
report river soundings during his steamboat days.) 

From Virginia City, in the spring of 1864, he went to San 
Francisco. There he served as a local reporter for the Call and 
as a correspondent for the Enterprise, and wrote articles and 
sketches for two local periodicals, The Golden Era and The 
Californian. Bret Harte, on the verge of national fame, was a 
contributor to the former of these magazines and the editor of the 
latter. Though Twain and Harte later disagreed, at the time 
Harte’s tutelage was valuable. During a vacation spent with Jim 
Gillis, the brother of a friend, in Calaveras county, Calif., Clemens 
heard a number of fireside tales. One of these he adapted with 
great skill in “The Celebrated Jumping Frog of Calaveras County.” 
Published in a New York periodical, The Saturday Press, Nov. 18, 
1865, this was an immediate hit when it was reprinted in news- 
papers far and wide. Written much in the manner of the south- 
western humour of the period of Clemens’ youth, this fine tall tale 
not only gave him his first national fame, it also won for the first 
time approval of his work by several discerning critics. In 1866 
when he was sent to the Sandwich Islands by the Sacramento 
Union, he developed the art of writing travel reports which a few 
years later was to be utilized in his first sensationally successful 
book. And an article on a marine disaster, the survivors of which 
he interviewed in Honolulu, Hawaii, was published in Harper’s 
Magazine. Lectures about his travels delivered in the west proved 
successful and launched him on a remunerative career as a hu- 
morous lecturer which was to last until late in the century. 

Clemens left San Francisco Dec. 15, 1866, as a traveling cor- 
respondent of the San Francisco Alta California, “not stinted,” 
so the newspaper announced, “as to time, place, or direction— 
writing his weekly letters on such subjects and from such places 
as will best suit him.” He traveled by way of the isthmus to New 
York, sending back letters which recounted the journey. Later 
he contributed other letters about his exploration of New York 
city and about visits to St. Louis, Hannibal, Quincy, Ill., and 
Keokuk. He gave successful lectures in New York, Brooklyn and 
several midwestern cities. He found a publisher for his first book, 
a collection of sketches, The Celebrated Jumping Frog of Calaveras 
County, and Other Sketches, in 1867. Then, the same year, be- 
tween June 8 and Nov. 19, he took an excursion to France, Italy, 
Greece, Turkey and the Holy Land. 

Letters reporting this trip and his reactions along the way, 
most of them published in the Alta California, a few in the New 
York Tribune, were drawn upon for the substance of Innocents 
Abroad (1869). Despite high prices for the time—it sold for 
amounts ranging between $3.50 and $5—this book found 150,000 
purchasers by 1874 and continued to sell at a lively rate long after 
that date. There were several reasons for its wide appeal: The 
excursion which it told of had been much publicized. It was 
distributed—as most of Twain’s books were—by book agents, at 
the time more effective than bookstores in making sales. Before 
and after the book appeared, Twain plugged it widely in writings, 
interviews and lectures. As literature, it had appeals to readers of 
many sorts. Twain’s purpose, as he said in his preface, was “‘to 
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suggest to the reader how 4e would be likely to see Europe and the 
East if he looked at them with his own eyes instead of the eyes of 
those who traveled in those countries before him.” Contemptuoy, 
of tourists who learned what they should see and feel by carefull 
conning guidebooks, the author sharply satirized them, He a. 
sumed the role of a keen-eyed, shrewd westerner who was te. 
freshingly honest and vivid in describing foreign scenes and his 
reactions to them. It is probable that Americans liked the implica. 
tion that a common man could judge the old world as well as the 
next man. But the chief attraction of the book was its humour 
which readers of the time found delightful. 4 
Some of the shrewder reviewers noticed that the setting of the 
humour gave it much of its impact and made the long book hi 
readable. The book showed that Mark Twain had found a method 
of writing about travel which, though seemingly artless, artfully 
employed change of pace. Serious passages—history, statistics, 
description, explanation, argumentation—alternated with laughable 
ones. What is more, the humour itself was varied, sometimes being 
in the vein of the southwestern yarn spinners whom he had en. 
countered when a printer’s devil, sometimes in that of contem: 
poraneous “phunny phellows” such as Artemus Ward and Josh 
Billings, who chiefly used burlesque and parody, anticlimactic 
sentences, puns, malapropisms and other verbal devices to win 
laughter. Thereafter he was to use the formula successfully ina 
number of books combining factual materials with humour. 
During the trip Clemens had been shown a miniature painting 
of Olivia Langdon by her brother, a fellow passenger. In 1867 he 
met her and began to visit her at the Langdon home in Elmira, 
N.Y. Rough though his background had been, Clemens had a 
typically Victorian chivalrous attitude toward womanhood, “I 
wouldn’t have a girl that 7 was worthy of,” he wrote a friend, 
“She wouldn't do.” Olivia, a delicate semi-invalid and a cultured 
easterner, seemed to him to meet the test. His love letters wert 
as rhapsodic as almost any in literature, and he was all but over 
whelmed when she accepted him, when her well-to-do family gave | 
consent and when, in 1870, she married him. Though in later 
years he wrote patently jocose letters to intimate friends about het 
tyranny (which some solemn biographers have been humourless 
enough to take seriously), his life with her was evidently his ida 
of the perfect married state. William Dean Howells, Clemens 
most intimate friend, testified that Mrs. Clemens “was in 4 bith 
the loveliest person I have ever seen, the gentlest, the kindest 
and that “she merited all the worship he could give her, all 
devotion, all the implicit obedience, by her surpassing force am 
beauty of character.” X i 
Some students of Clemens have accused his wife of having 
cramped his style by exercising too much censorship over wia 
wrote and printed, but there is a great deal of evidence agains 
their claims. Concerning religious matters (about which Tw 
was to write frequently) she and her family were extraordin 
liberal. Clemens himself tended to be as skittish about tret 
sex—in print—as some of the sternest Victorians, and in tl p 
he probably would have exercised censorship himself if Olivia 
not. Finally, it should be recalled that, subdued though he 
seem—as a rule—to moderns, Twain managed to shock er 
his contemporaries by his irreverence and by his unconven! 
attitudes concerning numerous cherished beliefs. Jo, NA 
After their marriage the Clemenses lived in Buffalo, $ 
where Twain had purchased a share of a newspaper pest 
ever, they moved to Hartford, Conn., where he was 4 fro at | 
writer during his most productive years. (The family le Cons 
ford in 1891 and thereafter lived in Europe, in Redding in 
and in New York.) This move marked a turning poy pis 
career. “Up to the time of his anchorage in Hartford,” 4 ainat | 
Wecter noticed, “the most important facts about Mark ta 
the things that happened to him, shaping his developmen te 
artist and filling the granaries of memory. After that ation” | 
chief milestones are books he wrote out of that accum! i 
(Dixon Wecter, Literary History of the Ui nited States, tev: het 
2, p. 925, The Macmillan Company, New York, 1953- ping I 
were two outstanding works of reminiscence: Reece 
(1872) recounted his journey to the far west and his € 
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there, Since it caught the life of a picturesque section of the 
country at an exciting moment, the book had value not only as 

| literature but also as history. Old Times on the Mississippi,” 
written for the Atlantic Monthly and published serially in 1875, 
was the story of Clemens’ career as an apprentice and pilot on the 
fiver, These chapters, evocative as they are of a scene, a way of 
jifeand an atmosphere, stand high among the best autobiographical 
ssages he ever wrote. Journalistic travel books such as A Tramp 
Abroad (1880) and Following the Equator (1897)—accounts of 
specific journeys—though they follow the formula for books com- 
pounded of facts and humour which Twain had used in Znnocents, 
are now as wholes much less appealing. The same may be said of 
the chapters about a revisiting of the Mississippi which, added to 
“Qld Times,” eked out Life on the Mississippi to book size—and 

its final form—in 1883. All these journalistic writings, however, 
contain interludes of great merit. “Jim Baker’s Blue-Jay Yarn” 
inthe first of them, for instance, based upon a story heard in the 
Gillis cabin back in California, is, in its combination of comedy 
and underlying pathos, one of the best of Twain’s shorter efforts. 

Robust humour and pathos or sympathy here and elsewhere 
were expressions of two aspects of the author's personality. His 
frontier upbringing and his wandering career had acquainted Mark 
Twain with aspects of life which were not, to put it mildly, genteel. 
For a good many years his idea of a fine time was a stag party 
with plenty of drinks and outrageous pranks; he once was jailed 
overnight for drunkenness. He was a shaggy-headed masculine 

| person with ebullient spirits, a passion for the wildly incongruous 
and a tendency to speak his mind in the most uncompromising 
terms when the spirit moved him. Yet he was a man of great 
sensitivity, “Among the half-dozen, or half-hundred, personalities 
that each of us becomes,” wrote Howells, “I should say that 
Clemens’s central and final personality was something exquisite. 
His casual acquaintances might know him, perhaps, for his fierce 
intensity, his wild pleasure in shocking people with his ribaldries 

_ tnd profanities, or from the mere need of loosing his rebellious 
spirit in that way, as anything but exquisite, and yet that was what 

| in the last analysis he was. ... One could not know him well 
without realizing him the most serious, the most humane, the 

= Most conscientious of men.” (William Dean Howells, My Mark 

Twain [New York, 1910], p. 34. By permission of the heirs of 
William Dean Howells.) 

This latter aspect of Twain’s character showed itself in his 
tendencies toward romanticism, in surprisingly delicate expressions 
roel, in his deep compassion and understanding. Often in 
idan writings the two facets shone incongruously at the same 
‘a when he combined earthiness and soaring fancy in his best 
monas, Sometimes the two attitudes came together more har- 

i en as in his best fiction—a combination of the realistic and 

ny x 1873 Twain began to turn some of his memories into fictional 
l 4d in a novel written in collaboration with a Hartford neighbor, 
a Dudley Warner—The Gilded Age. This was made up, 
Yorn anes of a number of fairly complicated and rather shop- 
| Win s. But weak as it was as a whole, it foreshadowed what 
BD Sie Rein destined to do with backgrounds and characters. 
authenti y pictures of the midwest of his boyhood were vivid and 
Wo te ic, and in Colonel Sellers and Senator Dilworthy he created 
Bhs neile characters. The portions of the book representing 
specu POrary scene, moreover, offered telling satire against the 
dr t Be Spirit and the corruption of government in the 1870s. 
memories Scenes Set, in Washington, D.C., ‘Twain drew upon 
1868, ife in that city when he had lived there in 1867 and 

t 

a pa tentures of Tom Sawyer (1876) was one of Twain’s 
NaS St, Pet certainly his best for a juvenile audience. The setting 
Sage of time on which was Hannibal made idyllic by the pas- 

the town į the characters were the grownups and the children 
thetically, “py the 1830s, also for the most part viewed sympa- 
ut into pro wain once characterized the book as “simply a hymn, 
Was typical form to give it a worldly air.” The nostalgic attitude 

Writers gu ie the period when in every section of the country 
ch as Edward Eggleston, Harriet Beecher Stowe and 
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George Washington Cable were writing local colour stories wist- 
fully recreating pre-Civil War life. The happenings were shaped 
by American humour which for some time had been making fun of 
the Sunday-school story—its prematurely moral children who were 
rewarded and its prematurely immoral children who came to grief. 
Tom, says the first chapter, “was not the Model Boy of the village. 
He knew the model boy very well though—and hated him.”, Tom 
was by contrast “the normal boy,” the book implied, mischievous 
and irresponsible but goodhearted; and the subplots in which he 
figured showed him again and again winning triumphs. These 
happy endings endear the book to children; the lifelike picture of 
a boy and his friends is enjoyed by both young and old. 

Shortly after finishing Tom Sawyer, Clemens began to write his 
masterpiece, The Adventures of Huckleberry Finn. His work on 
this novel, however, was sporadically interrupted by work on other 
projects. One was the writing of The Prince and the Pauper 
(1880), a historical novel making use of the ancient device of 
transposed identities. Since the pauper replaced a prince, the 
book offered some telling arguments for democracy. Children 
have always found the book engrossing, and in 1880 it was much 
praised for proving that Twain was “more than a mere humorist,” 
but its reputation has faded. Another project was the return to 
the river to supply chapters for Life on the Mississippi. The trip 
reawakened Mark’s interest in Huck and suggested new possibili- 
ties for the continuation of the book about him. It was finished 
in a burst of activity and published in 1884. 

Huckleberry Finn, by general agreement, is Twain’s finest book 
and an outstanding American novel. Its narrator is Huck, a much 
better realized character than the one with the same name—or in- 
deed any other character—in Tom Sawyer. Modern critics and 
authors have enthusiastically praised his style, one which initially 
gives the impression of carelessly recorded vernacular speech, but 
which is admirably adapted to detailed and poetic descriptions of 
scenes, vivid representations of characters, renditions of actions or 
emotions and exploitations of comedy both broad and subtly ironic. 
The style gives the book a certain unity; so does the character 
whom it expresses. 

Huck, son of the village drunkard, is uneducated, superstitious, 
sometimes credulous; but his faults are outweighed by such virtues 
as a native shrewdness, a cheerfulness which is hard to put down, 
compassionate tolerance and an instinctive tendency to reach the 
right decisions about important matters. At the start, as Twain 
once put it, “He has run away from his persecuting father and 
from a persecuting good widow who wants to make a nice, truth- 
telling, respectable boy of him.” His companion is a runaway 
slave, Jim, and the story is of their movement, interrupted by 
frequent stops, far down the Mississippi on a raft. 

During the journey Huck meets and comes to know members of 
greatly varied groups, so that the book memorably portrays almost 
every class living on or along the river. Jim, whom in time, de- 
spite initial prejudices, Huck learns to respect and love, offers a fine 
full-length picture of a slave. A pair of rapscallions who join the 
two for a while stand for the riffraff preying on folk along the shore. 
Pappy, Boggs and the “river rats” encountered in a sleepy little 
town are the poor whites; the Wilkses are a middle-class family; 
the Grangerfords are what Huck calls “the quality.” The pages 
are dotted with idyllic descriptions of the great river and the sur- 
rounding forests, and Huck’s exuberance and unconscious humour 
permeate the whole. But a thread which runs through adventure 
after adventure is the theme of man’s inhumanity to man—of 
human cruelty. Children miss this theme, but adults who read 
with the care this classic deserves cannot fail to be impressed by 
an attitude which was to become a reiterated preachment of the 

ing his later years 
eae next kotore fiction, A Connecticut Yankee 
in King Arthur’s Court (1889) employed the fantasy character- 
istic of the tall tale in a book-length narrative. It transplants a 
common-sensible Hartford Yankee to Camelot and through his 
comments—for he is the narrator—satirizes both past and con- 
temporaneous follies. In this novel as in its predecessor there are 
bitter passages about what Twain more and more came to think of 
as “the damned human race.” The writer returned to the Amer- 


426 


ican scene in Pudd’nhead Wilson (1894), interesting for its regional 
portraiture and also for its study of miscegenation. It has not 
rated as one of his best efforts, but its stock tended to rise among 
some critics 50 or 60 years later. 

About the time Pudd’nhead Wilson went to press, Clemens’ fi- 
nancial affairs became desperate. This was the result in part of the 
disastrous panic of 1893 and in part of the writer’s mistakes as a 
businessman. Some years before he had become a publisher, and 
although some books his firm published (including his own) sold 
well, he backed others which failed. For another thing, this son 
of the venturesome frontier was almost incapable of resisting any 
temptation to gamble on a wild enterprise. At this unpropitious 
moment a typesetting machine into which he had sunk hundreds of 
thousands of dollars proved to be worthless. Clemens had to go 
into bankruptcy. 

He turned over management of his affairs to a friend, Henry H. 
Rogers of the Standard Oil company, and set out to earn enough 
to pay off his indebtedness at 100 cents on the dollar. The returns 
from a historical novel, Personal Recollections of Joan of Arc 
(1896), a lecture tour around the world and Following the Equa- 
tor (1897), which told of it, did the trick, though neither of the 
books was up to his best standard. 

Both books had gloomy touches, the former in its stern depic- 
tion of Joan’s enemies, the latter in a number of pessimistic apho- 
risms used as chapter epigraphs and in passages about the 
mistreatments and miseries of mankind, Personal misfortunes 
coming in this period doubtless added to Clemens’ unhappiness. 
In England during the lecture tour, Clemens received news of a 
daughter’s death in Hartford. Within the next few years, Orion 
and a sister, Pamela, died; his daughter Jean and Mrs. Clemens 
became hopeless invalids; and Mrs. Clemens died. But these 
misfortunes did no more than accelerate a trend in Clemens’ think- 
ing which had started long before. He completed a book, What is 
Man? which he had begun in the 1880s: it emphasizes the idea of 
determinism and argues that selfishness motivates all human 
actions, “The Man That Corrupted Hadleyburg” (1899), one 
of his best-wrought short stories, indicates that Hadleyburg—or 
any town—is corruptible because of the greed of its citizenry. 
The Mysterious Stranger, a novelette published posthumously in 
1916, poetic though it is in style, underlines the grimmer aspects 
of life and offers as its only solace the possibility that life “is all a 
dream—a grotesque and foolish dream.” There are similarly dark 
passages in the Autobiography, which he worked at fitfully begin- 
ning in 1877, but which became a major enterprise after 1906; but 
there are also happier passages which hark back to the days about 
which he always did his best writing—the days of his boyhood in 
Missouri, his youth on the Mississippi and his young manhood 
in the far west. The rambling, uneven account was uncompleted 
when he died April 21, r910. 

Twain’s writings vary in excellence largely because he was a 
self-trained artist who at both his worst and his best worked 
intuitively. Too often his journalistic tendencies or his habit of 
improvising misled him. But he was a man of great charm and 
remarkable sensibility, and frequently even his inferior writings 
delight readers by affording intimate glimpses of his fascinating 
personality. Furthermore, he looked back over a significant span 
of American history in which he had intimately participated. 
When his genius as a writer enabled him to make the best of his 
incomparable materials, he wrote greatly enough to win a high 
place among American authors. 

See also references under “Twain, Mark” in the Index. 

BretrocrapHy.—Dixon Wecter, Sam Clemens of Hannibal (1952); 
Albert Bigelow Paine, Mark Twain: a Biography, 3 vol. (1912); 
Bernard De Voto, Mark Twain’s America (1932) ; DeLancey Ferguson, 
Mark Twain: Man and Legend (1943); Kenneth R. Andrews, Nook 
Farm: Mark Twain’s Hartford Circle (1950) ; William Dean Howells, 
My Mark Twain (1910); Gladys Carmen Bellamy, Mark Twain as a 
Literary Artist (1950). (W. Bu.) 

TWEED, WILLIAM MARCY (1823-1878), U.S. poli- 
tician and boss of the “Tweed Ring,” was born in New York City, 
April 3, 1823. Working as a bookkeeper and volunteer fireman, he 
acquired political influence in his ward and was elected an alder- 
man in 1851. He served for one term in the U.S. House of Rep- 
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resentatives (1853-55), 
power in municipal politics began 
J in 1856 when he was elected to 
the newly created Board of 
Supervisors. He held succes 
sively the offices of school com. 
missioner, deputy street commis- 
sioner, and deputy commissioner 
of public works. As chairman of 
the Tammany General Commit. 
tee and grand sachem of Tam. 
many Hall (q.v.), Tweed gained 
absolute power in the New York 
City Democratic organization, 
controlling both nominations and 
patronage. While serving as a 
state senator he extended hisin: 
fluence to state politics and in 
1870 forced a new city charter 
through the legislature. The new 
charter created a board of audit 
by means of which Tweed and his associates seized control of the 
city treasury. By such devices as faked leases, padded bills, false 
vouchers, and unnecessary repairs, the “Tweed ring” systematically 
plundered the city of sums estimated at from $30,000,000 to $200; 
000,000, As a result of an exposé by the New York Times, the 
cartoons of Thomas Nast in Harper’s Weekly, and the efforts of 
the noted lawyer and reformer Samuel J, Tilden, Tweed was 
tried on charges of forgery and larceny; he was convicted and sen- 
tenced to prison in 1873. Released in 1875 he was rearrested ona 
civil charge, convicted, and imprisoned again. He escaped from 
the Ludlow Street Jail, fled to Cuba, and then to Spain, where he 
was arrested, extradited to the U.S., and once more confined in the 
Ludlow Street Jail, where he died April 12, 1878. 

See D. T. Lynch, “Boss” Tweed (1927). , (Ru W. ©) 

TWEED, an east-flowing river, 97 mi. (156 km.) long, within 
southern Scotland except where it forms the boundary wi 
Northumberland, Eng., for about 17 mi. (27 km.) and in its Jast 
2 mi. (3 km.) (to its mouth at Berwick-upon-Tweed) which are 
wholly in England. Its catchment area is about 1,870 sq.m. 
(4,840 sq.km.). The river rises in Tweed’s Well, Peebles, at 1,500 
ft. (460 m.) above mean sea level, on the western foot of Harl 
Fell (2,652 ft. [808 m.]) and within a few miles of the sources of 
the northwest-flowing Clyde and south-flowing Annan. As far a 
the town of Peebles the Tweed flows northeast as a shallow m 
pling stream in a flat-floored valley between bluffs within a broa i 
dale amid grassy hills reaching 1,800-2,700 ft. (550-820 m): 
Among its southern tributaries are the Talla Water, now dana 
to form Edinburgh’s chief source of water supply, and on the p, 
bank the Lyne. As a substantial river the Tweed then fl 
generally easterly course to Melrose, mostly through a ee 
valley among the green rounded Southern Uplands, e Wie 
ground in arable farms, woodland, and parkland, including 
Walter Scott’s Abbotsford, From the left it receives the i 
at Innerleithen and the Gala near Galashiels, while from the ng 
the main affluent is the important Ettrick-Yarrow system oi vA 
near Selkirk. (See Errricx.) From Melrose the Twee k: 
north of the striking Eildon Hills, receives the Leader f 
left bank, then flows into the wide lower basin called ee sadli 
at first easterly and in a steep gorge near Newton St. Bo 
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then meandering between bluffs in a floodplain cut ee 
hedged arable fields. At Kelso the Teviot (9.v.) ya sorts 


right-bank tributary and the course becomes mor stri 
erly in similar country. Roughly 3 mi. (5 km.) dovun 
from Coldstream the Tweed receives the Till from the m 
berland side, and in its last mile or so the Whiteadder {00 ig 
mermuir. The small tidal estuary is cut through a vided se 
Berwick and Tweedmouth stand. The towns along the gevetl 
pleasant, small textile, market, and administrative one 
with abbeys ruined in the Border Wars. (A. 3 
TWEED, a general term for dress cloths of medium, art! 
not very smooth in surface texture, and produced in 4 os 
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of colour and weave effects largely determined by the place of 
manufacture. For example, the descriptions “Scottish,” “Welsh,” 
“Cheviot,” “Saxony,” “Harris,” “Yorkshire,” “Donegal” and 
“West of England” cover an extremely wide range of woolen and 
mixture cloths. Most tweeds are made entirely of wool, but an 
increasing number consist of blends of wool and cotton, wool and 
rayon, OF wool and man-made fibres, each of which imparts a spe- 
dal property. 5 

The word “tweed” was not derived from the River Tweed, al- 
though the cloth was manufactured in the Tweed valley. Tweed 
is basically a twill weave wool cloth, and the old Scottish name 
for “twill” was “tweel,” The name “tweed” is attributed to a 
mistake in 1826 on the part of a London clerk who, when drafting 
an order or invoice for “tweels,” accidentally wrote “tweeds,” 
aname that quickly established itself. 

Tweed is manufactured in a wide range of modified twill weave 
structures, including herringbones, diamonds, chevrons, basket 
weaves, cross-twills and checks, and an even more extensive vari- 
ety of stripe, marl, fleck, and mingled heather effects in many 
tones and hues. The counts of the yarns and the twist and colours 
employed vary greatly according to design and purpose, as do the 
ends and picks in warp and weft. Most tweeds are colour woven 
from dyed yarns, but a fair proportion are piece dyed and this 
technique can give some beautiful effects when different fibres 
are used, Novelty yarns of different types are sometimes drawn 
in with the warp in predetermined order to appear as bright or 
colourful spots, A small amount of tweed cloth is still woven on 
hand looms but the rest is produced on power looms. Considera- 
ble technical advances in dyeing raw stock, yarns, and fabrics, to- 
gether with new techniques in finishing, have resulted in a wide 
variety of stable and hard-wearing apparel cloths. (A. Dr.) 

TWEEDDALE, JOHN HAY, 1st Marquess or (1625- 
1697), Scottish statesman, lord high chancellor of Scotland from 
1692 to 1696, was born at Yester (Bothans), East Lothian, c. Aug. 
13, 1625, the eldest son of John (1596-1653), 8th Lord Hay of 
Yester, who was created earl of Tweeddale in 1646. During the 
English Civil War he at first fought for Charles I, but soon gave 
his support to the Covenanters and was in the Scottish ranks 
against the king at Marston Moor (July 1644). He fought with 
the royalist section of the Covenanters at Preston (August 1648), 
og a member of the Commonwealth parliaments of 1656 and 

Appointed a member of the privy council for Scotland soon 
after the restoration of Charles II, he acted as its president from 
time to time. Between 1667 and 1674, when a policy of leniency 
Apes, pursued toward the Covenanters, Tweeddale played a 
ae part in Scottish affairs, but when the official attitude 
ranged he was dismissed in 1674. On the fall of the duke of 

uderdale in 1680, he regained an official position at the Treasury 
an held it during the reign of James VII (James II of England). 

Supporter of William III, he became lord high chancellor of 
ee in 1692 and was created marquess of Tweeddale on Dec. 

Hee In 1695, as lord high commissioner for Scotland during 
Ishin x absence abroad, he formally assented to the act estab- 
re i Y e Darién Company (see Scortanp: History). For this 
Enel was dismissed from office when William returned to 

sland in 1696. Tweeddale died at Edinburgh on Aug. 11, 1697. 

(Gn. D.) 

ini EEDSMURR, JOHN BUCHAN, 1st Baron (1875- 
ion f Scottish author and statesman, outstanding in his genera- 
Pit r achieving an equal reputation both as creative artist and 
Din aes affairs. He was born in Perth, Aug. 26, 1875, brought 
fy ie the Scottish Borders, and Glasgow, educated at eae 
is versity and Oxford, where he began to publish fiction an 
Y, and was called to the bar in 1901. After working on 
tor of “il staff in South Africa (1901-03), he became a direc- 
evens elsons, the publishers, for whom he wrote the best of iis 

broph onian adventure stories, Prester John (1910), a vivi 
« Phetic account of an African rising inspired by a pseudo reli- 
1917 pouting World War I he held a staff appointment and in 
Ki came director of information. His patriotism also found 
Slon in The Thirty-Nine Steps (1915), the first of a success- 
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ful series of secret-service thrillers. After the war he became 
assistant director of the British news agency Reuters, and was 
member of Parliament for the Scottish universities, 1927-35. His 
biographies, Montrose (1928) and Sir Walter Scott (1932), are 
illuminated by compassionate understanding of the tangled web 
of Scottish history and literature. In 1935 he was raised to the 
peerage and appointed governor-general of Canada, His love of 
Canadian people and places and his foreknowledge of approaching 
death combined to produce the pity and terror of his fine novel, 
Sick Heart River (1941; U.S. title, Mountain Meadow). He died 
at Montreal, Feb. 11, 1940. 

His autobiography, Memory Hold-the-Door, was published in 
1940. (A. M. S.) 

TWELVE PATRIARCHS, TESTAMENTS OF THE, 
purport to be the last words of the 12 sons of Jacob mentioned 
in the Old Testament (see TWELVE TRIBES or IsRAEL). Each 
patriarch warns his children and grandchildren against the influ- 
ence of evil spirits that dominated his own life or mentions his 
own virtues as examples to be followed. Joseph is exalted as a 
conspicuously wise and virtuous person. Some characteristic epi- 
sodes of each patriarch’s life are recorded, many of them men- 
tioning details not found in the Old Testament. In most of the 
Testaments there is at least one apocalyptic passage dealing with 
the future of Israel and of the world. A short account of the 
patriarch’s death and burial concludes each Testament. 

The Testaments have survived in Greek; in addition, there is 
an important Armenian and a less important Slavonic version, 
Some fragments of a Testament of Levi in Aramaic show points of 
agreement with the Greek text but differ from it in many respects. 
Some of these fragments came to light in the Cairo Geniza; others 
were discovered among the Dead Sea Scrolls (q.v.) of Qumran, 
There are also parallels between a medieval Hebrew Testament of 
Naphtali and the corresponding Greek Testament. Hebrew frag- 
ments of a Testament of Naphtali were found near the Dead Sea. 

The main critical problem of the Testaments is concerned with 
the relationship between the passages that are clearly Jewish and 
those that betray Christian influence. Until about 1950 most 
scholars (following R. H, Charles) regarded the Testaments as a 
Jewish apocalyptic writing, assigning to them various dates in 
the 2nd or Ist century B.c.; considered their clear references to 
Jesus Christ as the true Messiah to be Christian interpolations; 
and believed that their remarkable ethical passages influenced the 
ethical teaching of early Christianity. After the discovery of the 
Dead Sea Scrolls, however, the parallels between the Testaments 
and some of the scrolls (not merely the fragments mentioned 
above but also some of the more important scrolls) made this 
theory untenable. 

Some scholars go so far as to maintain that the Testaments 
were written by scribes belonging to the Essene sect. Others put 
more emphasis on the Christian origin of important passages of 
the Testaments and consider them to be a Christian writing, dating 
from the 2nd century A.D., which incorporated various Essene and 
other traditions but adapted them to Christian needs. Still other 
scholars continue to uphold the interpolation theory, though ad- 
mitting larger Christian interpolation than Charles did. Though 
some of the sources, together with the Testaments themselves in 
their present form, are extant, too little other evidence survives 
for scholars to trace with certainty the intermediary stages in the 
tradition of the material. 3 

For the position of the Testaments in relation to other Old 
Testament literature, see APOCALYPTIC LITERATURE; APOCRYPHA, 
OLD TESTAMENT. 

Berocrapny.—The edition of the Greek text by R. H. Charles 
(1908; reprinted 1960) should be used in conjunction with that by 
M. de Jonge (1964). Eng. trans. with commentary by R. H. Charles 
(1908). See also M. de Jonge, The Testaments of the Twelve Patri- 
archs (1953), “Christian Influence in the Testaments of the Twelve 
Patriarchs,” Novum Testamentum, 4:182-235 (1960) ; M. Philomenko, 
Les Interpolations chrétiennes des Testaments des douze patriarches et 
les manuscrits de Qumran (1960). (M. w J.) 

TWELVE TRIBES OF ISRAEL. In the Old Testament 
Israel is presented as a community with a tribal structure from 
its emergence as a people until the establishment of the mon- 
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archies of Israel and Judah (qq.v.). The 12 tribes, with some 
important exceptions, correspond to the 12 sons of the patriarch 
Jacob (Gen. 29-30), whose mothers were: 

1. Leah: Reuben, Simeon, Levi, Judah, Issachar, Zebulun: 

2. Rachel: Joseph (or Ephraim and Manasseh), Benjamin. 

3. Bilhah: Dan, Naphtali. 

4. Zilpah: Gad, Asher. 
Only the enumeration of the blessing of Jacob (Gen. 49) follows 
the list of the sons of Jacob. In the tribal lists of Num. 1; 2; 26 
and Josh, 13-19, Levi is omitted and Joseph is replaced by 
Ephraim and Manasseh. In the blessing of Moses (Deut. 33) 
Simeon is omitted and Joseph, while mentioned, has two places, 
one for each of his sons, Ephraim and Manasseh. These varia- 
tions, together with other indications too numerous and scattered 
to be set forth here, lead most modern scholars to conclude that 
the tribal origins of Israel are too complex to be explained by de- 
scent from a single family. The 12-tribe structure appears as a 
constant; while it probably has reference to some family group- 
ing, to some degree it rests also on reckoning by artificial geneal- 
ogies through which tribal groups express their community. The 
structure admitted new members to replace tribes that departed 
from the group, merged with other tribes or perished, but the 
number remained at 12. 

Martin Noth, followed by many scholars, calls the 12-tribe fed- 
eration of Israel an amphictyony (q.v.), the Greek name for a 
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union of communities about a central shrine. In Israel the unj 
of the tribes rested upon their worship of the one God Yahweh 
centred visibly upon the Ark of the Covenant, the symbol of the 
presence of Yahweh in Israel. Few scholars, however, acc 
Noth’s view that the unity called Israel did not exist before the 
covenant assembly at Shechem related in Josh. 24 where, in his 
view, the tribes accepted the worship and the covenant of Yahweh 
imposed by Joshua. (See ISRAEL.) 

Israel is mentioned as a people dwelling in Palestine in the stele 
of Merneptah of Egypt (reigned 1236-23 s.c.) ; many urge this a5 
a difficulty against Noth’s view. It is also employed as the name 
of a monarchy by Shalmaneser IIT of Assyria (859-824 B.c.) and 
in the Moabite stele of Mesha (c. 850-800 B.c.; cf. II Kings 3) 
both of which clearly designate the monarchy of northern Israel 
(see Moas). 

On the assumption that there is an artificial unification of the 
traditions which brings all the 12 tribes into the sojourn in Egypt, 
the Sinai episodes and the invasion and settlement of Canaan, 
scholars have proposed divergent theories of the prehistory of the 
various tribes. These theories are too numerous and complex tobe 
set forth here, and it is possible to do no more than to point out 
certain features in the traditions and in tribal geography which 
suggest these conclusions. 

Rachel Tribes.—The Rachel tribes (Ephraim, Manasseh, Ben- 
jamin) must, it seems, be identified with the sojourn in Egypt and 
the invasion and settlement. This conclusion rests upon the identi- 
fication of Ephraim and Manasseh with “the house of Joseph” and 
the fact that Josh. 1:1—10:28 deals almost entirely with Israelite 
victories in the territories of Ephraim and Benjamin. The Ark of 
the Covenant was located in the same territories until the destruc 
tion of Shiloh by the Philistines. Joshua himself was a man of 
Ephraim, Ephraim and Manasseh: are) possibly derived from 
Egyptian names. These tribes appeariin Joshua and Judges as the 
largest and most powerful of the tribes, and Hosea uses Ephraim 
as a title of the kingdom of Israel. 

Leah Tribes.—The Leah tribes (Reuben, Simeon, Levi, Judah, 
Issachar, Zebulun) present certain problems. Leah in the patriar- 
chal tradition was the first wife of Jacob, and: this implies some 
claim to preeminence on the part of the Leah tribes. The response 
of the Rachel tribes to this claim was the position of Rachel as 
the preferred, though second wife of Jacob. It is observed also 
that the first four sons of Leah, with the exception’ of Levi (Reu 
ben, Simeon, Judah), are located in the south on both sides of the 
Dead Sea (Salt Sea), removed from the other tribes by geograpl: 
ical barriers and Canaanite fortresses. The conquest of the terri» 
tory of Judah is attributed to Joshua in Josh. 10;29 ff., but Judg: 
1:1-20 reports a movement of Judah, Simeon, and the Calebites 
into this territory. Most modern scholars believe that the at- 
count of Joshua is a later composition in which the separate move: 
ments of the tribes were telescoped into a single movement led by 
Joshua. Reuben and Simeon disappear early as distinct tribes} 
Reuben was probably merged into Moab and Gad, and Simeo 
into Judah. Levi is a landless tribe. Hence of the Leah group 
only Judah remains as a strong distinct tribe which later, cam 
opposed to “Israel.” Noth believes that the Leah tribes were 
original 6-tribe amphictyony upon which the 12-tribe amphictyony 
was erected. This view seems improbable to many scho! lars; 
the distinct grouping of the Leah tribes is not easily denied, ' 
perhaps the majority of scholars believes that the Leah ae 
were not in Egypt and were in Canaan when the Rachel tribes R 
rived. The other two Leah tribes, Issachar and Zebulun; arei j 
cated in Galilee; the tradition of their later birth .(Gen. 30) ™ 
represent their later union with the Leah tribes of the south 

The problem of the tribe of Levi remains without a satisfar 
solution in this hypothesis, as it does in any hypothesis. © nce 
traditions Moses was of this tribe, and hence the Sinai Cte, Hi 
and the Israelite worship of Yahweh cannot be dissociated 
Levi; yet Levi belongs not to the Rachel tribes but to the / Fa, 
tribes. The traditions reflect a time when the tribe of H sto 
not a priestly tribe; and Gen. 34 is thought by many schoua 
retain a recollection of an attempt by Simeon and Levi el 
Shechem, later the central city of Ephraim and Manasseh: 


jack of land also appears to reflect some early disaster to the tribe. 
‘The complexity of the data has led Walther Eichrodt, followed by 
afew scholars, to suppose that two different but similar names are 
merged in Levi, which carries the traditions both of the priestly 
tribe and of the secular tribe that perished (see Levires), 

Tribes East of Jordan.—The tribes east of the Jordan (Gad, 
Reuben, Manasseh) also present problems. Num. 32 suggests 
that these tribes urged a claim to their territories that was older 
than the claims of the tribes of western Palestine, and Josh. 22 
narrates a dispute about the cult of Yahweh, This passage has 
possibly been softened in transmission and redaction; in its present 
form it is late but at its base there may lie a defection from the 
amphictyonic cult of Yahweh that was more profound than the 
text now reveals, The presence of two “half-tribes” of Manasseh, 
one on each side of the Jordan, is disturbing. 

Bilhah and Zilpah Tribes.—The Bilhah tribes (Dan, Naph- 
tali) and the Zilpah tribes (Gad, Asher) are reckoned as sons of 
slaves, and it may be suspected that this reflects an earlier sub- 
ordinate position of these tribes. They do not, like the Leah and 
Rachel tribes, represent a geographical grouping, although Dan and 
Naphtali are found next to each other at the northernmost point 
of Israelite territory. Tradition, however, relates a movement of 
Dan from its territory adjacent to Philistia to the north because 
of Philistine pressure (Judg. 18). Judg. 5:17 suggests that Dan 
was seated in the north at the time of the battle of the Kishon, 
which is dated about 1125 z.c.; the story of Samson (Judg: 13- 
16), which can be dated only generally in the last three quarters 
of the 12th century B.C., supposes that the tribe was still dwelling 
in the south. 

Asher in Galilee and Gad in eastern Palestine likewise are not 
geographically adjacent. Asher occupies an insignificant position 
in Israelite history, and many scholars believe it was the least 
“Israelite” of all the tribes; ż¿.e:, most remotely akin, most geo- 
graphically remote and most Canaanite in culture, The fact that 
thenorthern tribes (Zebulun, Issachar, Naphtali, Dan, Asher) are 
Not grouped: according to maternal descent suggests that there 
was no grouping of any kind antecedent to their entrance into the 
amphictyony, 

Related Groups and Tribal Names—The ultimate reason 
for the rigidity of the number 12 in the amphictyony is not al- 
together clear, but it seems that a number of other groups would 
tank easily as tribes if the number could have been enlarged. The 
Calebites in Judah seem as important as Simeon and appear later 
in the traditions (see Cates), The same is true of the Kenites 
(u), also connected with Judah, Two hali-tribes of Manasseh 
arouse suspicion; the eastern Manasseh is often designated as 
Machir, son of Manasseh, and it appears likely that the tribe of 

achir entered- the amphictyony only by merging with Manasseh. 

similar relationship with Manasseh seems indicated for the clan 
of Jair of eastern Palestine, 

oth has made the suggestion that some tribal names are geo- 

pic hames and that the original name of the tribe has been 

Placed by the name of the region in which it settled. Ephraim, 
ene Judah and some of the Galilee tribes are alleged as 
epee The relation of the tribal name Gad with the geograph- 

Re Gilead is obscure. The territory of Gilead is shared 

cen Manasseh and Gad; yet Gilead is used in contexts which 
vesest its use as a tribal or clan name, and it is called the son of 
EON the son of Manasseh, Noth’s opinion is not widely ac- 
tion” but it shows another facet of the complexity of the ques- 
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stertribal Conflict.—Israel of the period of the judges ex- 
The ibe tribal structure. There is no central political authority. 
tibes Staelite victories related in Judges are victories of single 
Kisho or small groups of tribes, and not even in the battle of the 
muster (Judg. 4-5), where the largest Israelite coalition was 
ered; were all the tribes active. The intertribal war of Judg. 

is related in a form which was written much later than 
nenia and no accurate memory. of the details is preserved; 
Were i story itself illustrates the possibilities of conflict which 
0 ‘plicit in the tribal structure. Intertribal disputes are 
attested in the stories of Gideon (Judg. 8:1-7; 14-17) and 
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Jephthah (Judg. 12:1-6). Such unrestrained tribal freedom made 
Israel an easy victim for the more closely organized and dis- 
ciplined Philistines. The Philistine danger moved the Israelites 
to elect Saul king. It is not clear, however, how many tribes 
acknowledged the monarchy of Saul, at least at the beginning of 
his reign. No doubt he gathered more tribes with his military suc- 
cesses, but it is not certain that “all Israel” in the sense of all the 
tribes accepted a single king before the reign of David, 

This unity endured through the reigns of David and Solomon, 
but it was a unity in the person of the monarch rather than a true 
political unity. The administrative districts of Solomon (I Kings 
4:8-19) cut across tribal divisions and were probably intended 
to do so, but Solomon could not suppress the consciousness of the 
distinct realities of Israel and Judah which probably went back 
to the time when the Rachel tribes entered a land in which the 
Leah tribes were already present. The failure of Solomon’s suc- 
cessor Rehoboam to give proper respect to the larger community 
of Israel led to the political breach that was never healed. The 
unity in the worship of Yahweh, however, survived the institution 
of separate Israelite shrines, and in the last phase of Israelite 
history, Judah was the sole survivor and heir of the faith of the 
12-tribe amphictyony, (J. L. McK.) 

“Ten Lost Tribes.”—The southern kingdom of Judah repre- 
sented the tribes of Judah and Benjamin, the northern kingdom 
of Israel the remaining ten. In 721 B.c. the Assyrians destroyed 
the northern kingdom and deported the more prosperous Israelites 
to Assyria (II Kings 17:6). Most of the population remained in 
Israel. Those who were removed and those who remained were 
eventually absorbed by other populations; they were not lost, nor 
did they survive as a distinct ethnic group. Nonetheless they be- 
came the subject of a persistent legend that they still existed, in 
some other part of the world. 

As early as the Talmud and Midrash there are contradictory 
statements concerning the fate of the deported Israelites. Rabbi 
Akiba asserted that the Ten Tribes would not return (Sanhedrin 
94a; 110e), but in the popular imagination their destiny came to 
be associated with the hope for a miraculous restoration in the 
days of the Messiah. A portion of them was said to live behind 
the protection of the sabbath-observing river, the so-called 
Sambation (q.v.). The appearance of Eldad ha-Dani (g.v.) in 
the 9th century revived speculation about the “lost” tribes, as did 
the 13th-century Mongol invasions. David Reubeni, the early- 
16th-century messiah of Zionism, aroused similar hopes with his 
plan for the mythical tribes to join Christian forces in a Crusade. 
Manasseh ben Israel (g.v.) made use of the legend in his plea for 
the admission of Jews to England during the regime of Cromwell, 
and Anglo-Israelism (the British Israel theory) maintained that 
the English people were descended from the Ten Tribes. Various 
clans and peoples at one time or another have been believed to'be 
descended from these “lost” tribes, among them the Nestorians, 
the Afghans, the Falashas, the American Indians, and the Japa- 
nese. After the establishment of the state of Israel in 1948, some 
of the “ingathered” exotic Jewish groups claimed to be descended 
from the Ten Tribes. 

See also Jews; JUDAISM. (J. B. A.) 

RAPHY —John Bright, A History of Israel, pp, 128-160 
TEA eat The History of ra A 53-162 (1958); G, E. 
Wright, Biblical Archaeology, rev. ed. (1962); E. Nielsen, Shechem 
(1955). (J. L. McK.) 

TWENTY-FOUR PARGANAS (24-Parcanas), a dis- 
trict in the Presidency division of West Bengal, India, occupying 
the southwestern:part of the Ganges (Ganga) Delta, derives its 
name from the number of parganas or revenue units ceded to the 
British East India. Company by the Nawab of Bengal in 1757. 
Area 5,285 sq.mi. (13,688 sq.km.). Pop. (1961) 6,280,915. The 
whole area consists of one vast plain, sloping gently seaward, The 
southern part of the district, the Sundarbans, is heavily forested 
near the coast, and traversed by a network of large tidal rivers, of 
which the Hooghly and the Ichamati are the most important. Be- 
cause of its location at the head of the Bay of Bengal, the district 
receives the full force of the southwest monsoon, the normal an- 
nual rainfall ranging from 58 to 73 in. (1,473 to 1,854 mm,), 
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Agricultural life is regulated to a large extent by the amount and 
seasonal distribution of rainfall. Rice is the most important food 
crop, and is grown everywhere in large open fields, especially in 
the reclaimed Sundarbans. Market gardening comes next to rice 
growing, and jute is cultivated in the north of the district. An 
industrial belt stretches for about 45 mi. (72 km.) along the bank 
of the Hooghly from Halisahar on the north to Budge Budge on 
the south. Bhatpara and Jagaddal have a large number of jute 
mills. All the cotton mills are located north of Calcutta near 
Panihati and Khardah and there are paper mills at Titagarh and 
Kankinara, Batanagar has a flourishing leather industry. Alipur 
(Alipore), the headquarters of the district, is a southern suburb of 
Calcutta. There are 16 colleges in various parts of the district 
affiliated to Calcutta University. (GP Ey 

TWI (Tsut) is one of the Sudanic languages (q.v.), which in- 
clude many branches and dialects spoken by peoples in the area 
between Senegal and Nigeria in West Africa. Twi is sometimes 
used in a narrow sense to describe the linguistic subdivision of 
the Akan (qg.v.) of Ghana, but as a generic term it covers more 
than 30 subdivisions, among which are the following: in Senegal 
the Temne, Dinla (Jola), Wolof; in Liberia the Kru subgroup; 
in the Ivory Coast the Kwa subgroup of languages spoken along 
the lagoons and the Kru subgroup spoken in the west; in Ghana 
the Akan, Ewe, Ga-Adangme, subgroups spoken by tribes in the 
central and southern regions, the Mossi-Dagomba subgroups spo- 
ken in the north, and the Grunshi (Grussi) subgroup spoken in the 
area between the White and Black Volta; in Togo the Ewe sub- 
group of the south and the Anufo subgroup of the north; in Daho- 
mey the Ewe subgroup in the south and the Bargu subgroup in the 
north; in Nigeria the Yoruba subgroup in the west, the Ibo sub- 
group in the north, and the Edo or Bini subgroup in the south. 
The Mandingo languages spoken in western Sudan are also clas- 
sified with the Twi groups. 

See also AFRICAN LANGUAGES: The Niger-Congo Family. 

See J. G, Christaller, Dictionary of the Asante and Fante Language 
called Tshi (Twi) (1881; rev. ed, 1933); G. P. Murdock, Africa 
(1959). (Ka, B. U.) 

TWILIGHT, the period after sunset when light continues 
to be received from the region of the overlying atmosphere that 
is still in sunlight. The corresponding early morning period of 
light before sunrise is popularly known as the dawn; but the tech- 
nical practice in navigation and astronomy is to distinguish be- 
tween the two periods by the terms evening twilight and morning 
twilight. 

The phenomenon of twilight is caused by the atmosphere. If 
there were no atmosphere, complete darkness would set in sharply 
at sunset, as it does on the moon; but on earth the upper atmos- 
phere remains illuminated until the sun is some distance below 
the horizon, because the air within the illuminated region reflects 
and scatters light into the shadow of the earth. Darkness comes 
on gradually after sunset as the sun sinks farther below the 
horizon and illuminates less of the air above. 

It was determined in ancient times that twilight ended when 
the sun dropped about 18° below the horizon. Subsequent obser- 
vations have not materially modified this figure, and it has been 
adopted as the point that separates complete darkness from sunset 
or sunrise; this interval is termed astronomical twilight. How- 
ever, illumination is practically imperceptible when the sun is 
only slightly less than 18° below the horizon. Two intermediate 
levels of illumination also are recognized. Civil twilight covers 
the period when the sun is 6° or less below the horizon. In this 
period after sunset or before sunrise, natural illumination is suf- 
ficient for conducting ordinary outddor activities. The second 
level, nautical twilight, marks the time when the sun is 12° below 
the horizon; illumination has deteriorated so that only the gen- 
eral outlines of objects are visible, the horizon is indistinct and 
all the brighter stars can be seen. 

The duration of twilight is dependent on the season and the 
latitude of the observer. Near the equator the sun rises and sets 
almost vertically, while at higher latitudes its path is slanted with 
respect to the horizon and a longer time is needed for it to travel 
a given number of degrees vertically from the horizon. 
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The durations and times of civil, nautical and astronom 
twilight for any latitude, for all days of the year and 
year of the 20th century can be obtained from “Tables of 
Sunset and Twilight” published by the U.S. Naval Observat 
a supplement to the American Ephemeris for 1946, 

The intensity of illumination at any level of twilight 
to a considerable extent on the amount of atmospheric clo 
dust and also upon reflective objects such as buildings, hills 
trees in the environment of the observer. The duration of 
decreases with increasing height of the observer above the sur 
of the earth and approaches zero at the upper limit of the 
phere. (R. F. 

Optical Phenomena.—During morning or evening ty 
range of optical phenomena can be seen on both horizons if 
skies are cloudless. In unusually clean air, as ona mountain 
or from an airplane these phenomena can be of startling c 
but in misty air (as in Great Britain) careful observation | 
quired to follow them. Since there is not a great differen 
tween morning and evening twilights, both will be descri 
the time sequence of the evening twilight. 

As the sun sets it is surrounded by a large luminous patch, 
a yellow-red band forms along the horizon. Coloured b 
appear on the eastern horizon form what is known as the coun 
twilight. The counter-twilight develops steadily, the colours 
ing as the sun sets, with the earth’s shadow appearing 
as dark night sky below a reddish border. The coloured 
and the earth’s shadow, as seen from low levels, are caus 
scattering of sunlight from low-lying dust, but the earth’s 
can be seen more clearly at high altitudes where there 
dust and the scattering comes from air molecules. Under: 
conditions counter-twilight ceases about 30 minutes after 
when the sun is about 5° below the horizon. The earth’s sha 
then moves rapidly to the zenith. me) 

In the west, the luminous patch around the sun sets until, 
the sun is about 2° below the horizon a purple light appear 
its upper border, about 25° above the horizon. The purp! 
is a highly variable phenomenon but usually it rapidly b 
and sinks and seems to intensify, so that on a clear & 
gives a purple hue to ground objects. It lasts about half 
and, when the sun is about 6° below the horizon it has : unk | 
and brightened the horizontal bands, which have remained 
the whole period. The only acceptable explanation of the 
light is in terms of scattering from a haze layer abou 
high, although there is no strong supporting evidence for 
layer from other sources. be 

After the purple light disappears, the twilight glow is 
in the west as a broad arch of light stretching up to 20° above “i 
horizon. It gradually sinks into the horizon, lasting abo 
hours until the sun is 18° below the horizon. The twilight 
is caused by scattering from the high atmosphere, aoe 
dust and partly from air molecules, the precise role of each 
uncertain. Bee. 

The spectrum of the twilight glow shows some brighi 
when only the atmosphere above 60 km. is illuminated, 
tive bands of ionized nitrogen (Na+) and the sodium 
are caused by resonant scattering. The red atomic oxys 
are also enhanced above their nighttime values, but this 
complex process. Like most atmospheric phenomena, all | 
effects are very variable, particularly when the air conta 
usually large quantities of dust. f i 

See also CoLouR: The Optical Mechanism of cee Ka 


TWILIGHT SLEEP, a state characterized by ani 
amnesia produced by the administration of scopolamine 
junction with morphine, formerly widely used in obstet! 
SCOPOLAMINE. WA 

TWILL, one of the basic weave structures (see WEA 
producing a fabric with a diagonal rib. In regular twill th 
onal line appears in a regular repeat, usually running UpWe 
left to right at a 45° angle. The weave can be varied a 
ways, for example by changing the direction of the twill 
in herringbone twill) or its angle. z 
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TWIN FALLS, a city in south-central Idaho, U.S., the seat 
of Twin Falls County, is the centre of a large reclamation and irri- 
gation project. Located close to Twin Falls (65 ft. [20 m.] high), 
Shoshone Falls (212 ft. [65 m.]), and Auger Falls (140 ft. [43 
m.}) of the Snake River, the city is adjacent to a spectacular can- 
yon which bisects the broad, arid Snake River plains. 

An average annual rainfall of 9.8 in. (248.9 mm.) retarded settle- 
ment of the region until the 20th century. Established in the 
desert in 1904, the town grew up almost overnight with the coming 
of irrigation and a branch railway. Until then there had been no 
major development in that region, but half a dozen more cities 
sprang up in the area during the next four years. A city of agricul- 
tural industry, Twin Falls obtained a number of important plants, 
including sugar, cheese, and farm implement factories, and a fruit 
dehydrating plant. The city has a council-manager form of gov- 
ernment, in effect since 1950. For comparative:population figures 
see table in Ivano: Population. (M. D. B.) 

TWINING, NATHAN FARRAGUT (1897- ), U.S. 

Air Force officer, was born in Monroe, Wis., on Oct. 11, 1897, and 
graduated from the U.S. Military Academy, West Point, N.Y., in 
1918, He became a U.S. Army pilot in 1924 and gained further 
experience thereafter as a combat unit commander and as a staff 
and engineering officer. 
In World War II, as commander of the 13th Air Force in the 
South Pacific, Twining directed the air war against the Japanese 
on Guadalcanal and Bougainville. During 1944-45 he led the 
15th Air Force in the strategic bombing campaign from Italy 
against Germany and the Balkans, returning to the Pacific in the 
dosing months of the war to command the 20th Air Force B-29s 
that were assaulting Japan from the Marianas. One of the most 
widely experienced and best qualified of U.S. air commanders, 
‘Twining became chief of staff of the U.S. Air Force in 1953, con- 
tributing much toward making it an almost all-jet combat force 
with a very high atomic capability. He was chairman of the Joint 
Chiefs of Staff from 1957 to 1960, when he retired. (A. Ge.) 

TWINS. The simultaneous birth of two young, common in 
many animals, is of two biological kinds: the one-egg (mono- 
tygotic) or identical type and the two-egg (dizygotic) or fraternal 
type, The latter type, the commoner, can be thought of simply 
asa litter of two. In man, studies of sets of identical twins have 
Provided much information, otherwise unobtainable, on the rela- 
live effects of genetic endowment and environment. See MULTI- 
PLE BIRTHS; GENETICS, HUMAN; HEREDITY. 

, TWO-STEP, a ballroom dance that stemmed from folk danc- 
ing in the early 1800s. The two-step consists of sliding steps 
taken to each side in 2/4 time, Though still prevalent in Europe, 
“a dance is no longer much used in the United States, except 
at it is sometimes substituted for the waltz and fox trot. 
(A, Mv.) 

TYARD, PONTUS DE (c. 1522-1605), French poet, a 
“tales of the Pléiade (q.v.) and a popularizer of Renaissance 
taning, He was seigneur of Bissy-sur-Fley (Burgundy), where 
iis: born, and an associate of the Lyonese poets, especially 
ie Scéve. In 1551 he translated León Hebreo’s Dialoghi di 

ig Nien the breviary of 16th-century philosophic mein 
Hor al Erreurs amoureuses (1549) 5} which include one of the 

it ench sonnet-sequences, also revived the sestina (g.v) a 
ae They were augmented in successive editions, as was his 
yilo ant! prose work Discours philosophiques, a neoplatonic en- 
ieee finally completed in 1587. Its first treatise, the 
Mug bremier (1552), complements Du Bellay’s Défense et 
Gg de la langue francaise (1549). In 1578 Tyard became 
Hs E of Chalon-sur-Saône. His resignation took effect in 1594, 

Bragny-sur-Saône on Sept. 23, 1605. 


i € died in retirement at 
toy gO CRAP nY — T'he Universe of Pontus de Tyard: a Critical Edi- 
Tiard austen (1950), by J. C. Lapp; S, F: Baridon, Pontus de 
losonp: ; K, M. d is Discours j- 

Sophiques (1963). Hall, Pontus de Tyard a Oe ME 
w BURN, a left-bank tributary of the Thames, England, 
The SAUR its course entirely within London and below ground. 
tion, an €, which also occurs as Aye-bourne, is of obscure deriva- 

» though sometimes stated to signify Twy-burn; ie. (the 
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junction of) two burns or streams. The Tyburn rose on the south- 
ern slope of the Hampstead Heights in two streams, the more 
westerly of which rose in the spring and was known as the Shep- 
herd’s well. It ran south, crossing Regent’s Park, its course being 
marked by Regent’s Park water, and farther south by the wind- 
ings of Marylebone Lane and the dip in Piccadilly near the junc- 
tion of Half Moon Street, It then crossed the Green Park and 
entered the flood plain of the Thames near where Buckingham 
Palace now stands. The exact point at which it entered the Thames 
is doubtful but its water is now drained off by sewer. After 1238 
it supplied the city with water for a long time by means of nine 
conduits. The name is more famous in its application to the 
Middlesex gallows, also called Tyburn tree and Deadly Never 
green and also, at an early period, the Elms, through confusion 
with the place of execution of that name at Smithfield. 

The Tyburn gallows stood not far from the modern Marble 
Arch, Connaught Square is said by several authorities to have 
been the exact site, but it appears that so long as the gallows was 
a permanent structure it stood at the junction of the present 
Edgware and Bayswater roads. The site, however, may have 
varied, for Tyburn was a place of execution as early as the end of 
the 12th century. In 1759, moreover, a movable gallows super- 
seded the permanent erection. On some occasions its two uprights 
and crossbeam are said to have actually spanned Edgware Road. 
Round the gibbet were erected open galleries, the seats in which 
were let at high prices. Among those executed there were Perkin 
Warbeck (1499), the Holy Maid of Kent and confederates (1535), 
Haughton, last prior to the Charterhouse (1535), John Felton, 
murderer of Villiers, duke of Buckingham (1628), John Sheppard 
(1724), Earl Ferrers (1760), 

In 1661 the skeletons of Cromwell, Ireton, and other regicides 
were hung upon the gallows. The last execution took place in 
1783, the scene being thereafter transferred to Newgate. The 
Tyburn ticket was a certificate given to a prosecutor of a felon 
on conviction, the first assignee of which was exempted by a 
statute of William III from all parish and ward duties. 

See A. Marks, Tyburn Tree, Its History and Annals (1908), 

TYCHY, a town of southern Poland in Katowice wojewodztwo 
(province), 8 mi. (13 km.) S of Katowice town on the railway to 
Biala-Bielsko. Pop. (1960) 50,000, It is on the southern border 
of the Upper Silesian industrial region, surrounded by the large 
Pszczyna forests, and before World War II had only 9,000 in- 
habitants. Tychy is noted for its beer. A large urban settlement 
was founded there in 1951, called Nowe Tychy, for the purpose 
of resettling part of the population of the overcrowded Upper 
Silesian industrial region. Nowe Tychy, which is administratively 
connected with the older town, is one of the largest Socialist in- 
vestments made in postwar Poland. (T.K. W.) 

TYE, CHRISTOPHER (c. 1500-1573), English composer, 

was an innovator of the style of cathedral music (particularly the 
anthem; q.v.) perfected by Tallis, Byrd, and Gibbons. His early 
history is not known; he may have been a chorister at King’s 
College, Cambridge, as early as 1511. In 1536 he took the Mus. B. 
degree at Cambridge and in 1545 proceeded Mus.D.; in 1548 he 
was incorporated D.Mus. of Oxford. In 1541 or 1542 he was ap- 
pointed choirmaster at Ely Cathedral, He seems to have continued 
there until 1561, when he resigned, having been ordained deacon 
and priest and presented to the living of Doddington-cum-Marche 
in the Isle of Ely. He was succeeded at Doddington on March 15, 
1573. 
It is quite probable that Tye was music tutor to Prince Edward, 
later Edward VI, as the references to Tye in Samuel Rowley’s play 
When You See Me You Know Me (1605) would suggest. The 
title page of his four-part setting of his own versification of The 
Acts of the Apostles (the first 14 chapters), which appeared in 
1553, claims him as one of the gentlemen of the Chapel Royal, 
though this is otherwise undocumented. : 

Tye, like Thomas Tallis, bridged the mid-century change of 
musical style and of liturgy in England. Much of his Latin church 
music is incomplete, but two Masses survive, of which one is a 
most attractive and fluent four-part setting based on the English 
secular song Western Wynd used also by John Taverner and John 


432 


Shepherd. Fourteen English anthems remain, and a quantity of 
music for instrumental ensemble, including 19 innomines. 
TYLER, JOHN (1790-1862), 10th president of the United 
States, was born March 29, 1790, at Greenway, the ancestral home, 
in Charles City county, Va., and was reared in the aristocratic yet 
He attended 


democratic republicanism of the Jeffersonian era. 
a local school where, as the leader 
of those who opposed an unpop- 
ular schoolmaster, he gave 
evidence of the courage and inde- 
pendence that were to character- 
ize his later life. At 12 years 
of age he entered the grammar 
school of the College of William 
and Mary and graduated from the 
college in 1807. He studied law 
in the office of his father, who 
was governor of Virginia (1808- 
11) and US. district judge 
(1812-13). Admitted to the bar 
in 1809 he developed a lucrative 
practice. 

Tyler began his public career 
as a member of the state legisla- 
ture in 1811. Elected for five 
consecutive terms, he resigned in 
1816 when elected to the council 
of state, but returned to the legis- 
lature in 1823-25 and again in 1839. He supported President 
Madison’s war measures and in 1813 served for a few months as 
captain of a company raised for the defense of Richmond. He 
early became a champion of state rights, favoured a strict inter- 
pretation of the federal constitution and was a bitter opponent of 
the idea of a national bank. He supported resolutions censuring 
Virginia’s U.S. senators for voting to recharter the first Bank of the 
United States after having been instructed to vote against it. 

In the U.S. house of representatives (1817-21), Tyler supported 
measures designed to repair the breaches of war but opposed the 
new nationalistic legislation brought forward by Henry Clay and 
John C. Calhoun—including protective tariffs, federal aid to in- 
ternal improvements, establishment of the second Bank of the 
United States and recognition of the independence of Spain’s 
South American colonies. He also opposed Andrew Jackson’s ex- 
ploits in Florida. Although Tyler recognized the evils of slavery 
and hoped the institution would gradually die out, he opposed the 
Missouri Compromise as an unconstitutional restriction on slavery 
in the territories and an infringement of the rights of slave- 
holders. Tyler declined re-election in 1821 because of ill health 
and business reasons but accepted election to the state legislature 
in 1823 and was elected governor of Virginia in 1825. The latter 
position was one of prestige but little power. Tyler urged upon 
the legislature, with little success, a program of public education 
and internal improvements. He resigned the governorship in 1827 
when elected to the U.S. senate. He reluctantly accepted elec- 
tion to the Virginia constitutional convention of 1829-30 where 
he joined the conservative faction and opposed democratic reform 
of suffrage, representation and court procedure. 

Tyler's senatorial career (1827-36) was marked by courageous 
independence of party and consistent support of state rights 
and strict construction of the constitution. Considering Jackson 
a mere military hero with little civilian standing, Tyler supported 
William H. Crawford for the presidency in 1824. He refused to 
accept Jackson's cry of “corrupt bargain” when John Quincy 
Adams, with the support of Clay, was elected president by the 
house of representatives and then appointed Clay as his secretary 
of state. He did not support either the Adams administration or 
the Jackson group. He was elected to the senate in 1827 by an 
anti-Jackson faction but in the presidential election the following 
year he threw his support to Jackson against Adams as the lesser 
of two evils. He opposed Jackson’s appointment of newspaper 
editors to high federal office and his sending commissioners to 
Turkey without submitting their names to the senate for approval. 
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On the other hand, he voted to confirm Jackson’s appoint 
of Martin Van Buren as minister to England. Believing tha 
tective tariffs were unconstitutional, he voted against the 
acts of 1828 and 1832, but he condemned South Carolina's m 
fication of the two acts as unwise and inexpedient. He also 
demned Jackson’s proclamation, which denounced nullific 
as subversive of constitutional principles. He declared that | 
Force bill, which authorized the president to use troops to en 
the law in South Carolina, tended toward “consolidated mil 
despotism”; and he was the only senator to vote against it. Fi 
ing dissolution of the union, Tyler approached Clay, urged 
to sponsor a compromise and suggested that he consult Call 
Clay did so and the compromise tariff of 1833 was the 

Tyler's wisdom in adhering to state sovereignty may be questio 
but not the courage, patriotism and sincerity he displayed in th 
nullification crisis. 

Tyler heartily supported the stand Jackson took on federal 
to internal improvements in his veto of the Maysville roa bill 
He voted against the bill to recharter the Bank of the Ui 
States and also sustained Jackson’s veto of the bill, but he 
fused to go along with Jackson on the removal of federal depo 
from the bank. With the open support of the Clay faction, 1 
was re-elected to the senate in 1833 and in 1834 voted for! 
two resolutions censuring Jackson and his secretary of the tre 
ury, Roger B. Taney, for the removal of deposits. Sen. Thor 
Hart Benton immediately moved to expunge the resoluti 
censure from the senate journal, The Virginia legislature, 
trolled by Jacksonians, in 1836 instructed the state’s senato 
vote for Benton’s resolutions. Recognizing the legislature's mi 
of instruction, but unwilling to vote as instructed, Tyler ri 
from the senate on Feb, 29, 1836, j 

During his senatorial career Tyler served as chairman of | 
District of Columbia committee. In this position he sou 
prohibit the slave trade in the district but opposed aboliti 
slavery in the district without the consent of Virginia and 
land. Unlike Calhoun and other extreme proslavery meny 
believed that congress should receive abolition petitions an 
them to committee. 

Having broken with the Democratic party, Tyler ran for y 
president on a ticket with Hugh Lawson White in 1836 
ceived 47 electoral votes. In 1838 he once more became a mí 
of the Virginia legislature. The next year he conducted 4 
successful campaign for the U.S. senate on the Whig ticket 
national Whig convention, meeting at Harrisburg, Pa., 1 
1839, unanimously nominated Tyler for the vice-presiden 
the ticket with William Henry Harrison, hero of the bal ; 
Tippecanoe. Tyler’s nomination came unsought in spite 0 
well-known opposition to the national bank, protective taritis ai 
distribution among the states of the money received from the 
of public lands. It came chiefly because, as a champion of 
rights, it was thought he could win the southern states. 
slogan “Tippecanoe and Tyler Too,” the Whig candidates Wi 
of the 294 votes and were elected. 

When Harrison died on April 4, 1841, one month after 
auguration, Tyler succeeded to the presidency. The opp 
proposed to recognize him as acting president only but Tyle i 
cessfully claimed all rights and privileges of the office. 
Clay, hoping to control the policies of the administration, pul 
assumed leadership of the Whig party and in a special sê 
congress proposed four major measures: the repeal of the 
pendent Treasury act, distribution of the proceeds of pul i 
sales, an increase in tariff duties and the establishment © 
tional bank. The contest was now joined between t 
senator and the state rights president. Tyler signed 
repealing the independent treasury and one levying new 
tive duties, but forced the dropping of distribution, am 
a national banking act. Clay declared that he would 
president before him” but Tyler vetoed a second bill p 
for a “fiscal corporation.” As a result, the entire ca 
the exception of Daniel Webster, promptly resigned. 7 
placed them with men of state rights views. Webster 1 
in office long enough to complete negotiations with 
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purton for the settlement of the northeastern boundary and then 
resigned. He was replaced first by Abel P. Upshur and then by 
houn. 
a Jer was now a president without a party; he had been repudi- 
ated by the Whigs but the Democrats refused to recognize him. 
Even so, Tyler's administration accomplished a great deal. It 
reorganized the U.S. navy, established a depot for nautical charts 
and instruments that later became the Naval observatory, tested 
and developed the system of magnetic telegraph, established the 
weather bureau, brought the Seminole War to an end, quieted the 
Dorr rebellion, negotiated a treaty with China, strengthened the 
Monroe Doctrine, and annexed Texas by a joint resolution of 
congress. The latter achievement gave Tyler some claim to the 
Democratic nomination for president in 1844 but he was passed 
over for James K. Polk. Tyler was nominated by an irregular 
convention but withdrew in favour of Polk and his expansionist 
latform. 
n tyler held no other public office until the eve of the American 
Civil War but he took an active interest in public affairs; his 
opinions were often sought and he was in much demand as a pub- 
lic speaker. Returning to the Democratic party in 1844, he re- 
mained loyal to it until his death, He thought the Mexican War 
could and should have been avoided but he nevertheless advocated 
vigorous prosecution of the conflict. He voted for Lewis Cass in 
1848, Franklin Pierce in 1852 and favoured Pierce over James 
Buchanan in 1856: He took a decided stand against the Wilmot 
proviso (1846) as a gross injustice to the south, and accepted Cal- 
houn’s doctrine that the constitution follows the flag; but he 
favoured the compromise of 1850 as a means of saving the union. 
He supported the Kansas-Nebraska act (1854) on the ground 
that the people of the territories had the right to decide the ques- 
tion of slavery for themselves. He had long held that congress 
had no right to restrict slavery in the territories and that Negroes 
were not citizens, hence he was pleased with the Dred Scott de- 
cision, He was much disturbed by John Brown’s raid and com- 
mended the action of the Virginia governor in this matter. 
Throughout the period of his retirement, Tyler was a strong 
champion of southern rights and southern interests but he held 
the view that the southern delegates acted unwisely in seceding 
from the 1860 Democratic convention in Charleston, He favoured 
John C, Breckinridge for the presidency but at the same time 
endorsed the Bell-Douglas fusion in New York and proposed that 
i Democrats pool their support for either Breckinridge or Doug- 
oe on which was the stronger. Tyler took a firm stand 
although ec and exerted himself on behalf of the aa 
nah E elieved that states had a constitutional rig ae 
white 8 served as a commissioner from Virginia to confer 
ee a lent Buchanan and urged him to maintain the status 
Bei Reenter: He was largely responsible for, and presided 
hat an ashington peace convention of 1861. He hoped that 
below reres upon some suitable adjustment,” but he did not 
Iie e plan proposed constituted such an adjustment of dif- 
aa yee after the plan had been rejected by the U.S. senate 
Was elect, ` 28 to 7, he gave up all hope of saving the union. He 
mediate S the Virginia secession convention and oa 
Č provisio ane oe was unanimously electa to en pE 
USE Of ro onfederate congress and to membership 7 
ied in Ri p n under the permanent constitution. He 
I ichmond on Jan. 18, 1862, before that body assembled. 
( iu, twice married, first in 1813 to Letitia Christian 
ey w; and second in 1844 to Julia Gardiner (tezo tem 
ght. th is home on plantations near his birthplace. In 1821 E 
l eoa home, Greenway, where he resided oF 
tee mile € bought Sherwood Forest, a 1,200-ac. plantation only 
eero sla à distant, Tyler owned a labour force of more than 75 
s: ToN He was a kind master but not a successful planter. 
NITED STATES (or AMERICA): History. 


(i 39) ver Perry Chitwood, John Tyler, Champion of the Old 


-96) om Gardiner Tyler, Letters and Times of the ey 


T . + 
Hg LER, MOSES .COIT (1835-1900), U.S. historian, set 
andards: for subsequent intellectual and cultural histories 


South 
3 vol. 
G.) 


438 


by his pioneer research and writing. He was born in Griswold, 
Conn., on Aug. 2, 1835, reared in rural Michigan, and educated 
in Detroit and at Yale university, where he graduated in 1857. 
After theological training in New Haven, Conn., and Andover, 
Mass., he was ordained as a minister and served Congregational 
pastorates at Owego and Poughkeepsie, N.Y. (1859-62). After 
several years in England as a lecturer and journalist Tyler be- 
came professor of rhetoric and English literature in 1867 at the 
University of Michigan. There he remained, except for 18 months 
in New York city as columnist on Henry Ward Beecher’s Christian 
Union, until called to Cornell university in 1881 to the first chair 
of U.S. history established in the United States. 

Tyler considered literature the most sensitive register of dy- 
namic ideas, and he searched the entire available written record 
at first hand. His interpretation of the spirit of national develop- 
ment broadened the scope of historical writing and challenged both 
anglophile and encyclopedic literary estimates. He was an ener- 
getic, volatile man whose enthusiasm for America’s free republican 
progress was tempered by the canons of objectivity of scientific 
history. His most important published works were A History 
of American Literature, 1607-1765, 2 vol. (1878, rev. 1897); The 
Literary History of the American Revolution, 1763-1783, 2 vol. 
(1897) ; Patrick Henry (1887); and Three Men of Letters (1895). 
Tyler was a founder in 1884 of the American Historical associa- 
tion. He died in Ithaca, N.Y., on Dec, 28, 1900. 

See Howard M. Jones, The Life of Moses Coit Tyler (1933). 

(L.W. C.) 

TYLER, WAT (Warrer) (d. 1381), one of the leaders of 
the peasants’ revolt of 1381, was probably a native of Kent, and, 
according to the chronicler Jean Froissart, was a disbanded soldier. 
The Kentish rebels, who joined forces with some of the men of 
Essex at Maidstone on June 7, chose Tyler as their captain. His 
energetic leadership was one of the chief factors which made pos- 
sible the success of the insurrection as a protest against harsh 
taxation of the poorer classes, Canterbury was seized on June 10; 
the rebels next pressed on to London and camped at Blackheath. 
After they had failed to speak with Richard II in his barge off 
Greenwich on Thursday morning, June 13, Tyler led his men into 
Southwark and later that day London bridge was betrayed to them 
by their sympathizers in the City. The refusal to allow looting 
when John of Gaunt’s palace of the Savoy was destroyed suggests 
that Tyler was able to maintain strict discipline. The concessions 
promised by the king at Mile End on June 14 (see PEASANTS’ 
RevoLT) persuaded many of the men to go home, while Tyler 
and the Kentishmen remained in arms. Tyler must be held re- 
sponsible for the anarchy which followed the surrender (June 14) 
of the Tower of London. The force of the rising was already spent 
when the king met the Kentishmen at Smithfield on Saturday, 
June 15. Tyler put forward more radical proposals, including a 
demand for the confiscation of all church lands, and, despite the 
king’s assurances, he was unwilling to disband his followers. Dur- 
ing an altercation with one of the king’s attendants, Tyler was 
attacked and badly wounded by the mayor of London, William 
Walworth (see WatwortH, Sir WiLrram). The king immedi- 
ately assumed direction of the mob, the government was able to re- 
assert its authority and the rebellion in London was ended. Tyler’s 
followers carried him to St. Bartholomew's hospital, from which 
he was soon dragged and beheaded, on Walworth’s orders. 

See B. Wilkinson, “The Peasants’ Revolt of 1381,” Speculum, vol. xv 
(1940). (T. B. P.) 

TYLER, a city of northeastern Texas, U.S., 100 mi. ESE 
of Dallas; the seat of Smith county. The town was laid out in 
1846 and was named for Pres. John Tyler; its economy was based 
on trade and farming until 1930 when the East Texas oil field was 
discovered. Tyler subsequently became headquarters for many 
operators and oil companies and the population increased rapidly. 
In 1960 the population of the city was 51,230; that of the standard 
metropolitan statistical area (Smith county) was 86,350. (For 
comparative population figures see table in Texas: Population.) 
Tyler is also a distribution centre for densely populated east 
Texas, which produces cotton, corn, berries, pecans, oil and natural 
gas. Manufacturing includes oil refining, iron foundries, metal 
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fabrication, prefabricated homes, air conditioners and ceramics. 
A majority of the nation’s field-grown rose bushes are produced 
in nurseries in the area. Tyler was chartered as a city in 1907. 
It has a council-manager form of government, in effect since 
1915. Educational facilities include Texas college, a private in- 
stitution founded in 1894, and a public junior college organized in 
1926. Tyler State park, a municipal rose garden, city parks and 
six nearby lakes provide excellent recreation. The Tyler Rose 
festival in October and the East Texas state fair in September 
attract thousands of tourists. (L: Gee) 

TYLOPOD, any of the pad-footed mammals of the ruminant 
superfamily Tylopoda, a major division of the order Artiodactyla, 
even-toed hoofed animals. The Tylopoda, which sometimes is 
given equal (subordinal) rank with the Ruminantia, is composed 
of but one or two families, depending upon the authority fol- 
lowed. The family Camelidae is always included, and the terms 
tylopod and cameloid have become near synonyms. The evolu- 
tion and geographic distribution of the Camelidae from the Eocene 
to Recent times is nearly as well known as that of the horse 
family. Although camels are now extinct in North America, the 
group was important there throughout Tertiary and Pleistocene 
times, and only entered other continents during the Pleistocene, 
or Great Ice Age. The extinct Xiphodontidae, the other family 
often included, were generalized artiodactyls that lived in Europe 
during Late Eocene and Early Oligocene times, 35,000,000 to 
50,000,000 years ago. 

General.—The family Camelidae is composed of 2 living genera 
(Camelus and Lama) and about 25 extinct genera. There are but 
two living species of Old World camels: Camelus dromedarius is 
the one-humped Arabian camel or dromedary, and C. bactrianus 
is the smaller two-humped Bactrian camel. Both exist as do- 
mesticated animals, used primarily as mounts and as beasts of bur- 
den, Reports of wild Bactrian camels in central Asia are usually 
attributed to feral animals, although there is evidence that wild 
Bactrian camels may still live in Asia (see CameL). The New 
World llama (Lama glama glama) and its allies, the alpaca (L. g. 
paca), guanaco (L. g. huanacus), and vicuña (L. vicunia), belong 
to the other living camelid genus. The guanaco and the vicuña 
are the living wild forms. ‘The llama is very closely related to the 
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guanaco and is usually considered to have been domesticated from | 
it. Unfortunately, the affinities of the alpaca are less certain, al- 
though it too appears to be closest to the llama, probably as a 
hybrid resulting from the crossing of the llama with one of the 
other forms. 

Characteristic Features—The chief distinguishing features 
of the Tylopoda are found in the hard parts of the anatomy: in the 
structure of the feet, tympanic bulla (bone enclosing the middle 
ear), and neck vertebrae; in the number and form of the teeth; 
and in the absence of horns. The living forms are cud-chewing. 
Characteristics of the soft anatomy peculiar to the Recent Tylop- 
oda, and hence probably to most of the Mid- and Late-Tertiary 
members of the group, are the presence of a rumen andan en- 
larged psalterium of the stomach, a diffuse type of placenta, and 
the relatively high number and peculiar oval shape of the red 
blood corpuscles. 

In the feet, the carpal and tarsal bones are relatively unspe 
cialized in that there is very little fusion of bones, unlike most 
other ruminants. For example, in the tarsus, the cuboid and 
navicular are always separate, and only the ecto- and meso- 
cuneiforms are fused. Both fore and hind feet are completely 
two-toed and digits two and five 
are either absent or present 
merely as vestiges (xiphodonts 
and early camels). The metapo 
dials of the third and fourth toes 
are elongate and slender, ap 
pressed in the Early Tertiary 
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genera and consolidated into # 
cannon bone in the Late Tertiary 
and modern Tylopoda. The dis 
tal ends of the metapodials, which 
form the cannon bone, remat 
unfused and in the later generi 
tend to diverge slightly. i 
keels of the distal articular face 
of the cannon bones are ay nt 
to the palmar surface of “i 
facet. The hoof is not well dere 
oped, but is limited to the upp? 
surface of the terminal phalatt 
A heavy cutaneous pad anda 
cutaneous elastic cushion arè n 
veloped in Recent Tylopot 
facts alluded to in the a 
which is derived from the fe 
meaning “pad-footed.” Al bey 
pear to have been digitigrade es) 
mals (walking on their Bal) 
except the Eocene and A 
Oligocene forms which were pir 
ably unguligrade (walking Hi 
their enlarged nails, or hoov! 
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TYLOPOD PHYLOGENY AND RELATIONSHIPS 


The tympanic bulla has a ™ 
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distinctive structure in all Oligocene and post-Oligocene genera; 
tis expanded and filled with a cancellous bony tissue. 

The seven (as in most mammals) cervical vertebrae are elon- 

| gate. The vertebral artery runs within the neural canal in the 
l posterior region of each vertebra and perforates the inner side of 
the pedicle of the arch anteriorly instead of running through the 
length of the transverse process as in all other ungulates and most 
l mmals. 
Mhe molar teeth have the typical crescentic-shaped cusp pat- 
tem called selenodont. The dental formula in the early genera 
is the same as that of all primitive ungulates: on either side of 
the head are 3 upper and 3 lower incisors, 1 upper and 1 lower 
canine, 4 upper and 4 lower premolars, and 3 upper and 3 lower 
molars; a total of 44 teeth in the adult. During the Tertiary pe- 
riod, successive genera appeared with reduced dental formulae. 
Accompanying this reduction, gaps (diastemae) opened between 
some of the teeth. Camelus has the following dental formula: 
1}, C}, P$, Mg; Zama has premolars further reduced to 
Pi or Pg. In the deciduous dentition of the young there are 3 
upper incisors, but when they are shed only the last of these is 
replaced by a permanent tooth. 

‘classification and Relationships.—The family Camelidae is 
divided into four subfamilies, The Poebrotherinae, the most 
primitive subfamily, is the an- 
cestor of the others. The most 
_ important or best known genera 
are Protylopus and Poebrother- 
jum. The genus Pseudolabis is 
here included within the Poe- 
 brotherinae although it is some- 
oie put into a distinct subfam- 
ily. 

The gazelle camels, subfamily 
Stenomylinae, constitute an ex- 
tinct North American line that 
Hel during Miocene and Early 

locene times. Stenomylus is 
the best known genus of these 
graceful, fleet-footed camels. 

l The main camel line leading to 
the Recent camels and llamas, 
subfamily Camelinae, was con- 
ied perth America from Late Oligocene time until the Pleisto- 
of i y the beginning of the Pleistocene, with the establishment 

and bridges connecting the continents, several stocks within the 
ae began important migrations, One group migrated to 
in egg a A frica via the dag ae bute where, SE 

» Camelus continues to live. nother major gri 

han the Panamanian land bridge and established itself in South 
if a where the llamas live today. There was some branching 
eh € stock in North America. Procamelus of the Late Miocene 
ine. as its teeth and skeletal proportions show, on the Camelus 

l, close to the point at which the Lama group separated off. The 
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genus Camelops continued apparently in considerable numbers up 
to the end of the Pleistocene, the time of great dying-off of large 
mammal species over most of the world. One final line of descent 
is represented in the North American fossil record by four genera: 
Paratylopus, Oxydactylus, Miolabis, and Alticamelus, which are 
characterized by their tendency to become giraffelike in body 
proportions, These comprise the subfamily Alticamelinae of 
Oligocene, Miocene, and Pliocene times. 

A few anatomic features common to the xiphodonts suggest a 
departure from the basic plan of the most generalized artiodactyl 
toward that of the earliest camels. It is the more primitive of 
the two families of Tylopoda. Differences of opinion exist con- 
cerning the best placement of the family. Some exclude it from 
the Tylopoda and place it within a group comprising the most 
primitive ruminants on the line leading to the Camelidae. 

Brstiocrapny.—S. Frechkop, “Ruminants,” and R, Lavocat, “Rumi- 
nant Fossiles,” in Traité de Zoologie, ed. by P. P. Grassé (1955); 
R. M. Gilmore, “Fauna and Ethnozoology of South America,” in 
Handbook of South American Indians (1950); A. S. Romer, Verte- 
brate Paleontology, 2nd ed. (1945); W. B. Scott, A History of Land 
Mammals in the Western Hemisphere (1937). (W. D. T.) 

TYLOR, SIR EDWARD BURNETT (1832-1917), En- 
glish anthropologist who is credited by many authorities with 
having created the science of culture. Born at Camberwell, Lon- 
don, on Oct. 2, 1832, of a well-to-do Quaker family, he was edu- 
cated at Grove House, Tottenham, a denominational school. Dur- 
ing 1855-56 he traveled in the United States and in the latter year 
visited Mexico with Henry Christy, the prehistorian. Tylor’s 
observations were published as Anahuac, or, Mexico and the 
Mexicans, Ancient and Modern (1861). In 1865 his reputation 
was established by Researches into the Early History of Mankind 
and the Development of Civilization (new edition 1964); fol- 
lowed (1871) by his most important work, Primitive Culture (new 
edition, two volumes, 1958). He also published a popular text, 
Anthropology (1881). Tylor was keeper of the University Mu- 
seum (1883) and reader in anthropology (1884) at Oxford Uni- 
versity. In 1888 he became lecturer at Aberdeen University and, 
in 1896, first professor of anthropology at Oxford, A fellow of 
the Royal Society, he was knighted in 1912. 

Like most of his contemporaries, Tylor was a cultural evolution- 
ist, but in moderation. On the question of diffusion versus inde- 
pendent invention as an explanation of cultural similarities, he 
put fact before theory, carefully assessing the evidence in each 
case. His studies on mythology and magic and his famous deriva- 
tion of religion from animism are both scholarly and provocative. 
He died on Jan. 2, 1917, in Wellington, Somerset. 

See also ANIMIsM; FOLKLORE; MAGIC, PRIMITIVE; RELIGION, 
PRIMITIVE, 

See G. W. Stocking, Jr, “Matthew Arnold, E. B. Tylor, and the 
Uses of Invention,” American Anthropologist, vol. 65 (Aug. 1963). 

TYNDALE (Tıpa, Trypate), WILLIAM (c. 1494- 
1536), English reformer, translator of the first English printed 
Bible, the parent of a series of English Bibles, including the King 
James (Authorized) Version, came of a well-to-do family in 
Gloucestershire, where the influence of Wycliffe and the Lollard 
movement was still strong (see LOLLARDS; WYCLIFFE, Jonn). 
This influence upon Tyndale may well have been deepened through 
his years as a student in Oxford, for there Wycliffe had been an 
honoured teacher and leader. Other profound forces, too, beat 
upon him, for that was the vibrant age when the medieval world 
was giving place to the modern. The names of Colet, Erasmus, 
Columbus and Luther suffice to suggest the eager expectation that 
then stirred men’s minds. Tyndale took his B.A. in 1512 and his 
M.A. in 1515, then went on to Cambridge where apparently he 
advanced his familiarity with the Bible and biblical languages. 

For some months in 1522-23 he served as tutor in the home of 
Sir John Walsh in Gloucestershire. There he was drawn into fre- 
quent discussions of current topics with clergy of various ranks 
who frequented his host’s generous table. As a result he became 
suspected of heretical tendencies. On his part, he came to real- 
ize the ignorance and selfishness of the clergy and the need of 
an English translation of the Bible. This idea may have been in 
his mind since 1516 when Erasmus brought out the first printed 


436 


New Testament in Greek, but now it had stimulus in Luther’s 
German translation of the New Testament published in 1522. At 
length, recognizing that his presence constituted a danger to his 
hosts, he requested permission to terminate his appointment; and 
in the summer of 1523 he went to London, hoping for assistance 
in his translation project from Cuthbert Tunstal, bishop of Lon- 
don. In this he was disappointed, and after several months of a 
growing sense of futility he departed for the continent. The long 
debate over whether or not he went to Luther appears to have 
been settled in the affirmative by recognition of Tyndale’s name, 
in cryptic form, as that of a matriculant in the University of 
Wittenberg, May 27, 1524. 

Translation of the New Testament.—At last he set himself 
to his task. It progressed rapidly, and in the summer of 1525 he 
submitted his manuscript to a printer in Cologne. But Johannes 
Cochlaeus, the arch-enemy of Luther, heard of it, primed the 
printers with wine and, getting the whole story, roused the au- 
thorities, Tyndale and his secretary escaped just in time, carrying 
with them the uncompleted printed sheets. In Worms a new start 
was made, and in 1526 an octavo edition of 3,000 copies was is- 
sued. A few copies reached England in May, and by autumn dis- 
tribution was general. Then Tunstal intervened, and at his direc- 
tion available copies were collected and burned at St. Paul’s Cross 
in London, The bishop even commissioned a merchant to buy up 
the supply before it reached England, but this resulted only in 
Tyndale’s having money with which to print more copies. In the 
next three years six editions came out, totaling 18,000 copies. Yet 
the effectiveness of the opposition was such that of all these there 
remain only two known copies of the octavo edition, one in the 
Baptist college at Bristol, Eng., the other in the library of St. 
Paul’s, London; a fragment of the quarto edition is in the British 
museum. Even so, the English New Testament could not be sup- 
pressed; by whatever means, distribution continued. Indeed here 
we stand at the headwaters of the great stream of the English 
Bible. 

Other Work.—But the Old Testament also needed translation. 
To it Tyndale now turned; and, in spite of shipwreck on the coast 
of Holland in which he lost his manuscript of Deuteronomy, the 
Pentateuch was published in 1530 (old style; 1531, new style). 
Occupied as he was with writing on religious themes, the transla- 
tion was yet constantly on his mind; indeed there exists a moving 
letter from his last winter in which he requested his jailer to per- 
mit him use of his Hebrew Bible, grammar and dictionary. All 
told, he translated to the end of the Book of Nehemiah, as well 
as Jonah. At his death, his papers came into the hands of John 
Rogers and by him were incorporated into the so-called Matthew’s 
version, and thus into the succeeding stream of English Bibles. 

Some of Tyndale’s writing was polemic, notably his Answer to 
Sir Thomas More’s Dialogue (1530) ; some was expository, as The 
Parable of the Wicked Mammon (1528), a scriptural argument for 
the doctrine of justification by faith. The Obedience of a Chris- 
tian Man (1528) exerted a great influence upon the course of the 
Reformation in England. Throughout, his emphasis was upon the 
great themes of the Reformation, the authority of Scripture, 
the primacy of faith and the rights of the individual. 

He was betrayed, May 23 or 24, 1535, by a certain Henry 
Phillips, was arrested and imprisoned in the castle of Vilvoorde, 
a few miles from Brussels. Some attempt was made to secure his 
release, but early in October (probably Oct. 6) 1536 he was taken 
out into the courtyard of the castle and strangled; his body was 
burned. 

The measure of Tyndale’s achievement is indicated by the un- 
intentional tribute of Sir Thomas More, who linked him with 
Luther as a leader of the Reformation. Similar is J. A. Froude’s 
comment about him: “a man whose . . . epitaph is the Reforma- 
tion.” Itis Froude, too, who says of his significance as translator 
of the Bible, “the peculiar genius, which breathes through it [the 
English Bible], the mingled tenderness and majesty, the Saxon 
simplicity, the preternatural grandeur, unequalled, unapproached 
.. . are all here, and bear the impress of the mind of one man— 
William Tyndale.” (See also BIBLE, TRANSLATIONS OF.) 

The works of Tyndale were first published along with those of 
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John Frith in 1573; new edition 1828-31; Tyndale’s works alone 
1848-50. 

BIBLIOGRAPHY.— J. Foxe, Acts and Monuments (1559-70); R 
Demaus, William Tyndale (1871); J. I. Mombert (ed.), William 
Tyndale’s Five Books of Moses (1884) ; J. F. Mozley, William Tyndale 
(1937), with a brief bibliography. (W.A. I) 

TYNDALL, JOHN (1820-1893), British natural philoso. 
pher best known for his researches on radiant heat, was born at 
Leighlin Bridge, County Carlow, Ire., on Aug. 2, 1820. After a 
brief career as a surveyor and engineer he entered the University 
of Marburg in 1848 and obtained his doctorate in 1850. He be- 
came known through some early magnetic observations and in 
1852 was elected a fellow of the Royal society. 

In 1853 he was chosen professor of natural philosophy at the 
Royal institution, where he became a colleague and friend of 
Michael Faraday. Tyndall became superintendent in 1867. He 
retired in 1887 and died at Hind Head, Surrey, Dec. 4, 1893, 

Tyndall’s investigations of the transparency and opacity of gases 
and vapours for radiant heat, which occupied him during many 
years (1859-71), are frequently considered his chief work, But 
his activities were many-sided. He definitely established the ab- 
sorptive power of clear aqueous vapour—a point of much meteoro- 
logical significance. He made brilliant experiments elucidating 
the blue of the sky and discovered the precipitation of organic 
vapours by means of light. He called attention to curious phe- 
nomena occurring in the track of a luminous beam. He examined 
the opacity of the air for sound in connection with lighthouse and 
siren work, and he finally verified what had already been sub- 
stantially demonstrated, that germ-free air did not initiate putre- 
faction. However, his contributions to science are due more to 
his gift for making difficult things clear than to his original re- 
searches. 

For the substantial publication of his researches, reference must 
be made to the publications of the Royal society; but accounts of 
many of them were incorporated in his books, which include the 
famous Heat Considered as a Mode of Motion (1863), the first 
popular exposition of the mechanical theory of heat, and The 
Science of Sound (reprinted 1964). 

See A. M. Low, They Made Your World (1949). 

TYNE, a river of north England flowing into the North Sea 
below Newcastle. It is formed by the confluence, near the abbey 
town of Hexham (30 mi. [48 km.] from the sea), of the North 
Tyne, which flows from the border hills of Northumberland and 
receives an important tributary, the Rede, below Bellingham; an 
the South Tyne, which rises on the northern slopes of Cross Fel | 
in Cumberland and flows first northward past Alston, where it 8 
joined by the Nent, and then eastward from Haltwhistle, receiving 
the combined East and West Allen, Below Hexham the ‘Tyne fer 
ceives the Devil’s Water, Derwent and Team as right-bank tribu- 
taries. For part of its course the Derwent forms the boundary 
between the counties of Durham and Northumberland, but from 
Wylam the Tyne itself is the boundary. Here the river crosses 
the coalfield, and for its last 14 mi. (23 km.) is a tidal waterway 
under the jurisdiction of the Tyne Improvement Commission 
which has carried out dredging, dock construction, and improve 
ment of the entrance. ais 

The Tyne has shipped coal for at least six centuries, 40 ae 
estuary is now lined with industrial and commercial establis 
ments and large urban communities, constituting a conut 
of nearly 1,000,000 inhabitants. The historic crossing 15 Ly 
Gateshead to Newcastle, and there is still no bridge below p 
castle, 10 mi. from the mouth, but a new road ‘tunnel, bet i 
Howdon and Jarrow, was duẹ for completion in 1967. Hadi d 
Wall (q.v.), entering the Tyne basin near Haltwhistle, olori 
north side of the valley eastward to the estuary below New i 
where at Wallsend the river banks are now occupied by greats 
building and repairing yards. : p ses flow 

For most of their courses the river and its tributarie vail 
through unspoiled countryside, where pastoral farming ptt 
The North Tyne and Rede flow in open dales from the ri = 
border, with only narrow strips of farmland. Once the bee 
of border raiders and cattle thieves, the peaty wastes of the 
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fells in the basins of the Rede and North Tyne have been trans- 
formed in the 20th century by large-scale afforestation. In the 
northern Pennines, the upper dales of the South Tyne, Allen, and 
Derwent were formerly centres of lead mining. Much of the Tyne 
basin, including the finest section of Hadrian’s Wall, lies within 
the Northumberland National Park. (Ar. E. S.) 

TYNEMOUTH, a county borough of Northumberland, Eng., 
atthe mouth of the River Tyne (qg.v.), was granted its charter of 
incorporation in 1849, gained county borough status in 1904, and 
now comprises, with the adjacent borough of Whitley Bay, a par- 
jiamentary borough constituency returning one member to Parlia- 
ment, Pop. (1961) 70,091. Tynemouth has nine electoral wards 
and includes the seaport of North Shields, which has a regular 
mail boat and passenger service to Norway; seaside resorts at 
‘Tynemouth and Cullercoats; and modern residential areas at West 
Chirton, Chirton Grange, and Marden. 

The town centre focuses on Northumberland Square, which con- 
tains the central bus station and is close to North Shields rail- 
way station on the electric loop line to Newcastle. A river ferry 
connects the borough with South Shields and a pedestrian tunnel 
at East Howdon with Jarrow. Prominent buildings include Christ 
Church (the parish church of the borough), the public library 
containing a fine collection of engravings, the High and Low Lights 
(1805-06, a navigational aid), the Master Mariners’ Homes 
(1837), a monument to Lord Collingwood (1845), and Tynemouth 
castle and priory. 

The corporation owns more than 7,000 houses; a water under- 
taking that supplies a population of 250,000 in southeast North- 
umberland; five parks; and beaches at Cullercoats Bay, Tyne- 
mouth, King Edward Bay and Prior’s Haven. The local station of 
the Royal National Lifeboat Institution originated in 1789 when 
the first lifeboat, designed by William Wouldhave and built by 
James Henry Greathead, was launched. The Tynemouth Volun- 
ter Life Brigade, established in 1864, was the first in the country. 
TI e borough’s main industries are fishing, marine engineering, 
and ship repairing. The fishing industry dates from the 13th cen- 
tury, After 1945 a new 200-ac. (81 ha.) estate at West Chirton 
was developed for light industry; products include furniture, tex- 
tiles, glassware, clothing, confectionery, laminated plastics, ma- 
thine tools, light engineering, lighter fuel, scientific instruments, 
and die castings. In 1962, at the Northumberland dock, a new oil 
storage and distribution depot was established. 

a fle early history of Tynemouth began with the abbey whose 
Oia an stand on Pen Bal Crag, the headland at the river mouth, 
St ah ly founded in the 7th and 8th centuries as the priory of 
aall ai and St. Oswin, it was inhabited by the Benedictines as a 
ae ie Alban’s and was strongly fortified in the 14th century 
the ie i e Scots. After the dissolution of the monastery in 1539 

TY ifications were repaired by Henry VIII. (K. T. Y.) 

AG p, PRINTING: see PRINTING TYPE. 

T PE CASTING MACHINE: see TYPESETTING. 
mie METAL, an alloy of lead, antimony and tin used to 
ie ype characters for printing by the raised letter or letter- 

method, or used as the master for making duplicate printing 


a (See Execrrorypinc.) The same basic alloy has been 
good or over five centuries because of its low melting point and 


ion Penity and its minimum of contraction upon solidifica- 
lvant ich provides clean, sharp type characters. Additional 
lity of are: ease of machinability, ease of solderability, avail- 
ih th raw materials, reusability of the alloy, and the ease with 
Cations € hardness of the alloy can be adjusted for various appli- 
loga.) aR by varying the percentages of tin and antimony 
practice he composition of type metals is not critical; in actual 
y. ae however, the composition of the alloy is controlled care- 
eed optimum working properties for use in the type 
idas, equipment employed. Type metal alloys are divided 
alloy A according to the methods of casting to be used. Typi- 

Metal for positions are given in the table. : 
higher m x t foundry or reusable type, being harder and having a 
dividual elting point than the other type metals, is die cast. In- 
type characters are set by hand and foundry type 1s used 


When 
the highest quality of printing is required. 


z= 
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137. 


Alloy Compositions 


Brinell hard- | Melting 


Lead Tin | Antimony | ness numbert | point C.° 
Foundry type* =. . | 62 13 25 34 325 
Linotype metal . . | 86 3 it 19 247 
Monotype metal : .| 78 7 15 24 262 
Stereotype metal 80.5 6.5 13 22 252 


Sometimes as much as 2% of copper is added. 
4250-kg. lead, 30 seconds (see HARDNESS TESTING). 


Metal for Linotype, used extensively for printing newspapers, 
magazines and books, is cast on an automatic machine right in the 
composing room. An entire line of indented brass type molds is 
assembled, and the complete line is cast with Linotype metal and 
cooled to a solid bar while the next line is being set. After use in 
printing, the type is melted for reuse. An alloy having a low, sharp 
melting point is required for this use, 

In the Monotype, single type characters are die cast in the com- 
posing room in a casting machine developed by the Lanston Mono- 
type Machine company, Monotype is desirable where molding 
operations are involved, as in making electrotypes, stereotypes, 
plastic printing plates or molded-rubber printing plates. 

In the stereotype method of making duplicate printing plates, 
molten type metal is poured against a paper mat, usually after the 
mat has been curved so that final plate can be used on a cylindrical 
press (see STEREOTYPING). The paper mat is made by moistening 
a special paper board and pressing it against a flat array of type 
and halftone plates. This process is used by practically all large 
newspapers. 

Because it is easily cast, type metal can be used for making 
statuettes, metallic candlesticks and various other decorative ob- 
jects. See also. PRINTING TYPE. (R. W. J.) 

TYPESETTING. Up to the end of the 19th century type 
was composed by hand, letter by letter, much as it had been in 
the 15th century. Keyboard-operated composing machines, which 
came into use about the beginning of the 20th century, introduced 
the radically new principle of “‘hot-metal” composition in which 
type is cast especially for each occasion from molten metal. This 
method revolutionized the setting of what the printer calls 
body matter or straight matter (e.g., the text of a book or a 
newspaper). For more than a generation, however, hot-metal 
composition found no application in the other main field of type- 
setting, the setting of display matter (cards, letterheads, ad- 
vertisements, etc.). Even in the 1960s hand composition was 
widely used in this class of work. 

Meanwhile, a new and much more revolutionary change began 
to affect both of these main divisions of type composition, For 
display work, it was possible, beginning in the 1920s, to compose 
letters on sensitized film in the variety of designs and large sizes 
required by advertisers. The principle of filmsetting was ex- 
tended to straight matter, and by the 1950s keyboard-operated 
filmsetting machines that entirely eliminated the use of type metal 
were in operation. 

Filmsetting (also known as photosetting or photocomposition) 
has the same aim as did the hand methods of the 15th century— 
to secure a uniform printed page with identical likeness of like 
characters, a flatness of the composite image and a general rec- 
tangularity of page or column. The characters are composed on 
photographic film from which a plate can be made for letterpress, 
intaglio or lithographic printing. A page reproduced from type 
set on film is indistinguishable from one set in metal type, but 
by abandoning the whole idea of metal casting and by eliminating 
the third dimension (depth) of the matrix (see below), filmsetting 
initiated the most profound technological revolution in the history 
of type composition since the development of movable type. 

The Form.—For centuries after the invention of printing, 
replica casting in metal was the only way of ensuring perfect like- 
ness between any prints of the same letter. The letters had to 
be cast in female dies called matrices, which were struck to a 
standard shallow depth by relief-cut, steel model letters called 
punches. The face, or printing surface, of the type, the only part 
that touches the paper, thus precisely reproduced the flat face 
of the punch. But the cast letters had to be tall enough to provide 
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a convenient grip for the compositor’s finger and thumb, so the 
matrix was clamped on a mold in order to seal the bottom of its 
casting orifice. The mold, in which the body (or shank) of the 
type was cast, was of vital importance to the whole invention of 
printing with movable type for it was the means of assuring that 
when the cast types were assembled, their bodies would fit to- 
gether so precisely that the types could then be securely fastened 
together (locked up) into one rigid composite master image— 
the form, or forme, from which a whole sheet was printed at a 
single impression. The form had to be exactly rectangular in 
shape and of uniform thickness (height-to-paper) so that its com- 
posite printing surface, formed by the relief-cast faces of the 
letters, would be perfectly flat. Until the introduction of film- 
setting, all methods of type composition were concerned with the 
fitting together of solid metal objects about one inch high; these 
objects were either individual printing types, such as the single 
piece (or “stamp”) of type, or line-long “slugs.” Each of these 
was given a name and the hot-metal machine operators took over 
the old hand composition phraseology wherever possible. Film- 
setting in its turn is using the same terminology to describe its 
analogous methods of producing those effects. 

The Mold.—The cavity of the two-part mold used in casting 
types had to be adjustable “setwise” (from side to side) to allow 
for the different widths of the characters of the alphabet. But in 
the dimension that the printer calls body size, i.e., from the top 
to the bottom of the printing surface of the character, it was, 
and remains, inalterable. Hence every type cast in a particular 
mold, whatever the character on its face, was of the same body 
size. Types of different faces (in the sense of typographical de- 
signs) could thus be cast from the same mold, so long as the sets 
of matrices were of appropriate size. When type of another body 
size was cast, another mold and another set of matrices had to be 
used. One striking advantage of photographic composition is that 
it can produce images of any desired size from one set of master 
letters by a simple adjustment of lenses. 

Type Size.—The pioneer printers, who had to make their own 
type, possessed molds that they had made or commissioned for 
themselves; their type was in whatever sizes they happened to 
need for the work at hand. Sizes were therefore roughly graded, 
though not by any common unit of measurement. Their earliest 
names identified merely the type size that was thought suitable 
for a particular kind of book. A famous instance is the pica size 
(now 12 point), which is said to have derived its name from the 
conventional type size for the pocket breviaries that William 
Caxton called “pies.” But in the 16th century punch cutting be- 
came an independent profession and the distinction between sizes 
became established as the letter engravers sold “strikes” (brass 
matrices) of their steel punches to more than one printer in more 
than one country, In time printers found it convenient to pur- 
chase their supplies of type ready-made from founders; the type 
was made up in fonts, or founts (complete castings from one set 
of related character matrices), of types of the same alignment 
and body size. This meant that each type-founding firm had to 
establish and maintain to a fine tolerance the sizes that are still 
called pica, brevier (now 8 point) or long primer (10 point). But 
the measurement of the metal type might vary, according to the 
manufacturer’s standard, by several thousandths of an inch, so 
that types from different founders could not be used interchange- 
ably. The type founders profited by this anomaly, for once a 
printer had chosen his supplier, he had to go on ordering from that 
firm the tons of type that were required for the hand composition 
of books and periodicals. 

Standardized Measuring Systems.—In the 18th century 
Pierre Fournier proposed a standard unit of measurement, the 
point, for all type sizes. The later Didot point system, in which 
the point was 0.0148 in., was widely adopted in France and is now 
the one most used in continental countries. English and American 

type founders, however, continued to resist adopting the standard 
units until the later years of the 19th century, when the arrival 
of the hot-metal machines altered the whole situation and forced 
in the point system. The square or quadrat or quad of pica (H) 
had meanwhile become a familiar unit of measurement, setwise as 


well as bodywise, in the English-speaking countries; so the pj 
size was arbitrarily fixed and the Anglo-American point made a 
twelfth of it, or about +y of an inch (.013837 in.), The tradi: 
tional names are still used in some newspaper offices and pri 
shops to refer to the nearest point sizes, and a number of eminent 
Scottish book-printing firms are using the old system of measure, 
ment. 
The other inalterable dimension of the mold, the depth of its 
cavity, had to be strictly standardized from the beginning for 
every mold that the typecaster used. Together with the depth 
of the intaglio matrix it determines the height-to-paper of the 
type from foot to face (see fy, | 
1). The Anglo-American print. 
ing world uses one standard 
height (.918 in.), but there is no 
uniformity of type height—or of 
point measurement—in other 
countries. When hot-metal cast- 
ing was introduced, a great vari- 
ety of molds had to be con 
structed for use in the other 
countries, where combinations of 
ten or more point systems, as well 
as regional varieties of type 
height, are to be found. The new 
filmsetting machines overcome 
such absences of uniformity. 
Use of Film.—The whole idea 
of using photography instead of 
metal for typesetting was made 
to seem practicable and attractive 
Fr kak NA OBAI OF TYPE USED to inventors by the steady in 
$ NOG PAN TE crease in the amount of work 
printed by photolithography and, in display composition, by the 
mechanized process of serigraphy, or silk-screen printing. 
processes require photographic printing on a sensitized plate, and 
relief-cast type is used only in obtaining “repro proofs” (ity 
proofs for photographic reproduction). 


HAND COMPOSITION 


The hand compositor, although he lives in an era of technological 
change and mechanization, remains an essential member of eve 
the most completely mechanized printing house. In addition t 
assembling type by hand, he usually is also responsible for for 
warding to the press, or to the platemaker, the machine-set tyè 
that emerges in long columns of lines. After (or before) coret 
tions are made, the type has to be divided into pages or columns, 
which in turn have to be “imposed” in correct order upon 
large flat table called the stone. In a book house this may al 
placing 32 or more pages of composed type in such an oni i 
to foot, that when the whole large sheet is printed from c fi 
(and “backed up” from a similar form) and then folde ta 
trimmed, all the pages of the resulting “signature” will rea veil 
secutively. An elementary notion of the problems invol al 
imposition can be gained by folding any rectangular piece 0 bse 
twice across, numbering the resulting eight pages and a it 
folding the sheet to see how the type pages would have to. i 
ranged, In a newspaper office the make-up man, 
makes up the complex of headlines and text matt 
page. No matter where he works, the compositor has t ih 
duty of locking up the form in the chase, the iron frame M 
it is taken to the next department. > ot 

All type for hand composition consists of individual lette" | 
other characters. Hand type that is manufactured by m nd 
type founders from matrices of their own design is call pe ust 
type; such type is made of metal that is harder than can 3% oh 
in hot-metal composing machines. Type metal used 1 eer 
foundry and hot-metal casting is a mixture of lead (the PR iad 
ingredient) and variable proportions of tin for y 
antimony for sharpness of detail; foundry type also ¢ Je È 
small amount of copper to increase its durability- Sing al 
can be cast in the print shop by the use of Monot: 
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casting machines; such type is also cast for sale by trade houses 
that have such machines. Y Purchase of either foundry or Mono- 
type type is by pound weight of font; that is, a sufficient quan- 
tity of one size and one design to serve for the kind of work that 
is to be done. . k 

Each character (letter, figure or sign) is supplied in a number 
of “sorts” (identical examples), the quantity being proportioned 
to the expected frequency of appearance of that character in the 
language or in the class of work, A jobbing font of boldface type 
for occasional use in short lines might include 18 “a” (28 “e,” 
“f” and so on), 10 “A.” 4 “&,” proportionate quantities of 
figures 1 to 0, signs of punctuation, and such symbols as $, £, *, +, 
as well as ligatures, which are tied letters cast on one body, such 
ase, fil, It might also include accented sorts (à, ç, etc.). The 
strength of the font is reckoned by the number of sorts of some 
particular character, often the “a 

The scheme of the font is the indication of the particular char- 
acters that are included. A book font in a normal reading size 
would have a strength of 74 “a” (or more); a normal scheme 
(other than for mathematical, foreign language or other special 
purposes) would include not only roman a, A, etc., with related 
figures and signs, but also small capitals (a, B), the italic letters 
with their own figures and signs that must have the italic slant 
(cj. ; ;), leaders (...) and perhaps the commoner fractions, 
although fractions and other mathematical signs are usually 
counted as “specials” that can be transferred from one font to 
another of the same body size. 

Quads and spaces can also be transferred between fonts of 
similar size, These are the blank types that are cast less than 
type-high so as to leave white space in the print. Em, or “mutton,” 
quads, as cast in foundry type, are the square (quadrat) of the 
point size and are mainly used for filling out short lines; e.g., 
finishing out the last line in a paragraph. En, or “nut,” quads 
are half as wide as the em; spacing widths most used for sepa- 
tating words grade down through thick, mid, and thin to the less- 
Used “hair” space, which in careful display setting serves to 
tqualize the visual differences in distance between letters. 

A type case for hand type is a shallow tray subdivided into 
compartments for the respective characters and spaces. A jobbing 
ase, ie., one for a font of large size and low strength, is made 
$0 as to contain the whole scheme of characters. Cases usually 
‘ome in pairs, one for the capitals, small caps and certain less- 
Wed signs and spaces, and the other for the small letters that 
took their name of “lower case” from their position when the 
bal cases are mounted in use—one above the other on a slanting 
hin on top of the storage cabinet or when the cases are partially 
Milled out of the cabinet. The cases form drawers in the cabinet 
fe labeled on the outside. There is a separate pair of cases 
= ic letters. The cabinets usually are ranged in rows that 
Aia or corridors. Nearby is a circular power saw with 
igh: st ë compositor can trim, cut or mitre rules (long thin type- 
C sometimes of brass, that are used as borders or 

ta markers) or cut metal spacing material (long strips less 

‘n type-high used to provide white space between or around 
Minted lines of type). 
ad i compositor examines his copy and whatever specifications 

Rhee: (plan of arrangement) come with it. The layout repre- 
Sis new event within the 20th century; whereas the 19th- 
set hi. ree was expected to be able to design as well as 

Pte ness etc., his descendant must be able to interpret 

a ons of the customer or the typographic designer. 
ibis positon notes the measure (width of line) in which the 
© be set and accordingly adjusts his composing stick, What 


Was s V 
few gba a simple stick of wood hollowed out to receive a 
Metal, ès of metal type has become a precision instrument of 


in Me ìs often the personal property of the compositor and 

e slide Sense is an emblem of his trade. _ 

py within out the pair of cases that he requires and fixes the 

taches wi” easy sight. Holding the stick in his left hand he 

liter, th first finger and thumb of his right hand for the first 

ithe Positions it in his fingers by the feel of the “nick” or groove 
tont of the type and places it at one end of the stick. The 
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type is set upside-down so “The” is set “ype.” Between each 
word the compositor inserts a space. If the matter is to be set 
as text, t.e., in a rectangular column or panel, at the end of the 
line he “justifies” the type by going back over the line and adding 
or removing equal amounts of spacing between words or letters 
until the line is filled to measure. Optically even spacing is the 
penises a true craftsman, whether at the type case or at the key- 
oard, 

The next line is set immediately above the preceding one, and 
so on until the stick is full; the type then is transferred to a galley, 
a long, shallow metal tray in which the composed lines are ac- 
cumulated. If extra interlinear space is required, the compositor 
inserts between each line a thin, line-long strip of soft metal 
called a “lead.” Leads are cast less than type-high in standard 
thicknesses usually from one point and up, in increments of half a 
point. 

If the job is in display, the compositor takes all the lines that 
he has composed from different fonts and makes them up into the 
composite pattern of the whole area, inserting larger units of 
spacing material as required, together with any illustrative line 
or halftone engravings (blocks), etc. (When trade-marks, coats 
of arms, company names or other insignia are cast as metal type, 
they are called logotypes.) The whole composition is temporarily 
bound around its edges with cord. While still on the galley, it goes 
to the proofing press. The first proof goes to a proofreader and 
is marked for correction. “Literals” (e.g., transposed letters) 
and any other departure from the copy may be corrected before 
the second, or author’s, proof is sent out. After the form has 
been on the press, or printing plates have been made from it, it 
returns to the composing department. The surface is washed 
clean of ink and the form, while on the imposing stone, is un- 
locked. Type that was set by hand is retrieved for further use 
and “distributed,” each letter being dropped back into its proper 
compartment in the case. 


MECHANICAL COMPOSITION 


Development of Hot-Metal Machines.—The earliest attempt 
at mechanical composition was patented by William Church in 
1822, In 1842 J. H. Young and A. Delcambre in London used a 
machine for composing the Family Herald. For about the next 
60 years inventors struggled with the problem of assembling and 
spacing out lines of cold (pre-cast) printing types by depressing 
keys that released each type as required from its channel in the 
magazine. Companion machines were invented for distributing 
the types after use into their respective channels. ; 

A key invention that helped make mechanical composition 
practicable was that of the pantographic punch-cutting machine, 
patented in 1884 by a U.S. type founder, Linn Boyd Benton of 
Milwaukee, Wis. Punches had previously been engraved by hand, 
and when a tiny steel letter broke in the course of striking a 
matrix, no hand engraver, however skilful, could reproduce it 
with absolute fidelity. Benton's machine made it possible to en- 
grave any number of identical punches from a mechanical draw- 
ing; hence, for the first time, matrices could be manufactured in 
limitless quantity without the slightest variance, e 

In the same year (1884) Ottmar Mergenthaler (q.v.) of Balti- 
more, Md., a German-born U.S. citizen, patented the Linotype 
machine, the first and still the most famous of the hot-metal 
machines, It took over the general principle of the keyboard and 
resembled the earlier typesetting machines in that multiples of 
different characters were stored in a magazine. It was different 
in that it stored not type but a sufficient number of identical 
matrices to serve for the composition of one line of text. When 
the matrices for’an entire line had been assembled, the line was 
cast as one solid slug and the matrices then returned to their 
respective channels in the magazine. 3 

Tn the following year (1885) Tolbert Lanston of Washington, 
D.C., took out the basic patent on his Monotype machine for hot- 
metal composition in single, or movable, type. This machine 
moved by means of a perforated ribbon encoded at a separate 
keyboard machine, a set of single matrices (one for each char- 
acter in the font), from a traveling frame to the mold orifice where 
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a single type was cast. This invention, which was developed after 
1893, was equally dependent for its success upon the new means of 
making identical sets of matrices. 

Immense capital resources were needed to manufacture in quan- 
tity any machine that had to work to the precise tolerance required 
in typecasting. The history of mechanical composition became 
that of a few powerful private enterprises formed to promote and 
defend patents and to develop an original mechanical concept by 
ancillary inventions. The Mergenthaler Linotype company of 
Brooklyn, N.Y., was first in the field. A Linotype machine was 
first used commercially in 1886 in the office of the New York 
Tribune. In a redesigned form the machine went into regular 
production in 1890 and was offered for sale on the world market 
in 1894, 

In the years that followed a succession of new and alternative 
models improved and extended the machine’s scope. When the 
basic Mergenthaler patents expired in 1914, a similar and compet- 
ing machine was put on the market by the newly formed Intertype 
company of Brooklyn, N.Y. Lanston’s more complex invention 
was developed during 13 years of engineering revision that ex- 
hausted the financial resources of the Lanston Monotype Machine 
company of Philadelphia. The $1,000,000 needed to put the ma- 
chine into regular production was raised by selling the world rights 
outside the American continents to a specially formed English 
company which, from 1931, was called the Monotype Corpora- 
tion Ltd. 

Large-size display setting by hot-metal machines became pos- 
sible when the Ludlow Typograph company of Chicago brought 
out in 1911 its Ludlow type-casting mechanism. With this ma- 
chine, matrices, in sizes suitable for headlines and display work, 
are set and justified by hand and cast as slugs. Certain models 
of Linotype and Intertype machines also are equipped for casting 
large sizes of type. An attachment to Monotype casters extends 
the range of font casting to 36-point type. A Monotype Super 
Caster casts type fonts to 72-point size (one inch). 

The words Linotype, Ludlow, Intertype and Monotype were 
registered as trade-marks by the respective manufacturing com- 
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PORT PRESS, INC., (BOTTOM) MONOTYPE CO 


BY COURTESY OF (TOP) Kt 
FIG, 2.—KEYBOARD LAYOUTS: (TOP) LINOTYPE; (BOTTOM) MONOTYPE 
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(RIGHT) MERGENTHALER LINOTYPE CO. 


(RIGHT) LINOTYPE 


BY COURTESY OF (LEFT) INTERTYPE COMPANY, 
FIG. 3.—MATRICES: (LEFT) FOTOSETTER; 


panies, and the latter three words are legally protected against 
misuse in a generic or descriptive sense. The word Linotype 
has been less successfully defended. 

Line Casting by Keyboard Composition.—The Linotype 
machine has at least one and sometimes up to four magazines) 
each magazine contains at least 90 channels, in each of which are 
stacked up to 20 identical matrices of a given character. The 
keyboard has 90 keys (fig. 2), one for each channel. As the 
operator touches a key, a pawl moves and releases the lowest 
matrix of the corresponding character. The matrix (fig, 3) 
slides down from the slanted magazine and is conveyed by # 
moving belt to the assembler (the ), which has been ad 
justed to the required measure. After each word is assembled, 
the operator presses a space key, which releases a steel spaceband 
(fig. 4) in the form of a sliding wedge. 


When the line contains 
as many matrices and spacebands as the measure will accom 
modate, the operator presses the elevator lever and the entire line 
is raised, securely gripped in steel fingers, and carried to the 
casting mechanism at the left of the machine. Here the line 1$ 
automatically positioned between two vise jaws. There are fout 
molds, all set in a revolving wheel. As the line of matrices an 
spacebands descends, the wheel makes a one-quarter turn and the 
mold to be used in casting that line comes into position. At this 
point a block presses upon the expandable spacebands an G 
drives out the line to the full measure by increasing the space 
between each word. The mold wheel moves forward and the mo 
seals the line under tight pressure. Molten type metal is no 
from the melting pot into the orifice and the line is cast. i 
slug, while still in the mold, is retracted from the matrices 
a knife removes the rough jet of the casting. The slug 18 ri 
and brought between two parallel trimming knives. Mee 
by successive automatic processes the line of matrices and sp 
bands is transferred to grooves, along which the teeth oe 
matrices slide. The spacebands fall out, since they have no ff 
and are returned to their own housing. The matrices are bro 
to the mouth of the distributing mechanism. The matrices i 
six pairs of teeth cut in particular combinations, and ie 
distributing mechanism they engage with corresponding sni ind 
with the result that each matrix drops into its proper channe 
thereupon becomes available for re-use- 

The number of available characters is increase 
“duplex” matrices, in which two forms of the same | 
A and A, or b and b) are stamped. The alternative | 
stamped below the normal casting position on the malt gm 
is occupied by the more frequently used form. When the 
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five sort is required, the operator presses a special key that brings 
the lower letter up into casting position. 

In different machines from one to four additional side magazines 
are supplied to increase the operating range with additional fonts 
s. The operating range also can be increased by exchanging 
magazines, which are interchangeable within certain type and 
mold size limits, and by hand in- 
sertion of special “sorts into the 
assembled line before it is cast. 

‘About 1950 a device called the 
Teletypesetter (developed in the 
early 1930s) came into wide use, 
especially on small daily news- 
papers in the United States, to 
set straight matter and special 
tabular material such as stock 
market quotatio: The basic 
wit of this device was an attach- 
ment that fitted over the key- 
board of a Linotype or Intertype 
machine; the attachment acti- 
vated the keys as a perforated 
tape was passed through it. The 
tape, which was encoded with 
combinations of six holes, could be punched with a manually op- 
erated perforating unit in the same office or with a mechanical 
perforator operated by electrical impulses received over telephone 
wires from a transmitter many miles away. 

Keyboard Composition in Single Type.—A separate and 
independent Monotype keyboard machine is first used to encode 
a paper ribbon by perforation. The ribbon is then transferred 
to an automatic Monotype composition caster, According to the 
nature of the work, from one to three casters, attended by one 
operator, may be fed by ribbon produced on one keyboard. 

A Monotype keyboard has 276 or 304 keys arranged in two 
banks (fig. 2). As the operator presses a key, the paper ribbon 
at the top of the machine advances by { in., unwinding from one 
spool to another, and is pierced by a combination of two punches, 
out of a row in line, that encode that particular letter by the 
relative positions of two holes. The width of each letter is reg- 
istered on a moving scale, When the line is so nearly full as to 
accommodate only a few more letters, a revolving cylinder auto- 
matically calculates the amount of remaining space and indicates, 
from that point onward, which two justification keys, out of a 
tow of numbered red keys, should be pressed to complete the line. 
When the perforated ribbon of the text, or any part of it, is trans- 
erred to the caster, it passes in 
"verse direction over a row of 
ur vents; thus the larger holes 
Indicating justification, which 
control the width of each space 
be cast between words, are the 
rst to be presented to the caster. 
eee compressed air from 
tion holes ae yras the justifica- 
titm so th Şi the spacing mecha- 
tast lims, equal width will be 
Out the i words so as to drive 

to full measure. 

waly matrix case (fig. 5), which 
Matrices eens 255 different 
ing to the apes in rows accord- 
Hiaracters pine of the different 

ie i slides backward or 
lution of i frame at each revo- 7 ote 
tording i e chinn, and the frame itself moves mais y. " £ 
ovement the two perforations at that step of the ri on, 5 
Perforatio is stopped by a pin blown up by compressed air. ad 

n Aa n selects the required row, thereby controlling also t e 
è rg or narrowing of the mold cavity; the other determines 
When He Position (in the row) that contains the matrix. 
matrix is selected, it is clamped for a fraction of 


or size’ 


BY COURTESY OF MERGENTHALER LINOTYPE CO. 


FIG. 4.—LINOTYPE MATRICES AND 
SPACEBANDS IN ASSEMBLED FORM 


BY COURTESY OF MONOTYPE CO. 
FIG. 5.—MONOTYPE MATRIX CASE 
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a second over the mold and the type is cast, trimmed and 
ejected. 

In Monotype machine composition, the widths of letters and 
spaces are expressed in units—in effect, 18ths of the widest letter 
in the font. The basic unit is one-eighteenth of one point, or 
-0007687 in. The em is not necessarily square as in foundry type, 
for all space and letter widths are relative; e.g., a condensed face 
in 10 point may be “114 set,” the em being that much narrower 
(i.e., 114 to 12) setwise than it is high pointwise. 

Special single-type composing machines developed by the Lan- 
ston Monotype company increased the number of available matri- 
ces to 324. The separate keyboard has 120 keys and four shifts, 

Filmsetting and Computerized Typesetting.—As early as 
1895, a practicable invention for photographic composition was 
patented by William Friese-Greene, the English pioneer of cinema- 
tography, though it was abandoned for lack of financial support. 
The Dutch Hadego headline machine was in use before World War 
II; with it, display matrices of plastic are composed by hand and 
then photographed. In 1947 the Intertype company brought out its 
Fotosetter, the first keyboard-operated filmsetting machine in regu- 
lar production, This adapts the mechanical principles of the line- 
casting machines but uses toothed matrices that carry photographic 
negatives (fig. 3). The lines, composed on film as separately photo- 
graphed characters, are justified in advance by a method that dis- 
tributes excess space between letters as well as words. 

Another adaptation of an existing hot-metal machine is that pro- 
duced by the Monotype Corporation Ltd. under the trade-mark 
Monophoto, The matrix case is again positioned by a ribbon per- 
forated on a conventional Monotype keyboard; through the 
transparent plastic matrices a beam of light photographs each re- 
quired letter in turn, When the line is completed, the strip of film 
is advanced on a revolving drum. 

Several systems emerged along radically different lines. The 
Photon was developed under the sponsorship of the Graphic Arts 
Research foundation of Cambridge, Mass.; it was invented by 
Rehé A. Higonnet and Louis Moyroud in France, where it is 
known as the Lumitype. Under one system, the operator types 
the copy on a standard electric typewriter that is connected with 
a telephone relay system and a photographing unit. By electronic 
means involving a memory storage and computer system, justified 
lines could be set in combinations of 16 different fonts. The vari- 
ous characters are arranged in concentric circles in a revolving 
glass matrix disk. A stroboscopic lamp passes light through the 
selected character into an optical system, by means of which it 
is projected in any of 12 different point sizes onto the sensitized 
film. In the Mergenthaler Linotype company’s Linofilm machine, 
a separate keyboard encodes the copy and justification electro- 
mechanically on a tape. The independent photographic unit is 
automatic and capable of storing 18 grids of 88 characters each for 
combination setting. Under the control of the tape, the desired 
font grid is presented from a turntable and each character in turn 
is selected and projected by shuttering a multilens system. 

The filmsetting methods that depart radically from any hot- 
metal principle gain very high projection speeds and a large range 
of characters but create special problems of servicing the machines 
and training operators. The filmsetting epoch was still in its in- 
fancy in the mid-1960s since the influence of both the keyboard 
machines and the display machines, of which many competing 
makes had come on the market, was just beginning to be felt. 
Computerized typesetting—which is based on use of electronic 
digital computers to prepare tapes to drive and control typesetting 
machines—was introduced in 1963 for commercial use by two 
newspapers in the U.S. Thereafter computer technology for 
photocomposition and for hot-metal composition became signifi- 
cant in graphic arts, as it had already become in industry for data 
processing for other purposes. High-speed photocomposition ma- 
chines were developed that could handle the output of a number 
of keyboard operators who prepare punched tape (which is then 
processed by computers under programs for justification and hy- 
phenation of lines and other typographical parameters). Among 
them were the Photon Textmaster and the Zip, Mergenthaler’s 
Linotron and Intertype’s Fototronic. Typesetting procedures and 
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traditional industry practices were under systematic and funda- 
mental review. New opportunities for economy, flexibility, and 
speed were offered by new systems that the new technology made 
possible. One advanced application for “typesetting” was elec- 
tronic character generation: characters were generated on the face 
of a cathode-ray tube and processed by a camera unit to make 
printing plates. 

Rising labour costs and stoppages caused by labour disputes 
also encouraged the development of facsimile and other methods 
of reproduction from office typewriters, and from computer print- 
outs, and several machines were invented that stood midway in 
development between the typewriter and the composing machine, 

See also PRINTING; PRINTING TYPE; TYPOGRAPHY. 

(B. L. Wa.; X.) 

TYPEWRITER, a writing machine that consists of a key- 
board controlling the selection of characters for sequential im- 
pression from a group of type arranged on separate rods or on the 
periphery of a disc, cylinder, or sphere, Formerly the term 
“typewriter” was also applied to the operator; later the operator 
became known as a typist. 

The typewriter was one of the great transforming factors of 
modern business. One problem that confronted the writing ma- 
chine in its early days was the lack of competent operators. Out 
of that need arose the modern commercial school, which became a 
prominent feature in the educational system of every country. 
Socially the changes wrought by the typewriter have been even 
more noteworthy, The majority of stenographers and typists are 
women, and in all western countries it was the typewriter that first 
opened to women the doors of business life. 

History.—The first recorded attempt to invent a typewriter 
shows that on Jan, 7, 1714, a British patent was granted by Queen 
Anne to Henry Mill for “an Arti- 
ficial Machine or Method for the 
Impressing or Transcribing of 
Letters Singly or Progressively 
one after another, as in Writing, 
whereby all Writing whatever 
may be Engrossed in Paper or 
Parchment so Neat and Exact as 
not to be distinguished from 
Print.” No drawings of Mill’s 
machine exist, and its construc- 
tion is not known. The only 
other attempt recorded in the 
18th century was a machine invented in France in 1784 for em- 
bossing characters for the blind. The first U.S. patent on a type- 
writer was granted in 1829 to William Austin Burt of Detroit. His 
machine (fig. 1), called a typographer, operated like modern toy 
typewriters, the type being mounted on a rotating semicircular 
frame that was positioned to bring the desired letter to the print- 
ing point and was then depressed against the paper by means of a 
lever. The only model of this machine was destroyed by fire in 
1836. 

Various kinds of machines were attempted in the 19th century. 
Two models (one of which is illustrated in fig. 2) were developed 
by Charles Thurber of Worcester, Mass., in 1843-45; neither was 
successful, but they had such improvements as a cylinder or platen 
for holding the paper. Other machines took various forms; most 
were large and cumbersome and several resembled pianos in size 
and general shape. The machines of the early 19th century pro- 
duced printing of reasonable quality but actually were much slower 
than handwriting. Many of the machines were intended for pro- 
ducing copy that the blind might read by touch. 

Although Alfred Ely Beach of New York invented a typewriter 
in the mid-1800s, his most significant contribution to typewriter 
technology was as editor of the Scientific American, in which he 
reprinted an article describing the invention of John Pratt, an 
American, which had appeared in a London magazine, Engineering. 
Pratt’s machine, patented in England, utilized the type-wheel prin- 
ciple; it had 36 type slugs in three rows on the type wheel. On the 
same principle a model by Thomas Hall of Brooklyn (1867; fig. 3), 
used a moving stylus to select keys through a perforated dial plate. 


BY COURTESY OF ROYAL MCBEE CORP. 
FIG. 1.—BURT'S TYPOGRAPHER, 1829 


TYPEWRITER 


EESE PA 2 Hn 7 È 
BY COURTESY OF ROYAL MCBEE CORP,; SMITHSONIAN INSTITUTION 


FIG. 2.—THURBER'S PRINTING MACHINE, 1843. 


The reprinted article on Pratt’s machine was read by Christopher 
Latham Sholes, who was inspired to construct the first practical 
typewriter in 1867. 

First Practical Typewriter—In the early days of the design 
Sholes, Carlos Glidden, and Samuel W. Soulé worked together; 
Soulé soon retired from the undertaking, but Sholes, within five 
years, made nearly 30 experimental models. The first of these, 
showing the working principles only, was patented on June 25, 
1868. The second one, patent of July 14, 1868, was the, first 
efficient typewriter model, in that it would write well at a speed 
far exceeding the pen, It was still, however, a very crude ma 
chine, lacking the now familiar keyboard layout, typewriter car 
riage, and the cylinder or platen. Many improvements followed, 
and finally on March 1, 1873, with the assistance of James Dens | 
more acting as promoter, a contract was made with E. Remington 
and Sons, gunsmiths, of Ilion, N.Y., for the development 
manufacture of the Sholes machine. The first completed type 
writers were placed on the market early in 1874, and the machine 
was soon renamed the Remington. Among its original featutts 
which were still standard in machines built in the second half of 
the 20th century were the cylinder with its line-spacing and cae 
riage-return mechanism, the escapement which causes the letter 
spacing by carriage movement, the arrangement of the type bats 
so as to strike the paper at a common centre, the actuation 0 
the type bars by means of key levers and connecting wires, printing 
through an inked ribbon, and the positions of the different chat 
acters on the keyboard, which conform almost exactly to the ar 
rangement that is now universal. The Remington typewriter Lia 
not very successful, though one was purchased by Mark Twat 


the first author to submit a typewritten book manuscript. 
Further Refinements.—The first typewriter ha 
mechanism—it wrote capital letters only. The prob 
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FIG. 3.—HALL’S TYPOGRAPHIC MACHINE, 1867 
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ing both capitals and small letters without increasing the number 
of keys was solved by placing two types, a capital and lower 
case of the same letter, on each bar, in combination with a cylinder- 
shifting mechanism. The first shift-key typewriter—the Reming- 
ton model 2—appeared on the market in 1878. Soon after ap- 
ared the so-called single-key or double-keyboard machines, 
which contained twice the number of keys—one for every charac- 
ter, whether capital or small letter. An example of this kind of 
machine is the Caligraph (fig. 4), designed by George Washington 
Yöst, Franz X. Wagner, and H. L. Wagner in 1885. For many 
‘years the single-key and the shift-key machines competed for 
popular favour, but the development of the touch method of typ- 
ing, for which the compact keyboard of the shift-key machines 
was far better suited, was a deciding factor. Touch typing was 
slow in its early progress and before the 1890s was practised only 
by skilled operators. However, it rapidly gained acceptance, and 
alter 1900 it was virtually the universal method of instruction. 
Another early issue concerned the relative merits of the type- 
bar and the type-wheel principles. The latter construction traces 
its descent through the Burt machine of 1829 and the Pratt ma- 
chine of 1866. In 1880, shortly after Sholes introduced his bar 
machine, James B. Hammond of New York patented a cylinder 
machine (fig. 5); similar to the modern Vari-Typer, it used a 
hammer to hit the back of the paper, pressing it against the type 
cylinder, In 1881 Lucien S. Crandall of Groton, N.Y., developed 
acompact cylinder machine (fig. 6); depressing a key caused the 
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FIG. 4,—YOST'S CALIGRAPH, 1885 
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tated to shift laterally and rotate, thus selecting the proper let- 
i Pressing it against the paper. 
2 modern machines of this variety the type faces are mounted 
ype Tena or segment, the operation of the keys brings each 
ÎS prod Ree printing position, and the imprint of type on paper 
an tha by a trigger action, The type-wheel machines offer 
changes ahs in the ease with which the type segments may be 
Follo pens extending the range and versatility of the machine. 
van mae, the first shift-key typewriter of 1878, the next great 
ce was visible writing. On all the early type-bar machines 
e ha were arranged in a circular basket, located underneath 
Werside ne and the type printed at a common point on the 
r to i of the cylinder. This construction compelled the opera- 
e dee the carriage in order to see the writing line. 
Machines > visible-writing machine appeared in 1883. The early 
top ai n rloyed the down-stroke principle, the type striking 
l lead i the cylinder. Later the front-stroke machines took 
ind to l the general business field; the first machine of this 
Wiliams. Ain prominence resulted from the work of John N. 
ced in (1890). In front-stroke machines the’ type bars are 
front Segment in front of the carriage, the type printing on 
of the cylinder. This solved the problem of visible 
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writing, and all writing machines 
of the leading standard makes are 
of this type. 

On nearly all typewriters the 
printing is done through an inked 
ribbon, which is fitted on spools, 
travels with the operation of the 
machine, and reverses automati- 
cally when one spool becomes 
completely unwound. On other 
machines an inking pad is used, 
the type contacting the pad prior 
to printing. 

Noiseless Typewriters.—The 
noiseless linkage is a variation of the conventional type-bar link- 
age causing the type bar to strike the platen at a lower velocity 
but with the same momentum. Although it produces less noise 
than the conventional typewriter, the noiseless typewriter cannot 
produce as fine an impression or as many carbon copies. The 
noiseless typewriter has enjoyed only limited success. 

Electric Typewriters.—A significant advance in the type- 
writer field was the development of the electrified typewriter 
(fig. 7). The electric typewriter is basically a mechanical type- 
writer, with the typing stroke powered by an electric motor drive. 
The typist initiates the key stroke, the carriage motion, and other 
controls by touching the proper key. The actuation is performed 
by clutching the proper linkage to a constantly rotating drive shaft. 
Advantages of this system include lighter touch, faster and more 
uniform typing, more legible and numerous carbon copies, and less 
operator fatigue. The electric typewriter made great progress as 
an office writing machine, having been adopted as standard equip- 
ment in many large offices. They are produced by all major type- 
writer manufacturers. 

Thomas A. Edison in 1872 produced the first electrically oper- 
ated “typewriter,” consisting of a printing wheel. The machine 
later developed into the familiar ticker tape printer. The electric 
typewriter as an office writing machine was pioneered successfully 
by James Smathers, who produced a working model by 1920. 

In July 1961 the first commercially successful typewriter based 
on a spherical type-carrier design was introduced by the Interna- 
tional Business Machines Corporation. It provides an electric 
typewriter, called the Selectric, without a movable paper carriage. 
The sphere-shaped typing element moves across the paper, tilting 
and rotating as it selects the desired character or symbol. The 
motion of the element from left to right eliminates the need for a 
movable paper carriage. 

Portable Typewriters.—The early portables of the late 19th 
century were slow, awkward, type-wheel machines, In 1909 the 
first successful portables, invented by Frank S. Rose, appeared on 
the market. By the 1950s practically every typewriter manufac- 
turer produced a portable typewriter, all of which were type-bar 
machines similar in operation to the office machines. Designed 
with lighter parts than those of standard models, portables are 
more compact but less sturdy. Electrical operation of portable 
typewriters was introduced in 1956. 

Modern Developments.—The inherent versatility of the type- 
writer, particularly the electric typewriter, led to its application 
to many tasks once considered beyond its scope. One example is 
the accounting machine, which evolved from the typewriter and 
the adding machine, This office 
machine is capable of tabulating 
in vertical columns, performing 
arithmetic functions concur- 
rently, as well as typing horizon- 
tal rows, thus performing com- 
plete bookkeeping functions, Its 
development served as a natural 
bridge for the entry of the type- 
writer industry into the data- 
processing or computer field. A 
typical device illustrating this 
outgrowth from typewriters to 


BY COURTESY OF ROYAL MCBEE CORP, 
FIG. 5.—HAMMOND'S MACHINE, 1880 


BY COURTESY OF ROYAL MCBEE CORP, 
FIG. 6.—CRANDALL'S PRINTING 
CYLINDER MACHINE, 1881 
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FIG. 7,—MODERN ELECTRIC TYPEWRITER 


data processing is the paper tape punch and reader. This machine 
is connected to a specially modified typewriter so that it may con- 
trol the printing of the typewriter or may produce punched tape 
under control of the typewriter. 

Special-purpose typewriting machines have been developed for 
use as composing machines. Although typewriters cannot compare 
in quality, style, and versatility with special composing machines, 
which produce type directly on metal slugs, the high cost of skilled 
typesetting labour provided the impetus for the development of 
composing typewriters that require far less operator training. 
Since the fundamental requirement of a composing typewriter 
is the ability to supply different type font styles and sizes, the 
type-wheel machine is far more suitable than the type bar. The 
Vari-Typer machine, especially developed for this service, op- 
erates on the principle of the Pratt machine of 1866. Other major 
requirements of a typing machine whose output must resemble 
print are the proportional spacing of characters in a word and 
justification, or alignment, of the right-hand margin. An electric 
type-bar machine was developed which provided proportional spac- 
ing—the assignment of space for each character in proportion to 
its width, The other requirement, margin justification, proved 
more difficult to attain. Most of these machines provided for 
preliminary typing of a line, determining the necessary compen- 
sation for the line length, and retyping to the exact length. A 
more complicated machine was introduced that would automati- 
cally justify a line of type with one keyboarding. This was ac- 
complished by a system on which the operator typed manually 
into a storage unit, from which a computer first automatically 
compensated for line length and then operated a second typing 
mechanism. By mid-20th century the typewriter was widely used 
as a composing machine in spite of its limitations, and it promised 
to be even more popular as improvements were developed. 

One of the most important advances in the field of typewriters 
and office machines was the development of automatic controls 
that allow typing from remote electrical signals rather than from 
manual control. This technique provided the basis for a new 
concept in typewriter application. Office machine manufacturers 
developed an integrated system of business communication utiliz- 
ing remote control typewriters and computer techniques. With 
this system, machines handling all the different office machine 
functions, such as the typewriter, calculating machine, and print- 
ing telegraph, together with mass data-processing computers and 
electronic storage systems, are tied together by the use of “com- 
mon language” coded electrical signals. Thus any component ma- 
chine produced by any manufacturer could be connected to any 
other without the use of special code converters. Other automatic 
typewriter devices were available including a vacuum-operated 
system that controls and operates a standard typewriter from a 
perforated roll of paper tape in a manner much like that of the 


player piano. 
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The need for high-speed printing machines to convert: the oy 
put of computers to readable form prompted the introduction ata 
specialized high-speed form of “typewriter” by 1953, Tn this class 
of machines, the paper is fed between a continuously rotating t 
wheel and a bank of solenoid-actuated printing hammers. At the 
instant when the proper character on the face of the type whee 
is opposite the proper hammer, the hammer strikes the paper and 
prints the character, while the type wheel continues to rotate 
By this means, speeds up to 100,000 characters per minute Have 
been attained, as compared with about 1,000 characters per minute 
attainable with conventional type-bar mechanisms. A number of 
different models operating on this principle were developed, all 
of which required elaborate electronic controls to solve the com. 
plex synchronization problem, Many other high-speed output de- 
vices for computers were developed. However, most of these 
utilize techniques that are remote from the typewriter field, in some 
cases using printing mediums other than paper. Speeds of up to 
10,000 characters per second were attained by certain nonmechani- 
cal systems, which, although not actually typewriters, competed 
with typewriters as computer-output devices. See further Orrice 
MACHINES AND APPLIANCES; COMPUTER. 

Breiocraruy—Bruce Bliven, The Wonderful Writing Machine 
(1954) ; Richard N. Current, The Typewriter and the Men Who Made 
It (1954); John A. Zellers, The Typewriter: a Short History, on Its 
75th Anniversary, 1873-1948 (1948). (I. SaL) 


TYPHOID AND PARATYPHOID FEVERS. Typhoid 
fever is an acute infectious disease of man caused by a bacterium, 
Salmonella typhosa. Paratyphoid fever, closely resembling ty- 
phoid though usually milder, is caused by Salmonella organisms 
of other species. 

Typhoid Fever.—History.—This disease is ancient. It canbe 
recognized with reasonable certainty in clinical descriptions by 
medical writers dating back to the time of Hippocrates. However, 
it was not until the first half of the 19th century (P. Bretonnead, 
1820) that typhoid fever (enteric fever) was clearly distinguished 
from other continued fevers and termed fièvre typhoide (P. CA 
Louis, 1829) by the French and typhus abdominalis (J. L. Schoen | 
lein, 1839) by the German writers. 4 

Before the advent of bacteriology the infective and contagious | 
nature of the disease was recognized by William Budd in 1856, 
and the presence of the infective agent in the feces 0 
convalescent patients and its spread through contaminated water | 
and milk was postulated. The recognition of the typhoid bati | 
by C. J. Eberth in 1880 and its isolation in pure culture by & 
Gaffky in 1884 laid the foundation for the development of w | 
edge leading to accurate means of diagnosis, critically. differenti 
ing this disease from all others and making possible studies 
determine the means of spread and methods of prevention. tae 

Nature of the Disease —The organism usually enters the a i 
through the mouth, in contaminated food or water, penetra 
the intestinal wall and multiples in the lymph follicles (Pi a 
patches and solitary lymph glands) near the lower end of the ne } 
intestine (ileum), particularly in the region of the ileocecal Ni i 
and possibly in other locations in the body; later it enter 
blood stream, causing septicemia and systemic infection: f 
incubation period averages 10-14 days but may be shorter” | 
longer. There are few or no symptoms during this perio i chit | 

Early symptoms are headache, lassitude and generalize: mF 
feverish sensations and restlessness that may interfere Wi 
There may be loss of appetite, nose bleeds, cough, oy 
constipation. yey 


Persistent fever develops and graduall 
ally in a stepwise fashion, reaching a high of 103° or 104 | ns ft 
7-10 days and continuing with only slight morning r 
another 10-14 days. In favourable cases, about the beg) tuations 
the fourth week the fever commences to decline, daily, fluc! at 
in temperature readings become greater and there is 4 | 
return to normal. A rent 
In the first few days of the disease the patient m 
ambulatory, but before the end of the first week he 15 ia 
ill and confined to bed. He is restless, hot and pier of D 
and the cheeks are flushed, particularly in the latter ie if 
day. The pulse is slow, the abdomen is slightly dist 
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may be tender to pressure, especially over the right lower part, 
the region overlying that portion of the intestines where a specific 
ulceration is in progress. Diarrhea is a common but by no means 
constant symptom. When present, it may be slight or extremely 
profuse; the stools are light yellow in colour, resembling pea 


up: 
in the beginning of or during the second week of fever, at the 
height of the septicemia when typhoid bacilli are present in great 
numbers in the blood stream, a skin rash usually appears. It 
consists of isolated round or oval spots of a pale pink or rose 
colour measuring from 2 to 4mm. (about +}; to 4 in.) in diameter. 
These “rose spots” are usually few in number and are found chiefly 
onthe abdomen, chest and back. They appear in crops, last four or 
five days and then fade away, leaving a brownish stain at the site. 
Occasionally they may be very numerous and may continue to ap- 
pear until near the end of the fever. 

Also during the second week of the fever specific changes occur 

in the intestine. The lymph follicles previously mentioned as the 
site of multiplication of the typhoid organisms during the incu- 
bation period have become swollen and enlarged, and portions have 
undergone necrosis (death of tissue). These areas of necrotic 
tissue extend through the mucous membrane to the lumen of the 
bowel. Necrotic fragments or entire glands slough off, leaving 
ulcers in the wall which may be few or numerous, have thin ragged 
edges and are usually oval, extending in the direction of the long 
axis of the bowel. They may in their progress erode blood vessels, 
causing minor or massive hemorrhage into the bowel, or perforate 
the bowel wall, allowing the contents to enter the peritoneal 
cavity. Ulceration exists from this time onward during the re- 
mainder of the fever and into the period of convalescence. The 
ulcers heal by formation of scar tissue without contraction of the 
calibre of the bowel. They do not all appear at once, so that ulcers 
in all stages of development and healing may be simultaneously 
present. 
_ With the continued high fever the symptoms usually increase 
inintensity. Mental confusion and delirium appear; there may be 
tremors and jerking of the muscles and occasionally generalized 
convulsions, By the end of the third week the patient presents 
the so-called “typhoidal state”; he appears prostrated and ema- 
dated, the tongue is dry and brown, abdominal symptoms are 
marked and mental disturbance is prominent. 

With cessation of fever, convalescence proceeds slowly. Re- 
lapses ate common but usually of short duration. 

Typhoid fever is a disease of complications. By eroding blood 
eh the intestinal ulcers may cause massive and even fatal 

tmorthage ; hemorrhage occurs in from §% to 10% of the cases. 

erforation of the bowel (1% to 5%) results in peritonitis, which 
ae to the advent of the sulfonamides and antibiotics was often 
e The patient experiences a sudden intense abdominal pain, 
EES shows signs of collapse. This development demands 
ial te surgical intervention for repair of the defect and the 
the Tee intensive antibiotic therapy. _ Osteomyelitis, chiefly of 
fever Fine may occur even some time after cessation of the 

» Localization and abscess formation may occur in any organ. 

SA Complications include acute inflammation of the gall blad- 

heart failure, pneumonia, encephalitis and meningitis. 
ie a may result from toxemia and general debilitation or from 
tua complications. The mortality rate varies widely and 

ja nced by the quality of nursing and medical care. ; 

eena wee clinical picture should suggest the diagnosis. 
tany aye blood cell count is characteristic and eliminates 
Bayes diseases from consideration. Final proof of the diag- 
tilhire Rens on isolation and identification of the organism in 

As Liem the blood, urine or feces. : Hedi werh 
the blon d many infectious diseases, specific antibodies arise 
sions of pot the patient which will agglutinate (clump) suspen- 
phoi f nown typhoid organisms. This test, first applied in 
Simptive vt by F. Widal in 1896 and named after him, is of pre- 

eas in diagnosis after the first week of the disease. 
of tphoid pee Every case of typhoid fever is due to Se een 
tarie acilli originating from a case of the disease or from 
t. The common means of communication are through 
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water, milk, food, flies and direct contact. The organisms are 
excreted in the urine and feces, and these excreta and the patient’s 
bedding and environs are a source of exposure to attendants and 
others in contact with him. Water contaminated by infective 
sewage provides a major means of spread. 

Most major epidemics have been due to such pollution of public 
water supplies. Milk may be contaminated through a carrier (or 
a case) employed in the handling and processing, through flies or 
from polluted water used for cleaning purposes. Food similarly 
becomes contaminated from the fingers of persons harbouring the 
organism, or through water or flies. Flies having access to in- 
fective feces carry the organism to food. Fresh vegetables grown 
on soil fertilized or contaminated by untreated sewage, and shell- 
fish, particularly oysters, grown in polluted water, are dangerous, 
Milk and other foods offer opportunity for the organism to multi- 
ply before ingestion, increasing the hazard. 

Prevention and Treatment—Prevention depends mainly on 
proper treatment of sewage, purification of water supplies by filtra- 
tion and chlorination and the exclusion of carriers from employ- 
ment in food industries. In the early part of the 2oth century 
prophylactic vaccination using killed typhoid organisms was in- 
troduced, mainly in military forces and institutions, and contrib- 
uted to lowering of the incidence. of the disease. 

The disease, a scourge of armies, was formerly extremely prev- 
alent and continues to be so in the less sanitized areas of the 
world. Where modern methods of sewage disposal and water puri- 
fication are practised, however, the incidence is very low. In the 
United States in 1900, the annual death rate was more than 30 per 
100,000 population, but 60 years later the total number of deaths 
from typhoid in the U.S, was only 21. 

Treatment formerly was entirely symptomatic and supportive. 
After 1948 specific treatment with chloramphenicol (chloromy- 
cetin) proved to be of value. Cortisone is sometimes given as an 
adjunct to chloramphenicol. 

Bacteriology —Salmonella typhosa is an actively motile, short, 
rod-shaped, nonspore-forming Gram-negative bacillus. It grows 
readily on common culture media. Special complex differential 
media were developed for isolation from stools. It can be distin- 
guished from other organisms of the Salmonella group by its 
biochemical reactions, particularly sugar fermentations, and by 
serological reactions. The organism is destroyed by heat, drying 
or exposure to sunlight; under natural conditions, as in water, soil 
or feces, it may remain alive for weeks or months. It is not de- 
stroyed by freezing. 

In typhoid fever during the first week of the disease, the or- 
ganism is almost invariably present in the blood stream and can 
be cultured from the blood with ease. From the second week on- 
ward the numbers in the blood progressively diminish. Although 
positive stool cultures may be obtained early in the disease, the 
organism becomes present in large numbers in the feces only dur- 
ing the second week. It also usually appears in the urine at this 
time. With convalescence the urine and feces gradually become 
free of the organism. 

About 30% of cases become transient carriers, excreting the or- 
ganism in the stool or urine for weeks or months. About 5% re- 
main long-term carriers, harbouring the organism and shedding it 
for several to many years, In these carriers, who show no apparent 
ill effects, it is found mainly in the gall bladder and biliary passages. 
It may be excreted continuously or intermittently. One of the 
most famous instances of carrier-borne disease in medical history 
was the case of “Typhoid Mary” (see CARRIER). i 

Paratyphoid Fever.—Several organisms are responsible for 
paratyphoid fever, the comonest being Salmonella paratyphi (para~ 
typhoid A), S. schottmiillert (paratyphoid B) and S. hirschfeldii 
of the paratyphoid C group. Paratyphoid fever is similar to ty- 
phoid, though usually milder; occasionally it simulates typhoid 
in all respects. The means of infection, spread, clinical course, 
pathology, diagnosis, prevention and treatment are similar to those 
for typhoid. Prophylactic immunization is available for para- 
typhoid A, B and C. The incidence of paratyphoid, like that of 
typhoid, is closely related to sanitation or its lack. Paratyphoid, 
however, is much commoner than typhoid. 
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Whereas typhoid and paratyphoid A are diseases of man only, 
the paratyphoid B organism has been found in other animals and 
fowl, and accordingly these represent additional means of contami- 
nation of food and water. For the relationship of paratyphoid to 
other illnesses resulting from ingestion of Salmonella-tainted 
foods, see Foop POISONING, BACTERIOLOGICAL. 

See also references under “Typhoid and Paratyphoid Fevers” 
in the Index. 

See R. L. Cecil and R. F. Loeb (eds.), A Textbook of Medicine, 11th 
ed., 2 vol. (1963); W. W. C. Topley and G. S. Wilson, Principles of 
Bacteriology and Immunity, 4th ed. rev. by G. S, Wilson and A. A. 
Miles (1964). (N. B. M.; X.) 

TYPHOON, regional name of tropical storms in the tropical 
part of the western North Pacific Ocean, is a term of uncertain 
origin but is probably connected with the Chinese f'ai fung, “great 
wind,” or the Arabic and Hindustani tufan, “a tempest.” William 
Dampier entered in his logbook under July 4, 1687, the earliest- 
known European description of a typhoon (tuffoon). 

Typhoons are distinguished from tropical storms in other parts 
of the world by their large number (average 20 per year), by the 
occasional development of very large storms, and by the fact that 
they have occurred in all months of the year. The peak season is 
in August, September, and October; in these months typhoons are 
most likely to move out of the trdpics on paths ranging from north- 
west to northeast and strike China or Japan, occasionally even 
Korea and southeastern Siberia. In the other months they are 
more apt to cross the Philippines on a westerly track toward south- 
ern China or Indochina. While generally rare in winter, series of 
as many as five typhoons have crossed the Philippines in Decem- 
ber, with a quiet spell of only a few days between storms. 

Typhoons occasionally grow to extreme size; their area of in- 
fluence may then become as large as the eastern United States. 
Nevertheless, though the area suffering damage is widespread and 
the atmospheric pressure in the centre may drop below 26.5 in. 
(67.3 cm.) of mercury, the peak violence is no greater than in 
many storms only one-tenth as big. Military planes have carried 
out regular reconnaissance flights to the central parts. 

Because of the high frequency, damage is widespread in all coun- 
tries bordering the western Pacific. Even so, the arrival of a 
typhoon may also bring needed relief from drought. Parts of 
Japan, for instance, depend on typhoons for a considerable frac- 
tion of their annual precipitation. 

See also TROPICAL STORM, (H. Rt.) 

TYPHUS FEVER is a disease characterized by sudden onset 
with headache, chills, fever, and general pains, an eruption appear- 
ing on the third to fifth day, and toxemia, and terminating in about 
two to three weeks. Originally considered a single clinical entity, 
it is now regarded as a group of closely related diseases caused by 
different species of rickettsiae (g.v.) transmitted by arthropod 
vectors, under the following general classifications: epidemic 
(louse-borne) typhus; murine or endemic (flea-borne) typhus; 
scrub (mite-borne) typhus or tsutsugamushi disease; and tick- 
borne typhus. The last named is discussed separately; see ROCKY 
MOUNTAIN SPOTTED FEVER AND OTHER SPOTTED FEVERS. 


EPIDEMIC (LOUSE-BORNE) TYPHUS 


History and Distribution.—This is the classic disease, well 
known in medical history and described under many names which 
usage gradually narrowed to typhus fever. Up to the Middle Ages 
its existence was obscured in the undifferentiated pestilences, but 
it can be recognized with certainty in the writings of Spanish 
physicians toward the end of the 15th century; it was called el 
tabardillo from its spotted character. According to Joaquim de 
Villalba, the first reference to an epidemic was to one that began 
during the civil wars of Granada in 1489-90. During the 16th cen- 
tury it spread over the Iberian peninsula, causing great mortality. 
It is possible that the infection was transported to the new world 
about this time by Hernan Cortés and his followers, although there 
is some evidence that the disease was known to the Aztecs and to 
certain Indian tribes in Mexico in pre-Columbian days. During 
the 17th, 18th, and 19th centuries typhus prevailed intermittently 
in devastating epidemics throughout Europe and the British Isles. 


TYPHOON—TYPHUS FEVER 


Its epidemiological characteristics became as well known asi 
clinical manifestations. It was associated with human mise iH 
with people crowded together in filth, cold, poverty, and rites 
with wars and famine, with refugees, prisons and jails, a 
ships. Beginning about 1846, and associated with the failure of 
the potato crop, an epidemic of unprecedented magnitude and See 
verity centred in Ireland. The disease was disseminated in the 
subsequent flood of emigration from that country, It was re. 
peatedly introduced into Canada and the United States by the ar. 
rivals of immigrant ships. For example, of 75,540 Irish persons 
emigrating to Canada in 1847, there were 30,265 who sickened 
with typhus; 5,293 died at sea, 8,012 at Quebec and 7,000 at Mon. 
treal, a total of 20,305 deaths. In spite of repeated introductions 
from Europe and from Mexico, this form of typhus failed to estab. 
lish a permanent foothold in either Canada or the United States, 
The American Civil War of 1861-65 was one of the few wars of 
any magnitude in which typhus was not epidemic among military 
camps, prisons, and refugee populations. 

Clearly differentiated from typhoid fever and relapsing fever, 
during the latter part of the 19th century and the first part of the 
20th century typhus fever decreased and practically disappeared 
from the British Isles and Western Europe with improvement in 
the hygiene of living conditions, It remained intermittently epi- 
demic in Poland, the U.S.S.R., the Balkans, the highlands of 
Turkey, Iran, Iraq, northern Africa, and some parts of central 
and southern Africa. 

At the close of World War I the disease was prevalent in Po- 
land, Russia, and Rumania, where the estimates of cases and deaths 
between 1919 and 1923 ran into millions. In World War II from 
these areas it again spread into Western Europe and caused dev- 
astating epidemics among refugees and displaced persons, pat- 
ticularly in the German concentration camps. For the first time 
military populations learned how to protect themselves. 

In Asia, the disease was still well known in the second half of the 
20th century in China, Korea, Afghanistan, and northern India; 
outbreaks were reported among Communist troops in the Korean 
War. In the Western world epidemics still occurred from time to 
time among the inhabitants of the mountainous sections of Mexico 
and Central and South America. 

Epidemiology—tThe epidemiological distributions of typhus 
are explained by its mode of transmission, It is conveyed from 
person to person by the body louse, Pediculus humanus. Lice are 
infected by feeding upon a person afflicted with the disease. 
causative agent is Rickettsia prowazekii. The microorganisms 
grow in the epithelial cells lining the gut wall and are excret 
in the feces of the louse. The infection kills the louse m from 
12 to 18 days. There is no transovarial transmission 0 
rickettsiae from generation to generation in the developmen! 
cycle of the louse. It is probable that man is commonly Ii 
fected from deposits of louse feces on the skin through abrasioni 
resulting from scratching. Rickettsiae may remain via ea 
retain their virulence for many days in dried louse feces. T y 
is evidence that inhalation or the deposition on mucous p 
branes of air-borne infected material of this kind may be respon 
sible for some human cases. Biological survival requires Aist 
continuous chain of contacts be maintained. The human 
harbours the rickettsiae in the peripheral circulation for 0 y 
short time, 10 to 14 days, during the early part of the illness. the 
order to maintain propagation of the disease in a population ding 
supply of infected lice must be continuously replenished by feed 
upon such sources and reach new and susceptible human 
before they perish. f ion P 

Clinical and Pathological Features.—The incuba “ays 
riod is about 8 to 12 days, but varies between 5 and He K 
Onset is commonly abrupt, with headache, loss of appen iol 
malaise. The fever rises rapidly with chills or chilly seny 
Prostration becomes marked. The patient js nausea a eth 
temperature reaches a maximum range by the end of the eon 
and is sustained until about the 12th day, when, if e a ( 
favourable, it falls rather rapidly, reaching normal in an U 
cated course about the 14th to 16th day. May ogress 
In cases proceeding to a fatal issue prostration is P 
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and delirium and coma supervene. Cardiac failure may be the 
terminal event. In recovery, depression and weakness may be 
rotracted, with slow convalescence. 

The most characteristic symptom of the disease is the eruption 
which appears about the fourth to sixth day after onset. It con- 
sists of dark reddish discrete spots 2 to 5 mm. (about y to 4 in.) 
indiameter, some of which become slightly elevated, scattered over 
the body and limbs. It may be accompanied by a general mottling. 
These lesions at first are red and disappear on pressure, but they 
rapidly become darker in colour and leave a brownish stain in the 
skin if the area is blanched. In the more severe and fatal cases 
the rash becomes almost confluent, involving the whole body sur- 
face, and subcutaneous hemorrhages occur, With recovery the 
rash fades slowly. The fatality rate varies somewhat in different 
epidemics, ranging from about 5 to 25%. The prognosis becomes 
more and more grave with advancing age. While the proportion 
of deaths among children may be less than 5%, it may be ten 
times as great among the aged. 

The course and characteristics of the illness in man are mani- 
festations of the underlying pathology. The rickettsiae localize 
and multiply in the endothelial cells lining the blood vascular 
system, The essential lesion is a focal injury to the capillary and 
precapillary vessel walls characterized by swelling and necrosis 
of the cells, infiltration of lymphocytes, plasma cells and mono- 
cytes, thrombosis and rupture with extravasation of red blood 
cells, Such lesions are significantly common in the skin, giving 
rise to the eruption; in the cerebral cortex they cause headache, 
imitability, confusion and delirium; in the heart muscle, weak- 
ness and sometimes circulatory failure; in the alveolar walls of 
the lung, an interstitial pneumonia; and they are widely scattered 
but less important in other organs and tissues. 

It has been demonstrated that suspensions of rickettsiae have 
an acute toxic effect when injected intravenously into mice. To 
this toxic substance, which is neutralized by immune serums, may 
in part be attributed the host cell damage and interference with 
normal function, 

Diagnosis and Treatment.—The characteristics of the rash 
usually lead to the clinical diagnosis. Laboratory confirmation 
i afforded by the Weil-Felix agglutination reaction. A more spe- 
tific and delicate test is afforded by complement fixation using a 
Suspension of the specific causative rickettsia as an antigen. The 
Causative agent can be recovered and identified by inoculating 
gunea pigs intraperitoneally with blood obtained from the patient 
in the early stages of the disease. 

The treatment of typhus is symptomatic and supportive, It is 
argely a matter of good nursing care, maintenance of nutrition 
pi fluid balance, Parenteral administration of 5% glucose in 
lormal saline is necessary when the patient shows signs of dehy- 

ation, Analgesics and sedatives may be required to relieve 
gia restlessness. Aureomycin appears to have a definite 
Ù ER ee course of the disease. It usually is given for two 
isase ays and is effective at any stage in the course of the 
pa vention —Delousing —The prevention of typhus depends 
Moncton from lice. Doctors, nurses and orderlies should 
Bites with louseproof clothing. The patient, his immediate 
elousin ent and his contacts should be subjected to a thorough 
nethod Procedure. Clothing may be disinfested eRe St 
Patient A heat or pediculicide powders. The ioiei 
Disin tn d be bathed and the hair of the head and body clipped. 
ively ane can be accomplished most expeditiously and effec- 

hands lusting with a 10% DDT louse powder. _Itis blown from 
ee “gga dust “gun” and can be applied without removal of 
ice as thes It does not kill nits but remains active and ae 
Powder is A atch for a considerable period. About one poun of 
Tiri: ad for every 15 persons, SO Sele 
tickettsiae į —Specific vaccines are produced by cultivation 
nice; E in the yolk sacs of developing eggs or in the lungs 0 
is iven in resulting suspension is then inactivated. The vaccine 
etvals, Th, Series of three injections at approximately weekly in- 
Mcurs in „ © Protection afforded is not complete, but if infection 
a recently vaccinated person, the disease usually runs 


447 


an abortive course with little or no eruption, and the risk of death 
is reduced. A stimulating dose of 1 cc. of the vaccine should be 
administered every four to six months as long as danger of infec- 
tion exists. With proper public health organization, adequate re- 
sources and the discriminating use of methods available for vac- 
cination and for delousing, epidemics of typhus fever need not be 
feared. With a reasonable expenditure and effort they can be 
brought under control in a short period of time. It is still an ever- 
present threat, however, to impoverished and destitute peoples in 
many parts of the world. 


MURINE (FLEA-BORNE) TYPHUS 


History and Distribution.—Following the elucidation 
(1909-18) of the role of the common louse in the epidemiology 
of the classic typhus of the Old World, it soon became apparent 
that in some parts of the world a disease was endemic which was 
clinically indistinguishable from it except for a relatively milder 
course and a lower fatality rate, and which was not associated with 
lousiness. It was described under such names as endemic typhus, 
mild typhus, tropical typhus, and (for a time) Brill’s disease. 
Studies conducted between 1922 and 1928 revealed widespread 
distribution of this form in the southeastern United States, south- 
ern California, and Mexico. It was later found to exist in certain 
areas of Central and South America, the Mediterranean littoral, 
the Balkans, China, India, Malaya, Indonesia, and Australia, and 
probably has a much wider distribution, overlapping to some ex- 
tent the areas in which epidemics of louse-borne typhus occur. 

The true nature of Brill’s disease was not at first understood. 
In 1910 Nathan Brill called attention to a disease in New York 
City which resembled typhus but differed from it in its relatively 
mild course and epidemiological features, It occurred sporadically 
among Jewish immigrants and showed no tendency to spread, In 
1934 Hans Zinsser reviewed the distribution of this typhuslike 
disease in New York City and Boston, Mass. On the basis of his 
observations, he advanced the hypothesis that these cases repre- 
sented recrudescences of infections originally acquired many years 
previously, when the individual had been living in a European 
country where louse-borne typhus was epidemic. This hypothesis 
received support from later laboratory studies, which demon- 
strated conclusively that cases of Brill’s disease were infected with 
typhus of the louse-borne type and not the murine type. 

Epidemiology.—The Norway rat is the principal reservoir of 
infection. Occasionally, the common house mouse and other 
species of small rodents have been found to be infected. While 
several species of fleas and mites found upon rats can be infected 
experimentally, there is reason to believe that the tropical rat flea 
Xenopsylla cheopis is the principal vector. Transmission to man 
probably occurs through the medium of infected flea feces. Inas- 
much as this is an accident, the frequency of occurrence of human 
cases is determined by the character of man’s association with 
his domestic rodents. Passage from man to man by the flea is ex- 
tremely unlikely, but it has been demonstrated that lice can be 
experimentally infected by feeding upon humans sick with the 
murine form of the disease. It is possible, thus, that the endemic 
flea-borne form may occasionally give rise to the epidemic louse- 
borne form where conditions are favourable. 

Clinical Course, Diagnosis, and Treatment.—The course of 
the illness is essentially the same as for louse-borne typhus except 
with regard to severity. It is relatively milder, complications are 
less frequent and the overall fatality rate is less than 5%. The 
underlying pathology is similar. The Weil-Felix reaction becomes 
positive during the second week. Complement fixation with prop- 
erly prepared antigens affords a differentiation between the flea- 
borne and louse-borne forms, These forms can also be distin- 
guished by the reaction of guinea pigs to experimental infection. 
With a murine strain the male guinea pig develops redness and 
swelling of the scrotum (Neill-Mooser reaction) which is absent 
or inconsistently present in animals inoculated with an epidemic 
strain. Treatment of the patient follows the lines indicated for 
louse-borne typhus. 

Prevention.—Prevention of murine typhus is dependent upon 
control of the rodent flea reservoir of infection, The number of 
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rats, and consequently of rat fleas, must be reduced below the 
threshold of sanitary significance. In an area of high prevalence 
the flea population may be rapidly but temporarily reduced by 
applying a residual spray of DDT along rat runs. 

A vaccine made from a murine strain of typhus rickettsiae 
should afford some degree of protection to persons especially ex- 
posed by: reason of their work or by living in buildings heavily in- 
fested with rats, in an endemic focus. 


SCRUB (MITE-BORNE) TYPHUS 


History and Distribution.—A typhuslike fever ascribed to 
the bite of a minute insect was known to the inhabitants of certain 
river valleys in Honshu, Jap., in the mid-19th century. K. Tanaka 
in 1899 presented a careful description of its clinical and epidemio- 
logical features and identified the vector as a mite found in large 
numbers in the affected valleys during the summer months, when 
most of the cases occurred. From 1906 to 1932, tsutsugamushi 
disease was the subject of intensive investigation by Japanese 
scientists. 

In the meantime, typhuslike fevers had been described under 
many names as endemic in localities scattered through south- 
eastern Asia and the adjacent island archipelagoes. As a result 
of the studies of Japanese, British, French, Dutch, and Australian 
investigators, and of the U.S. Typhus Commission during World 
War II, it became clear that these belong in two categories: (1) 
flea-borne murine typhus; and (2) mite-borne typhus fever, scrub 
typhus, indistinguishable from tsutsugamushi disease. The latter 
was recognized as occurring in Formosa, the Pescadores Islands, 
the Philippines, Indochina, Malaya, Burma, India, Ceylon, Suma- 
tra, Java, New Guinea and adjacent islands, and northern Queens- 
land, Austr. During World War II this form of typhus was far 
more important as a cause of morbidity and mortality to military 
forces operating in the Southwest Pacific area and in the China- 
Burma-India theatre than was louse-borne typhus to the forces 
operating in the Mediterranean and European theatres. 

Epidemiology.—The causative agent, R. tsutsugamushi, is pri- 
marily a parasite of trombiculid mites (chiggers), of which two 
closely related species are the vectors—Trombicula akamushi and 
T. deliensis. During the larval stage these mites attach them- 
selves to and feed upon various species of wild rodents, and are 
occasionally found upon other animals such as shrews and marsu- 
pials and upon birds. Rodents were found to be infected in nature 
with R. tsutsugamushi. 

Infection contracted by the larvae while feeding is passed by 
stage to stage transfer through the nymph, free-living adult and 
egg to the next generation. Since the larvae feed but once upon a 
mammalian host, transmission from rat to rat and from rat to man 
requires this transovarial passage of the infection with R. tsutsu- 
gamushi in successive cycles of trombiculid with development. 
It follows that the distribution of the human disease is determined 
by the ecology of the affected localities, with regard to the number 
of rodents, numbers of the vector species of mites and the oppor- 
tunities for the larval mites to make effective contact with human 
beings. 

The larvae live in the upper layers of the soil and the organic 
detritus which covers it and crawl short distances up on blades 
of grass and other vegetation. Accordingly, the disease shows an 
occupational selection for agricultural labourers, persons foraging 
in new or overgrown fields and abandoned plantations, explorers 
and prospectors, soldiers, etc. 

Clinical and Pathological Features, Diagnosis, and Treat- 
ment.—The distinguishing characteristic of this form of typhus 
is the occurrence of a primary lesion, an eschar, usually single but 
sometimes multiple, at the site of the infective mite bite or bites. 
While not always present, an eschar can usually be found by care- 
ful examination somewhere on the patient. The eruption is redder, 
spottier and more evanescent than that of louse-borne typhus or 
flea-borne typhus. While the course of the fever may be termi- 
nated in two weeks, it is not unusual for it to last three or even 
four weeks. A more or less extensive pneumonitis is common, 
and lesions in the myocardium may give rise to impairment of 
heart function and sometimes to circulatory failure. The case- 
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fatality rate varies with locality from about 2% to 20%, The 
prognosis becomes increasingly grave with advancing age, 

Diagnosis is usually made on the presence of fever, the prima 
eschar and characteristic eruption, Laboratory confirmation’ 
afforded by the Weil-Felix reaction, which becomes positive duri 
the second week of the disease. About the same time, coig 
fixation becomes positive with an antigen made from a suspension 
of R. tsutsugamushi. The causative agent can be easily recovered 
and demonstrated by intraperitoneal inoculation of white mice 
with a minute amount of clotted blood obtained from the patient 
early in the course of the disease. As with other typhuslike fevers, 
treatment is symptomatic and supportive. J. E. Smadel and tik 
colleagues showed that the clinical reaction can be completely 
suppressed by the administration of chloramphenicol (Chloromy. 
cetin). In an adult, this requires that the drug be given at inter. 
vals of four to seven days for four weeks or longer. 

Prevention.—Prevention depends upon protection from mite 
bites in the endemic area. Camp sites should be cleared and the 
brush and grass burned before occupation. Persons may be pro- 
tected by wearing clothing that has been treated with miticide 
chemicals. During World War II methods were developed for 
treating uniforms with terminal laundry rinse and impregnation 
with a soap solution containing dimethyl phthalate or dibutyl 
phthalate and benzyl benzoate. 

A satisfactory vaccine for this form of typhus had not been 
developed by the late 1960s, and attempts to protect man against 
scrub typhus by immunization with inactive vaccines gave uni 
formly discouraging results under the conditions of field ex 
posure. It was possible to provide immunity by inducing a sub- 
clinical infection with an attenuated strain of R. tsutsugamushi 
and suppressing the overt disease by chemoprophylaxis. i 
method, however, was cumbersome. 

See N. H. Topping et al., Studies of Typhus Fever, National Institute 
of Health bulletin no. 183 (1945). (K. F. M) 

TYPOGRAPHY is, in its simplest terms, the art of letter: 
press printing. Schematically, letterpress printing involves con- 
posing—arranging—mechanically reproduced letters (type) within 
a frame, inking those letters on a press, and, finally, impressing 
an ink image of the letters on sheets of paper. T. ‘hus understood, 
the term typography permits some restriction of the object 0! 
study. Though there were books prior to the invention of print- 
ing by movable type around 1440, there was no typography. 
There is, however, no apparent reason why the word cannot 
extended to cover the nonletterpress printing processes—phot 
composition and others—in use today. " 

There is nothing about the unmodified term “typography H 
restrict its application to the printing of books, and many of U 
great figures in the history of typography have in fact produc 
papal bulls, indulgences, handbills, broadsides, and other non i 
items. The requirements of books on the one hand and of at! A 
types of printing on the other are such, however, that it 1$ ee 
venient to limit the present article to book typography. ile 
often than not this has been, at least until relatively recently, 
meaning applied to the word when used alone. aly 

Though it is not necessary to understand by typography l; iai 
fine typography, this article, in accord with common accepti 3 
concerns typographical developments that have resulted an wo 
worth the attention and the praise of persons qualified to judge P 
“fineness” with which the various elements of -printing (types 
per, ink, and presswork) have been combined to attain dig 
of more than ordinary quality. “Fine book typography be 
be taken, however, to refer only to specially produced, expe fike 
and on the whole self-consciously artistic volumes. Most Cinel 
great typographers have worked within, and almost all CEF o 
great typography has been produced within, the con oarl 
what were essentially the day-to-day operations of commi 
printing establishments. 

An overview of typography and its development sugges 
ber of generalized observations as being reasonable: raph 

First, printing is a useful art. Though there is fine typos nb 
typography is not a fine art. Books are written, in the er d 
persons who have something of some degree of importa 
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MY COURTESY OF THE NEWDERRY LIBRARY 
A PAGE FROM THE GUTENBERG 42-LINE BIBLE, 1456 


ome degree of permanent value that they want to say to an au- 
tience of some size. Books are selected for printing, in the main, 
by publishers who believe that there is merit in disseminating the 
statements of writers and that there is an audience or market for 
titi finished result, Books are edited and designed and printed, 
ve main, by craftsmen whose boundaries are established for 
a by consideration of the needs of the writers and the demands 
hi hs readers. This is true whether the writing, publishing, edit- 
ie designing, and printing functions are differentiated, as they 
owy ate, or combined in one person or firm, as they were in the 
sinning, The typographically eccentric book has been out of 
Mp stream and with few exceptions has played only a casual 
tio in the evolution of typography. Most of the other observa- 
z flow from this primary one. 
AE typography at its core is a derivative art, Early typog- 
Seri panes from the explicit search for an artificially reproduced 
H aN few exceptions, the enduring typefaces—in the West 
ter) of ve been only three families (roman, italic, and black let- 
ined them in 500 years—have been easily recognizable as re- 
ieee regularized versions of scripts developed first by callig- 
pl 8. What is more, throughout the history of the printed book 
Placement of bodies of type on pages and the overall structure 
bmn foo have been remarkably true to basic patterns first laid 
centy Y scribes and copyists. Fifteenth-century scribes and 15th- 
Wives Printers alike would have little difficulty in recognizing a 
tapial book as a book, The binding (not strictly a typo- 
tributi; al concern) and the title page (the printer’s one clear con- 
on to the form) might baffle but would not for long confuse 
have pert typography, the more or less monumental sr EA 
Page tiie to other than the aesthetic aspects of the pie 
ANutiy 3s the basic element of typographical product. lus 
less inn S introduced the first italic typeface, but this today seems 
Ovational than his invention of a scheme for the large-scale 
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publication of the first series of Latin texts in pocket editions; 
Garamond was a master type designer, but his true innovation 
probably lay in separating the function of the type designer and 
founder from that of the all-purpose printer. 

Third, the history of typography seems somewhat remarkable in 
the speed with which all of the major lines of its future develop- 
ment were established. All of the elements of contemporary 
printing—including those of publisher, editor, designer, type de- 
signer, cutter, caster, printer, and distributor—were present al- 
most from the very beginning. The press has been used for edu- 
cation since the printing of a grammar in 1457, and to diffuse 
knowledge since the printing of a popular encyclopaedia (the 
Catholicon) only 20 years after the invention of printing by mov- 
able type; by the turn of the century, Wynkyn de Worde, succes- 
sor to William Caxton, was specializing (though not exclusively) 
in the profitable business of supplying books for English grammar 
school students. Printed illustrated books were available in some 
quantity by the 1470s. 

Fourth, typography has been, perhaps, unique in its cosmopoli- 
tan characteristics. There are only two countries in Western Eu- 
rope in which printing was not introduced by craftsmen from 
other countries. One of these was Germany, where it was in- 
vented, and the other England, and in that case, the printer had 
to go to the Continent to learn the trade before setting up his own 
business in his own country. With the possible exception of Rus- 
sia and Turkey (where the existence of non-Latin alphabets) and 
Germany (where nationalistic and largely nonhumanistic tradi- 
tions were responsible for resistance to the adoption of roman and 
italic types), there has never appeared to be any solidly convincing 
argument in favour of considering typography along national lines. 
This is not to say that there have not been national contributions, 
but only that these contributions either have been immediately 
taken over by typographers of all—or many—nations, or, if not, 
have been too short-lived to deserve consideration. 


TYPE, FROM GUTENBERG TO THE 18TH CENTURY 


` Whatever else the typographer works with, he works with type, 
the movable metal letter which is the basic element of his trade. 
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(ABOVE) A PARAGRAPH FROM THE *‘*LACTANTIUS'’ OF SWEYNHEYM AND 
PANNARTZ, SUBIACO, 1465, THIS WAS THE EARLIEST ATTEMPT TO CREATE 
A ROMAN FACE TYPE. (BELOW) ONE OF THE MOST INFLUENTIAL ROMAN 
TYPES; FROM NICOLAS JENSON'S EDITION OF ““EUSEBIUS,'' VENICE, 1470 
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Dedication (above) and first page from Virgil's Opera 
printed by Aldus Manutlus In Venice In 1501; this was 
the first book to incorporate the new italio type face 
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writings, and works on 
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There have been but three major type families in the history of 
Western printing: (1) black letter, commonly and not quite rightly 
called Gothic by the English; (2) roman, still called by its histori- 
cal name of Antiqua by the Germans; and (3) italic, All had their 
origin in the scripts of the calligraphers whose work printing came 
ultimately to replace. 

This is not the place for prolonged consideration of calligraphic 
scripts beyond what is necessary to provide a context for the evo- 
lution of the typefaces of the printer’s font. (See further CALLIG- 
RAPHY; PALEOGRAPHY.) The base letters of the Latin alphabet 
were established by the classical imperial capital letters of lst- 
century Rome. Lowercase letters emerged only slowly, with their 
most vigorous development coming between the 6th and 8th cen- 
turies. 

Charlemagne, in order to encourage standardization and dis- 
courage further experimentation, ordered his educational program 
for the Holy Roman Empire to be written in a script consist- 
ing of roman capitals and a specific form of minuscules (lower- 
case letters) known as Caroline. The uniformity thus achieved 
was short-lived. Under the impact of the national and regional 
styles of the scribes who worked with the alphabet, the letters— 
clear, simple, and somewhat broad by today’s standards—were 
gradually compressed laterally until, by the 11th century, the 
curves had been converted to points and angles, the body of the 
letter had been made thinner but the strokes of which it was com- 
posed had been made artificially thick. This was black letter. 
Modern readers would recognize it as “Gothic.” By the 15th cen- 
tury it had completed its evolution into the formal square text 
Gothic letter, It existed side by side with another black, but 
rounder, letter that was the text of Italy. 

It was this formal black letter that provided the model for 
printer’s type when printing was first invented. It served well 
until the modernists, under the influence of the humanist move- 
ment, turned to the printing of Latin texts. The pointed elegance 
of the Gothic letter seemed to them out of keeping with the spirit 
of humanism and the Latin writings that were its great pleasure. 

For these works, they went back in calligraphic history to a time 
the text had been less open than the first Caroline alphabet but 
more rounded than the narrowed, blackened, and pointed Gothic 
that it had become. When the printers Conrad Sweynheym and 
Arnold Pannartz in Subiaco, Italy, brought out their edition of 
Cicero they used a typeface that was explicitly intended to be, but 
was not, a printed copy of the text of Cicero’s own time. To dis- 
tinguish this type from the Gothic that was more “modern” in 


which serves as a kind 
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THE EARLY YEARS 


Gutenberg.—The 11th edition of Encyclopedia 
not uniquely in its day, gave the honour of inventing the | 
press to Laurens Coster of Haarlem. Later research and 
less common consent today give it to Johann Gutenberg ( 
Mainz goldsmith. Actually, the amount of invention i 
in the development is subject to interpretation. Certainly, 
was in the air at the time much interest in an artificial m 
reproducing calligraphic scripts, and books had already 
printed from blocks; the techniques necessary to the punchi 
type and the making of matrices from which to cast it were 
to the metalsmiths; paper was replacing vellum; and v 
and cheese presses were well available as adaptable models 
mained only for someone to combine what was in exis 
clearly capable of creation. 

Gutenberg began his experiments around 1440 and was 
put his method to commercial use by 1450. 
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the need (not unknown to later printers) for financing, he bor- 
rowed from Johann Fust (g.v.). About 1452 he borrowed once 
more from Fust, who at that time became his partner. The only 
extant printing known for certain to be Gutenberg’s is the 42-line 
(the number of lines in each column) Bible, completed in 1456, 
the year after Fust had foreclosed on his partner and turned the 
business over to his own future son-in-law, Peter Schoeffer, Ex- 
perts are generally agreed that the Bible, though uneconomic in 
the use of space, displays a technical efficiency that was not sub- 
stantially bettered before the 19th century. The Gothic type is 
majestic in appearance, medieval in feeling, slightly less com- 
pressed and less pointed than other examples to appear shortly. 

The 42-line Bible, like the other works of its day, had no title 
page, no page numbets, no innovations to distinguish it from the 
work of a manuscript copyist—which was presumably the way 
Gutenberg and his customers both wanted it. 

Some five years later, also in Mainz and quite possibly from 
the reestablished print shop of a refinanced Gutenberg, there ap- 
peared the Catholicon, notable among other things for its early 
ue of a colophon (g.v.) and for the slight condensation of its 
type—a move toward more economic use of space on the page and 
greater type variety in printing. 

While not all early results of the printer’s art were accepted 
inall quarters (in 1479 the cardinal who later became Pope Julius 
I ordered scribes to copy by hand an edition of Appian’s Civil 
Wars as mechanically printed in 1472), they were generally well 
received by a basically conservative literate public that wanted 
reading matter in clear, legible, compact forms and in quantities 
greater than, and at prices less than, would have been possible 
for the copyists of the day. Within 15 years of the 42-line Bible, 
e orn had been established in all of Western Europe 

cept Scandinavia. 

Italy—The movement of printing outward from Germany be- 
gan in Italy, where the trade a early established and A 
by German and German-trained printers. Conrad Sweynheym 
and Arnold Pannartz were the first printers in Italy, opening their 
press in Subiaco in 1465 and moving it to Rome in 1467. Their 
Cicero (De oratore), published in Subiaco in 1465, was an early 
e step in the development of the Antiqua, or roman, 
ie brothers Johann and Wendelin von Speyer (sometimes 
‘ a of Spire” or “da Spira”) opened the first press in Venice 
aa and until Johann’s death one year later, had a monopoly 
whe ae in that city. A Frenchman, Nicolas Jenson (a.v), 
RI learned printing in Germany and set up in business in 
fon i 18 given credit for introducing the first acceptable idealiza- 
eae the basic roman letter as we know it today (an earlier 

fouls roman type had been used by Adolf Rusch in Stras- 

ee 1464). Jenson’s accomplishment was achieved for an 
Ae of Cicero’s Epistolae ad Brutum in 1470, The expertness 
fr dali bee may perhaps be attributed to Jenson’s training as a 
en efore he became a printer. Jenson never used his new 
Thich ype for the printing of ecclesiastical or legal works—for 
aes versions of black letter remained standard. 
yop measurement the commanding figure in late-15th-century 

i Y was Aldus Manutius, also in Venice (see Manutius). 
isting a established his business around 1490 and by 1495 was 

ad t maa of Greek texts, notable more for their editorial au- 

i n for their typographical excellence. Manutius was his 
Bologna pais type designer and cutter was Francesco Griffo of 
aroline sic made two major contributions: he drew on pre- 
ay ake as the inspiration for a more authentic roman type 
tome the peaced the Jenson version; and, for what was to be- 

Ist exam a important series of books in its time, he cut the 

The hes of the cursive type we know as italic. 
(cencetlares. for which this new type—based on a chancellery 
Mecess fu a) cursive—was first cut consisted ofa Cspot 

era as ‘etd of Latin texts initiated in 1501, with Virgil's 
to interest © initial release. The series was planned deliberately 
tly tae market of new readers—Renaissance men who were 
had M rested in liturgical writings or Greek classics but who 
ad the humanist’s passion for the Latin writers with 
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whom, somehow, they associated themselves. To fill that market, 
Manutius projected a series of books compact enough to be car- 
ried easily; set in type that was both economical and highly read- 
able; edited with scrupulous accuracy and sold as inexpensively 
as possible. With Griffo’s cursive type as the base, the problems 
of size and readability were both solved; and by increasing the 
normal print run to 1,000 copies per edition, the economics were 
rendered more favourable. They were, indeed, the first pocket 
book best sellers and they were what would today be called an in- 
stant success. The volumes were sought after throughout Europe, 
primarily for their scholarly authority but also for the excellence 
of their typography. New volumes were issued every two months 
for the next five years, and Manutius early had the honour, but 
dubious pleasure, of being pirated. 

s The continuity implicit in the work of Manutius and others dur- 
ing this period destroys the value of that older approach to the 


CICÉRO ROMAIN. (12 points.) 
Gravé par GRANDJEAN, 


Rutger Rescius, imprimeur de Louvain, était savant en grec, et jl 

Tenseignait à Louvain, où il occupait Ja première chaire des professeurs. 
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O Jean de Weitphalie, ctlebre imprimeur de Lvavain, avait fait le métier 
de copiste avant d'exercer Var typographique, On ade bud un siperbe manus 
‘rit des Lettres families de Cicéron. I publia, en 1473 » le Peni Crestentii 
“Opus ricatiune commodorum , in-filts. Cet autisee allait de tempu en temps 
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PHILIPPE GRANDJEAN’S ROMAIN DU ROI, FROM THE SPECIMEN BOOK OF THE 
IMPRIMERIE ROYALE 


history of typography that isolated everything printed from 1455 
to 1500 as incunabula (q.v.). The year 1500 did not provide a 
genuine dividing point, and later historians have generally marked 
the end of the first valid “period” in typographic history at around 
1540, after which the importance of experiments with typefaces 
tended to be ignored, if not disapproved of. 

France.—In Germany and in Italy the many centres of printing 
grew up for the most part in the centres of commerce. But in 
France—where printing was from the first a sponsored activity— 
there were only two such centres: Lyons, from which significant 
printing largely disappeared after the Inquisition; and Paris, where 
it was established c. 1470 by the rector and librarian of the Sor- 
bonne, who invited three German printers to occupy university- 
owned property and who later supervised all of their work. The 
first book printed in France—a manual of instruction in Latin 
composition—was printed in an Antiqua type, and though there is 
some history of the use of a mixed Gothic until about 1520, France 


448D 


Pica Roman. Nor. 


Quoufque tandem abutére, Catilina, patientia nof- 
tra? quamdiu nos etiam furor ifte tuus eludet? quem 
ad finem fefe effrenata jactabit audacia? nihilne te 
nocturnum præfidium palatii, nihil urbis vigilix, ni- 
hil timor populi, nihil confenfus bonorum omnium, 
nihil hic munitiffimus habendi fenatus locus, nihil 
horum ora vultufque moverunt? patere tua confilia 
non fentis? conftrictam jam omnium horum contci- 
entia, teneri conjurationem tuam non vides? quid 
proxima, quid fuperiore, nocte egeris, ubi fueris, 
quos convocaveris, quid confilii ceperis, quem-nof- 
ABCDEFGHIJKLMNOPQRSTUYV 


Pica Italic, No 1. 


Quoufque tandem abutire,’Catilina, patientia noflra ? 
quamdiu nos etiam furor ifte tuus eludet? quem ad finem 
Jefe effrenata jattabit audaci 
Sidium palatii, nibil urbis v 
bil confenfus bonorum ommium, nibil bic munitifimus ba- 
bendi fenatus locus, nibil horum ora vultufque moverunt? 
patere tua confilia non fentis? conflriGam jam onmium 
borum confeientia teneri conjurationem tuam non vides ? 
quid proxima, quid fuperiore, notte egeris, ubi fueris, quos 
convocaveris, quid confilii ceperis, quem noftrum ignorare 
arbitraris? O tempora, o mores! Senatus boc intelligit, 
ABCDEFGHIFKLMNOPQRSTUVW 
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PVIRGILIT AENEIDOS LIB. II. 130 


Hoc fe provedti deferto in litore condunt. 

25 Nos, abiille rati, ct vento petiile Mycenas, 

Ergo omnis longo folvit fe Teucris ludu= 
Panduntur porte, juvat ire, et Doricz caltra, 
Defewwolque videre locos, litafque relicium. 

Hic Dolopum manus, hic fevus tendebat Achilles: 

30 Clatfibus hic locus: hie acies certare folebant. 
Pary ftupet innupte donum exitiale Minerve, 

Et molem mirantur equi: primufque Thymactes 
Duci intra muros hortatur, et arce locari; 
Sive dolo, feu jam Troje fic fata ferebant, 

35 At Capys, et quorum melior fententia menti, 
Auc pelago Danzum infidias, fulpettaque dona 
Priccipitare jubent, fabjeétifque urere lammis: 
Ant terebrare cavas uteri et tentare latebras 
Scinditur incertum fudia in contrarie vulgus- 

40 Primus ibi ante omnes, magna c g Estera, 
Laccoon ardens fumma decurrit ab arce- 

Ee procul: O miferi, quae tanta infania; cives? 
Credits aveđos hoftes? aut uila puatis 
Dona carere dolis Dansum? fic nots Ulyftes? 

45 Aut hoe inclufi Iigno ovcultantur Achivi; 

Aut hace in noftros fabricata eft machina muros, 
Infpedtura domos, venturaqne defuper urbis 
‘Aut aliquis Iatet error: equo ne credite, Teucri. 
Quidquid id eft, timeo Danaos, et dona ferentes, 

c fatus, validis ingentem viribus haftam 

nque feri curvam compagibus alvum 

Tevi illa tremens, werogue recutfer 


Infonvere cave gemitumquc ded NEMA, 
Ei, fi fata Deum, fi mens non Leva Tuilfet, 
Re 53. Iinputerat 
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CASLON, BASKERVILLE, AND BODONI 


(Above left) A portion of a page from Caslon’s specimen book, 1785. 
(Above right) A page from Baskerville’s Virgil, printed in Cambridge in 
1757, using his typefaces and showing his neoclassic style of book design. 
(Left) Proof sheet for an apparently unpublished specimen book by Bodoni 
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Though Garamond’s hea 
a Greek font were not notab] 
successful, his French versions of 
the roman type of Aldus and an 
italic type of Ludovico Arrighi 
(an official in the apostolic chap. 
cellery who soon after 1522 had 
produced specimen pages of a 
type based on the cursive letters 
of the chancellery clerks) were 
of commanding importance in 
European typography until the 
end of the 16th century, 
From the middle of the 16th 
until well into the 18th century, 
if not later, the most notable type 
designers in Europe were impor. 
tant more for the further refine. 
ments they made on Garamond’s 
modifications of faces as earlier 
set down by Griffo than for in- 
novations of their own. One of 
the very few who attempted new 
departures was Robert Granjon, 
who in addition to some notable 
versions of Garamond types also 
tried—with his type called 
Civilité—to create a fourth 
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from the start led the way to the 
victory of roman and italic, Im- 
portant influences in effecting the 
almost exclusive use of roman 
type were the printers Simon de 
Colines, Henri and Robert Es- 
tienne, and Geoffroy Tory, and 
the man who was the world’s first 
commercial typefounder, Claude 


natale al famofo Chia- 
brera. Venne efpugna- 
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re con porto chiufo dal- Perhaps because of the quasi- 
le fabbie, in territorio official nature of printing in 
abbondante di agrumi. France, French publishers early 
established and long maintained 
a reputation for meticulous and 


major typeface to be different 
from and stand alongside roman, italic, and Gothic. He envisioned 
it as a national type for the use of French printers. Reminiscent 
of a cursive Gothic, it ultimately found its only acceptance as 4 
display face for nonbook use. 

England.—Printing was introduced into England near the 
beginning of the last quarter of the 15th century by an Englishman 
—but one who had first traveled to Europe to study the art—Wil- 
liam Caxton (q.v.), a gentleman and dilettante who studied print- 
ing, it is said, so that he would be able to print his own translation 
of a French work—Raoul Le Fèvre’s Recueil des histoires de 
Troye—exactly as he wanted it to be printed. Setting up in bus: 
ness in Bruges in 1473, he issued the Recuyell, the first book 
printed in English, about 1475; in 1476 he returned to England 
and established a press in Westminster. The first dated book 


printed in England was the Dictes and Sayenges of the Phylos- 
black-letter typ? 


sumptuous more often than not, were characterized by minute at- 
tention to almost extravagant detailing. The famous Books of the 
Hours introduced by Antoine Vérard, whose tastes ran to illus- 
trated and heavily ornamented pages bound in deluxe editions, 
were important influences in these directions. It is estimated that 
Vérard published over 200 of these editions in a little over 25 
years, beginning in 1485. They are neat, delicate, and elegant. 

Henri Estienne (see EstieNNE) established himself sometime 
around the turn of the century. A scholar, publisher, and printer, 
he gained his reputation as a publisher of classical literature. His 
edition of Galen’s De sectis mediocorum is an interesting early 
scientific work. Estienne, for a time, had as his adviser Geoffroy 
Tory (q.v.), a scholar who later became a printer himself. 
Strongly influenced by Italian typography, Tory experimented 
with the use of floral ornamentation and ornate initial letters. In 
1529 he wrote the first known treatise on the design of type, and 
in 1530 the title King’s Printer was created for him. 

Tory, Colines, and a few others introduced the Aldine publishing 
methods into France. Colines designed italic, roman, and Greek 
type fonts, some of which were cut for him by his punch cutter, 
Garamond. In 1531 they created, for an edition of St. Augustine’s 
Sylvius, the roman typeface from which all later so-called Gara- 
mond typefaces can be traced. 

As the first commercial typefounder, Claude Garamond (q.v.) 
was a major force in making well-designed and superbly cut types 
available to printers, including those who could not have afforded 


elegant work. Their volumes, piers, issued from his press in 1477. Printed in 4 
of an almost startling blackness, its pages command attention by 
means of a contrast too pronounced to be comfortable 
reader. Caxton printed some 90 books—70 of them in English- 
before turning his business over to Wynkyn de Worde, his ee 
assistant. De Worde used the first italic type in England in 1524. 

Stanley Morison is authority for the statement that 
pography in the first 100 years after the invention of pri 
of a secondary order except for the work of Richard Pyae 
Norman who operated a press in London from 1490 to about ! 4 
Pynson, who used the first roman type in England in 1518, Em 
over 400 works during his approximately 40 years of printing. fe 
these, a substantial number are legal handbooks and law) coh 
on the printing of which he enjoyed an effective monopoly: do 

Maturation of the Printed Book. 
the first century of typography, the printer had brought to 
book the basic forms of nearly every element that he 
tribute. The styles of the three major typefaces ha 
malized to the point at which little other than refinemen! 


to be added to them; most of the business and craft 
that were to mark the production of books down to the P 
had been identified and differentiated; the printed boo 
achieved an acceptance comparable to, and an audi 
greater than, that of the manuscript volume, anı 
cialities had already emerged. Fully one-third of 
printed during the period of the incunabula—that 
1450s to 1500—were illustrated. The printing of m 
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come practical, and the practice of numbering the pages of a vol- 
ume in sequence had been adopted. : 

The “printer's mark,” an identifying device, was used—though 
only briefly at first—in the typographic book from the very be- 
ginning. Almost as early, and probably more important, was the 
typographer’s addition of the colophon (qg.v.), a tailpiece passage 
to the work in which the printer/publisher recorded the place and 
date of publication ; asserted his claim to credit for his role in the 
production of the work; advertised the merits of the enterprise, 
and, on occasion, attempted to protect his property from the 
depredations of rival printer/publishers. Caxton turned the colo- 
phon into a short essay in which he included, in addition to the 
normal elements, an editor’s preface and a dedication. Whether or 
not it is accurate to assert that the title page—the major nonmanu- 
script feature of the typographic book—emerged from the colo- 
phon, it is a fact that the title page took over some of the content 
of the colophon, which, however, continued to exist. 

The first title page was probably used by Gutenberg’s successor, 
Peter Schoeffer, in 1463 on a papal bull. It was Schoeffer’s only 
known use of the device, and like the other early versions that 
followed it, it was really—in today’s terms—a half title. The 
full title page did not appear until 1476, when Erhard Ratdolt 
in Venice used one on an astronomical and astrological calendar. 
The device was well established by the end of the incunabula pe- 
riod. Continuing the tradition of relative anonymity of author- 
ship of the manuscript books, the earliest title pages never, and 
telatively later ones only seldom, revealed the author of the work. 
The title page was meant, primarily, to provide, first, a protective 
cover for the text within, and, second, an opportunity for advertis- 
ing for the publisher/ printer. 
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THE MIDDLE YEARS 

The first really notable roman type had been cut by Jenson for 

a text by Cicero in 1470. It had been replaced in popularity and 
importance by the romans that Francesco Griffo cut for Manutius 
in the late 15th century, The first italic had been a Griffo design 
introduced by Manutius in his pocket editions early in the 16th 
century. These two faces had, in turn, been displaced in European 
typography by letters designed in the mid-16th century by Gara- 
mond in France: a roman based on Griffo’s cutting and an italic 
based on a form put forth by Ludovico Arrighi. The Garamond 
versions of these faces were to be of prime importance in Euro- 
pean typographical work until the end of the 16th century, during 
which time so many adaptations of them were produced that 
“Garamond type” became a generic term. 
- Romain du Roi.—By the end of the 16th century, typography 
in Europe had, generally speaking, deteriorated in vigour and 
quality. In France, the first comeback step was taken in 1640 by 
Louis XIII, who, under the influence of Richelieu, established the 
Imprimerie Royale at the Louvre. In 1692 Louis XIV ordered 
the creation of a commission charged with developing the design 
of a new type to be composed of letters arrived at on “scientific” 
principles. The commission, whose deliberations were fully re- 
corded, worked mathematically, drawing and redrawing each let- 
ter on squares divided into 2,304 equal parts. The approach 
was far removed from the style of the calligraphers whose work 
had provided models for all of the important alphabets until then. 
It is probably fortunate that Philippe Grandjean, who was called 
on to do the punch cutting, did not feel himself to be under con- 
straint to carry out his own work with the mathematical precision 
of the commission members who had drawn the patterns. Using 
the basic designs merely as suggestive, he cut a type that almost 
immediately drove the Garamond style from its favoured position. 
Known as romain du roi, it was used first (1702) in one of the 
médaille books that were then popular as commemorative devices. 
As might be expected, the type is notable for its regularity and 
precision; there is a good though not exaggerated contrast be- 
tween the thick and thin strokes, and the addition of flat serifs on 
the lowercase letters was effective. 

Though intended to be for the exclusive use of the Imprimerie 
Royale, the new roman was immediately copied by other design- 
ers, one of the most active of whom was the founder Pierre Simon 
Fournier (q.v.), who is also remembered for his creation of a wide 
range of printers’ devices that could be combined into festoons, 
borders, and headpieces and tailpieces for the heavily ornamented 
éditions de luxe that were popular in France then and that were 
to remain so until the Revolution. 

It is reasonable to say—as William Morris did say—that the 
romain du roi replaced the calligrapher with the engineer as a 
typographical influence. In general, the calligrapher was not to be 
reintroduced until Morris himself performed the operation as an 
ideological matter in the 19th century. Before that could happen, 
typography was to undergo further modifications under the influ- 
ence of three great designers, two in England and one in Italy. 


ARTS AND CRAFTS AND ART NOUVEAU 


1g Ed- 
(Left) A page from the Kelmscott Press’s Chaucer,” with Illustration by 
ward Burne-Jones and type and decorations by William Morris. (Below) Art 
nouveau initial decoration from Henry Van de Velde’s essay “Déblalement d'art’ 
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Caslon, Baskerville, and Bodoni—wWilliam Caslon (see 
Caston), who issued his first type specimen sheet in 1734, made 
a number of refinements of the Garamond style and created faces 
that have become traditional and are still much in use, Caslon’s 
refinement of the Garamond version of the Aldine roman was 
essentially straightforward and unmannered except for its slightly 
pronounced contrast between the thin strokes and the thick ones, 
a contrast apparently secured more by thickening of the thicks 
than by reduction of the thins. 

The type won wide acceptance and became well known in the 
American colonies, where it was introduced by Benjamin Frank- 
lin. It was the type in which a Baltimore printer issued the of- 
ficial copies of the United States Declaration of Independence. 

Even more significant changes in typographical fashions were 
to be achieved about a quarter of a century later by John Basker- 
ville (g.v.) in Birmingham, Baskerville, who taught calligraphy, 
introduced further mechanical variations in the spirit of Caslon. 
His letters suggest a greater concern for aesthetics. Their feeling 
of gracefulness is more pronounced. Open and quite rounded, 
they are, perhaps, more self-consciously pleasing to the eye. As 
a book designer, Baskerville combined his new faces with exag- 
gerated page margins and relatively wide spacings between letters 
to suggest new directions in style. By the use of special papers, 
improved press methods, and special inks he achieved an effect 
of almost glaring contrast, an effect heightened by his preference 
for emphasizing the typographer rather than the illustrator or the 
engraver. Though his acknowledged masterpiece, a Cambridge 
Bible, was not printed until 1763, he was an important influence 
on English and European typography almost from the first print- 
ing of his Virgil in 1757. 

In Italy, Giambattista Bodoni (g.v.) enthusiastically took up 
the principle of page design as worked out by Baskerville, though 
not his typefaces, Further modifying the Aldine roman of Gara- 
mond, he mechanically varied the difference between the thick and 
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This pamphlet is the announcement of a new Lino- 
| type face to be called “Electra,” cut from designs 
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thin strokes of his letters to achieve the ultimate contrast Possible 
in that direction. His letters are rather narrower than those of 
either Caslon or Baskerville. Like Baskerville, he used opulent 
papers and inks blended for special brilliance. He was in th 
words of Stanley Morison, the typographical idol of the man a 
taste, and his “plain”—though deliberately and artfully contrived 
—designs were an important factor in the decline in importance 
of the édition de luxe and its replacement by works more austere 
in feeling, more modern even to today’s eyes. He set what was, in 
general, to be the standard book style of the world until the 1p 
pearance of Morris. (W. E. Pr) 


TYPE AND BOOK DESIGN SINCE THE 19TH CENTURY 


Two late 19th-century developments—one technological, the 
other aesthetic—profoundly changed the course of book typog- 
raphy and design. The advent of mechanical type composition 
in the 1880s (Ottmar Mergenthaler [g.v.] patented his Linotype 
in 1884 and Tolbert Lanston the Monotype in 1887) had much to 
do with the look of the 20th-century book. The Arts and Crafts 
Movement, whose leader in typography as in other aspects was 
William Morris, had an equally great influence on the quality of 
modern book printing. 


THE PRIVATE PRESS MOVEMENT 


The Industrial Revolution changed the course of printing his- 
tory not only by mechanizing a handicraft but also by greatly in- 
creasing the market for its wares. Inventors of the 19th century, 
in order to produce enough reading matter for a constantly grow- 
ing and ever more literate population, had to solve a series of prob- 
lems in paper production, composition, printing, and binding. The 
solution that most affected the appearance of the book was me 
chanical composition; the new composing machines imposed new 
limitations not only on type design but also on the number and 
kinds of faces available, since the money required to buy a new 


Education: To prepare us for complete 
Ll on which education has to discharge. H 
on is properly to draw forth, and implie 
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signed and decorated by W. A. Dwiggins and set in his Electra. de 
Goudy’s Old Style. (Below) Caledonia italic. These faces were 
signed for and set on the Linotype machine 


Golo Mann, professor and writer of his- 
tory, was born in 1909 in Munich, 
Germany, the son of the famous novel- 
ist, Thomas Mann. He received his 
Ph.D. from Heidelberg University in 


drawn for The Mergenthaler Linotype Company by — 
W. A. Dwiggins. The face—at this stage completed - 


in twelve point, roman and italic—provides a new 


type texture for book-page composition. In the larger 
sizes now in preparation it will furnish the printer 


with a new note in advertising typography. 
The face, as may be seen from this specimen, falls 


within the “modern” family of type styles, but is 


1932 and, leaving Germany the follow- 
ing year, lectured at French universities 
until 1937. He then edited the literary 
review “Mass und Wert” in Zurich, 
Switzerland, and in the early 1940's 
moved to the United States. He 1e- 
mained in this country until 1958 4 

during this time taught at Olivet Col- 
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typeface was enough to inhibit printers from stocking faces of 
slight utility. As a result, Victorian exuberance of design, which 
might use a dozen or more typefaces within a single book, was ef- 
fectively curbed. 

William Morris.—It is paradoxical that the Arts and Crafts 
Movement (q.v.), with its roots in the romantic Gothicism of 
Ruskin and Morris, should have had a considerable influence on 
modern industrial design, including that of the book. William 
Morris (q.v.) was a fervent socialist who believed that the In- 
dustrial Revolution had killed man’s joy in his work and that 
mechanization, by destroying handicraft, had brought ugliness 
with it, Morris was above all a decorator; his work in the deco- 
tative arts had added great lustre to the fame he had already 
achieved as a writer when, partly as a result of dissatisfaction with 
the editions of his own works, he decided to establish a press, In 
1888 Morris attended a lecture given by the printer Emery (later 
Sir Emery) Walker (g.v.) and was entranced by Walker's lantern 
Slides of early types, greatly enlarged. He proposed to Walker 
that they cut a new font of type that would recapture the strength 
and beauty of the early letters, based .upon Medieval calligraphy. 
The Kelmscott Press, in its brief life (1891-96) printed 52 books 
that exemplified Morris’ standards of perfect workmanship. A 
fim believer that a return to the past would produce a better so- 
tety, he commissioned handmade paper like that used in the 15th 
tntury; had new, blacker inks made; and used the hand press 
and hand binding exclusively; a few copies of each title were also 
Printed on vellum. With Walker, he designed three types: a ro- 
hin based upon that of Nicolas Jenson, and two Gothics after 
h A models; all were cut and cast by hand. Woodcut initials 
nd borders were engraved to his own design, and wood-block 
Wstrations were cut from the drawings of Edward Burne-Jones 
he ') and other of his friends, The Kelmscott Press’s major book 
uence finished in 1896, a sumptuous folio whose rich 
ag and strong black pages are reminiscent of the reed 
ttrath a Morris admired. A table book, meant to be looke 
_ lather than read, it is one of the most influential books in the 
gat of printing—a revolutionary book, despite its anachro- 
tod caused a whole generation of printers and designers 
fo Ssatisfied with the books they saw about them and to at- 
hnevt.t? improve the badly made, weakly designed books of the 

© Victorian age 2 

me Presses on the Morris model proliferated in England, 
tomte o tinent—especially in Germany and the ee 
È Do —and in the United States. The best of these, notably 
and Cae and Ashendene presses in England and the Bremer 
ang gh Ach presses in Germany, published books of great style 

, 


nd a gth. There were also poorer imitations, as Elbert Hub- 


Pitt Press in the United States. 

the Do Te€ss.—The most influential of the private presses was 

l (an) ves Press, established in 1900 by T. J. Cobden-Sanderson 
“and Emery Walker. Walker, who was one of the 
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prime movers in fine printing for 
over half a century, also played 
an important role in creating type 
for the Ashendene and Cranach 
presses. Cobden-Sanderson was 
one of Morris’ circle at Kelm- 
scott House and had become a 
bookbinder at the suggestion of 
Mrs. Morris. The bindings exe- 
cuted at his Doves Bindery are 
notable for their excellent crafts- 
manship and their clear, simple 
design, which often used art nou- 
veau motifs (see below). The 
Doves Press books, printed in a 
type based on Nicolas Jenson’s 
15th-century roman, were austere 
in their typography, eschewing 
all decoration and illustration and 
relying for their effect on the 
beauty of their type, spacing, and 
presswork. Occasionally a second colour, a splendid red, was used, 
and superbly drawn initials, by Edward Johnston and Graily 
Hewitt, adorned many of the 50-odd books. ‘The five-volume 
Doves Bible, issued between 1903 and 1905, is among the monu- 
ments of fine bookmaking, as well as one of the most influential 
modern books, a result of its virility, purity of design, and per- 
fection in craftsmanship. 

Ashendene Press.—The third great English private press, the 
Ashendene, was conducted by C. H. St. John Hornby, a partner 
in the booksellers W. H. Smith and Son. Hornby in 1900 met 
Emery Walker and Sydney Cockerell (Morris’ secretary at the 
Kelmscott Press), who encouraged and instructed him and helped 
in devising two types for his own use: Subiaco, based upon 
Sweynheym and Pannartz’ semi-roman of the 1460s, and Ptolemy, 
based upon a late 15th-century German model. The Ashendene 
Press books, like those of Morris, were often illustrated with wood 
engravings, and many had coloured initials drawn by Graily 
Hewitt. 

Germany.—In Germany Morris’ closest counterpart was 
Rudolf Koch, who gathered around himself at Offenbach, where 
he taught at the Arts and Crafts School and designed types for 
the Klingspor Foundry, a community of craftsmen who painted, 
worked in metal, wood, and stone, printed, and wrote. Above all 
a consummate penman, Koch made the written word the basis of 
his designs in any medium, whether tapestry or woodcut, A de- 
vout Christian, Koch, like the Medieval craftsmen he admired, 
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saw the Gothic style as a supreme manifestation of religious spirit; 
he was no mere imitator but an artist who freely reinterpreted 
in his types and books the traditional German Fraktur. Koch 
also created a number of modern types, among them sans serifs 
and romans. 

Cobden-Sanderson’s influence, however, far exceeded that of 
Morris in Germany. The most important of the German private 
presses, the Bremer Presse (1911-39), conducted by Willy 
Wiegand, like the Doves Press rejected ornament (except for 
initials) and relied upon carefully chosen types and meticulous 
presswork to make its effect. The most cosmopolitan of the 
German presses was the Cranach, conducted by Count Harry 
Kessler. It produced at Weimar editions of the classics and of 
German and English literature illustrated by Maillol, Eric Gill, 
and Gordon Craig, printed with types by Emery Walker and Ed- 
ward Johnston on paper made by hand in France. Kessler's books 
did not attempt to imitate Medieval or Renaissance models; 
rather, they sought to create, using the same methods as the 
early printers, books modern, or rather timeless, in spirit. 

The Netherlands.—The most notable figures of the private 
press movement in the Netherlands were S, H. de Roos and Jan 
van Krimpen. De Roos, like Morris a utopian socialist, was an 
industrial designer who hoped to create a better society by im- 
proving the appearance of ordinary utilitarian objects. His first 
book, Kunst en Maatschappij (1903), was, significantly, a collec- 
tion of Morris’ essays in translation. De Roos’s decorative style 
became simple and less florid under the influence of Cobden- 
Sanderson, whose work he greatly admired, although his ideals re- 
mained those of the Arts and Crafts Movement. Unlike Morris 
and Cobden-Sanderson, De Roos was a book designer, designing 
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books for others, rather than a printer—one of the earliest of 
new school of typographers, who provided layouts for the l 
lisher or printer, specifying type, format, and overall design, 

creasingly, as technology became more complex and shops | 

highly specialized and automated, design became more a profi 
sion; the typographer, trained in industrial design or graphic a 
succeeded the printer or the publisher in deciding how a bo 
should look. De Roos, who drew a number of typefaces for 
Typefoundry Amsterdam, designed books for the Zilverdistel 
Meidoorn, and other private presses, as well as for trade i 
lishers. 

Jan van Krimpen used little decoration in his work, whi 
achieved its effect through a classic clarity of style and impeccat 
printing. His books, for the Enschedé firm for which he wo: 
for private presses, or for trade publishers, attempted always 
interpret the author’s meaning as clearly as possible, to reflect 
rather than to enhance it. Krimpen also designed a number 
typefaces, all of which show his earlier study of calligraph 
Among them are Lutetia, a modern roman and italic of 
distinction; Romulus, a family of text types which includes 
sloped roman letter instead of the conventional italic; and ca 
cellaresca bastarda, an italic notable for its great number of 


strokes ending in flourishes) letters, elegant in appearance, 

Italy.—Another typographer working in the classic mode is G, 
Mardersteig, who, although born and trained in Germany, 
spent most of his creative life in Italy. His Officina Bodoni 
utilized Bodoni’s types to print the collected works of D’Annundi 
Mardersteig not only used the hand press for limited editio 
(usually on handmade Italian papers) which rival 15th-century 


FIRST PRINCIPLES OF 
TYPOGRAPHY* 


Typography has as its first object not 
ornament but utility. The printer must 
never distract, even with beauty, the read- 
er from his text. In the printing of books 
there is less room for individuality of style 
than there is in the typography of propa- 
ganda. The laws of typography in books 
intended for general circulation are based 
upon (1) the essential nature of alpha- 
betical writing; (2) the force of tradition. 
But strict as the conventions are, there is 
not, and can never be, a rigid character 
of typography applicable to all books pro- 
duced in a given geographic or ethnic area, 
nor can there be a universal formula ac- 
ceptable to all books printed in Roman 
types. The strength of tradition expresses 
itself in the details of book arrangement, 
and these vary widely. Certain laws of 
linear composition are, however, obeyed 
by all printers who use the Roman letter. 

A font [or fount; derived from the same 
root as the verb “found,” meaning to melt 
and pour metal] of Roman type consists 
of (1) Roman: CAPITALS, SMALL CAPI- 
TALS, lower case, : . ” ; 1 2 3 4 5 etc. 0; 
and (2) Italic: CAPITALS, lower case. In 
addition to these, as necessary adjuncts, 
the printer possesses (3) spaces; (4) leads; 


and (6) a collection of mobile ornaments, 
head- and tailpieces, flowers, decorated 
initial letters, vignettes and flourishes, 


*This article, which first appeared under the title 
“Typography” in the 14th edition of Encyclo- 
pædia Britannica (1929), has become a classic 
statement of Stanley Morison's views. Repub- 
lished in somewhat different form in 1930 with 
the title “First Principles of Typography,” it 
was widely reprinted. It appears here with its 
1930 title, set_in 8-point Times Roman, on a 


Lox slug.—Ed. 


(5) straight lines of metal known as rules; . 


wood blocks of borders, etc. Another dec- 
orative medium at his command lies in 
his use of (7) colour (red being the most 
widely used). For emphasis he possesses 
(8) special types of notably heavy face, 
and may use colour for the same purpose. 
(9) Space is another valuable element, 
margins, blanks, etc., being filled in with 
what are known as “quotations.” Finally 
(10) there is the nature (colour, weight, 
and texture) of the paper. 

Composition is the selection and ar- 
rangement of all these elements; imposi- 
tion is the due placing of the composition 
upon the sheet; printing comprises the 
presswork, securing a perfection of regis- 
ter (backing up), the quality and crispness 
of inking. Typography, therefore, controls 
composition, imposition, and paper. The 
paper must be of a character capable of 
expressing the value of the composition. 
The margins must be proportionate to the 
area of the text, allowing convenient space 
for thumbs and fingers at the side and 
bottom of the page. The medieval margins 
as adopted by the Kelmscott Press are 
handsome and agreeable in certain books 
but are neither agreeable nor convenient 
in other books; e.g., where the page di- 
mension is necessarily small or narrow 
and the book is to be carried in the pocket. 
For this and other books, the type may 
well be centred on the measure of the page 
and slightly raised above ocular centre. 

The fundamental principles of page 
composition are deducible from the ocular 
facts of alphabetical printing in the Ro- 
man letter. The eye cannot, with ease, read 
pages of words composed of letters de- 
signed with sharply contrasting thicks and 
thins. Nor can the eye agreeably read a 
mass of words composed even in a rightly 


| 
constructed letter, unless the line is kept | 
to a certain maximum length; that is to || 
say, the reader’s eye cannot comfortably || 
seize more than a certain number of words | 
in any given size except in a proportionate || 
length of line. Nor can a reader com- 
fortably seize a letter, a word, or a line, || 
unless the printer's setting is related to || 
the reader's normal habit of vision when 
holding a book for reading. The typog: || 
rapher’s respect for these principles 
generally protect the reader from the ri 
of “doubling” (that is, reading the san 
line twice) or from being given a book in || 
a large and “staring” type. : || 

The average number of words which 
the reader's eye can conveniently seize 1s 
between 10 and 12 (about 48 characters) | 
The typographer, while exerting himself | 
to the utmost to respect this ocular limita- | 
tion, may often be confronted with certat 
conditions which make it impossible for || 
him to secure a type of the right related 
size. He is often forced to the use of 
small type, and in order to obviate Me 
risk of “doubling,” he inserts leads [i 
thin strips of type metal] between the E 
of type and thus increases the space 0% 
tween them. 

The practice of leading, denounced 
certain quarters, is essential. The typot 
rapher, therefore, in making the 
of his material, must make legitimate 
of leads. It may be added, too, a 
certain compositions, leads produce 
happy effect. In nota few cases, fi 
absence may ruin a composition set CVs 
in a relatively large type. 

The typographer should know ho! 
extract the utmost from the use 0 ai 
which is narrow in relation to its hele? 
leading and spacing play a decisive 
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rinting in their beauty of spacing and presswork but supervised 
at the Stamperia Valdonega in Verona long-run editions on high- 
speed presses which are likewise remarkable for their craftsman- 
ship. In addition he designed several typefaces, among them 
Pacioli, Griffo, Zeno, and Dante. 

‘Art Nouveau.—The art nouveau (g.v.) movement was an 
international style, expressed in the consciously archaic types of 
Grasset in France; in the posters and magazine covers of Will 
Bradley in the United States; and in the initials and decorations 
of Henry van de Velde in Belgium and Germany. Van de Velde. 
the leading spokesman for the movement as well as one of its 
most skilled practitioners, in his essay Déblaiement dart (1892) 
advocated the development of a new art which would be both 
vital and moral, like the great decorative arts of the past, but 
which would use contemporary modes, For a reprint of the essay 
he designed a series of initials and typographic ornaments which 
express the characteristics of the style: decoration based upon 
natural forms; pages whose typography and decoration blend to 
make overall patterns; a richness of texture reminiscent of il- 
luminated manuscripts. Van de Velde’s most important book was 
an edition of Nietzsche’s Also sprach Zarathustra, which he de- 
signed for the Insel Verlag and had printed by the Drugulin- 


Presse of Leipzig and for which he created a series of ornaments , 


printed in gold, as well as endpapers, title page, and binding; a 
small folio, conceived as an architectonic whole rather than a 
series of unrelated openings, it is a striking, if dated, volume. 


MECHANICAL COMPOSITION 


The private press movement did much to raise the standards 
of the ordinary trade book, Small, independent publishers who 
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wished to make a mark not only through the distinction of their 
titles but also through the distinctiveness of their house styles 
acted as a bridge between the deluxe bibliophilic editions and 
ordinary books, John Lane and Elkin Mathews, who published 
Oscar Wilde and The Yellow Book; J. M. Dent, who commis- 
sioned Aubrey Beardsley to illustrate Malory and who used Kelm- 
scott-inspired endpapers for his Everyman’s Library; Stone and 
Kimball of Chicago and Thomas Mosher of Maine, who issued 
small, readable editions of avant garde writers with art nouveau 
bindings and decorated title pages; the Insel Verlag in Germany, 
with millions of inexpensive yet well-printed and designed pocket 
books—these and their many colleagues brought within the reach 
of the ordinary book buyer mass-produced books whose appear- 
ance, if not their method of manufacture, had been profoundly 
altered and improved by the Arts and Crafts Movement. 

During the early years of the 20th century more and more 
printers installed composing machines (see Printinc). The 
early Linotype and Monotype faces were weak and poor, like the 
foundry faces they imitated. The first significant face cut espe- 
cially for mechanical composition appeared in 1912, when a new 
face based upon the old-style types of Caslon was produced for 
The Imprint, a short-lived periodical for the printing trade pub- 
lished by Gerard Meynell of the Westminster Press in London. 
Its contributors included Edward Johnston, who not only wrote 
for the magazine but designed its calligraphic masthead; and Stan- 
ley Morison, who began his career as printing historian and typog- 
rapher on its staff. Other Monotype faces cut at this time in- 
cluded Plantin, based upon the types of the great Antwerp printer, 
and Caslon; the latter was made at the instigation of G. B. Shaw’s 
publishers, since Shaw, who had strong views on typography, 


here. A round, open, wide letter may, for 
certain purposes, be set “loose”; i.e., the 
space between the letters will be greater 
(or appear greater by reason of the curves 
of the c, o, e, g, in the lower case) than in 
a relatively condensed letter. Consistency 
will here insert a satisfactory lead between 
the lines. 

The space between words composed in 
à condensed letter is less than that be- 
tween words in a round, wide form. A lead 
should always precede and follow quoted 
te Where there is no leading between 

lines, and the composition is neces- 
sarily tight, it may be an advantage to set 
leads between the paragraphs. 

Indention is a most important detail. 
ca porns sentence of every work 
a Te atically: manifest itself as 
lates ‘his may be contrived by using a 
ts initial letter, by printing the first 
KO: A CAPITALS, or SMALL CAPITALS, 
Ra ITALS and SMALL CAPITALS. The first 
thou be set into the margin, but it 
Tisai be indented. Indention marks 

" fe iia subsequent sections of 
Sead here for any reason it may be 
graphs jt to avoid indention in para- 
ri PAR ead is plainly desirable. Absence 
atnen 10n and of lead means the virtual 

aon of the paragraph. 
the eee of the page will be related to 
symmet as line. The measure must be 
10 the De golplanng a form pleasing 
than a hate rectangle is more pleasing 
ofi eee Page composed of lines 
Stisfactory avr long will generally be 
Page fadi remains to add the running 
The Tae re and the folio [page number]. 
and taht heading may range to the left 

in the opening (fixing the two 


pages as a unity); or range to the right and 
left; or be centred. The folio may be cen- 
tred at the foot or range either way at the 
top or bottom, but it cannot be centred 
at the top without abolishing the running 
page headline. This may be done, but it 
is an undesirable practice. The running 
headlines may be set in capitals of the 
text, in upper and lower case of the text, 
or in any combination of capitals. The 
use of full-sized capitals renders over- 
conspicuous a repetitive feature inserted 
for extrinsic convenience—that is, the in- 
dentification of loose leaves. By reason 
of its position, the headline looks ragged 
if set in upper and lower case. It seems 
best, therefore, to employ small capitals. 
All capitals are best separated by hair 
spaces as their rectangular structure and 
preponderance of perpendiculars tend to 
solidify the composition. 

Full-sized capitals may well be used for 
chapter headings, the number of the chap- 
ter being kept in small capitals, and both 
indications being hair spaced. The practice 
of dropping the chapter opening is justified 
by the fact that the eye, in traveling from 
the generally occasional blank at the end 
of a chapter to the beginning of the next, 
finds a companion blank an agreeable con- 
sistency. It has also the psychological ad- 
vantage of saving the reader from feeling 
overpowered by the text. The rectangle of 
type is so imposed upon the edge as to 
allow centre, head, fore-edge, and tail 
margins of a dimension proportionate, 
first, to the length of line and, second, to 
the disposition of space at points where 
the text is cut into chapters, and where 
the body joins the prefatory and other 
pages known as “preliminaries.” These 
last, less strictly governed by convention 


than the text pages, offer the maximum 
opportunity of design to be found in the 
volume. 

The history of printing is in large mea- 
sure the history of the title page. The 
title when fully developed occupied a 
recto [right-hand] page, either partially or 
wholly, and the title phrase, or a catch- 
word of it, has generally been set in a con- 
spicuous size of type. Sixteenth-century 
Italian printers generally used large capi- 
tals, copied from inscriptions or, more 
exceptionally, from Caroline manuscripts, 
while English use followed the French in 
employing a leading line of large upper 
and lower case, followed by a few lines 
of pica [one-sixth inch] capitals. Next 
came the printer’s device and, at the foot 
of the page, his name and address, The 
large sizes of upper and lower case, being 
an inheritance from printers who were 
accustomed to black letter (never set in 
solid capitals), have gone. The device also 
has vanished, except from the university 
presses. 

The contemporary title page is a bleak 
affair. In nine out of ten cases the blank 
between the title and the imprint of the 
printer-publisher tends to be the most out- 
standing feature. When the device was 
first abandoned, the author, printer, or 
publisher took advantage of the leisure of 
the reader and the blank at their disposal 
to draft a tediously long title, subtitle, and 
indications of the author’s qualifications, 
designed to fill the entire page. The 
present-day publisher goes to the other 
extreme, reducing the title to as few short 
words as possible, followed with “by” and 
the author’s name. A professional writer 
may insert, e.g., “Author of The Deluge” 
under his name, but three and sometimes 
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would not allow any other face for his books. World War I, 
however, stopped any further development of types for the com- 
posing machines. 

United States——In America the generation of designers who 
had begun as disciples of Morris soon began to develop their own 
styles. Among the most important were D. B. Updike, Bruce 
Rogers, F. W. Goudy, and W. A, Dwiggins. 

Daniel Berkeley Updike opened the Merrymount Press in Bos- 
ton in 1893. His books, most of which he designed himself, are 
noteworthy for the clarity of their organization, their easy read- 
ability, and their excellent workmanship, based upon the use of 
a few carefully selected typefaces and immaculate presswork. 
Updike stocked only types that met the twin criteria of economy 
in use and beauty of design. His books, whether a complex folio 
like the folio Book of Common Prayer (1930), considered by many 
to be his masterpiece, or the small and amiable Compleat Angler 
(1928), are both functional and pleasing to the eye. 

Bruce Rogers was a typographer, trained as an artist, who had 
the faculty of drawing the best from the printers with whom he 
worked, His greatest book, the monumental Oxford lectern Bible 
of 1935, is the noblest edition of the Bible ever issued in English; 
his smaller and less ambitious efforts, often decorated with the 
typographic ornament at which he was a master, possess enormous 
wit and charm. His one type design, Centaur, based upon Jenson, 
is among the most successful modern adaptations of an early 
roman, although too elegant for frequent use. 

Frederic W. Goudy (q.v.), the most prolific American type 
designer, created more than 100 faces during a long career as 
printer, editor, and typographer. In 1908 he began a long associ- 
ation with the Lanston Monotype Corporation, for which he did 


TYPOGRAPHY 


much of his best work, Among his types were Forum and 
based upon the roman capital letters inscribed on Traja 
umn; Goudy Modern, his most successful text type; and 
ber of black-letter and display faces. Goudy edited two 
Typographica and Ars Typographia, in which he expound 
theories of design; he also wrote a number of books, amoi 
The Elements of Lettering and The Alphabet. 
William Addison Dwiggins, a student of Goudy’s 
associated with Alfred A. Knopf, whose house style hi i 
to establish. In hundreds of volumes of trade books he 
typography was taken seriously (each book carried 
colophon on the history of the type employed); there was 
tempt to use contemporary typographic decoration; and 
ings, using designs made up of repeated decorative units li 
printers’ fleurons, were extremely successful. Dwiggins di 
number of typefaces for the Linotype, two of which, Electr 
Caledonia, have had wide use in American bookmaking, ] 
U.S., unlike England and the Continent, printers have ri 
more upon Linotype than Monotype for book composition, 
England.—English typography, like that everywhere, 
time during World War I but made remarkable progress soon 
A new generation of typographers, inspired by Morris’ ide 
quality but at the same time aware of the need to adapt th 
the new mass-production techniques, had begun to mak 
names. Foremost among these was Stanley Morison, who, 
a year’s apprenticeship with The Imprint, became a typi 
on the staff of Burns and Oates, where he worked on a wide v 
of books, among them the liturgical texts in which the firm 
cialized; here he began to develop the rationalistic appro 
typographic design which characterizes the English school, 
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four inches of space separate this from stories, their titles can be listed in the 


the first line of the imprint. Consequently 
unless the title is deliberately set in a size 
of type out of all relation to that of the 
remainder of the book, this space is over- 
conspicuous. It is clear that a volume in 
12 point does not require a 48-point title 
unless it is a 300-page folio in double 
column. [A point is a unit of measure of 
about 1⁄2 in.] 

Care for the typography of a book 
means care for its unity. There is no rea- 
son for a title page to bear any line in a 
type larger than twice the size of the text 
letter. If the book is set in 12 point, the 
title need be no larger than 24 point—or 
even slightly smaller. It should be set in 
spaced capitals as a rule. The author's 
name, like all displayed proper names, 
should also be in capitals. The headings 
to the preface, table of contents, introduc- 
tion, etc., should be in the same size and 
font as the chapter heads, and should be 
dropped if they are dropped. The order of 
these pages remains unsettled, except that 
all begin on a recto page. The logical order 
of the preliminary pages is half title, title, 
dedication, contents, introduction, preface. 
This rule is applicable to most categories 
of books. [See, for example, volume 1 of 
this encyclopaedia, which, however, does 
not have a table of contents or introduc- 
tion and does have other preliminary-page 
material.] Novels need neither table of 
contents nor list of chapters, though one 
or the other is generally printed. If it is 
decided to retain either, it would be rea- 
sonable to print it on the back of the half 
title and facing the title page, so that the 

entire nature of the book will be indicated 
to the reader at a single opening. Where 


blank centre of the title page. 

In addition to fiction, belles lettres and 
educational books are habitually published 
in portable, if not in pocketable, formats, 
crown octavo 5 X 7% in. (in the U.S. 
known as 12-mo) being an invariable rule 
for English novels published as such. 
[“Octavo” indicates that eight leaves, or 
16 pages, are printed on one sheet of 
paper; according to size, they have been 
given names—e.g., demy octavo, about 
5% X 8 in.; imperial octavo, about 81⁄4 
X 11% in.] The novel in the form of 
biography will be published as a biogra- 
phy, 6 X 8% in., the size also for history, 
archaeology, science, art, and almost ev- 
erything but fiction. Novels are promoted 
to this format only when they have be- 
come “standard.” Size, therefore, is the 
most manifest difference between books. 

Another obvious difference is bulk, cal- 
culated in accordance with the publisher’s 
notion, first, of the general sense of trade 
expectation, and, second, of the purchas- 
ing psychology of a public habituated 
to certain selling prices vaguely related 
to number of pages and thickness of the 
proffered volume. Inconsistently enough, 
weight does not enter into these expecta- 
tions. These habits of mind affect the 
choice of font and size of type, and may 
necessitate the adoption of devices for 
“driving out,” i.e., making the setting take 
up as much room as possible. By putting 
the running headline between rules or 
rows of ornaments; introducing unneces- 
sary blanks between chapters; contracting 
the measure; exaggerating the spaces be- 
tween the words and the lines; excessively 
indenting paragraphs; isolating quoted 
matter with picas of white space; inserting 


wholly unnecessary sectional titles 
text and surrounding them with 
contriving to drive a chapter endi 
the top of a recto page so that the 
it and its verso may be blank; using 
but not heavy paper; increasing the 
of chapter beginnings and inserting 
large capitals thereto—by using su 
vices the volume can be inflated to 
extra 16 pages, a feat which the | 
typographer accomplishes without 
ing his hand to the reader. 
Limited editions of standard authors, 
of authors who desire to rank as such, 
commonly given a rubricated title. Un 
no circumstances, however, should red 
pear anywhere else in the work. Ha 
made paper is generally used for édi 
de luxe, and none but the brave am 
typographers will disregard the su) 
tious love of the book-buying classes” 
its untrimmed, ugly, and dirt-gath 
rough edges. There is another categ 
limited edition produced by typograpů 
working freely, without the handi 
trade conditions. These books are ii 
increasing in number and use @ 
variety of format, type, illustration, 
binding. À 
Because of, rather than in spite 
mechanical methods and standardizat 
printing is more various today thane 
before. It has been necessary that m 
the designs of type used today are. 
ductions of classic old-faces, but it 0 
well be that the future will witness & 
renaissance of type design based ul 
sensitiveness to rightly controlled 
forms, and not animated by an d 
formed curiosity for the original and 
bizarre. s 


A the volume is made up of a few short 
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son demanded that typography be functional: the task of the book 
and the newspaper designer was to clearly transmit the author’s 
text, that of the advertising and display designer to command 
attention, In 1922 Morison became typographic adviser to the 
Monotype Corporation and instituted a program of cutting for the 
composing machine a repertory of types culled from the best 
faces of the past, to which were added a number of contemporary 
faces designed for modern needs. He had prepared himself for 
the task by a strenuous course of self-education in paleography 
and calligraphy, to understand the written hands which the early 
types imitated, and in the history of printing design itself; he 
traveled widely on the Continent and in the United States to see 
what other nations were doing. In 1923 he joined Oliver Simon 
in publishing The Fleuron, a journal of printing history and de- 
sign in which he published a number of highly important articles 
on calligraphy and typography. 

In 1925 Morison was made typographic adviser to the Cam- 
bridge University Press, whose printer, Walter Lewis, had begun 
a complete reform of its typographic resources. Cambridge 
stocked most of the types Morison commissioned for Monotype 
and demonstrated by their intelligent use that mechanical compo- 
sition could be used to produce books at once handsome and func- 
tional. Among them were Garamond, based upon a 17th-century 
French letter (see above); Bembo, after an Aldine roman; Cen- 
taur, an adaption of Rogers’ foundry face; and Baskerville and 
Bell, based upon English models. Italics included Arrighi, a ver- 
sion of the letter used by the 16th-century papal writing master 
and printer (see above). Among the modern faces whose design 
Morison supervised were Eric Gill’s Sans Serif, which enjoyed a 
wide vogue in advertising and avant garde book typography; 
Gill’s Perpetua, based upon his stone-cut letters; and Times New 
Roman, designed by Morison himself for the Times (London), 
whose staff he joined in 1930. The last is the most successful 
type design of the 20th century, a result of its economy and legi- 
bility when used on high-speed presses. 

Francis Meynell was another who demonstrated that mechani- 
cal Composition and printing, properly used, could produce aes- 
thetically satisfying books. The books of Meynell’s Nonesuch 
ag limited editions of the classics reflecting his om 
atholic and excellent literary taste, are marked by restraine 
design, fine papers, and careful presswork, More varied and 
original than those of the earlier private presses, they were printed 
not by the proprietor but by large, mechanized shops. Meynell’s 
te books, published under the same imprint, demonstrated 
at and menenart te bonis need nop be bee the 
h h one-volume editions of English classical authors were 
Mexpensive, handsome, and readable, 

te Lome oe, ee E 
i H , Was en Lane, whose rengi 
ARN and inspired by such continental publishers as Insel Ver- 
eae Albatross, proved that a well-designed series of inexpen- 
OE abate both worthwhile reprints and new titles, could 
i e lg commercially and intellectually. They did much to 
i ane rie a aibenis sevens thet swept the Continent 

ates after Wor! ar Il, 

ate Reig Styles.—German typography from World er 
an) aent of Hitler was greatly influenced toate: $ ani 

trated’ k $ stressed the graphic arts; its books, heavily illus 
ia proke away from traditionally symmetrical layouts, in 
strove ‘nag were inserted into a aed ree af Jents and 

reer arrangements, usually asymmetrical, 

to le Supported the dominant illustrations. The taent mas 
Consciou, graphic patterns on the page and to enhance-the reader’s 
te Motes of the illustrations. Many of the Bauhaus ier 
anded aoe and industrial designers, whose principles de- 
that the types they used, like the buildings and machines 
dominates, De sharp, unornamented, symbolic of a machine- 
Gils San Society, Their favourite types were sans serifs like 
nalo K Serif and Paul Renner’s Futura. With the Nazi dis- 
Tt has “al he Bauhaus group its style became truly Aap ane 
athiteer ce lost favour among book designers, except for art an 
ural books, partly because sans serif types and asym- 
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metrical layout proved less legible than traditional modes, partly 
because typographers grew tired of its rigid limitations, 

Other between-war styles, closely linked to literary or artistic 
movements, which affected book design, were Dadaism and Sur- 
realism (qq.v.). The Dadaists’ pamphlets, posters, and books em- 
ployed free, abstract layout, a great mixture of type sizes and 
faces, and an attempt to create mood through typography. Sur- 
realist writers such as Apollinaire and Breton often collaborated 
in the design of their own books, attempting to make the typog- 
raphy of their works reflect its mood, 

In France, especially, the production of books intended to be 
works of art in their own right was dominated by painters and 
sculptors. Publishers like Ambroise Vollard commissioned mem- 
bers of the School of Paris, among them Braque, Matisse, Bon- 
nard, and Picasso, to illustrate books in which the illustrator 
worked closely with highly skilled craftsmen to create colourful, 
original, limited editions which, while they may fail as books (if 
one considers readability the prime requisite), succeed admirably 
as visual decoration. 

During the 20th century styles in book design, as in all the 
arts, fine or applied, have become increasingly international. 
Styles born in one country spread throughout the world and die 
through overuse at a dizzying rate. As a consequence it has be- 
come increasingly difficult to distinguish truly individual or na- 
tional styles—books, magazines, clothes, paintings, music, regard- 
less of country of origin, all resemble one another far more than 
they differ. See further Book; CALLIGRAPHY; PRINTING; PRINT- 
ING TYPE. (J. M. W.) 

BIBLIOGRAPHY.—E, G. Gress, American Handbook of Printing 
(1907); H. Fournier, Traité de la Typographie (1919); C. T. Jacobi, 
Printing, 6th ed. (1919); F. Thibaudeau, La Lettre d'imprimerie, 3 
vol, (1921-24), Manuel français de typographie moderne (1924); G. 
Milchsack, Gesammelte Aufsätze über Buchkunst und Buchdruck 
(1922) ; A. W. Unger, Die Herstellung von Büchern (1923) ; L. E. Bros- 
sard, Le Correcteur typographe (1924); W. Ransom, Private Presses 
and Their Books (1929); S. Morison, The Art of the Printer (1925), 
First Principles of Typography (1936), Four Centuries of Fine Print- 
ing (1924; rev, and suppl. by K. Day and reissued as The Typographic 
Book 1450-1935, 1963), On Type Designs, Past and Present, rev. ed. 
(1962); W. Marti, Typographie (1957); O. Hlavsa, A Book of Type 
and Design (1960); A. Burns, Typography (1961); B. Rosen, Type 
and Typography (1963); H. Zapf, Typographic Variations (1964); 
K. Day (ed.), Book Typography, 1815-1965, in Europe and the United 
States of America (1966). 

TYPOLOGY, a system of groupings, usually called types, 
which aid demonstration or inquiry by establishing a limited re- 
lationship among phenomena. The identity of the members of 
each type is postulated in terms of specified attributes which are 
mutually exclusive and collectively exhaustive. A type may rep- 
resent one kind of attribute or several and need include only those 
features of the phenomena which are significant for the problem 
at hand, Validation is established by the solution to the problem 
for which the types were designed or discovered. 

Typologies for Establishing Order.—When the problem is 
simply the ordering of unconditioned phenomena, it is difficult to 
distinguish typologies from classifications (see CLASSIFICATION), 
The latter have been considered preliminary to the discovery of 
sequences or laws, but not all classifications have been designed 
for further inquiry. Since typologies invariably use ordering for 
additional purposes, classifications can be regarded as typologies 
limited to the problem of order. They are also more enduring 
areas of agreement—e.g., the taxonomic divisions of zoology (see 
Taxonomy). Typologies, subsisting usually on the frontiers of 
research, are less durable, their descriptions being accepted to the 
degree the typologies continue to be solutions to the problems to 
which they are addressed. : 

A typology elicits a particular order depending on the purposes 
of the investigator and on the phenomena so arranged. Ordering 
limits the ways the data can be explained, but it is not an ex- 
planation. There can be different interpretations of the relations 
of the phenomena, The Linnaean system, ordering by degrees 
of resemblance, was only later found to be in accord with bio- 
logical evolution, In social and cultural studies, where the signifi- 
cant distinctions do not seem to be of the genus and species kind, 
this kind of ordering has been less successful. 
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Typologies are characteristic of the social sciences and have 
had a great development in archaeology. In anthropology and 
archaeology, typologies establishing order in space result in cul- 
tural areas, typologies ordering phenomena in space and time yield 
area traditions, while typologies in terms of time alone produce 
periods. Such systems may be based on variations of style or 
media or artifacts, paintings, buildings, burial customs, social sys- 
tems, or ideologies. Shortly after 1816 C. J. Thomsen used a 
typology of materials to establish his celebrated Stone, Bronze, 
and Iron ages. The assumed succession was later confirmed by 
stratigraphic evidence. Fifty years later the Stone Age was sub- 
divided by Gabriel de Mortillet. Subsequently typologies, com- 
bined with careful stratigraphic work, were used to conceptualize 
elements changing through time, to fill stratigraphic gaps, and to 
extend sequences to regions where stratigraphy was lacking. At 
the beginning of the 20th century a seriation technique, called 
sequence dating, enabled Sir Flinders Petrie to establish the temp- 
oral order of a large number of Egyptian graves. Shared typo- 
logical features of grave offerings linked burials with those adja- 
cent in time. The time direction of the series had to be determined 
by other means, however. 

Typologies to Show the Importance of Particular Fac- 
tors.—Some typologies go beyond the problem of order. Com- 
parisons among examples of a single type, whether of cultural, 
kinship, economic, or ideological systems, rely on the postulated 
constancy of the type to focus on variable factors. Explanation 
of variations might be in terms of different historical settings, or 
according to developmental processes associated, perhaps by defi- 
nition, with the type. Not only types but type systems can be 
compared, Two sequences of identical types may show differences 
in proportions or in rates of change, leading to additional infer- 
ences. Correspondences in different type systems may suggest a 
causal relation; i.e., a culture type might correlate with an ecotype 
recognized in a natural history typology: 

In the social sciences and history, large-scale typologies assume 
certain factors to be of overriding significance. Such schemes 
present a variety of historical “facts” consonant with their prem- 
ises. Where ordering is chronological we have the developmental 
stages of L. H. Morgan or the repetitive sequences of Oswald 
Spengler and Arnold Toynbee. Where time is of less concern we 
find such constructs as Thorstein Veblen’s leisure class, David 
Riesman’s inner- and other-directed personality types, and the 
polar cultural types of Sir Henry Maine, Ferdinand Tönnies, and 
Robert Redfield. These arrangements aid description in terms of 
their own premises—the attributes of one type elicit contrasting 
characteristics of the coordinate types. 

Social science typologies, as distinct from classifications for 
establishing order, are beginning to cope with the richness and 
diversity of a many-sided reality—and from a variety of points 
of view. (Jm. R. C.) 

TYPOLOGY, BIBLICAL, a term referring to the treat- 
ment of Old Testament persons or events as prefigurations of New 
Testament persons or events by early Christian writers. Such a 
treatment implies the presupposition that persons and events 
described in the Old Testament are essentially prefigurative of 
later persons and events, and that this is so because the whole 
course of biblical history was not only governed by God but, 
specifically, directed in such a way that later persons and events 
corresponded to earlier persons and events, and vice versa. The 
Greek word typos which Paul uses in this connection has several 
meanings, such as “pattern” (of teaching, Rom. 6:17) or “ex- 
ample” (Phil. 3:17; I Thess, 1:7, etc.), but in two instances the 
special meaning is clear. 

1. In I Cor. 10:1-5, Paul describes the Exodus as equivalent to 
the life of Christians, and then adds that in spite of God’s act 
many Israelites were later killed in the desert. “These things 
took place as typoi of us,” he says (10:6); they “happened typikos 
to them, but were written down for the instruction of us, upon 
whom the ends of the ages have come” (10:11). The words carry 
an overtone of “warning examples” and “as a warning,” but the 
mention of the ends of the ages suggests that Paul has prefiguration 


primarily in mind. 
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2. The prefigurative emphasis is especially clear in Rom, 
where Paul describes Adam as the typos of “the one who 
come” (Christ, “the last Adam,” I Cor. 15:45). Adam 
prefiguration of Christ not in the sense that Christ repeated | 
work but in the sense that as Adam’s descendants sinned and 
because of his disobedience, so those who are united with 
are forgiven and live because of his obedience. In the “ 
there is both similarity and—more important—difference, 
I Pet. 3:20-21 baptism is viewed as an “antitype” of Ni 
being saved through (actually from) water. 

The existence of biblical typology does not, however, dep 
simply upon passages in which the word “type” occurs, 
example, Paul can speak of Jesus as the paschal lamb (I 
5:7) or the “seed of Abraham” (Gal. 3:16); he can treat 
and Sarah, Abraham’s wives, as prefigurative of Jews and Chi 
tians (Gal. 4:21-31; he uses the word “allegory” of the even 
Other examples occur in the Gospels, although in them the dir 
influence of prophecy is more prominent (as it usually is e 
Paul). 

Prophecy (see PropHET) and typology are combined in 
early Christian writings, especially in the Epistle of Ban 
(early 2nd century), where the Old Testament sacrificial syst 
is reinterpreted in relation to Christ and the church, In 
writings, more thoroughly than in Paul, the idea is set forth 
the Old Testament is a Christian book. In I Clement (la 
century) Old Testament persons and events are treated both 
warning examples and as prefigurations. The use of typolo 
recurring in such writers as Justin, Irenaeus, and Tertullian, 
supplemented and to some extent supplanted by the use of 
legorization (see ALLEGORY). 

From a Christian viewpoint there is little difficulty witl i 
of typology, for the discovery of “types” is based not upon 
scientific or historical method but upon the creatively imaginal 
reading of the Old Testament by those who first encountered 
work of Christ and the church, It is in dealing with literary 
historical analysis that problems arise. A 

1. Is typology entirely different from allegorization? It] 
been argued that those who seek for types are replacing history 
“predictive allegory” and that they find correspondences 0 
treating the types as “shadows” (cf. Col. 2:17; Heb. 8:5). 
a criticism cannot be brought against the typological 
quoted above from Paul, for he insisted on the historical 
of Adam and of the Exodus. 

2. Does not typology involve a cyclical view of history, & 
Jewish and Christian apocalyptic with its basic notion 
last times will be like the first times? This objection woui 
crucial if the results of typology were used in creating 4 
tific” systematic theology or if the method were regarded as 
“scientific” validity. In the Epistle to the Hebrews, howe 
is clear that the author does not really regard Melchizede 
of Salem, or-the Levitical high priest as like Jesus in every Ií 
Some of the differences are more important than the resembla 
and the author’s basic point seems to be that the priestly, 
torial role and function of Jesus is illustrated in the Old Tes 
prefigurations which he surpassed. The “type” serves to 1m 
the continuity of the Judaeo-Christian revelation and, at He" 
time, to point toward what early Christians regarded as the p: 
of the work of Christ. 

3. Is there any justification in the Old Testamen! 
regarding persons and events as “types”? First, it shoul! 
that the very record of the events means that they were " 
as having some sort of significance which transcended the M 
contemporary; the record is selective of what later gene! 
regarded as religiously important. Second, prophets am 
writers looked back to earlier events, especially the Exo 
possessing implications which were to become explicit i ; 
times; the story of the creation was understood as po! 
ward toward the new creation. Such interpretations were 
ally common in post-biblical Judaism and are conspicuous jji 
writings of the Dead Sea sectarians; but their foundation 
the Old Testament itself. See also EXEGESIS AND 
TICS, BIBLICAL. 
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BrouiocRAPHY —R. Bultmann, “Ursprung und Sinn der Typologie,” 
Theol, Literaturzeitung, vol. lxxv, pp. 205 ff. (1950); W. Eichrodt, 
ibid, vol. lxxxi, pp- 641 ff. (1956); G. W. H. Lampe and K. J. 
Woollcombe, Essays on Typology (1957); J. Daniélou, From Shadows 
to Reality (1960) ; R. M. Grant, A Short History of the Interpretation 
of the Bible, rev. ed. (1963). (R. McQ. G.) 

TÝR (Old English Tıw), one of the oldest gods of the Ger- 
manic peoples and a somewhat enigmatic figure. He was ap- 
parently the god concerned with the formalities of war—especially 
treaties—and also, appropriately, of justice. It is in his character 
as guarantor of contracts, guardian of oaths, that the most famous 
myth about him may be understood: as a guarantee of good faith, 
he placed his hand between the jaws of the monstrous wolf Fenrir 
while the gods, pretending sport but intending a trap, bound him; 
the wolf, when he realized he had been tricked, bit off Tyr’s hand, 
and he was therefore known as the “one-handed god.” He was 
identified by the Romans with their own Mars, hence dies Martii 
was rendered “Tuesday.” 

See also GERMANIC MYTHOLOGY AND HEROIC LEGENDS, 

See J. de Vries, Altgermanische Religionsgeschichte, 2nd ed., vol. 2, 
pp. 10-26 (1957). 

TYRANT (Greek tyrannos), now used exclusively for cruel 
and oppressive rulers, was a more ambiguous term in antiquity. 
The word is not of Greek origin but was borrowed from another 
language, possibly Lydian; ancient grammarians noted that it first 
appeared in literature in the poems of Archilochus of Paros, in 
the middle of the 7th century B.C. In later poetry it is often a 
synonym for king (basileus) with no perceptible overtone, offen- 
sive or otherwise. In classical Greek prose, the term mainly de- 
notes a ruler who has seized power unconstitutionally or inherited 
such power, The reason for this lies in the political development 
of 7th-century Greece. 

In the Greek Dark Ages, roughly the 10th and 9th centuries, 
monarchy was the normal form of government; but in most states 
an aristocracy early destroyed the king’s power, as at Athens, 
where in later times the word “king” survived only as the title 
of an elected annual magistrate. By the 7th century the govern- 
ment of these aristocracies was widely resented, and opportunity 
thus arose for ambitious men to seize power in the name of the 
oppressed. The best-known cases are Cypselus at Corinth and 
Orthagoras at Sicyon in the middle of the 7th century. There 
Were tyrants also in Asiatic Greece, the most famous of whom was 
Thrasybulus of Miletus in the next generation; many others are 
nown, some only from casual anecdotes or allusions. Cypselus 
himself was addressed as “king of Corinth” in a Delphic oracle, 
and the words “king” and “tyrant” remain to some extent inter- 
changeable, but the distinction was also widespread that basileus 
is vs appropriate word for the older type of restricted, heredi- 
ia whereas tyrannos suited the new type of upstart 
ae discontents of Greece in the 7th century took yarious 
Miho most important factor was the economic growth 

Bee comparative wealth and leisure to many outside 
then ip of the hereditary aristocracy, encouraging them to claim 
fine oo Political privilege. Allied to this was a military 

aha introduction, probably early in the 7th century, of the 
wits eristic Greek heavy infantry called hoplites. This took 

i iad the hands of the nobility and reduced the impor- 
in of ta eir cavalry; the new tactics required the careful train- 

te ger numbers, the whole class of those who could afford 
ment. quisite armour, and this too weakened aristocratic govern- 


Ne time of Solon (archon 594), agrarian distress and debt 
thew Were major issues at Athens, as they may well have been 
in man D Some states also had racial differences. It seems that 
ftee te orian states part of the conquered population remained 
tian typ Privileged, and this was another grievance; the Sicyo- 
Nong yrants were notably hostile to the Dorians, and Cypselus was 
tion in on his father’s side. Further, the example of revolu- 
Dressed, Pted others besides the genuine champions of the op- 
of nol Ba nd declining aristocracies might be troubled by the strife 
ithe q seeking power for its own sake, as at Mytilene in Lesbos 
ays of Pittacus and Alcaeus (c. 600). 


451 


These early tyrannies were not based on the poorest class, whose 
turn was to come later with the rise of democracy at Athens, but 
on those next below the nobles, roughly the class which provided 
the hoplites. Tyrants in their turn were felt to be oppressive, 
individually or as a matter of principle, and Cypselus’ son Peri- 
ander, whose powerful reign at Corinth lasted about 40 years, 
came to be regarded as the type of wicked tyrant; the Corinthian 
tyranny fell in the late 580s, a few years after his death. Sparta, 
having contrived its own special constitution in which army and 
citizen body were identical and all citizen-soldiers were theoreti- 
cally equal, avoided tyranny and by 500 was regarded as the cham- 
pion of constitutional government. Sparta’s most conspicuous 
intervention was at Athens, where Solon had staved off revolution 
but Pisistratus established a tyranny in the middle of the 6th 
century, primarily because Athens had had enough of aristocratic 
faction; his son Hippias was expelled by Cleomenes I in 510. 

This may be taken as the end of the “age of tyrants,” but it 
was not the end of tyranny. After the Persian conquest of Asia 
Minor (c. 545) the Persians often found a tyrant the most con- 
venient means to govern the Greek cities inside their empire. 
Equally, strong government might be needed for defense, and the 
Persian threat probably helped to keep the magnificent Polycrates 
of Samos in power (c. 535-522). In the west, where military 
autocracy easily took root, the popularity of Gelon of Syracuse 
rested to a large extent on his great defeat of the Carthaginians 
at Himera in 480, and his brother and successor Hieron, the 
patron of Pindar and others, won a celebrated victory over the 
Etruscans at Cumae in 474. In 405 Dionysius I of Syracuse, 
the most powerful of all tyrants, first established his rule during 
the crisis of another Carthaginian invasion. Some later tyrants 
rested their power on class feeling, as Euphron of Sicyon in the 
360s; others again were foreign nominees, like the tyrants sup- 
ported by the Macedonian kings in the Peloponnese in the 3rd 
century. The phenomenon continued as long as Greece was free. 

The great tyrants were splendid patrons of the arts and con- 
spicuous builders. Many of them, like Pisistratus, certainly con- 
tributed much to the well-being of their subjects, and the early 
tyrants in general eased the transition from narrow aristocracy 
to a more liberal constitution. But the Greeks were too intensely 
concerned with politics to tolerate inside their cities a govern- 
ment in which they had no part, and only compulsion or emergency 
could make tyranny possible for long. Tyranny quite early ac- 
quired a bad name, and tyrannicides, like Harmodius and Aristo- 
giton who killed Hippias’ brother Hipparchus at Athens, received 
the highest honours. In Plato’s classification of constitutions the 
wise king comes at the top of the scale, the tyrant at the bottom, 
the worst and most miserable of men. 

See P. N. Ure, The Origin of Tyranny (1922); A. Andrewes, The 
Greek Tyrants (1956). (A. As.) 

TYRCONNELL, RICHARD TALBOT, Eart (TITULAR 
Duke) or (1630-1691), Irish Jacobite, a leader in the war of 
1689-91 against William III, was the youngest son of Sir William 
Talbot, a Roman Catholic lawyer and politician. An opponent of 
the parliamentary forces, he was at Drogheda when the town was 
stormed by Oliver Cromwell in September 1649, and later went to 
Spain. He was arrested in London in November 1655 as an agent 
in plots to overthrow Cromwell, but in December he escaped to 
Flanders. After the restoration of Charles II in 1660 he was em- 
ployed in the household of the duke of York (later James II). 
In 1678 he was imprisoned in Dublin in connection with the “popish 
plot” agitation, but was allowed to go to France in 1679, 

Talbot was created earl of Tyrconnell by James II in June 
1685, and appointed lieutenant general of the army in Ireland in 
March 1686. He became lord deputy of Ireland in February 
1687, He remodeled the Irish army, introducing Roman Catho- 
lics, and at the English Revolution of 1688 he was prepared to 
hand Ireland over to France if the Stuart cause failed. When 
James II fied to France after the Battle of the Boyne (July 1690), 
Tyrconnell carried on the struggle against William III. In Au- 
gust the English raised the siege of Limerick, and Tyrconnell went 
to France in September for military help. On his return in 
January 1691 he pressed hard for continued resistance, but died at 
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Limerick on August 14, 1691. James had created him duke of 
Tyrconnell in March 1689, but the title was recognized only by 
the Jacobites. (H. F. Ke.) 

TYRE, a seaport of ancient Phoenicia (g.v.), now in Lebanon, 
is built on a peninsula, formerly an island. There were two har- 
bours. The northern, “Sidonian,” remains; the southern, “Egyp- 
tian,” is now filled with sand. The present-day town (Arabic 
Sur) is of no particular significance; it had an estimated popula- 
tion of 16,483 in 1961. 

Early History—Tyre was subject to Egypt in the 15th cen- 
tury B.c., according to the Tell el Amarna letters, although it is 
not found in the lists of Syrian cities tributary to Thutmose Ii 
(15th century). The name Usu (Ushu), the designation of the 
mainland town, appears in the Amarna letters and in a 13th- 
century-B.c. papyrus. The Keret epic found at the site of ancient 
Ugarit mentions a “shrine of Asherah of Tyre, even that of Elath 
of Sidon.” Tyre was probably founded as a colony of Sidon (q.v.; 
Saida), situated at first on the mainland and later expanding to 
the nearby island. The city became a great centre of Mediter- 
ranean trade, surpassing the older Sidon. In the early 11th century, 
Wen-Amon, an official of the Temple of Amon at Thebes sent from 
Egypt to Byblos to obtain cedars for the ceremonial barge of Amon, 
reported visiting Tyre before reaching Byblos. 

Tyre seems never to have been under the control of Israel. 
Hiram, king of Tyre, was friendly with David and Solomon, aiding 
them with materials for building in Jerusalem; he is referred to 
frequently in I Kings. Another Hiram (Huram or Huram-abi), 
of mixed Tyrian and Hebrew parentage, cast pillars and other 
work for the Jerusalem Temple (JI Chron. 2-4). In the 9th 
century B.c, Tyre founded Carthage (q.v.) which eventually be- 
came a formidable rival to Rome. Early in the 9th century, Tyre 
purchased immunity from Ashurnasirpal II, king of Assyria. 
Later, it was represented in the alliance, including Ahab of Israel, 
formed to resist Ashurnasirpal’s son and successor, Shalmaneser 
III. But finally Tyre, with others, paid him tribute. Jezebel, 
Ahab’s queen, daughter of Ethbaal, king of Tyre and Sidon, in- 
troduced the worship of -Tyrian Baal (Melkart) to Israel. 

Shalmaneser V took mainland Tyre and besieged the island, but 
he died in 722 B.c. without capturing it. It yielded to his suc- 
cessor Sargon II. The city avoided the general plundering of the 
coastal cities by Sennacherib, was besieged by Esarhaddon, and 
yielded on honourable terms to Ashurbanipal in 669 B.c. The 
next century was one of great commercial prosperity. After a 
13-year siege (585-573 B.C.) by Nebuchadrezzar II, Tyre made 
terms and acknowledged Babylonian suzerainty. In 538 B.C. 
Tyre, with the rest of Phoenicia, passed to the suzerainty of 
Achaemenid Persia. A Tyrian revolt was suppressed in 345. 

Siege by Alexander the Great (332 B.C.).—In his war on the 
Persians, Alexander III (q.v.), after defeating Darius III at the 
Battle of Issus (333), marched southward toward Egypt,. calling 
upon the Phoenician cities to open their gates, as it was part of 
his general plan to deny their use to the Persian fleet. The 
citizens of Tyre refused to do so, and Alexander laid siege to the 
city. Possessing no fleet, he demolished old Tyre, on the main- 
land, and with the debris built a mole 200 ft. (60 m.) wide across 
the straits separating the old and the new towns, erecting towers 
and war engines at the farther end. When the Tyrians destroyed 
the towers by fire ships and damaged the mole, Alexander widened 
the mole and rebuilt the towers. But he saw that without assist- 
ance of a fleet success could not be assured, since the Tyrians had 
free access to the sea. He thereupon obtained 80 Phoenician ships 
from Sidon, 24 from Rhodes, Mallus, Soli, Lycia, and Macedonia, 
and 220 from the king of Cyprus (who, on hearing of the defeat 
of Darius at Issus, had decided to join Alexander). The reduction 
of Tyre was now only a matter of time: if the assault from the 
mole proved unsuccessful, the town would be starved out. Alex- 
ander, however, was impatient to complete the siege before Darius 
could raise another army, so he constructed floating batteries upon 
which rams were mounted, forced his way into the two harbours, 
and scaled the city walls. After a siege of seven months the city 
was thus taken, 8,000 citizens were slaughtered, 2,000 were exe- 


cuted later, and 30,000 were sold into slavery- 
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Later History.—The city passed successively under the sw 
of the Seleucids (c. 198 B.C.) and the Romans (68 3.c.), Tea 
visited the area of Tyre and Sidon (Matt. 15:21-28; Mak 
7:24-31) and Paul spent a week at Tyre with fellow Christians 
while his ship unloaded its cargo (Acts 21:3-7) on his journ 
from Ephesus to Jerusalem. In Roman times the city was fie 1 
for the manufacture of silk and silken garments as well as for 
Tyrian purple, derived from snails of the genus Murex, 

By the 2nd century A.D. Tyre had become the see of a bishop 
The scholar Origen was buried there (c. 254), and Eusebius af 
Caesarea delivered a sermon at the consecration of its basilica 
(323). In 638 the city was captured by the Muslims, It was 1 
taken by the crusaders in 1124, and the Holy Roman emperor 
Frederick I Barbarossa, drowned in 1190, was buried in the cru. 
sader cathedral. In 1291 the Muslims recaptured and destroyed 
the city. (J. F. C. F.; E D. Ga) 

TYRE: see TIRE. 

TYROL: see Trot. 

TYRONE, EARLS OF: see O’Nem (Irish Family), 

TYRONE, an inland (and largest) county of Northern Ire. 
land, bounded north by Londonderry, west by Donegal, south by 
Fermanagh and Monaghan, and east by Armagh and Lough Neagh, 
The frontier between Northern Ireland and the Republic of Ire- 
land follows Tyrone’s boundaries with Donegal and Monaghan, 
The area is 1,260 sq.mi. (3,266 sq.km.). Pop. (1961) 133,919, 

Being almost one quarter of the area of Northern Ireland, its 
surface is diversified by a variety of hill, dale, and flat plain, In 
the north the Sperrin Mountains (part of which are in County 
Londonderry) rise to 2,240 ft. (683 m.), the highest peaks being 
Sawel and Mullaghcloga. To the southwest of this range are the 
two hills, Bessy Bell (1,387 ft. [423 m.]) and Mary Gray (80) 
ft. [245 m.]), which stand on each side of the River Mourne and | 
command excellent views of surrounding territory. The moun | 
tains in the north are of schist formation and there are relics of the | 
ice age at Gortin Gap just south of this range. Sandstone formi- 
tion is prevalent in the south of the county and unprofitable coal 
seams are to be found in the east. Limestone is available in con: 
siderable quantity in the west around Drumquin; fireclay suitable 

for bricks, earthenware pipes, and pottery is found in the Dungat- 
non area. In the mountainous areas of the north, moorlands arè | 
wet but the river valleys are extremely fertile and the area gener | 
ally affords good agricultural prospects. In the early 19008 4 | 
scheme of afforestation was undertaken by the government in areas 
not suitable for other crops. 

Lough Neagh, the largest lake in the British Isles, is on the 
eastern boundary and is of some importance as an eel fishery. “7 
rivers Derg, Mourne, and Strule and their tributaries, which ma? | 
up the River Foyle, are noted for their salmon and trout | 
In some areas pearl fishing is still practised. The rough nature 0 | 
parts of the terrain affords good opportunity for game shooting: | 
pheasants and grouse abound, and foxes afford ample scope ot 
hunting. 

The climate is quite variable; the prevalence 
from the Atlantic results in a high average rain 
mm.). In some parts of the mountainous north 
fall is as high as 55 in. (1,397 mm.), ino the 

The county derives its name from “Tir Eoghain,” meaning fr 
land of Eogan, who was a son of Niall (Nial) of the Ni Nei 
tages. From the Sth to the 16th centuries the O’Nialls oF i not 
were rulers of this territory, which at one time included Janes fi 

part of counties Londonderry and Armagh, and successive 
were installed at Tullyhogue near Dungannon. oot 

In the reign of Henry VIII the earldom of Tyrone m d 
ferred on Con O'Neill, but Hugh O'Neill, a subsequent hoe” 
the title, became a bitter enemy of the English and t ’ 
terminated when in 1607 he was obliged to flee to the 
The vast estates of which he was possessed escheated to 
and were subsequently divided and granted by the king der L0 
scheme for the plantation of Ulster. Royalist forces un 
Mountjoy established fortifications at strategic points 
forward Tyrone, which for years had remained compara i 
from English influence, became colonized. Among those ™ 


of westerly yid 
fall (42 in; 1 
the average 1 
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land was granted was the earl of Abercorn whose family, sub- 
sequently raised to a dukedom, has played a leading part in the 
development of the country. The third duke was the first gover- 
nor of Northern Ireland. 

During the siege of Londonderry (1688-89) the troops of James 
II occupied part of the county, and Omagh, now the county town, 
suffered severely when the inhabitants set it on fire rather than 
afford shelter to his forces. 

For administrative purposes the county is divided into ten 
county districts, four of which are controlled by urban district 
councils and six by rural district councils. The principal towns 
are Omagh, the administrative centre, Cookstown, Dungannon, 
and Strabane (qq.v.). John Dunlap, who printed the first copies 
of the American Declaration of Independence and published one 
of the first daily newspapers in America, was born in Strabane. 
he county elects five representatives to the Northern Ireland 
parliament and joins with part of County Londonderry to elect a 
member for the constituency of Mid Ulster at Westminster and 
with County Fermanagh to elect a member for the constituency of 
Fermanagh and South Tyrone, 
yrone is largely an agricultural county, the main crops being 
barley and potatoes. Dairying and cattle raising are prominently 
featured in farming activities and the newest industries include 
the manufacture of milk products and chocolate. The traditional 
industries associated with linen continue to flourish at the model 
village of Sion Mills and at Dungannon, but there has been con- 
siderable development of blended fabrics and viscose and acetate 
tweeds at Moygashel. There is a growing tourist industry. 

(R. PE.) 

TYRRELL, GEORGE (1861-1909), Roman Catholic priest 
who played a prominent part in the Modernist controversy, on the 
Modernist side, was born in Dublin on Feb, 6, 1861, of an Anglican 
family, In 1879 after a year at Trinity College, Dublin, he became 
a Roman Catholic and in 1880 entered the Society of Jesus. He 
Was ordained in 1891 and taught philosophy at the Jesuit Stony- 
hurst College, in England, from 1894 to 1896. Always devoted 
to St. Thomas Aquinas, he disliked the Jesuit writers, especially 
Francisco Suarez, and ultimately declared that the Society of 
Jesus had become “dust and ashes” in his mouth and that he was 
no more bound in conscience to it. Casting about for an interpre- 
tation of dogma that would enable it to coexist with modern 
knowledge, he was much attracted by Maurice Blondel’s system of 
the role of will in belief, and, briefly, by Newman’s theory of the 
evelopment of doctrine. Official opposition to such experiments 
nk convincing him that organized Christianity was a dismal 
bon and most humane of his books was Nova et Vetera 
eh a informal meditations, which appeared after his move to 
1899) teet, London. „Hard Sayings (1898) and External Religion 
iind i conferences given to Catholic undergraduates at Oxford, 
ally Mien frankly at bringing to life beliefs held only academi- 
Aide without thought. In December 1899 a heavily censored 
+ ohn hell embittered his relations with the Jesuits, but, like 
vided eae (1903) and Lex Credendi (1906), it was so per- 
Was als 1 irony that his full meaning could only be guessed. He 
r Pb publishing work under pseudonyms, notably Religion as 
the Pah of Life (1902) by “Dr. E. Engels” and The Church and 
lko (1903) by “H. Bourdon,” which cut at the root of 
tom fea oriy, In 1906 the publication in Italian of extracts 

Deland er to a Professor of Anthropology, which appeared oe 
al from i AM uch Abused Letter, finally occasioned his dismis- 
after criti te Jesuits. In 1907 Tyrrell was refused the sacraments 
tion gr Cng the encyclical Pascendi, Pope Pius X’s condemna- 
Chaypa 0 dernism. Further writings, Through Scylla and 
CrossRoads OD), Medievalism (1908), and Christianity at 68 
‘ito, oi (1909), only reiterated his distinction between : F 
*tStorringt eology” and the “liberty of faith.” In 1907 he settle 
tewas a Goon (Where he died on July 15, 1909), determined that 

$ des atholic, but refusing to retract what he had written. He 
failed pendent, seeing that both his efforts and his theories had 
Progress Nr general acceptance, and unaware of the remarkable 

atholic scholarship. 
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Tyrrell’s intelligence was very acute, but he suffered from lack 
of historical, scriptural, or linguistic training, and could not really 
judge the scriptural criticism to which his friend Baron Friedrich 
von Hügel introduced him; nor could he understand the position 
held by his other and more vivacious friend, the French spiritual 
writer Henri Bremond. 

See also MopernisM, RoMAN CATHOLIC. 

See M. D. Petre, Autobiography and Li; 

(1912), and Letters (1920). psia E eg rA abe 

TYRRELL, SIR JAMES (d. 1502), whose murder of the 
English king Edward V and his brother Richard in the Tower of 
London has been largely discredited by modern research, was 
a son of William Tyrrell and grandson of Sir John Tyrrell (d. 
1437), treasurer of the royal household and on three occasions 
speaker of the House of Commons. According to Sir Thomas 
More (History of Richard III), Sir James was introduced to 
Richard III in order to undertake the murder of the princes, for 
which service he was made a knight; but he had been knighted in 
1471, and had been made a knight banneret in 1482 for his 
services to Richard in the Scottish wars. 

Tyrrell was taken into favour by Henry VII, who made him 
governor of Guisnes (Guines) Castle, near Calais. He admitted 
to the castle Edmund de la Pole, earl of Suffolk, when he fled in 
1499 (see PoLE, RICHARD DE LA), but Henry pardoned them both. 
When, however, Suffolk fled again (July or August 1501), Henry 
arrested Tyrrell, imprisoned him in the Tower, and had him con- 
demned to death, Before he was beheaded on Tower Hill (May 6, 
1502), Tyrrell is said to have confessed to the murder of the 
princes, but no record of this survives and no contemporary but 
More mentions it. It is probable that Richard III caused the 
princes in the Tower to be murdered, but Tyrrell’s connection 
with the deed must be regarded as not proven. 

See Sir Thomas More, History of King Richard III, ed. by J. R. 
Lumby (1883); P. M. Kendall, Richard the Third (1955). 

(A. R. M.) 

TYRTAEUS (fi. c. 650 B.c.), Greek elegiac poet active in 
Sparta. Later Greek tradition claimed that he was an Athenian 
or Milesian schoolmaster, sent to Sparta in reluctant compliance 
with an oracle, to help the Spartans in the Second Messenian War; 
by his poems he so improved their morale that they came out 
victorious. Only fragments of his poems survive; these back up 
exhortations to courage and self-discipline with reminders of past 
victories and assurances of future successes, but they were evi- 
dently composed by a born Lacedaemonian, who speaks usually 
of “we” and “our,” though not perhaps a Spartiate (in one poem 
he says “you are the race of unconquerable Heracles”). As with 
the alleged Lydian origin of Alcman, it is probable that the stories 
of Tyrtaeus’ non-Laconian origin were invented after the 6th- 
century revolution at Sparta, when other Greeks could no longer 
imagine that Sparta had ever been capable of producing its own 
poets. The authenticity of two of the fragments (6/7 and 9 in 
the Teubner edition) is suspect: they are not specifically Laconian, 
but are full of Ionian generalities, and it is doubtful if Tyrtaeus 
could have been so well acquainted with Iliad xx, 71-76 as frag- 
ment 6/7 suggests, since there is no other evidence that the Iliad 
was well known outside Ionia before the 6th century. 

Breriocraruy.—Fragments ed. by E. Diehl, Anthologia Lyrica 
Graeca, vol. 1, 3rd ed. (1949) in the “Teubner Series” and with Eng. 
trans. by J. M. Edmonds, Elegy and Iambus, vol, 1 (1951), in the 
“Loeb Series.” See also C. M. Bowra, Early Greek Elegists, pp. 37-70 
(1938); R. Harder, Kleine Schriften, pp. 180-202, (1960). 

(Jn. A. D.) 

TYRWHITT, THOMAS (1730-1786), English scholar, 
especially notable for his work on Chaucer, was born in London, 
March 27, 1730. He was educated at Eton and Queen’s College, 
Oxford, becoming a fellow of Merton in 1755. He was called to 
the bar but never practised. He became deputy secretary at war 
(1756) and then clerk of the House of Commons (1762), retiring 
in 1768. He died in London, Aug. 15, 1786. 

In classical and English scholarship alike Tyrwhitt showed the 
same qualities of balance, wide knowledge, and critical acumen. 
He was the one man who was able (1777) to reject on linguistic 
grounds the authenticity of the Rowley-Chatterton poems (see 
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CHaTTERTON, THomAs). Of his several classical editions, the 
most important was of Aristotle’s Poetics (1794). His fame, how- 
ever, rests chiefly on his edition of Chaucer’s Canterbury Tales 
(five volumes, 1775-78). Chaucer’s reputation had long suffered 
because the principles of his verse were no longer understood. It 
was Tyrwhitt who pointed out that -e’s now mute should be pro- 
nounced as separate syllables and that the accent was often placed 
in the French manner; e.g., virtue, not virtue. Of his work on 
Chaucer, T. R. Lounsbury said, “The sanest of English poets had 
the good fortune to meet with the sanest of editors.” Advances 
in knowledge have made Tyrwhitt’s work obsolete but have not 
diminished the respect in which he is held. 

Brsriocrapuy.—T. R. Lounsbury, Studies in Chaucer, 3 vol. (1892) ; 
C. Spurgeon, 500 Years of Chaucer Criticism (1914-25) ; L. F. Powell, 
“Tyrwhitt and the Rowley Poems,” Review of English Studies (1931). 

TYUMEN, established in 1944 as an oblast of the Russian 
Soviet Federated Socialist Republic, U.S.S.R., lies in the West 
Siberian Plain, in the basin of the Ob’ River and its tributary the 
Irtysh. Area 554,208 sq.mi. (1,435,400 sq.km.); pop. (1959) 
1,092,126. In the extreme west the land rises to the Urals, with 
the boundary lying along the crest, attaining 6,214 ft. (1,894 m.) 
at Gora Narodnaya. The remaining area consists of a low 
plain of exceptionally flat relief, varied only by the Siberian swell, 
a slight rise that runs east-west along latitude 63° N. The lowland 
is covered by innumerable small lakes and extensive swamps, 
mostly sphagnum peat bogs. In the far north is tundra, with 
scanty vegetation of mosses and lichens and an extremely severe 
climate. The January average temperature at Salekhard is 
—24° C (—11° F). South of the tundra (about 67° N) lies a 
transitional zone of stunted, sparse woodland, giving way to a 
dense taiga of spruce, fir, pine, stone pine, larch, and birch. In 
the extreme south the taiga gives way to forest steppe of birch 
groves and open grasslands. Soils show a similar latitudinal range, 
from the thin, water-logged soils of the tundra, through podzols, 
to leached chernozems in the south. 

More than 80% of the oblast’s enormous area is occupied by 
the administratively subordinate Khanty-Mansi and Yamalo- 
Nenets National Okrugs (gq.v.), although these account for only 
17% of the population. About one-third of the total population 
is urban, living in 7 towns and 14 urban districts, all of which are 
small except Tyumen’, the administrative centre. Communica- 
tions are very sparse, and throughout the oblast the rivers and 
winter trails provide the only routes for transportation. The 
Trans-Siberian Railway crosses the far south, and Salekhard on 
the Ob’ is linked by rail to Vorkuta. The economic life of the 
oblast is largely concentrated in the southern fifth, outside the 
national okrugs. Elsewhere timber working, fur trapping, and 
reindeer herding are the only important occupations, although the 
large supplies of natural gas at Berézovo on the lower Ob’ were 
connected by pipeline to Sverdlovsk. Nearly all agriculture is 
found in the forest steppe, where much land was plowed in the 
Virgin Lands campaign of 1954-56. Rye, oats, barley, and maize 
(corn) are the main crops; hemp and potatoes lead the industrial 
crops. (R. A. F.) 

TYUMEN,, a town and administrative centre of Tyumen- 
skaya (Tyumen) Oblast’ of the Russian Soviet Federated Socialist 
Republic, U.S.S.R., stands on the right bank of the Tura River, 
about 60 mi. (97 km.) above its confluence with the Tobol. Pop. 
(1959) 150,195. Tyumen’ was established in 1586, five years 
after the expedition of Ermak Timofeevich (g.v.). It was the 
first Russian town established east of the Urals, and it became the 
main administrative centre for the first colonization and later for 
movement farther east. Its importance was enhanced by con- 
struction of the Great Siberian Highway through the town in 1783 
and in the early 20th century by the northern branch of the Trans- 
Siberian Railway. The town is an important transshipment point 

on the Tura, which is linked to the entire Ob’ system. There are 
shipbuilding and repair yards and factories for manufacture of 
electrical equipment for tractors, accumulators, weighing ma- 
chines, and castings. The large chemical industry produces plas- 
tics and medicines. Veneer, furniture, prefabricated houses, skis, 
leather goods, clothing, and foodstuffs are also made. The town 
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also has a pedagogic institute. (RAR 

TYUTCHEV, FEDOR IVANOVICH (1803-1873), r 
markable both as a highly original philosophic poet and as a i 
tant Slavophil writer, was born at Ovstug in the Orlov distri 
Russia on Dec. 5 (new style; Nov. 23, old style), 1803, of a no 
family. His philosophic and Slavophil aspirations, not wh 
discordant, both flow from his poetic imagination, through a st 
gle to find for his vision some shape and realization in hun 
life. Yet his whole work is tinged by a haunting sense of faj 
to achieve that fusion. 

Tyutchev served his country as a diplomat in Munich and Turi 
but after 22 years in western Europe he began to feel incural 
Russian at heart, Though the bare and poverty-stricken Rus 
countryside depressed him, he voiced an intimate vision of 
motherland in a well-known poem: “The proud stranger fails 
see or value what shines secretly and modestly through your 
nakedness.” Another outstanding poem, ‘‘Silentium!” or ‘ 
Spoken Thought Becomes a Lie,” reflected his understanding 
the inability to communicate with people living on a diffe 
plane. 

Tyutchev’s love poems follow a consistent pattern, starting from 
pure lyrical infatuation, followed by a complicated period of 
cooling down, then by hostility, and, finally, by an attempt to 
make amends for disloyalty. But even as the best of these p 
trate beyond the personal moments which inspired them, s0 
his deeply thoughtful political poems and essays transcend the 
cal events which provoked them. Tyutchev died at St. Petersburg 
on July 27 (N.S., 15, 0.S.), 1873. (R. HA) 

TZETZES, JOHN (12th century a.D.), Byzantine scholar, 
polymath, and poet in Constantinople who has preserved ml 
valuable information from ancient Greek literature and scho 
ship, in which he was widely read. His immoderate self-i 
tance, his intolerance of fellow scholars, and his obsequio 
to important personalities of his time stand out in his wri 
which contain many personal and autobiographical details, as 
as references to various contemporaries. He resented any 
tempt at rivalry. Tzetzes has been described as the perfect 
men of the Byzantine pedant. His literary and scholarly ou 
was enormous, and is characterized by unrelieved pedantry 
gross inaccuracies mostly due to his quoting from memory 
cause of lack of books, which, as he says, his poverty had for 
him to do without. His uncorroborated information is; 
fore, to be used with caution. 

Of his numerous and varied works the most important is 
Chiliades (ie., “thousands,” from the arbitrary division 
first editor, N. Gerbel, 1546) or “Book of Histories,” a long 
tedious poem (12,675 lines in “political” [15-syllable] verse) 
sisting of literary, historical, antiquarian, and mythological 
lanies, and intended to serve as a commentary on his own 
(107 in number) which are addressed partly to various 
and illustrious contemporaries, and partly to fictitious chai 
The whole work suffers from an unnecessary display 0! © 
the total number of authors quoted being more than 400. 
subsequently re-edited Chiliades with marginal scholia. A 
of his poems, the Jliaca, written in hexameters, purports 10 
supplement to the /liad. It is divided into three parts 
homerica, Homerica, Posthomerica—containing the narrative 
the birth of Paris to the return of the Greeks after the i 
Troy. His Allegoriai on the Iliad and the Odyssey, tw 
didactic poems in political verse, are dedicated to the @ 
Irene Comnena and abound in euhemeristic interpretati 
Homeric theology (see EvmemeRrUs). His philological w 
Greek authors include scholia and commentaries a, 
Hesiod, Aristophanes, Porphyry’s Eisagoge, Oppian s 
Aeschylus, and Euripides, iva 

The scholia to Lycophron’s Alexandra, attributed in the 
scripts to his brother Isaac, are now regarded on stylistic 8 
as the work of John Tzetzes. 

See K. Krumbacher, Geschichte ti 
ed., pp. 526-536 (1897); C. Wendel in Pauly-Wissowa, 
padie der classischen Altertumswissenschajt, 2nd series, 
1959-2010 (1948), with full bibliography of Go 
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TZ’U-HSI (1835-1908), the empress Hstao-cx’tn, who is best 
known in Western literature as “Old Buddha” or the “Empress 
Dowager,” was born on Nov. 29, 1835. She was a consort of the 
emperor Wen-tsung (reign title Hsien-feng, 1851-61), the mother 
of the emperor Mu-tsung (reign title T’ung-chih, 1862-75), and 
the adoptive vena of the emperor Te-tsung (reign title Kuang- 

ii, 1875-1908). 

Seite half a century she ruled the Manchu imperial house 
and the Chinese empire with an iron will. After the end of the 
Tai Ping Rebellion in 1864, there followed a period relatively 
free of disruptive foreign wars and internal unrest when China 
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might have regenerated and adapted itself to the modern world, 
but Tz’u-hsi, despite her shrewdness and strength, lacked the vision 
of a statesman, Her greed gave rise to increasing corruption in 
the officialdom; her diversion of funds from naval construction in 
order to build an imperial pleasure garden was a factor in the defeat 
of China by Japan in 1895, Afterward she thwarted the reform 
movement of 1898 and connived in the disastrous anti foreign Boxer 
uprising of 1900, 

One of the most powerful women in Chinese history, Tz’u-hsi 
died on Nov. 15, 1908, having contributed nothing to the ultimate 
welfare either of China or of the Manchu dynasty. (L. T. F.) 
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IN the Semitic alphabet the letter Y (vau, “hook”) 

was sixth in order and represented a labial semi- 

vowel (equivalent to English w). The Greeks used 

the letter to represent a vowel and placed it last 

in their alphabet following T (tau), In the place 
occupied by (vau) in the Semitic alphabet the western 
Greek alphabets had the letter digamma Ñ, which they used 
to represent the bilabial semivowel (modern English w), a sound 
that had fallen out of use in some dialects (see F). Greek 
forms of the letter were Y, \ or VV and the last of these passed 
from the Chalcidic alphabet into Latin. The form y was identi- 
cal in both the Etruscan and Lydian alphabets. 

The Latins, who first used the combination FH to express the 
unvoiced labial spirant (English f), came under Etruscan influ- 
ence to represent this sound by F alone. Thus, this letter, which 
in Greek had represented the bilabial semivowel (English w), was 
no longer available, and v had to do duty for both the vowel (En- 
glish x) and the bilabial semivowel (English w). In later Latin 
before the separation of the Romance languages the bilabial passed 
into the voiced spirant equivalent to English v. Meanwhile, while 
the majuscule letter retained its form »the minuscule and 
uncial had a rounded form, e.g., W (uncial), U (cursive of the 
6th century) and, later, Carolingian W. Thus the letter passed 
into the medieval hands having the majuscule pointed form 
and the minuscule rounded form u and representing two sounds, 
the vowel (u) and the spirant (v). In the later Middle Ages a 
differentiation took place similar to that between the letters i and 
The majuscule form, being generally used initially, came to 
represent the consonant, which usually occurred initially, in all 
positions; while the rounded form was used exclusively for the 
vowel. Asa result a minuscule v and a majuscule U were adapted 
for use when required. The differentiation was wise and useful, 
and reversed the process by which in the Latin alphabet the 
single symbol had done duty for both consonant and vowel. 


= 


THE DEVELOPMENT OF THE LETTER “U” FROM THE PHOENICIAN THROUGH 


CLASSICAL LATIN TO THE PRESENT FORM 


U—UBANGI 


In Attic Greek the sound represented by the lette 
front rounded vowel (similar to French u, Germa 
the vowel was a middle high rounded one (similar 
of oo in “shoot”). In modern English the short % 
most positions a low middle vowel closely resemb! 
sound of short @ (e.g., in the words “but,” “dumb”) 
certain exceptions, however (cf. “bull,” “bush,” “put 
vowel has within the last 200 years developed a pa 
(the sound of y) before it, except when it follows a liq 
Contrast the sound of the pure vowel in the word “ 
that in the words “huge,” “rebuke.” This change is sı 
cent for such words as begin with long & (e.g., “univ 
preceded, when the indefinite article is required, by 
not a, showing that the sound was a pure vowel sound, 
so pronounced in certain cases in the United States 
ing that this change was exactly paralleled in the Bi 
of Greek. d 

See also ALPHABET. (B. F. C ASRI 

UBANGI (Ovzancvt), a river of equatorial Africa, 
largest right-bank tributary of the Congo River (CE 
border between the Democratic Republic of the (form 
Congo and the Republic of (former Middle) Congo. J 
formed by the union (at Yakoma) of the Bomu (Mb 
Central African Republic) and Uele rivers, the latter: 
Kibali north of Lake Albert. Both streams after 
merous affluents flow westward for more than 370 mi, 
a wide river which bends at Bangui and flows south 
similar distance. Total length of the Ubangi with 
proximately 1,400 mi. (2,250 km.). Its mean disch 
is 151,147 cu.ft. (4,280 cu.m.) per sec. but in time ol 
May to December, its rate may exceed 494,000 
cu.m.), while during low water (February-April) 
35,300 cu.ft. (1,000 cu.m.). 

In its upper reaches the Ubangi spreads its wa 
divided into arms by elongated islands, while elsewh 
is confined between hard rocks which cause rapids suc} 
of Bangui, In its upper section the chief tributary is tm 
435 mi. (700 km.) long. About 50 mi. (80 km.) downstr 
the bend at Bangui the Ubangi is cut by the underwal 
Zinga. \ 
The Ubangi changes its appearance as it enters 
Basin and the tropical forest area; its course, still 
up by sandy shoals, particularly between Zinga and 
of its tributaries, like the Mbali and the Lobaye are 
by falls and rapids, and others, especially downst 
and sluggish with ill-defined banks and brownish ¥ 
with decomposed vegetation. A little south of 
waters of the Ubangi mingle with those of the Co 
delta swamp 9 mi. (14 km.) wide. 


(Kuyu). These and numerous smaller convergil 
complex currents, and the Congo waters 
April to late June) push back those of the Ubangi 
bar. Navigation has been facilitated by dragging 
rocks and marking shoals with beacons, but water 
constant hindrance. Barges of 600 tons (540 m. ti 
Bangui, but despite the work which has been done, 
Zinga still interrupts navigation in the lower reac 

The Uele was discovered from the north in 1870 
infurth, who believed that it belonged to the Chad 
Junker, who (in 1882-83) followed the river to near 
with the Bomu, established it as part of the Congo 
1885 G. Grenfell, a Baptist missionary who had 
mouth of the Ubangi in 1884, ascended it as fa 
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Rapids. He was followed in 1886-89 by the Belgian A. van Géle, 
who traced the confluence of the Ubangi and Uele. The Bomu was 
discovered from the north in 1877 by the Greek P. Potagos, and 
Wilhelm Junker explored its upper course. In 1910-11 a French 
expedition conducted a hydrographic survey of the ba ane 
“Ds 

UBON (officially UBONRATCHTHANI), the easternmost, larg- 
est (8,787 sq.mi. [22,758 sq.km.]), and second most populous 
(1,130,712 in 1960) changwad (province) in Thailand. It is 
bordered by Laos on the east and Cambodia on the south, The 
province often ranks first nationally in the production of rice. 
Other products include cattle and pigs, sugarcane, timber, and 
cotton. 

The Mun and Chi rivers, which drain the Korat Plateau, con- 
verge near the provincial capital, Ubon (pop. [1960] 27,222); from 
there the Mun flows east across the Ubon into the Mekong River 
at the Laos border. The eastern terminus of the railroad from 
Nakhornratchsima (Korat) is at Warinchamrap, across the river 
from Ubon. Other major towns in the changwad include Yasothon 
(pop. [1960] 9,717) and Phibunmangsahan (pop. [1960] 7,401). 

(G. W. Sx.) 

UCAYALI, a river in eastern Peru, formed by the junction 
of the Apurímac (Tambo) and the Urubamba rivers. It flows 
north for about 1,000 mi. (1,610 km.) to its junction with the 
Marañón, 55 mi. (89 km.) SSW of Iquitos. According to some 
authorities, this junction marks the head of the Amazon (q.v.). 
Along the Ucayali are the small river ports of Masisea, Pucallpa, 
and Contamana, The river meanders through its densely for- 
ested floodplain on the plains east of the Andes, rising and falling 
in response to the rains in the mountains. It is, however, navi- 
gable as far south as the junction with the Pachitea, 675 mi. (1,086 
km.) from Iquitos, for small riverboats drawing not over five 
teet (1.5 m.). The Ucayali forms the main means of communi- 
cation with Iquitos for a large part of eastern Peru. (P. E. J.) 
UCCELLO, PAOLO (Paoro pt Dono) (1397-1475), Floren- 
tine painter, an artist of great distinction and individuality, whose 
Works embody, more fully than those of his contemporaries, the 
ideals of early Renaissance art. The son of Dono di Paolo, a 
barber-surgeon from Pratovecchio in the Casentino, he was born 
in Florence, His only signed works are inscribed Pavli Vecelli or 
Vcieli Opvs, and the name Uccello also appears in documents; 
the reason for this appellation is not known. Uccello is mentioned 
‘Sa member of the studio of Lorenzo Ghiberti in 1407 and 1412, 
ind became a member of the Compagnia di San Luca in 1414, 


In 1425 he left Florence for Venice, where he is mentioned once 


we ROUT o; 
OW IN TH 


F SAN ROMANO," ONE OF THREE BATTLI 
E UFFIZI, FLORENCE 


E PANELS BY PAOLO UCCELLO FOR THE PALAZZO MEDICI. 
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Uccello is found in Gentile Bellini’s “Procession of the Reliquary 
of the Cross” (Accademia, Venice). 

A mistaken attempt has been made to connect Uccello’s name 
with the mosaics in the Cappella Mascoli in St. Mark’s. When in 
Venice Uccello must have come into close contact with Interna- 
tional Gothic painting in north Italy, and this had a considerable 
influence on his later work. 

In 1432 he was once more resident in Florence, and after this 
time he executed two frescoes in the Chiostro Verde of Sta. Maria 
Novella. These represent “The Creation of the Animals and the 
Creation of Adam” and “The Creation of Eve and the Fall”; they 
are ascribed to the artist by early sources but are not documented. 
In 1436 he was engaged to paint the effigy of Sir John Hawkwood 
in Florence cathedral. The new discipline of linear perspective 
plays an important part in this scheme, and is further developed 
in the somewhat later “Scenes From Monastic Legends” on the 
east wall of the cloister at S. Miniato al Monte. This group of 
works culminates in the decoration of the clock face of Florence 
cathedral (1443), where linear perspective is used to create an il- 
lusory architectural scheme. On the strength of these and later 
works Uccello has been credited with the invention of perspective, 
but their novelty resides less in the representational technique than 
in the decorative function which it serves. In 1443-44 Uccello 
prepared four cartoons for the circular windows of the cathedral 
cupola. 

After this time he is said to have been in Padua, where he exe- 
cuted monochrome frescoes of giants in the Casa Vitaliani (now 
lost); these were much admired by Andrea Mantegna. Returning 
to Florence, he completed, probably about 1447, two further fres- 
coes in the Chiostro Verde representing “The Drunkenness of 
Noah” and “The Flood.” Though much damaged, these are Uc- 
cello’s masterpieces, and are strongly influenced by the theory of 
L. B. Alberti and by the realism of Donatello. Their elaborate 
perspective schemes assume a yet more complex form in a later 
fresco of “The Nativity” in the cloister of S. Martino alla Scala, 
Florence. Three large battle pieces of “The Rout of San Romano,” 
apparently painted on the commission of Cosimo de’ Medici, date 
from about 1456 (National gallery, London; Uffizi, Florence; 
Louvre, Paris). The pronouncedly decorative character of these 
panels has made them the artist’s best-known works. In 1465 
Uccello was at Urbino engaged on an altarpiece of “The Institution 
of the Eucharist” for the Confraternity of Corpus Domini, of 
which the predella, with “The Profanation of the Host,” survives 
in the Galleria Nazionale at Urbino. In 1468 Uccello returned to 
Florence, and after this time he executed the “Hunting Scene” now 
in the Ashmolean museum, Oxford. A reputed self-portrait of 
Uccello occurs, along with heads of Giotto, Donatello, Filippo 
Brunelleschi and Giannozzo Manetti, on a panel in the Louvre; the 

5 identification of this head and the 
of the panel are 
doubtful. Uccello died on Dec. 
10, 1475. Stories were told by 
Vasari to illustrate Uccello’s ad- 
diction to the study of perspec- 
tive. His contribution to the 
development of perspective repre- 
sentation has been exaggerated. 

See Giorgio Vasari, Vite, ed. by 
Milanesi; J. Pope-Hennessy, The 
Complete Work of Paolo Uccello 
(1950). (J. W. P.-H.) 

UCHIMURA KANZO 
(1861-1930), Japanese Christian 
essayist, expositor of the Bible, 
and theologian, from among 
whose students later emerged 
some of Japan’s most effective 
and enlightened leaders in letters, 
education, and scholarship. He 
was born on March 23, 1861, in 
Tokyo, of the samurai class and 
learned early to revere hard work, 


authorship 
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patriotism; and religious piety. He was educated at the Sapporo 
Agricultural School in Hokkaido (which had been developed in 
part by an American, W. S. Clark), and was there converted to 
Christianity. After several years’ service in the government, he 
went to the United States (1884) where he first worked in a school 
for mentally retarded children and subsequently studied at Am- 
herst College, Amherst, Mass. There he determined to spend his 
life propagating Christianity in Japan. 

Upon his return to Japan in 1888, Uchimura’s adherence to his 
ideals brought him into conflict with most segments of society. 
Appointed teacher in a government school, he refused, as a Chris- 
tian, to bow before the signature of the emperor on the Imperial 
Rescript on Education (1890; see Japan: The People: Religion). 
This led to a fierce nationwide controversy over the loyalty of 
Christians and to his resignation of his position. After trying his 
hand at journalism, Uchimura founded in 1900 a magazine, 
Seisho-no Kenkyu (“Biblical Studies”), which appeared regularly 
until his death, on March 28, 1930, Students attracted by his 
character and writings also gathered weekly at his home for Bible 
instruction, 

Uchimura’s best-known single work is How I Became a Chris- 
tian, his spiritual autobiography, first published in English (1895) 
and later translated into Japanese and several European languages. 
More important, however, is his careful and animated exposition 
of the Bible in Japanese. His disciples have also continued his 
mukyokai shugi, or “non-church” movement, a pietistic interpreta- 
tion of Christianity based on the Bible and the individual con- 
science and denying the necessity of clergy or sacraments—as 
Uchimura said, “There is no organized church in heaven.” 

See M. Jansen (ed.), Changing Japanese Attitudes Toward Moderni- 
sation, pp. 337-368 (1965). - (J. F. Ho.) 

UDALL, NICHOLAS (c. 1505-1556), English playwright, 
translator, and schoolmaster, author of the first known English 
comedy, Ralph Roister Doister, was born at Southampton at 
Christmas, probably in 1505. He was educated at Winchester 
(1517-20) and at Corpus Christi College, Oxford, where he be- 
came lecturer and fellow, although (probably because he was 
suspected of Lutheranism) his M.A. degree was withheld until 
1534. He left Oxford and became a schoolmaster in 1529 and is 
known to have been teaching in London in 1533, when he wrote 
“ditties and interludes” for Anne Boleyn’s coronation, In 1534 
he published Floures for Latine Spekynge Selected and Gathered 
out of Terence ... translated into Englysshe (dated 1533; many 
later editions) and in June of that year became headmaster of 
Eton. 

Little is known of Udall’s abilities as a schoolmaster, though 
he was noted for severity. In March 1541, summoned to answer 
various charges before the Privy Council, he confessed to homo- 
sexual misconduct with some of his pupils; he was sent to prison 
but was released by October. He had been appointed vicar of 
Braintree in 1537, but he discharged his duties through a curate 
and had resigned this position before 1544. 

From 1542 to 1545 Udall seems to have been in London, en- 
gaged in work as a translator. In 1542 he published a version 
of Erasmus’ Apopthegmes, and he was employed by Catherine 
Parr, who shared his enthusiasm for the Reformation, to take 
charge of a translation of Erasmus’ paraphrase of the New Testa- 
ment. The first volume, containing the Gospels (Luke translated 
by Udall, John by Princess Mary) and Acts, was published in 1548. 

In 1549 Udall became tutor to the young Edward Courtenay, 
later earl of Devon, a prisoner in the Tower of London, and in 
1551 he obtained a prebend at Windsor. Two years later he was 
given a living in the Isle of Wight. Meanwhile he had become fa- 
mous as a playwright and translator. Even under Mary his Protes- 
tant sympathies did not cause him to fall into disfavour at court; 
various documents refer to his connection with plays presented 
before the queen, and he is described as “our well-beloved Nicholas 
Udall.” He became a tutor in the household of Stephen Gardiner, 
bishop of Winchester, and in December 1555 was appointed head- 
master of Westminster. He died there in December 1556. 

Although Udall is credited in John Bale’s catalogue of English 
writers with “many comedies,” the only play extant that can cer- 
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tainly be assigned to him is Ralph Roister Doister. This m 
have been written and probably was performed about 1553 i 
1554 a long quotation from it (identified as being from an ‘inten 
lude” by Nicholas Udall) was published in the third edition oftis | 
friend Thomas Wilson’s Rule of Reason. The play was entered 
in the Stationers’ Register and, presumably, printed in 1566, by 
only one copy of this edition survives. The play marks thy 
emergence of English comedy from the medieval morality plays 
interludes, and farces. It is modeled on Terence and Plautus. 
and although its central idea—of a braggart soldier-hero, withan | 
impecunious parasite to flatter him, who thinks every woman he 
sees falls in love with him and is finally shown to be an arrant 
coward—is derived from Plautus’ Miles Gloriosus, the incidents 
characters, and colloquial idiom of the dialogue are English, It 
was probably written as a Christmas entertainment to be per- 
formed by Udall’s pupils in London. 

Other plays attributed to Udall are A Newe Mery and Wittie 
Comedie or Enterlude . . . upon... Jacob and Essau (1568), 
which, like Roister Doister, is divided into acts and scenes on the 
classical pattern; Jacke Jugeler, described as “a new Enterlude 
for chyldren to playe,” printed in 1562; A new Enterlude called 
Thersytes (c. 1537); and Respublica, an interlude for Christmas 
1553. Another play, certainly by him but not extant, is Ezechias, 
acted before Queen Elizabeth in King’s College Chapel, Cam. 
bridge, on Aug. 8, 1564. 

Brsriocrapuy.—Roister Doister, ed. by W. W. Greg, for the Malon 
Society (1935), ed. by F. S. Boas, in Five Pre-Shakespearean Comedies 
(1934), and ed. by G. Scheurweghs, in Nicholas Udall and his Roister 
Doister, with introduction and notes (1939). Respublica, ed. by W.W. 
Greg for the Early English Text Society (1952). On the lost Exechias, 
see F. S. Boas, University Drama in the Tudor Age, pp. 94-96 (1914). 

UDAYPUR, a town of Rajasthan, India, and the headquar- 
ters of the district of the same name, lies about 210 mi. (340 km) 
SW of Jaipur at an altitude of 2,469 ft. (753 m.) above sea level. 
Pop. (1961) 111,139, The town, founded c. 1560, is situated amid 
wooded hills in the southeastern part of the Aravalli Range, o 
the shore of Pichola Lake, Udaypur is famed for its palaces and 
temples. The maharaja’s palace, which crowns the ridge on 
which the town stands, dates from about 1570, but additions have 
made it a conglomeration of architectural styles. On Pichola Lake, 
which bounds the town on the west, are two islands, with magni- 
cent marble palaces. Shah Jahan lived on one of the islands while 
in revolt against his father, the emperor Jahangir. Nearby ate 
the Eklingji Lake (with a white marble temple dating from the 
15th century) and Nagda, the seat of the ancestors of the chiels 
of Udaypur. 

Upaypur District has an area of 6,812 sq.mi. (17,643 sqm} 
Pop. (1961) 1,464,276. The greater part of the district 1$ hill 
in the south black cotton soil predominates. A section of the Art 
valli Range runs from northeast to southwest and is rich in mich 
lead-zinc, steatite, and asbestos. A great variety of ale 
stones, such as sandstone, limestone, and marble, can also be foun 4 
The general inclination of the district is from southwest to no 
west, the Banas River and its numerous feeders flowing from ne 
base of the Aravalli Range. There are many lakes and tanks, af 
of the finest of which is the Dhebar or Jaisamand, with an area 
more than 20 sq.mi. (52 sq.km.). -cely statt 

Before 1948 Udaypur District formed part of the princely 
of Udaypur (or Mewar), which was ruled by the hea g 
Sisodia clan of Rajputs, generally recognized as the highe th 
of the Rajput princes. The dynasty established itself in ts lo 
century with its capital at Chitor, and was remarkable for 1 cf 
and heroic resistance to the Muslim invaders. After the cap fn 
of Chitor by Akbar in 1568 the capital was moved to UdayPi. 
the 18th century the state suffered greatly from internal Bri 
sions and from incursions by the Marathas. It came unde ty 
protection in 1817. In 1948 it was merged with Res Gu) 

+ Bohus Pro 

UDDEVALLA, a city of southwest Sweden, in Bohus I 
ince, lies on the outlet of the Bavedn River, in the Byfjor® nist 
(90 km.) N of Göteborg. Pop. (1960) 34,166. The 
Swedish wars and violent fires ruined large parts Ot TE agg oo 
number of occasions, and during the last great fire 


buildings were saved. The mighty boulders on the eastern 
j nU aaa no o poi interest, bearing traces 
$ cea irom ousand years ago. 
corporated in 1498. Once dependent on the grain trade, herring 
fshing, and stone quarrying, Uddevalla has developed into an im- 
T industrial town with shipbuilding predominating. There 
Don ice-free harbour which is deep and spacious. The port pro- 
ides regular connections with England and Germany. Its posi- 
‘tion on the Swedish west coast makes it an a summer 
tourist town. B. E. T. E.) 
Pi the capital of Udine Province and one of the chief 
aif te aie BEA, a Pi ERSA Italy, 
jies near the Yugoslav border, mi. (13 .) NE of Venice. 
Pop, (1961) 94,748 (commune). As a thriving industrial centre, 
with iron works, cotton mills, and tanneries, the city serves as an 
4 t rail junction for trade with countries to the northeast. 
avon I, it was the headquarters of the Italian Su- 
preme | mmand. 
= The city lies on level ground encircling a solitary hill that is 
‘surmounted by a 16th-century castle, originally TS seat of the 
patriarchs pe ois and later the residence of the Venetian 
overnors. e castle now houses a museum and art gallery that 
displays the works of V. Carpaccio, G. B. Teen G. B. 
Piazzetta. Narrow streets, many lined with arcades, lead to pic- 
ent squares. ‘The Piazza della Libertà, one of the most 
beautiful squares in Italy, contains the Loggia Comunale, a Vene- 
Se building (1448-56) ; the elegant portico of S. Giovanni, 
in 1533-39 by Bernardino da Morcote, and its beautiful clock 
tower, the work of Giovanni da Udine, a pupil of Raphael; and 
hea aad surmounted by a Venetian lion, the other 
Statue o; ustice. 
Unine Province, together with the province of Gorizia, forms 
‘Ladin (dialect) region of Friuli. It is bounded on the north 
the Austrian frontier, on the east by the province of Gorizia 
aiid the Yugoslav border, on the west by the Venezia Euganea, and 
onthe south by the Adriatic. Pop. (1961) 727,824. Its territory 
i (2,767 sqmi. [7,167 sq.km.]) is mountainous in the north, hilly 
4 enire, pi flat in the south. Though the soil of ho province 
isnot very productive, agriculture has made some headway. In- 
dustry, too, is limited, but there are important hydroelectric plants 
“tnd large cellulose factories at Torviscosa. 
‘The most important river is the Tagliamento, 102 mi, (170 km.) 
+ Besides the capital, Udine, some small towns are particularly 
‘Totable; Aquileia, for its Roman forum, the paleo-Christian ba- 
silica, and archaeological museum; Cividale del Friuli, for its Lom- 
d relics and archaeological collections; Gemona del Friuli and 
Venzone, for their medieval cathedrals; Pordenone, for its indus- 
tries; pz. for its ethnographical museum; and Lignano pup 
> and Grado, for their seaside resorts. (Ar. RI. 
MURT AUTONOMOUS SOVIET SOCIALIST RE- 
C, within the Russian Soviet Federated Socialist Repub- 
ee established as the Votskaya Autonomous Oblast 
+20; but in 1934 it was raised to the status of an A.S.S.R. and 
es nae. Area 16,255 sqmi. (42,100 sq.km.) ; pop. 
prow 3 + 
Along ‘Tepublic lies in the basin of the middle Kama, which flows 
eae of its southeastern boundary. A part of the area drains 
_ , chiefly by the Izh River, while the larger part drains 
Valleys to the Vyatka by way of the Cheptsa and the Vala. The 
; in Of these rivers are cut into a hilly upland, part of the upper 
“alee ane The highest points, just above 1,000 ft. (300 m.), 
Very ng the eastern edge of the republic, with the land sloping 
nie euy to the west and the south. The climate is markedly 
Mea The winters are long and cold, with January average 
ae about —15° C (5° F), but during cold spells the 
‘aver e may fall to —46° C (—50° F) or lower. The July 
tabone smberature is about 18° C (64° F), and rainfall amounts 
Ter, a in. (610 mm.) annually, with a maximum in the sum- 
inated ‘ost all of the republic lies in the taiga forest zone (dom- 
twoi Y Spruce, fir, pine, and birch), which covers more than 
¢ of its surface. Toward the extreme south, some decid- 
< €S appear. Soils are mostly of the sod-podsol type. 
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The city was in-- 
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Along the rivers are broad flood-plain meadows, inundated in 
spring, but forming excellent pastures. Peat bogs occur widely 
throughout the republic, 

Population.—The Udmurts are a Finno-Ugrian people, related 
to the Mari to the west and the Komi farther north. In 1959 
the Udmurts numbered 624,800 in the U.S.S:R. as a whole, and, 
of these, 474,848 resided in the republic, or 36% of the republic’s 
total population. The remaining majority were nearly all Russian, 
with some Tatars in the south. The urban population in 1959 
numbered 593,875, or 44%. There are 6 towns and 15 urban 
districts, the largest being the capital, Izhevsk, and Sarapul, Vot- 
kinsk, and Glazov. Industrialization has brought rapid growth 
to the towns, and in the two years from 1959 to 1961, the popula- 
tion of Sarapul increased by 7,000 to 76,000 and that of Izhevsk 
by 27,000 to 313,000. 

History.—The primitive Finno-Ugrian tribes of the area came 
under the control of the khanate of Kazan’ in the 14th and 15th 
centuries, although Russians from Novgorod had been settling 
along the Vyatka just to the west and in the north of the present 
territory of the republic. After Ivan IV, the Terrible, captured 
Kazan’ in 1552, the whole area passed to Russian control, which 
resulted in increased Russian colonization, especially along the 
Kama. In the 18th century ironworking developed, notably at 
Izhevsk and Votkinsk, the former being noted for its armaments, 
The Russian composer Tchaikovsky was born at Votkinsk. 

Economy.—The southeastern part of the Udmurt A.S.S.R. 
represents an outlier of the Urals industrial region. Its most im- 
portant industries are metallurgy and engineering. High-grade 
steel is made at Izhevsk (as are rifles), and iron sheets are pro- 
duced at Pudem in the northwest, but elsewhere the pre-Revolu- 
tion iron and steel production has been replaced by engineering. 
Locomotives and conveyor belts are made in Votkinsk, motor- 
cycles in Izhevsk (the first and largest such plant in the U.S.S.R.), 
oil drills and related equipment and radios at Sarapul, and rolling 
stock and timber-working equipment at Kambarka. Elsewhere, 
timber cutting, saw milling, and timber working are the chief oc- 
cupations, with the main saw-milling towns at Glazov, Votkinsk, 
Uva, and Yagan-Dok’ya. Furniture is made in Izhevsk and 
Glazov; the former also manufactures pianos. At Mozhga in the 
south, tannin is extracted. Balezino and Igra produce prefabri- 
cated houses. Other industries include leather working, primary 
flax processing (for which there are 15 works in the republic), 
brick and cement making, flour milling, and food processing. The 
republic’s widespread glass sands are used in the Mozhga glass 
works. In general, mineral resources are limited, Oil shales are 
found near Alnashi in the extreme south, and at Sharkan, north of 
Votkinsk, volkanskoite (a clay mineral) is obtained for use in 
making paints. Peat is used for fuel, and there are two bricketting 
plants that prepare the peat for use at the thermoelectric stations 
of Izhevsk, Votkinsk, and Sarapul. Though sources of energy are 
limited, the availability of power was improved by construction 
in the early 1960s of the large Votkinsk hydroelectric power plant 
on the Kama, with a capacity of more than 500,000 kw. 

Arable land occupies only 30% of the surface, the greater part 
being in the southern half. Rye is the chief crop, occupying more 
than one-fourth of the arable land, followed by oats. Spring 
wheat, especially in the south, and maize (corn) for fodder are 
increasing steadily in importance. In both the north and the west 
flax is a valuable industrial crop, and its acreage is also increasing. 
Some hemp is grown in the south. Around Izhevsk, market gar- 
dening and dairying are developed. Sheep and goats are the most 
numerous livestock, numbering about 500,000. Large numbers 
of cattle are kept on the abundant pastures, and pig keeping is also 
well developed, with about 250,000 head. y 

Up to World War I the area of the present republic was largely 
isolated, except along the navigable Kama. The only railway, 
the Perm’-Kirov line, crossed the north. In 1916 the Kazan’- 
Sverdlovsk line was built across the south, and since the Russian 
Revolution these two east-west trunk routes have been linked by 
a north-south line through Izhevsk. From Izhevsk, branch lines 
run east to Votkinsk and west to Uva and Kil’mez’. The Perm’- 
Kazan’ highway crosses the republic and is joined to Izhevsk, 
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where other roads run to the Kama at Votkinsk, Sarapul, and 
Yelabuga. (R. A. F.) 
UFA, the capital town of the Bashkir Autonomous Soviet So- 
cialist Republic of the Russian Soviet Federated Socialist Re- 
public, U.S.S.R., stands on the high right bank of the Belaya River, 
just below its confluence with the Ufa. Its site in a loop formed 
by the two rivers led to its foundation as a fortress in 1586 to 
protect the trade route across the Urals from Kazan to Tyumen. 
From its position on this major trade route the town derived its 
early importance, but with the industrialization of the Urals in the 
20th century, it became a manufacturing centre. The great de- 
velopment of the petroleum industry of Second Baku after World 
War II gave an additional impetus to the growth of Ufa, the 1959 
population of 546,878 being more than double the 1939 figure. 
After 1956 the satellite town of Chernikovsk, a few miles to the 
northeast, was united administratively with Ufa. The major in- 
dustry is manufacturing, in particular that of power machinery, 
mining equipment, electrical apparatus (including telephones), 
and typewriters, Petroleum processing is carried on in Cherni- 
kovsk, as are a range of timber industries—sawmilling, veneer 
and match manufacture, papermaking, and tannin extraction. The 
town remains an important centre of communications with rail- 
ways west to the Volga at Kuibyshev and Ulyanovsk, east to 
Chelyabinsk, and south to Sterlitamak and the Ishimbay oilfields. 
The Belaya is navigable below Ufa to the Kama River, thus link- 
ing the town to the Volga system of waterways. Ufa is the seat 
of Bashkir State University and has a teachers’ training college 
and institutes of petroleum, aviation, agriculture, and medicine. 
(R. A. F.) 
UGANDA, a state in East Africa, lying roughly between lati- 
tudes 1° S and 4° N, and bounded north by Sudan, east by Kenya, 
south by Tanganyika (Tanzania) and Rwanda, and west by the 
Democratic Republic of the Congo. Its total area of 91,134 
sq.mi. (236,037 sq.km.) contains 16,386 sq.mi. (42,440 sq.km.) 
of open water and swamp, including the territorial waters of Lakes 
Victoria, Albert, and Edward, The name Uganda is derived from 
the 19th-century Swahili form of Buganda (q.v.), the kingdom 
which lies at the heart of the modern state. The capital is Kam- 


pala (q.v.). 
PHYSICAL GEOGRAPHY 


Geology and Structure—Rocks of Precambrian Age, of 
which the Basement Complex forms the oldest and most extensive 
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group, cover nine-tenths of the country. In eastern U; 
Nyanzian System rests upon the Basement, as does the Ùi 
tem in the centre and west. Like these older rocks the o 
Karagwe-Ankolean System of southwestern Uganda is 
by granites. The Bunyoro Series was formed probab 
the end of the Precambrian Era. From the Cretace: 
Miocene Period volcanic activity occurred in eastern 
The older volcanics are now exposed as carbonatite co 


resentative of the more recent volcanoes. 
the country 6,000-8,000 ft. (1,829-2,438 m.) of sedimel 
Kisegi and the Kaiso beds) were deposited from Miocene 
Pleistocene times in the Albertine section of the develo 
valley, The western volcanics date from the late Pl 
Period to the present day and vary in morphological ty 
the cones of the Virunga (Mufumbiro) Mountains to thee 
craters of the Queen Elizabeth National Park. Later 
widespread in Uganda, and have been forming on suitable 
possibly from the Cretaceous Period. 

Relief and Drainage.—In the neighbourhood of 
toria the Buganda Peneplain provides a topography of 
hills, at a height of about 4,300 ft. (1,310 m.), separali 
broad, steep-sided valleys of a new erosion cycle. Ove 
and northern Uganda a vast plain averaging 3,500 ft. (1) 
above sea level is broken only by the occasional inselberg, 
diversified relief occurs on the Kenya frontier, and N 
rises to 14,178 ft. (4,321 m.). In the west the Ruwenzo 
an uplifted segment of the plateau, reaches a height of 1 
(5,109 m.); and, immediately adjacent, the surface of La 
lies at 2,030 ft. (619 m.), and the surfaces of Lakes E 
George at 2,995 ft. (913 m.) and 2,997 ft. respectively, 

With the rise of the Western Rift Highlands in the 
Period the flow of the Kagera, Katonga, and Kafu ri 
reversed and the waters of Lakes Victoria and Kyoga 
in a shallow downwarping of the plateau. The overflow from 
Victoria is by a powerful, ungraded stream, which former! 
over the Ripon Falls, but now passes through the Owen F 
at Jinja to form the source of the Nile. Between Lakes 
and Albert the Victoria Nile undergoes a drop of about 1 
(40 m.) when it passes through a cleft less than 20 ft. 
wide at Murchison Falls. 

Climate.—Uganda is in most parts well favoured in 
nual rainfall and rainfall reliability. The only areas 1 
the mean is below 40 in. (1,000 mm.) per annum are tl 
of the Western Rift, the eastern Ankole-western Mai 
belt, northern Mengo, and Karamoja. The rainfall is €l 
istically bimodal, with March-May and October-Nové 
the rainier months and no completely dry season; but in 
and northeast the two peaks of rainfall come closer 
leaving a correspondingly longer and more intense dry st 
ing the remainder of the year. Conversely, at stations 
the Equator the major minimum is in July. The high 
annual temperatures occur on the Lake Albert flats 
lowest in the glacier zone of the Ruwenzori; but tempera! 
ditions on the plateau are equable, especially in mean annt 
Mean maximum and mean minimum temperatures for 
at representative stations are as follows: Entebbe (3,878 
m.]) 78.6° and 62.7° F (25.9° and 17.1° C); Gulu C 
[1,113 m.]) 84.7° and 62.6° F (29.3° and 17.0° C); Kal 
ft. [1,871 m.]) 73.7° and 50.2° F (23.2° and 10.1° (0) 
most of the country January and February are the hottesi 
and June-August the coolest. 

Vegetation.—Wooded savanna, in which trees an 
(Combretum or Butyrospermum species) are scatter 
short grass dominated by Hyparrhenia species, is typical 
and northern Uganda. Under less favourable conditions 
woodland, dotted with the occasional candelabra eupho 
treeless short grass occur in Ankole and western Masaka: 
components contribute to the vegetation of the Rift V: 
The steppe and thicket of eastern Karamoja represent 
formations of Uganda. In the Lake Victoria region the 
elephant grass (Pennisetum purpureum) and forest rem 
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ars to be a man-made derivative from a former forest covering. 
‘The same mosaic recurs in the Western Highlands, most exten- 
sively in Toro and Bunyoro. The medium-altitude forests of 
Uganda contain a rich variety of species, with many representa- 
tives of the West African floral province. The high-altitude for- 
ests of Elgon and Ruwenzori occur above 6,000 ft. (1,830 m.) 
and on their upper margins give way, through mixed zones of 
bamboo and tree heath, to high montane moorland. The relief 
d drainage of Uganda account for the presence of about 5,670 
sqmi. (14,685 sq.km.) of swamp, including both papyrus swamp 
and seasonal, grassy swamp. 

Animal Life and National Parks.—Lion and leopard are 
widespread but infrequently seen; and hippopotamus and croco- 
leinhabit most lakes and rivers, although the latter are not found 
in Lakes Edward and George. Mountain gorilla, chimpanzee, and 
the small, forest elephant occur only in the extreme west. Ele- 
phant, buffalo, and Uganda kob have a generally western and 
northern distribution; black rhinoceros, white rhinoceros, and 
giraffe are confined to northern Uganda. Zebra, topi, eland, 
and roan antelope occur both in the Ankole-Masaka grasslands 
and in those of Karamoja and Sebei, but oryx, greater and lesser 
kudu, and Grant’s gazelle live only in the northeastern area. The 
varied fish fauna includes mgege (Tilapia species) and Nile perch 
(Lates albertianus). Insects comprise a significant element in 
the biological environment. Anopheles gambiae and Anopheles 
funestus can transmit malaria in Uganda anywhere below 5,000 
ft, (1,525 m.), and extensive areas of good grazing are closed to 
cattle by the presence of the savanna tsetse flies, Glossina morsi- 
tans and Glossina pallidipes. 

The three national parks of Uganda contain an interesting 
variety of animal life. The Murchison Falls National Park, es- 
tablished in 1952 and 1,504 sq.mi. (3,895 sq.km.) in area, stretches 
on either side of the Victoria Nile. The Queen Elizabeth Na- 
tional Park, declared in the same year, occupies 764 sq.mi. (1,979 
sqkm.) in the Lake Edward—Lake George Basin. Proclaimed in 
1962, the Kidepo Park consists of 540 sq.mi. (1,399 sq.km.) of 
magnificent country adjacent to the Sudan frontier of Karamoja. 

(S. J. K. B.) 
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The population is ethnically and linguistically extremely mixed. 
h the fertile, densely populated south an indigenous, Bantu- 
Speaking agricultural population were long ago subjected to ex- 
temal conquest. In the east, also mainly fertile, there are many 
small Bantu tribes which were not conquered. North of Lake 
Koga, where the country is more arid and the population density 
th lower, there are various non-Bantu groups. In southern 
oG $ the kingdoms of Nyoro (pop. [1959] 181,000), Toro (163, 
to » and Ankole (388,000) have a royal clan (Babito), a pas- 
at aristocracy (Hima), and an agricultural Bantu peasantry 
ti tu), There is differentiation between Hima and Iru, intermar- 
age traditionally being prohibited. In the Ganda region (836,- 
however, the distinction has been almost lost as a conse- 
uence of intermarriage, 
Free gal Uganda, near the Nile, are the Soga (427,000), con- 
is 8 of several small principalities. Near Mt. Elgon are the 
(244,000), Gwere (83,000), Nyuli (57,000), and others (43,- 
lead of which has indigenous chiefs. In southwestern 
tongue are the Chiga (272,000), Bantu who escaped the Hima 
rer Sts. On the Ruwenzori slopes and westward near the Ituri 
ako mar’, the Konjo (74,000) and Amba (27,000). There are 
inmi re than 400,000 other Bantu in Uganda, almost all being 
of sats from Rwanda, Burundi, and the Democratic Republic 
To th Ongo. Most live in Buganda. 
ing any, north of the Nile are many distinct peoples, mostly lack- 
e Ni Complex form of political organization. They include: 
m, otc Acholi (209,000), Lango (265,000), and Alur (81,- 
tive fase Nilo-Hamitic Karamojong (108,000) living a primi- 
the ae life in the remote northeast of the country, and 
Ate num (463,000); and the Sudanic Lugbara (183,000). There 
the es other small tribes, many of them extending across 
ers of Uganda, and numbering in all 263,000. 
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Two-thirds of the population, located mostly south and west 
of the Nile, is Bantu-speaking. The remainder speak Nilotic, 
Nilo-Hamitic, or Sudanic languages. 

The indigenous religions of Uganda are various. Most of the 
non-Bantu peoples of the north traditionally worship their an- 
cestors, and accept a single high god as creator. In Buganda 
the main religion involved the worship of a pantheon of gods. 
Throughout Uganda beliefs in witches and sorcerers are important. 
Today Christianity is widespread, especially in the south. There 
are also large numbers of Muslims. (J. F. M. M.) 


HISTORY 


There are no written records for the history of Uganda dating 
back much before the mid-19th century. For some centuries be- 
fore that, however, Nilotic and Nilo-Hamitic tribes had been mi- 
grating southward into the area north of Lake Victoria where 
they had blended with or superimposed themselves upon the Bantu 
inhabitants. Possibly in the 15th century a race of tall, fair- 
skinned, and finely featured Hima people, cattle keepers, moved 
into what is now western Uganda and became the overlords of 
the area, treating as servants the agricultural peasantry who in- 
habited'the country before them. This invasion was followed by 
another wave, this time of Nilotics, from the Bahr el Ghazal area 
of the Sudan, These latter mixed in the course of their journey 
with their paler-skinned predecessors, adopted some of their cus- 
toms and, as they crossed the Nile, pushed the earlier invaders 
before them. Their advance guard settled in western Uganda and 
established the state of Bunyoro-Kitara. Other offshoots of the 
same movement settled in Acholi while some of the forward ele- 
ments recrossed the Nile northward to make their homes for a 
time in what is now Lango district. The advance of the Lango 
themselves forced the earlier migrants to resume their journey 
eastward and southward until they finally took up their residence 
on the northeastern shore of Lake Victoria in the present Nyanza 
Region of Kenya. This move took place only in the 19th cen- 
tury, for the Lango, Iteso, and other Nilo-Hamitic groups who 
began to move into what is now northern Uganda toward the end 
of the 17th century seem to have halted in their advance for almost 
100 years and recommenced their southward march to the Nile 
only toward the end of the 18th century. 

The Rise of Buganda.—The organization of these tribes who 
came to inhabit the area north of the Nile was mainly based upon 
their clan structure. In this respect the northern tribes differed 
markedly from the peoples to the southwest of the Nile, where 
the dominant state was that of Bunyoro-Kitara which, under 
able rulers, extended its influence eastward and southward over 
a considerable area. To the south there were a number of lesser, 
Hima states, each with its chief who, like the ruler of Bunyoro- 
Kitara, combined priestly functions with those of a secular leader, 
To the southeast of Bunyoro-Kitara the smaller state of Buganda 
grew up as an offshoot of its larger neighbour. By the end of 
the 18th century, however, the boundaries of Bunyoro-Kitara 
had been stretched so far that the authority of the ruler began 
to crumble, and a succession of pacific chiefs accelerated this 
decline. Simultaneously the smaller, more compact state of 
Buganda enjoyed a succession of able and aggressive kabakas, or 
rulers, and began to expand at the expense of Bunyoro-Kitara. 

Explorers and Missionaries.—It was during this period of 
Buganda’s rise to prominence that the first Arab traders reached 
the country in the 1840s. Their object was to trade in ivory and 
slaves. Mutesa (Mtesa), who took office about 1856, admitted the 
first European explorer to reach Buganda, Capt. John Hanning 
Speke, who crossed into the kabaka’s territory in 1862. Speke 
was not impressed by Mutesa, whom he regarded as an arrogant 
youth. | 

Henry Morton Stanley, who reached Buganda in 1875, found 
Mutesa a more mature man, Experience and the dangers facing 
his country had mellowed his character. Although Buganda had 
not been attacked, Acholiland, to the north, had been ravaged by 
slavers from Egypt and the Sudan since the early 1860s, and on 
the death of Kamrasi, the ruler of Bunyoro, his successor, Ka- 
barega, had defeated his rivals only with the aid of the slavers’ 
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guns. Moreover, an emissary from the Egyptian government, 
Linant de Bellefonds, had reached Mutesa’s headquarters just be- 
fore Stanley, so that the kabaka was anxious to obtain allies. He 
readily agreed to Stanley’s proposal to ask Christian missionaries 
to go to Uganda but was disappointed, when the first agents of the 
Church Missionary Society arrived in 1877, to find that they had 
no interest in military matters. In 1879 representatives of the 
Roman Catholic White Fathers Mission also reached Buganda and 
Mutesa was shrewd and strong enough to ensure that the mis- 
sionaries did not stray far from his headquarters. Nonetheless, 
their influence rapidly increased, because they were in constant 
touch with the chiefs whom the kabaka kept around him and in- 
evitably they became drawn into the politics of the country. Mu- 
tesa himself had little to fear from these new influences and when, 
owing to the Mahdist rising in the Sudan, Egyptian expansion was 
checked, he felt confident in dealing brusquely with the handful of 
missionaries in his country. His successor, Mwanga, who became 
kabaka in 1884, was a weaker character and soon became jealous 
of their influence. Attempting to drive the missionaries and their 
supporters from the country he was himself deposed in 1888, only 
to be followed soon after by his intended victims who had been 
forced to flee by the Muslim Baganda whose numbers had grown 
under Arab influence. t 

The Uganda Protectorate.—Mwanga’s restoration with the 
assistance of the Christian Baganda, both Catholic and Protestant, 
coincided with the first contact of European imperialism with 
Buganda. The German adventurer Karl Peters made a treaty of 
protection with Mwanga in 1889, but this was revoked when the 
Anglo-German agreement of 1890 declared all the country north 
of latitude 1° S to be a British sphere of influence. The Imperial 
British East Africa Company agreed to administer the region on 
behalf of the British government and in 1890 the company’s 
agent, Capt. F. D. (afterward Lord) Lugard, made a treaty with 
Mwanga, placing Buganda under the company’s protection. 
Lugard also made treaties of protection with two other chiefs, 
the rulers of the western states of Ankole and Toro. Shortage 
of money soon forced the company to abandon its charge, how- 
ever, and, partly for strategic reasons and partly as a result of 
pressure from missionary sympathizers in Britain, the British 
government itself declared a protectorate over Buganda in 1894. 

The government inherited from the company a country divided 
into politico-religious factions which, in Lugard’s time, had even 
erupted into civil war (1892). Buganda was also threatened by 
Kabarega, the ruler of Bunyoro, but an expedition against him 
in 1894 deprived him of his headquarters and made him a refugee 
for the rest of his career in Uganda. The protectorate was ex- 
tended in 1896 to include Bunyoro, Toro, Ankole, and Busoga, 
and in the later 1890s treaties were also made with chiefs to the 
north of the Nile. Mwanga revolted against British overlordship 
in 1897 and was overthrown and replaced by his infant son. 
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A mutiny of the administration’s Sudanese troops in 189 
the British government to take a more active inter 
Uganda protectorate and in 1899 Sir Harry Johnston was 
sioned to visit the country and to make recommendation: 
future administration. The main outcome of his mi 
the Buganda Agreement of 1900.which formed the basis 
relations with Buganda for more than 50 years. Under 
the kabaka was recognized as ruler of Buganda as long 
mained faithful to the protecting authority. His council oj 
the Jukiko, was given statutory recognition and, indeed, it y 
leading chiefs who benefited most from the agreement, 
addition to the greater authority which they acquired tl 
also granted land in freehold to ensure their support for 
gotiations. Johnston made another agreement of a less 
nature with the ruler of Toro (1900) and subsequently 
agreement was made with the ruler of Ankole (1901). 
while British administration was being gradually extended 
and east of the Nile, but in these areas, where a central 
thority was unknown, no agreements were made and Brit 
cers administered the country directly. By 1914 Uganda’ 
aries had been fixed and administration had reached most 

Growth of a Peasant Economy.—Early in the 20th ¢ 
Sir James Hayes Sadler, who succeeded Johnston as comm 
concluded that the country was unlikely to prove attractive 
European settlers. Sadler’s own successor, Sir Hesketh 
turned this practical observation into a dogma and announe 
he wished to develop Uganda as an African state. In this] 
opposed by a number of his more senior officials and in 
by the chief justice, William Morris Carter. Carter wa: 
man of a land commission whose activities continued unti 
World War I. Again and again the commission urged 
vision be made for European planters, but their efforts w 
successful. Bell himself had laid the foundations of a |] 
economy by encouraging the cultivation of cotton which ha 
introduced into the country as an economic crop in 1904. 
mainly owing to the wealth derived from cotton thal 
became independent of a grant-in-aid from the British | 
in 1914, Although there were a few skirmishes on the soul 
ern frontier in 1914, Uganda was never in danger of in 
but World War I did retard the country’s development. 
ficulty of exporting produce threatened to undermine the 
fidence of the growers and to endanger the country’s main 
of income. Bi: 

Soon after the war it was decided that the protectorat 
thorities should concentrate, as Bell had suggested, upon em 
ing African agriculture. This policy was made necessary 
British government’s decision to forbid the alienation of la 
freehold; and the depression of the early 1920s dealt a f 
blow to the hopes of European planters. Henceforwal 
tion-grown coffee, though second in importance to cotton 
time being, never threatened the supremacy of Uganda 
product. The part to be played by Europeans as well 
was now mainly on the commercial and processing side 0 
protectorate’s agricultural industry. When an addition 
was sought in order to widen the basis of the econom 
African-grown coffee that the agricultural department enci 
The increased output of primary produce called for & 
able extension and improvement in communications. J! 
World War I a railway had been built running northwa 
Jinja, on Lake Victoria, to Namasagali, with a vieW 
up the Eastern Province. In the 1920s the railway from 
basa, on the coast, was extended to Soroti, and in 1931 2 
was also completed between Kampala, the industrial cap 
Uganda, and the coast. The depression of the early 1930 
a halt in Uganda’s economic progress, but the protector 
covery was more rapid than that of its neighbours, $0 | 
later 1930s was a period of steady expansion. 

Political and Administrative Development —ln 
legislative council was instituted but its membership was 

(four official and two non-official members) that it m 
impact upon the country. The Indian community; be 
an important part in the commercial life of the protectorat 
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resentful to find that it was not 
to have equal representation with 
Europeans on the unofficial side 
of the council and so refused to 
participate until 1926. There 
was no evidence of a desire on the 
part of the Africans to sit in the 
council since the most politically 
advanced section of the commu- 
nity, the Baganda, regarded their 
own lukiko as the most impor- 
tant council in the country. 

In view of this attitude on the 
art of the Africans toward the 
rotectorate legislature, it is not 
surprising that they opposed the 
suggestion, current in the later 
1920s, that there should be some 
form of closer union between the 
East African territories. It was 
not only an interest in tribal tra- 
ditions, but also a fear of domi- 
nation by Kenya’s European 
settlers which stimulated this op- 
osition. The Europeans of the 
rotectorate also resented what 
they regarded as the subordinate 
character of Uganda’s relations 
with Kenya, while the Asians 
were as worried as the Africans 
about the possible supremacy of 
Kenya’s white settlers. 

Perhaps the main feature in 
local government between the 
wars was the gradual replacement 
of older chiefs, men of strong 
personality but usually lacking 
a formal education, by younger, 
better educated men, more capa- 
ble of carrying out the protec- 
torate administration’s policy and 
more amenable to British con- 
trol, In Buganda, too, the pro- 
tectorate administration began to 
ee more actively in the 
ingdom’s affairs in order to in- 
“ease efficiency, The main re- 
ba ifs lessen the respect 
otsid y the people to the chiefs 
ide Buganda and to cause 
n SN on the part of some of the Baganda chiefs against 
Ea sious curtailment of their powers. Another important 
ton, ane was the beginning of government interest in educa- 
in OS SEB societies had opened a number of good schools 
Protectorate In 1925 an education department was set up by the 
onary Be administration and, while aid was given to the mis- 

aria Won government schools were also opened. 3 
was faced ae and Its Aftermath.—In World War II Uganda 
More hee h the task of becoming as self-sufficient as it could. 
MS concer a than the actual military struggle as far as Uganda 
arles Duns however, was an attempt by the governor, Sir 
More Pes as, to reverse his predecessor's policy and to give 
After aa ate to the factions striving for power in Buganda. 
tevived, Th reak of rioting in 1945, however, the old policy was 
leislative 3 1945, too, the first Africans were nominated to the 
iicrease in Vera and in succeeding years there was a steady 
in 1954 si rican representation. An important step was taken 
Teased to ia the African membership of the council was in- 
Nere select i out of a total of 28 nonofficial members; the 14 
nits of Jä to represent districts thought to be more natural 
= Presentation than the provinces that had previously 
Sented. In 1955 a ministerial system was introduced, 
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with 5 nonofficial ministers out of a total of 11. The success of 
the council was undermined, however, by Buganda’s erratic par- 
ticipation, since a central legislature was thought to threaten the 
degree of autonomy that Buganda enjoyed. This feeling was 
strengthened by the deportation in 1953 of Mutesa II, the kabaka, 
for refusing to cooperate with the protectorate government. He 
returned in 1955 as a constitutional ruler, but the rapprochement 
between Buganda and the protectorate government was lukewarm, 
In the immediate postwar years the protectorate administration 
placed greater emphasis upon economic and social development 
than upon political advance. A relatively ambitious development 
program was greatly assisted by the high prices realized for cot- 
ton and coffee, and in 1954 a large hydroelectric project was 
inaugurated at Owen Falls on the Nile near Jinja, In 1962 a 
five-year development plan was announced. 
Independence.—In the late 1950s, with the emergence of a 
few political parties, the attention of the African population was 
concentrated on achieving self-government. The kingdom of 
Buganda intermittently pressed for independence from Uganda, 
and the question of the protectorate’s future status became acute. 
Discussions in London in 1961 led to full internal self-government 
in March 1962. Benedicto Kiwanuka, formerly chief minister, 
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became the first prime minister, but in the elections in April 
1962 he was displaced by Milton Obote and the Uganda People’s 
Congress Party. At further discussions in London in June 1962 
it was agreed that Buganda should receive a wide degree of 
autonomy within a federal relationship. Uganda became inde- 
pendent on Oct. 9, 1962. On Oct. 9, 1963, Mutesa II, the kabaka 
of Buganda, was elected the first president of Uganda, replacing 
the British governor-general as head of state, and Uganda was de- 
clared an independent sovereign state within the Commonwealth. 

Buganda was still uneasy in spite of its federal status, and 
there were some, even from Obote’s own party, from the southern 
states who were critical of the prime minister’s rule. In February 
1966 Obote arrested five of his ministers and suspended the 1962 
constitution. In April the National Assembly adopted a new 
constitution, with Obote as executive president. The Lukikð 
(parliament) of Buganda rejected the new constitution. The 
kabaka responded to his deposition from the presidency by de- 
manding the removal of federal troops from Buganda by the 
end of May, but on May 24 Obote’s troops attacked and cap- 
tured the kabaka’s palace. The kabaka escaped to England but 
said he would return, although Obote acted as if he had abdicated. 

(K. I.) 


POPULATION 


According to the 1959 census the total population numbered 
6,536,616 and was 98.7% African. The 87,058 non-Africans in- 
cluded 63,130 Indians, 5,973 Pakistanis, 2,830 Goans, 10,866 
Europeans, 1,946 Arabs, and 2,313 others. Between 1948 and 1959 
the total population had increased by nearly one-third, the Euro- 
pean population had more than trebled, and the Indo-Pakistani 
and Goan populations had doubled. The rate of increase of the 
African population was 2.5% per year, of which perhaps 0.3% 
might be accounted for by immigration. In 1965 the estimates 
were: total, 7,551,000; non-Africans, 99,200, comprising 85,900 
Indians and Pakistanis, 9,000 Europeans, 2,100 Arabs, and 2,200 
others. With a change in the balance between immigration and 
emigration the rate of growth of the non-African population de- 
clined in the period 1959-65; and the European population regis- 
tered an absolute decrease of 2,000. 

In 1959 the overall density was 87.4 per square mile (226.3 
per square kilometre) of land surface, with rural densities rang- 
ing from more than 1,000 to less than 10. The African popula- 
tion is 96% rural. The non-African element is markedly urban- 
ized, nearly four-fifths being enumerated in towns and trading 
centres; and more than half lives in Buganda. The chief towns, 
with 1959 census figures, are Kampala (46,735), Jinja (29,741), 
Mbale (13,569), and Entebbe (10,941). 


ADMINISTRATION AND SOCIAL CONDITIONS 


Government.—Uganda is an independent sovereign state and 
a member of the Commonwealth of Nations, acknowledging Queen 
Elizabeth II as head of the Commonwealth. Under the 1962 con- 
stitution the president of Uganda was elected as head of state for 
a period of five years. The National Assembly consisted of a 
speaker, 82 elected members (61 directly elected; 21, representing 
Buganda, either directly elected or chosen by the Buganda Lu- 
kiko), and 9 specially elected members. The president acted on 
the advice of a cabinet (the chief executive body) which was col- 
lectively responsible to the National Assembly, and he appointed 
as prime minister the person who appeared to command a majority 
in the assembly. Uganda was divided politically into four king- 
doms (Buganda, Ankole, Bunyoro, and Toro), the territory of 
Busoga, ten administrative districts, and the territory of Mbale. 
The four kingdoms and Busoga, which stood in a federal relation- 
ship with the central government, each had a council of ministers 
and a mainly elected legislature, whose powers were confined to 
matters affecting their respective territories. Local government 
was administered by district councils and by urban authorities. 

Under the constitution adopted by the National Assembly on 
April 15, 1966, the president is the chief executive officer of the 
state and the central government is given much wider powers. The 
federal system was abolished. 
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The main political party is the Uganda People’s Congy 
(U.P.C.), which in the later 1960s controlled the central goy 
ment and most of the regional governments. 

Common Services.—Uganda is a member of the East Afrig 
Common Services Organization, an interterritorial body admi 
tering certain services common to Kenya, Tanganyika, and Uj 
including railways and harbours, posts and telecommuni 
customs and excise, and income tax. a 

Justice—The High Court of Uganda exercises original 
appellate jurisdiction in civil and criminal cases throughout 
country. It is paralleled by the High Court of Buganda w 
consists of the chief justice and other judges of the High 
of Uganda and has within Buganda the same jurisdiction 
High Court of Uganda. The courts of the other kingdoms 
the districts are of more limited jurisdiction. The- constit 
makes provision for the replacement of customary law by 
law in the trial of all criminal cases. The Uganda police 
has responsibility for the maintenance of law and order thro 
out the country, and the local police forces are ultimately u 
the authority of the inspector general of police. d 

Taxation.—The local authorities levy a graduated pers 
tax on adult males of all races resident in their areas, a 
have permission to extend the tax to unmarried females, 
central government income tax has a structure interlinked 
that of the graduated tax. Indirect taxation accounts for ab 
70% of the revenue of the central government. 

Living Conditions.—Peasant farmers and their family 
comprise the vast majority of the population of working 
The annual cash income per head of the African population islo 
varying in 1960 from £3 in Kigezi to £20 in Buganda. Wa 
rose steadily during the period following World War I, b ti 
the mid-1960s nearly all African employees earned less than fi 
East African shillings a month, although free housing am 
cal attention were often provided. The policy of africania 
brought increased employment opportunities for Africans i 
higher grades of the civil service and in the executive posi 
private enterprise. The continued shortage of skilled artis 
teachers, doctors, and others was being met as far as possible b 
the appointment under contract of people from overseas. | m 

Trade Unions.—At the end of 1964 there were 39 registen 
trade unions of which 5 were associations of employers. oft 
workers’ unions 29 were affliated to the Uganda Trades Uni 
Congress, which was itself affiliated to the International Conte 
eration of Free Trade Unions. Most of the large employer 
labour belonged to the Federation of Uganda Employers. 

Community Development and Welfare.—The comm 
development and social welfare sections of government are 
cerned with the growth of a healthy social life in villages and 
and with the problems caused by changing patterns of societ) 
probation service, remand homes, and an approved school 
operation, There is cooperation with voluntary agencies Im 
ily and child care services and in the running of community & 
tres in the towns. F 

Health.—Malaria is the major endemic disease of the cout 
hookworm, leprosy, tuberculosis, and the venereal disea 
sources of ill-health; and kwashiorkor is a malnutrition © 
among children. Medical facilities range from Mulago BO 
the teaching hospital for the Makerere Medical School 
rural dispensaries. Some of the dispensaries have been ul 
to become health centres in which the cure and prevention ° 
ease are stressed. In 1962 there were 27 government 
with 4,300 beds. Voluntary hospitals associated with the a 
contained 1,900 beds and there were 3,700 beds in governmel 
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(or high) schools prepares pupils for the Cambridge School Cer- 
tificate examination ; and in 1963, 15 schools provided, in addition, 
a two-year Higher School Certificate course. The vast majority 
of the schools, including rather more than half the high schools, 
have been provided by voluntary agencies. Responsibility for 
primary and junior secondary education rests with the local au- 
thorities, and the kabaka’s government also controls all rural sec- 
ondary schools in Buganda. The central government is concerned 
mainly with overall planning and control and with the mainte- 
nance of standards, Its approved recurrent expenditure for 1963- 
64 was £5,896,271; i.e., about 23% of the total budget, much 
of the money going to grant-aided schools. 

Primary teacher training is to be concentrated in about a dozen 
colleges and secondary teaching training for non-graduates in the 
national college at Kyambogo. Technicians are trained at the 
Uganda Technical College for a diploma in engineering. Makerere 
University College became in 1963 a constituent college of the 
newly founded University of East Africa. 

Defense.—In 1964 the Uganda army comprised the two bat- 
talions of the Uganda Rifles, of which the 1st was formerly the 
4th battalion of the King’s African Rifles. In that year a small 
air force was established, under the operational command of the 
army, and the decision was taken to create a 3rd battalion. The 
army is employed in internal security operations and in protecting 
the borders of Uganda. 


THE ECONOMY 


Agriculture forms the basis of Uganda’s economy, accounting 
fot nearly three-fifths of the total domestic product. From its 
establishment in 1952, with government capital at its disposal, 
the Uganda Development Corporation pursued a policy based upon 
the need to develop and diversify the economy. 

Production.—A gricultwre —Uganda is a land of high agricul- 
tural potential and, in an economy dominated by peasant farm- 
ing, it provides most of the food consumed by its relatively numer- 
ous population. In 1963 agricultural exports were valued at 
about £46,500,000, approximately 90% of the total value of ex- 
ports, Almost three-quarters of the cultivated land is under crops. 
Bananas are the principal food crop in the Lake Victoria region, 
on the slopes of Mt. Elgon, and in parts of western Uganda. 
Finger millet (raggee) predominates in a belt stretching across the 
country from northwest to southeast. Sorghum achieves pre- 
eminence only in Karamoja and southern Kigezi. Cassava is fairly 
Widespread and occupies a high proportion of the cultivated land 
of West Nile. Groundnuts (peanuts) are especially in evidence 
southeastern Uganda, whereas simsim (sesame) is confined to 
the north, ý 

Cotton is the chief cash crop, producing on the average about 
370,000 bales of ginned cotton and 140,000 tons of cotton seed 
Per annum, mainly from eastern Uganda. However, quantities 
“iad widely from year to year. In response to high prices, 
en later fell, the acreage under coffee increased rapidly in 
te 950s. The crop is largely of the robusta type, with the main 
hae production in the Lake Victoria region of Buganda. 
in coffee is cultivated in Bugisu, and both robusta and 
th eu tte Brown in the Western Highlands. Tea, which is mostly 
ees crop from Toro and southern Mengo, increased steadily 
b pPortance to reach an annual production of nearly 14,000,000 

f the early 1960s. Tobacco for the East African market is 

ie in western and northern Uganda. Sugar is produced at 

‘ta, in Busoga, and at Lugazi and Sango Bay in Buganda. In 
Ofer SeT Production exceeded 120,000 tons, meeting the needs 
tice and yielding a considerable surplus for export to Kenya. 
isan dki cotton and virtually all coffee are peasant grown, sugar 
v crop. 
te pestock—In the early 1960s there were about 3,400,000 cat- 

ein di ¿000 goats, and more than 800,000 sheep in Ugandei r 
ANDA cattle population, 70% were humped zebu nie t zi 
The chi pather Ankole long-horn type or of intermediate ea 

tamos, movement of slaughter cattle was from Teso an 
indust; ja to Buganda and Busoga. In the early 1960s the dairy 

ty benefited by the importation of grade cattle, mainly 
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Jerseys and Guernseys, from Kenya, and egg and poultry produc- 
tion made great advances. 

Foresiry—The forest reserves of Uganda occupy about 5,800 
sq.mi. (15,022 sq.km.) or 7% of the total land and swamp area. 
They comprise: (1) closed high forest in the Lake Victoria re- 
gion, in western Uganda, and on the slopes of Mt. Elgon; and (2) 
open savanna woodland, In the early 1960s about 3,600,000 cu.ft. 
of timber logs per annum were obtained from these reserves and 
from privately owned forests. The principal timbers are ma- 
hogany (Khaya and Entandrophragma species), mvule (Chloro- 
phora excelsa), musisi, and mubura. Natural forest is receiving 
silvicultural treatment and soft timber plantations of cypress and 
pine are being established. 

Fisheries —In 1963 the fisheries production was 68,500 tons 
with a lakeshore value of £2,740,000, compared with a production 
of 23,800 tons (valued at £956,000) in 1953, ‘The largest harvests 
are from the lakes, especially Lake Victoria; but there is an ap- 
preciable yield from fish ponds, numbering about 11,000. Tilapia 
is the main economic species. With the steady development of 
the internal market the annual consumption of fish averages about 
20 lb. per head; and there is an export of dried fish to the Demo- 
cratic Republic of the Congo and of frozen fillets to Kenya. 

Mining.—Copper from Kilembe mine on the southeastern flank 
of the Ruwenzori is by far the most important mineral produced 
in Uganda, The export in 1964 amounted to 18,227 tons of blister 
copper, valued at £6,213,870. However, unless further reserves 
were found the life of the mine, dating from 1956, was not ex- 
pected to last beyond the early 1970s. Minerals produced on a 
small scale in southwestern Uganda are tin, beryl, and tungsten 
(wolfram). In the east the minerals associated with the carbona- 
tite cores include limestone (used in the manufacture of cement), 
apatite (a source of phosphate), and pyrochlore, from which nio- 
bium is obtained. 

Power—The absence of local resources of coal and petroleum 
enhances the role of the Owen Falls hydroelectric station, Jinja, 
as a source of power. Opened in 1954, it had in 1964 an installed 
capacity of 120,000 kw., which could be raised to 150,000 kw. In 
the same year 471,000,000 units of electricity were sold, including 
177,600,000 as a bulk supply to Kenya. Within Uganda the closest 
network of distribution lines was in the Lake Victoria region, but 
by 1964 individual high-voltage transmission lines had reached 
Gulu, Hoima and Masindi, and Kasese and Fort Portal. 

Industries. —Cotton ginneries, coffee-processing works, tea fac- 
tories, tobacco-curing works, and sugar factories are situated in 
their respective crop areas, but oil mills tend to cluster in the main 
towns. The Kampala area has various light industries. Jinja, 
which is the main industrial centre, provides the sites for copper 
smelting, steel rolling (from scrap), plywood and match manu- 
facture, cigarette production, and grain milling and, at Njeru, on 
the west bank of the Nile, for cotton manufacture and brewing. 
Cement, cement-asbestos products, and phosphate fertilizer are 
made at Tororo. 

Trade and Finance. —Trade_—The existence of an East Afri- 
can common market, within which there is a free interchange of 
goods, makes it convenient to distinguish between external trade 
and interterritorial trade, the latter comprising the exchange of 
local produce and manufactures with Kenya and Tanganyika. In 
the external trade the domestic exports of 1963 were valued at 
£51,474,684 with unroasted coffee (53%), raw cotton (28%), cop- 
per (7%), tea (4%), and stock feed (3%) as the principal com- 
modities. The main countries of destination were the United 
States, the United Kingdom, the Federal Republic of Germany, 
and the Chinese People’s Republic. The value of net imports 
was £30,921,717, yielding the favourable visible balance of trade 
which is a long-standing feature of the economy of Uganda. Ma- 
chinery, fabrics (synthetic fibres and cotton), motor vehicles, and 
petroleum products were prominent items on the list; and the chief 
countries of origin were the United Kingdom, Japan, and the Fed- 
eral Republic of Germany. In interterritorial trade the value of 
Ugandan exports to Kenya was £6,248,479 and that of the imports 
from Kenya £9,425,489. The considerable range of commodities 
received from Kenya included cigarettes, corrugated iron, cloth- 
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ing, footwear, dairy produce, and wheat flour. Exports to and 
imports from Tanganyika were respectively valued at £1,992,797 
and £507,822. 

Banking and Currency —The normal banking facilities are avail- 
able. The standard coin is the East African shilling of 100 cents, 
which is exchanged at the rate of 20 EAShs. to £1 sterling. Other 
coins are 5, 10, and 50 cent pieces, and notes are issued for de- 
nominations of 5 EAShs. and over. The currency is controlled 
by the East African Currency Board in Nairobi. 

National Finance.—The approved estimates of recurrent reve- 
nue and expenditure for 1963-64 were £23,466,000 and £23,540,- 
000 respectively. The main items of revenue were, in order of 
value, customs duties, export taxes, income tax, and excise duties. 

Transport and Communications.—Roads—Of the 3,530 
mi. (5,681 km.) of main roads maintained by the Ministry of 
Works in mid-1964, 738 mi. (1,188 km.) were bitumen-surfaced. 
An additional 6,491 mi, (10,446 km.) of gravel-surfaced roads 
were maintained by local governments with the aid of central gov- 
ernment grants. The pattern of road communications emphasizes 
the nodality of Kampala. 

Railways and Waterways.—The railway and the associated 
water transport and road services of the East African Railways 
and Harbours Administration handle almost all the external trade 
of Uganda, The 1,036-mi. (1,667-km.), single-track, metre-gauge 
main line from Mombasa to Kasese (reached in 1956) passes 
through Tororo, Jinja, and Kampala. A 5.7-mi, (9.2-km.) line 
connects Kampala with Port Bell; and there are branch lines in 
Busoga. The Tororo-Soroti branch (100 mi. [160 km.]), which 
served eastern Uganda from 1929, was extended to reach Gulu in 
1963 and Pakwach in 1964. The construction of the northern 
railway line involved the discontinuance of the steamer services 
on Lakes Kyoga and Albert which had for many years provided 
links in the Nile route. The Lake Victoria services, on the other 
hand, were strengthened in 1961 when a new diesel passenger ship 
was brought into use. 

Air Transport: —Entebbe Airport, which is constructed to inter- 
national standards, provides external air communications and re- 
gional connections with Nairobi and Dar es Salaam. Internal 
services connect Entebbe with small airfields at Jinja, Tororo, 
Soroti, Gulu, Arua, Murchison Falls, and Kasese. 

Posts and Telecommunications—The East African Posts and 
Telecommunications Administration provides the usual postal and 
telephone facilities. Radio Uganda, broadcasting in several lan- 
guages, is controlled by the Uganda Ministry of Information, as 
is Uganda television. (S. J. K. B) 

BsLIocrapHy.:—J. P. Henderson, “Some Aspects of Climate in 
Uganda,” Uganda Journal, vol. xiii, pp. 154-170 (1949) ; J. D. Snow- 
den, The Grass Communities and Mountain Vegetation of Uganda 
(1953); Uganda National Parks Handbook, 3rd ed. (1962); L. C. 
Beadle and E. M. Lind, “Research on the Swamps of Uganda,” Uganda 
Journal, vol. xxiv, pp. 84-98 (1960) ; R. M. Bere, The Wild Mammals 
of Uganda (1962) ; K. M. Trowell and K. P. Wachsmann, Tribal Crafts 
of Uganda (1953); J. Roscoe, The Baganda (1911); M. C. Fallers, 
The Eastern Lacustrine Bantu (1960) ; John Beattie, Bunyoro: an Afri- 
can Kingdom (1960); J. H. Driberg, The Lango (1923); P. and P. H. 
Gulliver, The Central Nilo-Hamites (1953) ; J. Middleton, The Lugbara 
of Uganda (1965); J. LaFontaine, The Gisu of Uganda (1959); L. A. 
Fallers, A Bantu Bureaucracy (1956), The King’s Men (1964); E. H. 
Winter, Bwamba (1956) ; A. I. Richards, East African Chiefs (1960) ; 
K. Ingham, The Making of Modern Uganda (1958), A History of East 
Africa (1962) ; H. Ingrams, Uganda (1960) ; D. E. Apter, The Political 
Kingdom in Uganda (1961) ; D. A. Low and R. C. Pratt, Buganda and 
British Overrule (1960); J. D. Tothill (ed.), Agriculture in Uganda 
(1941); C. C. Wrigley, Crops and Wealth in Uganda (1960); J. W. 
Barnes (ed.), The Mineral Resources of Uganda (1961) ; Uganda Gov- 
ernment Publication, Uganda: the Background to Investment (1962) ; 
International Bank for Reconstruction and Development, The Eco- 
nomic Development of Uganda (1962); D. N. McMaster, A Subsistence 
Crop Geography of Uganda (1962); Uganda, Department of Lands 
and Surveys, Atlas of Uganda (1962) ; Statistical Abstract (annual) ; 
D. N. McMaster, “Uganda,” Focus, vol. xiv, no. 5 (1964) ; W. Elkan, 
The Economic Development of Uganda (1961). Current history and 
statistics are summarized annually in Britannica Book of the Year. 

UGARIT, an ancient capital city lying in the large artificial 
mound called Ras Shamra 6 mi. (10 km.) N of Latakia on the 
Mediterranean coast of northern Syria. The city, about half a 
mile from the shore, and the harbour, first detected by the plow 
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of a peasant at Minet el Beida, have been revealed by archaeo. 
logical excavations from 1929 under the direction of Claude F. À 
Schaeffer. The excavators of the site were fortunate in the ite 
ber and variety of finds of ancient records in cuneiform fen 
The excavations continue and each season throw some ne 
often unexpected light on ancient North Canaanite civilization, 
The Ras Shamra Mound.—Soundings through the Ras Shamra 
mound revealed a reliable stratigraphic sequence of cities from the 
beginning of the Neolithic period. Above the ground level five 
main upper levels (levels V to I) were identified, the upper tyo 


corresponding to historical periods within the 2nd millennium se, 


The three levels below were later subdivided into smaller layers, 
The earliest settlement, already a small fortified town, shows a 
prepottery stage with flint industries dating back to the 7th and 


6th millennia B.c. On level V, the mid- and late Neolithic stage, 


light, sun-dried pottery appears. The Chalcolithic stage (level 
IV and part of level III) saw the arrival of new ethnic groups 


from the northeast and the east. This stage shows Mediterranean 


as well as strong Mesopotamian influence. During the early Chal- 
colithic period Hassunan and Halafian painted pottery is very 
common (see ARCHAEOLOGY: Prehistory: The Old World of the 
Recent Period: The Rise of Village-Farming Communities in the 
Near East). The late Chalcolithic period shows fresh Mesopo- 


tamian influence, with its monochrome, Ubaidian, geometrical — 


painted pottery. The flint industry was then in competition with 
the first metal tools, made of copper. The Early Bronze Age 
layers, immediately above, in level IIT, yielded no more painted 
ware but various monochrome burnished wares and some red pol- 
ished ware of Anatolian origin. With Early Bronze Age III metal- 
lurgy quickly developed. In the Middle Bronze Age newcomers 
expert in bronze metallurgy, the so-called Torque-bearers, arrived 
(c. 2000-1900 B.c.). 


The Middle Bronze Age Period.—A carnelian bead with the - 


cartouche of the pharaoh Sesostris I (1971-28 B.C.) and a stele 
and statuettes, presents to the king of Ugarit from other Middle 
Kingdom pharaohs (e.g., Sesostris II, 1897-78, and Amenem- 
het III, c. 1842-1797), provided the first exact dating in the his 
tory of Ugarit. Eggshell ware from Crete ( Middle Minoan pe 
riod) and Babylonian cylinder seals found in the tombs of level 

also provided cross datings. During the 18th and 17th centuries 
B.c, Ugarit was apparently under the control of new tribes relat 


to the Hyksos, probably mainly Hurrians (q.v.) or Mitannians, | 


who mutilated the Egyptian monuments. 

The Golden Age of Ugarit.—The most prosperous and the 
best-documented age in Ugarit’s history is dated from ¢. 4 
1195 B.c. This golden age produced great royal palaces and bal 
ples and shrines, with a high priest’s library and other libraries o 
the acropolis. Some of the family vaults built under the stont 
houses are masterpieces of Ugaritic architecture and show strog 
Mycenaean influence. Mycenaean pottery and ivory were dl 
found in the graves. Elsewhere, owing to the proximity 
Cyprus, Cypriot wares predominated. eda 

After the discovery of the temple library, which reven a 
hitherto unknown cuneiform alphabetic script as well as an t úl 
new mythological and religious literature, several other paia’ 
as well as private libraries were found, and archives ife af 
all aspects of the political, social, economic, and cultural i 
a capital city. The texts are written on clay tablets, eito f 
classical Babylonian cuneiform script or in the special alp "h 
cuneiform script invented in Ugarit. Several copies of this 
bet, with its 30 signs, were found in 1949 and later. a 
alphabet with 25, or even 22, signs seems to have been hit, an 
13th-century traders. (See also Pxoentcta: Art, Mamih 
and Writing: Writing and other articles referred to there) ttt 
used four languages: Ugaritic, Akkadian, Sumerian, and : 
and seven different scripts were used in Ugarit in merit 
Egyptian and Hittite hieroglyphic; Cypro-Minoan, vet 
Akkadian, Hurrian, and Ugaritic cuneiform. These show 
the cosmopolitan character of Ugarit. l by the 

The art of Ugarit’in its golden age is best illustrate ents 
golden cup and patera ornamented with incised Uei 
by the carved stone stelae and the bronze statuettes & 
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monial axes; by the carved ivory panels depicting royal activities; 
and by other fine carved ivories. Despite Egyptian influence, 
Ugaritic art exhibits a Syrian style of its own. 

Soon after 1200 B.c. Ugarit came to an end. Its fall coincided 
with the invasion of the Northern and Sea Peoples, and probably 
with earthquakes and famines, In the Iron Age and during the 
6th-4th centuries B.C. there were small settlements on the site. 

The Ras Shamra Texts and the Bible—Many texts dis- 
covered at Ugarit, including the Legend of Keret, the Legend of 
Aghat (or of Danel), the Myth of Baal-Aliyan, and the Death 
of Baal, reveal the Old Canaanite mythology. A tablet names the 
Ugaritic pantheon with Babylonian equivalents; El, Asherah of 
the Sea, and Baal were the main deities. These texts not only 
constitute a literature of high standing and great originality, but 
also have an important bearing on Old Testament studies. It is 
now evident that the patriarchal stories in the Old Testament were 
not merely transmitted by oral tradition; they were based on 
written documents of Canaanite origin the discovery of which at 
Ugarit has led to a new appraisal of the Old Testament. See also 
CANAAN; PHOENICIA. 

BruiocrarHy.—C, F. A. Schaeffer, Ugaritica I to V (1939-66), The 
Cuneiform Texts of Ras Shamra-Ugarit (1939), and preliminary re- 
portsin Syria (1929- ); C. F. A, Schaeffer, J. Nougayrol, and C. Virol- 
leaud, Palais royal d’Ugarit, vol. ii to v (1955-65) ; C. Virolleaud, “Les 
Inscriptions cunéiformes de Ras Shamra,” Syria (1929-53), La Légende 
phénicienne de Danel (1936), and La Légende de Keret, roi des Sido- 
niens (1936) ; R. Dussaud, Les Découvertes de Ras Shamra et l'Ancien 
Testament (1937) ; R. de Langhe, Les Textes de Ras Shamra-Ugarit et 
leurs rapports avec le milieu biblique de l'Ancien Testament (1945) ; 
G. R, Driver, Canaanite Myths and Legends (1956). (C. F. A. S.) 

UGRIC (Ucrian) PEOPLES, comprising the Hungarians 
(Magyars), the Khanty (Ostyaks), and the Mansi (Voguls), sep- 
arated from the Finno-Ugric speech community around 2500 B.c. 
They remained east of the Volga, between the Kama and Belaya 
rivers and the Ural Mountains, until approximately 500 B.C. 
Then the Hungarians moved southwestward, taking eventual pos- 
session of their present habitat in the Carpathian Basin in the 
late 9th and early 10th centuries A.D., after allying themselves 
with several Turkic tribes; earlier, the Hungarians had lived in 
the steppes with various nomad groups that were strongly influ- 
enced by Iranians. 

The Khanty and Mansi have remained in firm contact with each 
other down to the present. Their respective languages, while 
Closely related and also essentially identical in grammatical struc- 
ture, are not mutually intelligible, and there is considerable dia- 
lectal variation within each (see Finno-Ucric Lancuaces). Be- 
Cause the two cultures are so homogeneous, both peoples are often 
dealt with under the designation “Ob-Ugrian”—an appropriate 
tame because both live along the Ob River and its tributaries, in 
Western Siberia. Their migration from Europe across the Urals 
' quite recent, having been completed by the 14th century. 

i The Khanty-Mansi (from 1930 to 1940, the Ostyak-Vogul) Na- 
ae District (or Okrug) occupies a large area (201,969 sq.mi. 
re 100 sq.km.]) of marshland, roughly encompassed by the 

ctic Circle in the north, the Ural Mountains in the west, 58 
{th latitude in the south, and 80° east longitude in the east. 
et the total population of the okrug exceeds 120,000, it in- 
1950). only about 19,000 Khanty and 6,000 Mansi (census of 
A The capital is Khanty-Mansiysk, located at the confluence 
id € Ob and Irtysh rivers. The okrug is becoming ever more 

„Strialized under the influence of the Russians who form the 
TT its population; but the Ob-Ugrians are still predominantly 
& eer-breeding, fishing, and hunting peoples—in short, theirs 1S 
ice culture, although in the south some of them also practise 
ilies ae The Ob-Ugrians are organized into patriarchal fam- 
to „clans (rod), and moieties. Their religion has been subjected 
Wane monotheistic influences of both Russian Orthodoxy and 

> but it retains many features of a pervasive animism gen- 
nown as shamanism. Their rich folk literature 1s pre- 
ntly ceremonial; the principal genres are creation myths, 
ealo RETS, bear-festival and other animal songs, and idyls. 

A Huncary: The People; MAGYAR; OSTYAK; VOGUL. 
trug Star nY —G, Tarasenkov, “Ostiako-voguls’kii natsional’nyi 
' Sovetskaya Arktika, 8:43-61 (1938); G. Roheim, Hungarian 
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and Vogul Mythology (1954); A. Raun, The Ostyak (Khanty) and the 
Vogul (Mansi) (1955); R. Austerlitz, Ob-Ugric Metrics (1958). 
(T. A. SB.) 


UHLAND, (JOHANN) LUDWIG (1787-1862), German 
romantic poet, the author of historical ballads and lyrics of “folk” 
simplicity, was born at Tübingen on April 26, 1787, and from 
1802 to 1808 studied law, classical and medieval literature there. 
At Tübingen he wrote his first poems, and his Vaterländische 
Gedichte (1815, 1817) was an effective collection inspired by 
contemporary political developments in Germany. In 1815 he 
also published another collection of Gedichte; nearly 50 editions 
of this appeared during his lifetime and to almost every one he 
added some fresh poems. 

However, Goethe’s prophecy that “der Politiker wird den Poeten 
aufzehren” (the politician will gobble up the poet) became in- 
creasingly true. From 1812 to 1814 he was secretary in the min- 
istry of justice in Stuttgart and then worked as a barrister. He 
soon began to take part in the political struggles for the renewal 
of parliamentary democracy in Württemberg (q.v.). (Happily, 
his marriage in 1820 to Emilie Vischer brought him a fortune 
which enabled him to pursue his political and literary interests.) 

From 1819 he represented Tübingen in the Sténdeversammlung 
and from 1826 Stuttgart. In 1829 he was appointed professor 
in Tiibingen but when in 1832 the authorities refused him leave of 
absence to sit as a liberal in the Landtag, he resigned his chair 
(1833). In 1848 he was a member of the German national as- 
sembly in Frankfurt. 

The national spirit of German romanticism inspired not only 
much of Uhland’s poetry and his political services but also his 
researches into the literature of the German past. In 1810 he 
spent eight months studying manuscripts in Paris and in 1812 pub- 
lished the fruits of his work in his essay Uber das altfranzdsische 
Epos. In 1838 he withdrew from politics (except for his member- 
ship of the national assembly) and devoted himself to German 
philology. He was in fact the founder of modern German me- 
dieval studies and his works on Walther von der Vogelweide 
(1822) and Minnesang (1824) were contributions of permanent 
importance. In the field of German mythology and folklore he 
published Der Mythus von Thor nach nordischen Quellen (1836) 
and Sagenforschungen (1836) and he produced an edition of 
Alte hoch-und niederdeutsche Volkslieder (1844 et seq.). 

Uhland’s fame, however, rests on his poetry. He uses the 
classical form developed by Goethe and Schiller but his style, 
with its naiveté, precision and grace, is his own. He is at his 
best in his historical ballads and romances (“Roland”; “Taille- 
fer”; “Graf Eberhard”; “Bertram de Born,” etc.). Some of his 
poems (“Ich hatt’ einen Kameraden”; “Der Wirtin Tochterlein’’) 
have passed into the language as folk songs, Others (“Frithlings- 
glaube,” “Schiifers Sonntagslied”) are best known in their set- 
tings by Schubert and other composers. Uhland also wrote two 
unsuccessful historical plays Ernst, Herzog von Schwaben (1818) 
and Ludwig der Bayer (1819). He died at Tübingen on Noy. 13, 
1862. 

Uhland’s collected works, ed. by H. Fischer, were first published 


in 1892 in 6 vol. 

Brstiocrapuy.—Critical edition of the poems by E. Schmidt and 
J. Hartmann, 2 vol. (1898); Uhland’s Schriften sur Geschichte der 
Dichtung und Sage, 8 vol. (1865-73) ; his Tagebuch von 1810-20, ed. by 
J. Hartmann (1893) ; letters ed. by J. Hartmann, 4 vol, (1911-16) ; 
Emilie Uhland (his wife), Uhlands Leben (1874). See also H. Mayne, 
Uhlands Jugenddichtung (1899); H. Schneider, L. Uhland, Leben, 
Dichtung, Forschung (1920); O. W. Pansch, L. Uhland (1934); H. 
Moser, Uhlands Schwäbische Sagenkunde (1950); F. Wohlhaupter, 
Uhland in Dichterjuristen, vol. 2 (1955). (Fu. W. W.) 

UIGHUR (Uicur, Uycur), a Turkic-speaking people of in- 
terior Asia who live for the most part in western China, in the 
Sinkiang Uighur Autonomous Region (see SINKIANG) ; a small 
number occupy Central Asian parts of the Soviet Union. Their 
name is an old one, records existing of an Uighur kingdom in 
inner Asia during medieval times. These Uighur, located in vari- 
ous parts of Mongolia and western China during the 9th to the 
13th centuries, eventually moved westward. . They contributed 
their name but little else to the modern Uighur—that is, the 
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medieval and contemporary Uighur have a generalized linguistic 
and historical connection as part of the eastern Turkic world but 
have little direct genetic connection. Modern Uighur number 
about 4,000,000 (1960s) in China, most of them in Sinkiang. 
There were about 95,000 in the Soviet Union, according to the 
1959 census, part of whom lived in the Uzbek S.S.R., the rest in 
neighbouring parts of the Kazakh and Kirgiz S.S.R. 

The Uighur are in the main a sedentary, village people, their 
habitat being the network of oases formed in the valleys and 
lower slopes of the Tien Shan, Pamir, and related mountain sys- 
tems. The region is one of the most arid in the world; hence 
they must practise irrigation to conserve their water supply for 
agriculture. Their principal food crops are wheat, maize, and 
kaoliang (a form of sorghum). The chief industrial crop is cotton, 
which has long been grown in the area, Some livestock is also 
raised, Oil has been discovered in Sinkiang, and an industrial 
economy is being established in the region. 4 

The chief Uighur cities are Urumchi, the capital of Sinkiang, 
and Kashgar, an ancient centre of trade near the Russo-Chinese 
border. Most of the Uighur urban places are found along the 
rims of the Takla Makan Desert and the Tarim Basin. 

The Uighur have lacked political unity in recent centuries, save 
for a brief period during the 19th century when they were in revolt 
against Peking. Their indigenous social organization is centred 
around the village: they marry within the village (village en- 
dogamy), and the village is organized to run its own affairs. They 
are Sunni Muslims, as are the great majority of Turkic peoples of 
interior Asia. See also TurKic LANGUAGES; TuRKIC PEOPLES. 

BrstiocrapHy.—Fernand Grenard, La Haute Asie, vol. viii of P. Vidal 
de la Blache, Géographie universelle (1929) ; Eugene Schuyler, Turki- 
stan, 2 vol. (1876); G. Cressey, Asia’s Lands and Peoples, 3rd ed. 
(1963) ; N. Ginsburg, The Pattern of Asia (1958); M. A. Czaplicka, 
The Turks of Central Asia (1918); E. S. Kennedy, “Chinese-Uighur 
Calendar .. . ,” Isis, vol. 55 (Dec. 1964). (L. K.) 

UIST, NORTH AND SOUTH, islands of the Outer Heb- 
rides, Inverness, Scot. (see also Hepripes, THE). The district of 
North Uist (pop. [1961] 1,925) includes the islands of North Uist, 
Boreray, Leiravay, Ronay, Grimsay, Baleshare, Kirkibost, Heisker, 
the Monach group (8 mi. [13 km.] W), Vallay (composed almost 
entirely of shell sand), and many rocks and islets. The district 
of South Uist (pop. [1961] 3,995) contains South Uist, Benbecula, 
Wiay, Eriskay, and other islets. The increase in population in 
South Uist since 1951 (when it was 3,764) is mainly due to mili- 
tary installations in the vicinity. In 1951, 90% of the people spoke 
Gaelic; in North Uist 129 persons and in South Uist 294 spoke 
Gaelic only, The North Ford Bridge links North Uist and Ben- 
becula, which is also linked to South Uist by the South Ford Bridge 
built in 1940. A ferry service connects South Uist with Eriskay 
and Barra to the south, Regular steamers ply between Kyle of 
Lochalsh, Lochboisdale (South Uist), Lochmaddy (North Uist), 
and Mallaig, and between Oban and Lochboisdale, and, since 1964, 
between Uig (Skye) and Lochmaddy. The civil airport at Ben- 
becula connects with Glasgow and with Stornoway and Inverness. 

North Uist, with its deeply indented coastline, is 13 mi. (21 km.) 
from north to south and 17 mi. (27 km.) east to west; a road runs 
round the island. Ben Eavel, in the southeast, is the highest point 
(1,138 ft. [347 m.]) and Loch Scadavay the biggest inland loch, 
On the east is swampy moorland, but the west is more fertile. The 
chief industries are cattle and sheep rearing, weaving, lobster fish- 
ing, and seaweed processing. There are many archaeological re- 
mains. Lochmaddy, on the east coast, is the chief village. 

South Uist is 22 mi. (35 km.) from north to south and 73 mi. 
(12 km.) in extreme width; a road runs the length of it. The east 
side, where Ben More rises to 2,034 ft. (620 m.), is mountainous 
and has poor soil with much peat and heather and a very indented 
coastline; on the west is a belt of good arable land derived from 
shell sand. Agriculture—mostly stock raising—is the main indus- 
try. The many freshwater lochs are well known to anglers, and 
the sea produces lobsters, herring, and whitefish, and also seaweed 
from which chemicals, cattle feeds, and other substances are ex- 
tracted. Tweeds are woven in the island. Lochboisdale, on the 
east coast, is the chief village. 

Along the Atlantic coasts of most of the islands are great 
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stretches of shell sand. Gray seals breed on the islet 7 
and graylag geese on many of the islands. There are son 
cliffs, and seabirds, ducks, and waders are numerous, 


UITENHAGE, a town of Cape of Good Hope a 
public of South Africa, lies on the north bank of the 
River 21 mi. (34 km.) NW of Port Elizabeth by ro 
Pop. (1960) 48,755, comprising 17,531 whites, 9,309 
396 Asians, and 21,519 Bantu. Founded in 1804 by 
hage de Mist, the town contains a number of notable bu 
cluding the Old Drostdy (1815), the Town Hall (1 
altered and extended in 1952), and the Court Ho 
Uitenhage is an important industrial centre, with railw 
shops, tire factories, a large motor assembly plant, seve 
component manufacturing concerns, and woolen and 
mills. ( 
UJJAIN, a city in Madhya Pradesh, India, a 
quarters of the district of the same name, lies on the ji 
at the centre of the Malwa Plateau, 114 mi. (184 kn 
Bhopal by rail. Pop. (1961) 144,161. Ujjain, one of 
sacred cities of the Hindus, holds the Kumbh Mela festiv: 
12 years. The present city is built on the site of th 
Mahakalvana. Near the palace of Sindhia is an ol 
the remains of the Mahakal Temple. Outside the 
southeast, are the ruins of the observatory built by 
Singh of Jaipur, governor of Malwa (1728-34). Five m 
of the city is the Kaliadeh Palace of the sultans of Mand 
on an island on the Sipra. On the way to this palace is 
tari Cave, an 11th-century temple. Ujjain is the 
Vikram University, established in 1957. The city hi 
siderable trade in opium, poppy, and grain. i 

Early Ujjain was called Avanti and the surrouni 
Avanti-Desa. It is on the first meridian of Hindu 
and was the seat of Asoka’s viceroyalty. In the 2nd 
Ujjain (or Ujjayini), Ptolemy’s Ozene, was the 
Western Satraps. On the route from the Gangeti 
Broach, it had a brisk trade in onyx, porcelain, and mi 
A.D. 400 it passed to Chandra Gupta IT of Magadha, Vik 
of Ujjain, in whose court flourished the “nine gems” of 
literature, and music. From the 9th to the 12th centurie 
the capital of the Paramara Rajputs. 

In 1235 Altamish of Delhi sacked Ujjain and d 
Mahakal Temple, and for the next six centuries it ri 
Muslim rule. Between 1403 and 1531 the Musli 
Malwa were independent of Delhi and they moved the capil 
Ujjain to Mandu. In 1562 Akbar conquered Mal 
again became its capital. In 1750 the Sindhia too 
of Ujjain, which was their capital until 1810 when 
Sindhia moved to Lashkar in Gwalior. Ujjain’s con 
portance was lost with the rise of Indore in the 19th 
it was partially recovered between 1880 and 1897 with the 
of the railways to Ratlam and Bhopal. 

Uyyatn District has an area of 2,360 sq.mi. (6,11 
and a pop. (1961) of 661,720. It is a highly fertile 
of black soil, producing cotton, poppy, and grain. 
drained by the Chambal and its tributaries. : 

UKRAINE: see UKRAINIAN Soviet SOCIALIST R 

UKRAINIAN LANGUAGE. This is the lineal 
of the colloquial language of Kievan Rus and is less 
than is White Russian. Indeed, the last forms the lt 
them, as it has transitional dialects to both, On the o! 
there is no transitional dialect between Ukrainian ¢ 
Ukrainian dialectal characteristics occur in medieval 
as early as the 12th century, especially those original 
west. They become very marked after the destructio 
in the 13th century and the gradual incorporation of ci 
parts of Ukrainian territory in the Grand Duchy of 
The official language of this state was White Russian 
sian) till this was displaced by Polish in the 16th centu. 
Russian and Polish were used mainly in legal documents #” 
time, and Ukrainian figured in writs and private us 
since the 14th century. In the 16th the Reformation | 
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Ukrainian, as on White Russian and Polish, religious literature, 
The 17th saw a Ukrainian form of Church Slavonic in wide use 
among nationally minded Ukrainian scholars. But at the same 
time a more colloquial form of this language was used for scholastic 
verse and interludes. It is out of this colloquial style that modern 
literary Ukrainian emerged at the end of the 18th century with 
ihe Eneyida of Ivan Kotlyarevsky. Since then the language, like 
modern White Russian, has been used not only for literature (see 
UKRAINIAN LITERATURE) but also for academic and administrative 
purposes. Like White Russian, it has a large body of Polish words 
and expressions, although here again the fundamental linguistic 
features are of independent development. 

Phonetically Ukrainian differs from Russian in its itacism or in- 
termediate vowel between i and x (something like the English i in 
“sit”); the use of bilabial w, written v and found finally and be- 
fore consonants (cf. buv “was,” vovk “wolf” with Russian byl, 
volk); the affricates dz and dz; the glottal fricative %, as in White 
Russian; chv for f in many instances; hardened labials and final r, 
asin White Russian (cf. krov “blood” with Russian krov’); long 
soft consonants (cf. korinnja “roots,” Zyttja “life” with Russian 
koren’ja, Zit’jo); and the retention of final voiced consonants 
(cf. gorod “town” with Russian gorot). Phonologically we have 
the alternation of ¿/o and i/e as in the nominative-genitive singular 
vil/vola “ox”; pic/peci “stove” (cf. Russian vol/vola; peé/peci), 
the closer vowel figuring in the closed syllable; and, as in White 
Russian, the alternation of k/k/ch with 2/c/s (cf. nominative sin- 
gular noha “leg,” locative na nozi, with Russian noga, na noge). 
Ukrainian morphology is distinguished by retention of the voca- 
tive singular (¢.g., Zinko/! “woman !”), the extensive use of forms of 
the Old Church Slavonic #-declension (cf. genitive singular sneku 
<snih “snow” with Russian genitive singular snega), contracted 
adjectival forms in the feminine and neuter nominative singular 
(cf. selena/seleno “green” with Russian zeljonaja/zeljonoje), a 
new future made by compounding the infinitive with the present 
tense of the auxiliary “to have” (cf. chodytymu “I shall go” with 
Russian budu chodit’), and the absence of the f-ending in the pres- 
ent tense of first-conjugation verbs (cf. nese “he/she carriés” 
with Russian nesjot), Syntactically a notable feature of Ukrainian 
is the impersonal neuter passive construction, which is found also 
in Polish, but not in Russian or White Russian (cf. dveri vidéi- 
"eno “the door has been opened” with Polish dano trzecig potrawe 
the third course has been served”). 

See also SLavic Lancuaces; RUSSIAN LANGUAGE. 

Binutocraruy.—Phonetics: J. Zilynski, Opis fonetyceny języka 
ubrabiskiego (1932). Descriptive and Historical Grammars: L. Bulak- 
ovikyj, Kurs sučasnoji ukrajinskoji literaturnoji movy (1951); M. K. 

Tunskyj and D. K. Koval’ov, Narysy z istoriji ukrajinśkoji movy 
(1941); G, Luckyj and J. B. Rudnyékyt, A Modern Ukrainian Gram- 
BN eS!) Y. Slavutych, Conversational Ukrainian, 2nd ed. (1961) ; 
i Bilash, Ukrainian With Ease, part 1 (1962); J. Serech, Name 
ikoji pi kradinsko ji movy (1951); O. Synjavskyi, Torny u ert 
“brajingh bite ji movy (1931). Dualectoregy a w toser 
Miranin ijalektolohiji (1946). Dictionaries: B. Hrinčenko, eet 

ikoji movy (1908-09); Z. Kuzela and J. B. Rudnyckyi, 

"ainisch-deutsches Wörterbuch (1943). (W. K. M.) 
a KRAINIAN LITERATURE. The literary heritage of 
bith rainian people in the early period, from the 11th century 

© Mongol-Tatar invasion in the 13th, is the same as that of 
£ Russians and the Belorussians; i.e. the literature of Kievan 

S, For this see Russtan Literature: Old Russian Literature. 
he destruction of Kievan Rus brought a decline of literature 
‘soli 13th century to the 16th, Then a revival occurred, x 
Dien of the struggle against social and foreign oppression ani 

ume tion with the development of printing and education. 

a oe polemical writers appeared, the most outstanding being 
the See (d. 1625), Characteristic of the literature of 
a -17th century is the heroic epos—historical songs and 

$. The 17th and 18th centuries saw the development of the 
and cine of historical prose, of school drama, and of lyrical 
Proponga humorous poetry. The idea of social justice va 
Hryho led in the philosophical treatises, fables, and poetry 0 

Chur p 0 VOroda (1722-94), a democratic enlightener. 

Urga tt Slavonic was the basis of the old literary language (see 

TAN Lancuace). Gradually, however, the vernacular con- 
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solidated its position, and by the end of the 18th century and the 
beginning of the 19th it was definitely established. A prominent 
part in this movement was played by Ivan Kotlyarevsky (1769- 
1838), author of the burlesque-travesty of Virgil, Eneyida (1798), 
the first work wholly in the vernacular, and of the operetta from 
everyday life, Natalka Poltavka (performed 1819), 

Realism became prevalent in 19th-century literature, Journals, 
historiography, and drama flourished, and collections of folklore 
material were published, Petro Hulak-Artemovsky (1790-1865) 
wrote burlesque and romantic works, especially fables; Evhen 
Hrebinka (1812—48) wrote realistic fables and lyrical poetry and 
was editor of the Lastivka almanac (1841). There also appeared 
an outstanding prose writer, Hryhory Kvitka (1778-1843; pen 
name Hrytsko Osnovyanenko), the author of realistic novels of 
everyday life, among them Marusya (Eng. trans. 1940) and 
Serdeshna Oksana (“Tender Oxana”). A prominent part in the 
awakening of national consciousness in the western Ukraine, then 
under Austrian rule, was played by the almanac Rusalka Dnistro- 
vaya (1837), edited by Markiyan Shashkevych (1811-43), Yakiv 
Holovatsky (1814-88), and Ivan Vahylevych (1811-66). In Trans- 
carpathia Oleksander Dukhnovych (1803-65) was outstanding. 

The founder of modern Ukrainian literature was Taras Shev- 
chenko (1814-61), a poet of genius and also a prose writer, play- 
wright, thinker, painter, revolutionary democrat, and fighter 
against social and national oppression, His first book of poems, 
Kobzar (1840; 3rd version 1860; Eng. trans. 1925), made an 
enormous contribution to the spiritual life of the Ukrainian peo- 
ple. The Shevchenko tradition in prose writing was carried on by 
Marya, née Vilinskaya (1833-1907), wife of O. Markovich, who 
wrote under the pen name Marko Voychok; her best-known work 
is Narodni opovidannya (“Folk Stories”; 1857). The develop- 
ment of realistic poetry is linked with the work of Leonid Hliboy 
(1827-93), Stepan Rudansky (1834-73), Ivan Manzhura (1851- 
93), Pavlo Hrabovsky (1864-1902), and others. Followers of 
Shevchenko and Marko Vovchok in prose were Yury Fedkovych 
(1834-88), Anatol Svydnytsky (1834-71; Lyuboratski), Ivan 
Levytsky (1838-1918; pen name Ivan Nechuy), well-known works 
of the latter being Mykola Dsherya and Kaydasheva simya (“Kay- 
dashev Family”), and Panas Myrny (1849-1920; pen name of 
A. Y. Rudchenko), In the second half of the 19th century the 
prominent realist playwrights Myhaylo Starytsky (1840-1904), 
Marko Kropyvnytsky (1840-1910), and Ivan Tobylevych (1845- 
1907; pen name Karpenko-Kary) were active. A considerable role 
in the social and literary life of the time was played by the critic 
and publicist Myhaylo Drahomanoy (1841-95). 

A new phase in the development of Ukrainian literature is con- 
nected with the name of Ivan Franko (1856-1916), a great Gali- 
cian revolutionary writer and scholar, Franko raised critical real- 
ism to a higher level, depicting the life and struggle of the workers 
in his Boa Constrictor and Boryslav smiyetsya (‘The Laughing 
Boryslaw”) and describing the people as the moving force of his- 
tory in Moise (Eng, trans. 1936). 

The 1880s saw the development of the work of Myhaylo Pavlyk 
(1853-1915), Stepan Kovaliv (1848-1920), Natalya Kobrynska 
(1851-1920), Timotei Bordulyak (1863-1936), Osip Makovey 
(1867-1925), Agatangel Krymsky (1871-1942), and others. In 
their steps come the prominent masters of realistic prose Vasyl 
Stefanyk (1871-1936), Ivan Semanyuk (1874-1927; pen name 
Marko Cheremshyna), Les Martovych (1871-1916), Olha Koby- 
lyanska (1865-1942), Arhyp Teslenko (1882-1911), and Stepan 
Panasenko (1871-1932; pen name Vasylchenko) and the poets 
Volodymyr Samiylenko (1864-1925), Mykola Vorony (1871- 
1942), O. Oles, and others. 

The most famous writers of the early 20th century were Lesya 
Ukrainka (1871-1913; Larisa Kosach-Kvitka), author of lyrics 
and poetic dramas and dialogues, and Myhaylo Kotsyubynsky 
(1864-1913), the master of realistic prose and the poet of freedom 
of the people. The works of Franko, Lesya Ukrainka, and Kotsyu- 
bynsky represent the highest achievement of Ukrainian literature 
on the eve of the 1917 revolution. w 

After the revolution a new era began in the history of Ukrainian 
literature. The idea of serving the people’s interests and the work 


470 


of building socialism heralded the appearance of new aesthetic 
values in literature—the method of socialist realism. The poets 
of the new type, poets of the revolution, collectivism, and human- 
ism, were Pavlo Tychyna (1891— ), Vasyl Ellansky (1893- 
1925; pen name Blakytny), Volodymyr Sosyura (1898-1965), 
Mykola Bazhan (1904— ), and Maksym Rylsky (1895-1964). 
In the later 19208 there was a major development in “great prose.” 
Andriy Holovko (1897— ), Petro Panchenko (1891 ; pen 
name Panch), Yuriy Yanovsky (1902-54), and Pavlo Hubenko 
(1889-1956; pen name Ostap Vyshnya) became the exponents of 
the social novel, creating a school of national humour and satire 
that has many followers. Drama reached great successes and, 
thanks to the appearance of professional and amateur theatrical 
companies, acquired a wide audience. Very popular were the 
dramas and comedies of Yakiv Mamontov (1888-1940) and Ivan 
Dniprovsky (1895-1934), the tragedy 97 by Mykola Kulish 
(1892-1942), and plays on historical and contemporary themes by 
Ivan Kocherga (1881-1952), M. Irchan, I. Mykytenko, and 
Oleksander Korniychuk (1905— ). In western Ukraine, which 
until 1939 was part of Poland, there was a development of revo- 
lutionary literature, the most prominent representatives of which 
were Oleksander Havrylyuk (1911-41), Stepan Oleksyuk (1892- 
1941; pen name Tudor), Petro Kozlanyuk (1904-65), and Yaro- 
slav Halan (1902-49). 

The characteristic features of literature in the 1920s and 1930s 
were the extension of the thematic range, the presentation of prob- 
lems connected with the revolutionary transformation of life, the 
appearance of a new type of hero, and the development of all 
the literary genres—especially of the social and historical novel, 
science fiction and adventure novels, epic poetry, and literature 
for children and young people. 

After World War II patriotic, antiwar, and humane motifs en- 
tered literature. Oleksander Honchar (1918- ), in Praporonostsi 
(“Standard-bearers”), and Myhaylo Stelmakh (1912- ), ina 
cycle of novels, Velyka ridnya (“Great Family”), created a broad 
epic picture of national life. Yuriy Smolych (1900- ), Natan 
Rybak (1913- ), Semen Sklyarenko (1901-62), and Oleksander 
Ilchenko published historical novels. In poetry a significant con- 
tribution was made by Andriy Malyshko (1912— ), Stepan 
Oliynyk (1908- ), L. Pervomaysky (1908— ), P. Voronko, and 
D. Pavlychko. Oleksander Dovzhenko (1894-1956) acquired 
fame as a man with an unusually wide range of talents, achieving 
success as a painter, motion-picture producer, dramatist, novelist, 
and publicist. 

Brntrocrarny.—Istoriya ukrayinskoy literatury, 2 vol, (1954-57) ; 
Ukrayinsky pysmennyky: Bio-bibliografichny slounyk, 5 vol. (1960- 
65) ; O. I, Biletsky, Vid daunyny do suchasnosti: Zbirnyk prats z pytan 
ukrayinskoy literatury, vol. i and ii (1960) ; Materialy do vyvchennya 


istoriyi ukrayinskoy literatury, vol. 1-5 (1959-63). 
(O. E. Z.; Sr. A. K.) 


UKRAINIAN SOVIET SOCIALIST REPUBLIC 
(UxratnE), one of the 15 constituent union republics of the 
USSR. and one of the four original founding republics when 
the U.S.S.R. as a federal state was created on Dec. 30,1922. Area 
232,046 sq.mi. (601,000 sq.km.). Pop. (1959) 41,869,046. In 
population it is the second largest republic in the U.S.S.R., and in 
area it ranks third. The Ukraine lies across most of the south of 
European U.S.S.R.; it is bounded north and east by the Belorus- 
sian S.S.R. and the Russian S.F.S.R., west by Poland, southwest by 
Czechoslovakia, Hungary, Rumania, and the Moldavian S.S.R., 
and south by the Black Sea and the Sea of Azov. Capital of the 
republic is Kiev (qg.v.). 

PHYSICAL GEOGRAPHY 


Geology, Relief, and Drainage.—The fundamental geological 
feature is the platform of Precambrian crystalline rocks, chiefly 
granites and gneisses, which underlies almost the whole repyblic. 
This platform is warped upward across the central Ukraine to 
form the so-called Ukrainian Shield, or Volyno-Azov Massif. 
Here the ancient rocks are very near the surface. Over these base- 
ment series lie sedimentaries. In the extreme northwest, rocks of 
Cretaceous age outcrop on the surface, but almost everywhere 
else the surface sedimentaries are of the Tertiary period, becom- 
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ing progressively younger to the south, from Eocene north 
Kharkov to Miocene and Pliocene along the coast. In the g 
are older Carboniferous rocks of the Donets Ridge, very a 
coal. Along the southern margins of the underlying shield k 
fold mountains of the Alpine orogeny. These appear as the Cen 
pathians of the southwest, the central part of which lies in th 
Ukraine, and the Crimean Mountains along the southern shie 
the Crimean Peninsula. 

Six main relief regions can be distinguished: i 

1. In the north and centre is the Middle Dnieper Lowland, or 
Poles’ye, a broad plain developed on thick fluvioglacial sands and 
clays. It is drained by the Dnieper (g.v.) and its tributaries the 
Pripet (Pripyat’) and Desna, and characterized by exceptionally 
extensive swamps (see Priper MarsHeEs). The minor variations 
in the level surface, formed by chains of sand dunes or by remnants 
of former, higher terraces of the Dnieper, provide the only dy 
areas for settlement and agriculture. Since 1873 drainage opera- 
tions have reclaimed a number of swamp areas. 

2. In the northeast, in the Sumy-Kharkov region, the Ukraine | 
includes the southwestern edge of the Central Russian Uplands, i 
consisting of low, rolling hills, greatly dissected by river valleys 
draining to the Dnieper or Northern Donets. 

3. South of the Middle Dnieper Lowlands, a chain of uplands, 
developed on the Ukrainian Shield, stretches west-east across the 
entire Ukraine. In the west, near L’vov, are the rather narrow 
Rostochye Uplands. Eastward the hill country broadens out into 
the Volyno-Podolskaya Upland, which has a steep north-facing | 
scarp overlooking Poles’ye. To the east this area becomes the 
Dnieper Upland, gradually dropping in height toward the great 
bend of the Dnieper. The former rapids of the Dnieper above 
Zaporozh’ye, now drowned by a reservoir, marked the place where 
the river crosses the basement rocks. East of the Dnieper 
land rises again to form the Azov Upland, which in turn links up 
with the Donets Ridge. í 

4, South of the upland chain is the broad coastal plain, sloping 
gently down to the Black Sea and the Sea of Azov and including 
the northern part of the Crimea. There is little surface water, and 
except for the large rivers flowing from farther north (the Dnieper 
Southern Bug, and Dniester) most of the rivers are seasonal, 
lowest reaches of river valleys have been drowned, forming long 
estuaries, partially sealed off by sand bars or completely ck 
to form lagoons silted up in varying degrees. Along the left 
of the lower Dnieper are extensive areas of fluvioglacial san 

5. In the southwest—separated from the Volyno-Podolskay# 
Upland by a tectonic trench occupied by the Dniester—are 
Carpathian Mountains (q.v.), with several parallel ranges. 
central section of the long Carpathian chain is crossed by seve! ki 
passes, strategically and historically important. The Carpal f 
region of the Ukraine includes a very small portion of the Hum 
garian Plain, in the basin of the Tisza (Tisa) River. £ 

6. Tectonically related in age'and structure are the Crime! 
Mountains, in three parallel ranges, largely of limestone, ea 
a steeper south-facing slope. The southernmost range Kos 
to the sea and reaches 5,069 ft. (1,545 m.) in Mt. Ro ii 
Structurally these mountains are continued eastward in S y 0. 
hills of the Kerch Peninsula (Kerchenskiy Poluostrov). 
CRIMEA. 

a an climate of the Ukraine is continental but great 
modified by the proximity of the Black Sea. In January ry 4 
temperatures range from —7° C (19° F) in the northeat aei 
Kharkov, to —3° C (27° F) at Odessa, but winter tenn 
vary greatly. Invasions of cold air from the north can cause Ss o 
drops in temperature, down to —34° or —40° C ne Black 
—40° F). The frequent passage of depressions across the 
Sea brings in warm air and causes thaws even in midit te id 
south coast of the Crimea, sheltered by the mountains “anual 
north winds, has a Mediterranean type of climate, with if 
average temperatures about 5.5° C (42° F). In summer, F 
tures rise from the northwest, about 19° (66°), toward ; 
east, reaching 24° (75°) on the Crimean coast. 
except in the Carpathian and Crimean Mountains, whee 
much as 40-46 in. (1,016-1,168 mm.) a year. Elsewher 
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asteady decrease from north to south, from 27 in. (686 mm.) to 
under 12 in. (305 mm.) on the Black Sea coast. Maximum pre- 
cipitation js in summer, often in the form of thunderstorms. 

‘Yegetation.—The Ukraine crosses three main sojl-vegetation 
zones. The northern lowland lies in the south of the mixed forest 
zone, dominated by oak, hornbeam, and pine. The pine is usually 
found on sands. Lime, ash, and maple are common, and alder and 
willow are dominant in swampy areas. The swamps are mostly 
grass or reed marsh. Soils are nearly all sod podsols or, in the 
south of the zone, gray forest earths. 

South of the scarp of the Volyno-Podolskaya Upland and of a 
line from Kiev to Konotop, the mixed forest gives way to forest- 
steppe, where groves of oak and other deciduous trees alternate 
with open feather-grass steppe. Soils are chernozems (black 
earths), thick and rich in humus, developed on deep subsoils of 
loess and loesslike materials. This zone in turn yields to true 
steppe south of a line Pervomaysk-Kirovograd-Kupyansk. South- 
ward, as conditions become drier, the grass cover becomes thinner 
and the quality of the chernozem soils poorer. Along the coast 
and in the northern Crimea chestnut soils are found. The sands 
of the lower Dnieper are often devoid of vegetation, forming 
shifting dunes, but considerable afforestation has taken place. In 
both forest-steppe and steppe a high proportion of the natural 
vegetation has been destroyed for agriculture. Virgin steppe is 
now found only in nature reserves such as Askaniya Nova, south- 
east of Kakhovka. 

The removal of the grass or forest cover has led to widespread 
soil erosion, chiefly by gullying. This is particularly extensive and 
serious on the uplands, and it is estimated that the Ukraine has 
600,000 ac. (242,800 ha.) of gullies, Surviving forests cover only 
134% of the surface. 

The mountains have their own vegetation zones. In the Car- 
pathians beech forests clothe the lower slopes; higher up is conif- 
erous forest, which gives way to the alpine meadows of the sum- 
mits. The Crimean Mountains have similar vegetation belts; 
many Mediterranean species are met there, as well as exotics such 
as oleander, magnolia, and eucalyptus. (R. A. F.) 


THE PEOPLE 


The Ukrainian S.S.R. is inhabited chiefly by Ukrainians and 
Russians, the latter living mainly in the towns. Ukrainians are an 
tastern Slavonic people closely related to Russians, Belorussians, 
and Poles, by language, history, and culture. (See Stavs.) They 
belong chiefly to the Orthodox Church, though there are many 
Baptists and a number of small sects; the Ukrainians of Galicia 
and Transcarpathia are mostly Eastern Catholics (Slavo-Byzantine 
nite), but Eastern Catholicism was officially abolished by the So- 
Viet authorities after World War II and the members are counted 
3 Orthodox, There is also a small Jewish minority. 

In their customs and traditional way of life, Ukrainians are 
titly homogeneous, with the exception of several small ethnic 
Soups in the Carpathian Mountains, notably the Hutsuls. Some 

stinguishing features of the Ukrainian material culture are the 
te-storied whitewashed village houses, the traditional embroidery 
ot men’s shirts and women’s blouses, and some characteristic food 

‘hes. Ukrainians have the reputation in the U.S.S.R. of being a 
ie and musical people but also rather stubborn and individualistic. 
i ‘nization and sovietization have resulted in the disappearance 
ne traditional customs, but a separate Ukrainian national 
ih eo (as distinct from common Russian) developed dur- 

£ the 19th century and still remains strong. 


ee also UKRAINIAN LANGUAGE; UKRAINIAN LITERATURE. 
(S. V.U.) 


HISTORY 


a ran Rus.—In the territory known in the 20th century as the 
(al ed R there existed in the 9th century a political —— 
Ukraini: Us, which belongs to the history of both the Russian an 
nian nations, It originally covered the areas of Kiev (Kyiv), 
y say gov, and Pereyaslavl, under the suzerainty of a duke of 
tounge Origin. These Varangians were called Rus by the sur- 

Mg Slavonic tribes, a name borrowed from the Finns, for 
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whom the people from the other side of the Baltic were Ruotsi. 
The conquerors became Slavicized. St. Vladimir, who accepted 
the Christian faith from Byzantium in 988-989, was no longer a 
Varangian koning but a Slavonic knyaz or prince. This Kievan 
state extended westward and northward during the 11th and 12th 
centuries but was destroyed in the Tatar invasion of 1237-41. 
(See further Russian History.) 

A century before the fall of the Kievan state two principalities 
existed with capitals at Wlodzimierz (Vladimir Volynski or 
Volodymir) in Volhynia and Halicz (Galich or Halych) on the 
Dniester. Prince Roman of Volhynia, a direct descendant of St. 
Vladimir, united the two principalities in 1199 and founded a local 
dynasty which became extinct in 1323. The succession passed, by 
family ties, to a Polish prince of the Piast dynasty, Boleslaw of 
Mazovia, and, in 1340, to King Casimir the Great, who in 1349 
incorporated into his kingdom the principality of Galiciae et Lo- 
domeriae. (See GALIcIA.) 

Polish Expansion.—Meanwhile, Lithuania was extending rap- 
idly eastward and southward. The dynastic union of Poland and 
Lithuania in 1386 opened up the Ukraine to Polish expansion. The 
frontier moved steadily eastward across the vast, sparsely popu- 
lated ukraina (u-, “at”; -kraj, “land” or “border”). A new social 
order was also being created, for the peasants were subject to their 
local lords for whom they were obliged to work. But it was easy 
for men to escape farther southeast into the great no man’s land, 
and such a fugitive was called kozak, an adaptation of the Turkic 
word kazakh, meaning “outlaw” or “adventurer.” These Cossacks 
were escaping “beyond the cataracts” (za porohy) on the lower 
Dnieper. Thus was born the Zaporizhska Sich or Zaporozhian 
clearing. (See also Cossacks.) 

At the beginning of the 16th century, to protect their states 
against the incursions of the Tatars, both the Polish kings and the 
Muscovite grand princes started to organize military colonies 
manned by the Cossacks; at the end of that century the Dnieper 
and the Don Cossacks alike owned land and led a settled life. 
When the Polish-Lithuanian union became a real one in 1569, the 
Ukrainian territory was separated from Lithuania and incorporated 
into Poland. The Cossacks believed that as warriors they were 
free from all serfdom. But for the estate owners, Cossacks escap- 
ing to Zaporozhe were rebels, and by trying to enforce obedience 
the landowners aroused resentment. This social antagonism had 
also a religious foundation, for landlords, sheriffs, and magistrates 
were almost exclusively Roman Catholics. Slowly a national sepa- 
ratism was being born. ‘ d 

This evolution was not stopped by the religious union achieved 
by the synod which met at Brzesc (Brest-Litovsk) in June 1595 
and October 1596. Nine out of ten Orthodox bishops recognized 
in matters of doctrine the full primacy of the Holy See, but they 
retained the ancient oriental rite. As a result of the union of 1596 
the population of the Ukraine became divided into three religious 
groups: the Roman Catholics of the Latin rite, who were generally 
identical with Poles; the Uniate Roman Catholics (now known as 
Eastern Catholics), who often called themselves gente Ruthenus, 
natione Polonus; and the Orthodox (i.e., the Cossacks). y j 

From 1578 there existed a small standing force of “registered 
Cossacks in Polish service, while all others were either counted 
among the feudal peasantry or formed the so-called self-governing 
Zaporozhian Cossacks. In 1630 the registered Cossacks were in- 
creased to 8,000 and the claims of the Orthodox population were 
in part fulfilled by dividing the high offices of the church between 
Uniates and Orthodox. But when Poland built the fortress of 
Kudak at the cataracts (its site is presently included in the town 
of Dnepropetrovsk) to keep the Sich in dependence, rebellions, all 
suppressed, broke out between 1635 and 1638. The Polish sejm 
in 1638 passed an act reducing the registered Cossacks to 6,000 
and aiming at the suppression of self-governing Cossacks. 

The Chmielnicki Insurrection—An officer of registered 
Cossacks, Bohdan Chmielnicki (q.v.; or Khmelnitsky), who had 
suffered injustice at the hands of a local Polish official, went “un- 
derground” in 1647 and a year later was elected hetman (com- 
mander in chief) of the Zaporozhian Cossacks, gathered several 
thousand men, took Kudak by surprise and destroyed it, obtained 
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help from the Tatars, and in May 1648 defeated the Poles in the 
battles of Zhovti Vody and Korsun. He moved into Poland, won 
a victory on Sept. 23 at Pilawce, took Lwow (L’vov), and besieged 
Zamosc. The slaughter of landlords, the Latin and Uniate clergy, 
and the Jews spread throughout the conquered countryside. 
Meanwhile, the king of Poland promised he would send a com- 
mission of inquiry to the Ukraine. The hetman stopped fighting 
and in October entered Kiev to be greeted as liberator. 

Meanwhile, in Warsaw, the party of conciliation was opposed 
by all the Ukrainian magnates, who were for repression by force. 
In March 1649 Chmielnicki resumed operations. The Poles again 
suffered defeat and on Aug. 18, at Zborow, the king reached an 
agreement with Chmielnicki by which the number of registered 
Cossacks was raised to 40,000 and all officials of the crown in the 
provinces of Kiev, Chernigov, and Bratslay were to be Orthodox. 
The Zborow agreement was criticized by both the Polish gentry 
and the Cossacks, the former objecting to the creation within the 
frontiers of Poland of what amounted to an autonomous Ukrainian 
principality and the latter resenting the return of Polish landlords 
to their estates, Since a ferment was spreading among the Cos- 
sacks against Chmielnicki’s statesmanship, he started another cam- 
paign in the spring of 1651, but on June 29-30 was defeated at 
Berestechko. On Sept. 28, at Bila Tserkva, the hetman was com- 
pelled to accept a new agreement: the registered Cossacks were 
reduced to 20,000 and the provinces of Chernigov and Bratslav 
ceased to be Cossack territory. The Cossack Rada (Council) 
also rejected the new agreement, resolving in May 1652 to renew 
hostilities against Poland and to ask Tsar Alexis (Aleksei Mikhailo- 
vich) for protection. 

Search for a Protector.—The second Romanoy saw his chance 
to regain the Kievan Rus which the Muscovites called Malo- 
Rossiya (Little Russia). On Oct. 11 (new style; 1, old style), 
1653, the Moscow Council of State decided to grant Chmielnicki’s 
request and to declare war on Poland. A deputation headed by 
Vasili V. Buturlin met Chmielnicki and the secretary-general of 
the Rada, Ivan Vyhovsky, at Pereyaslavl. On Jan. 18 (N.S.; 
8, O.S.), 1654, took place the act of submitting the Ukraine to “the 
tsar's hand,” with the general reservation “of all rights and privi- 
leges” for the Cossacks. A Russo-Polish war, complicated by 
Swedish aggression, followed and was ended by an armistice in 
1656, On Chmielnicki’s death in 1657 Vyhovsky succeeded him as 
hetman. The new hetman decided to throw off Russian protection. 
On Sept. 16, 1658, an agreement was signed at Hadziacz (Hadyach) 
which created a commonwealth of the Poles, Lithuanians, and 
Ruthenians. A second Russo-Polish war followed. It lasted eight 
years and was ended on Feb. 9 (N.S.; Jan. 30, O.S.), 1667, by the 
treaty of Andruszow (Andrusovo), under which the Ukraine was 
partitioned between Poland and Russia along the Dnieper, and the 
two governments outlawed Petro Doroshenko, the then hetman, 
whom neither trusted. 

Doroshenko conceived the plan that the Ukraine should form a 
vassal state of the Porte, and in December 1668 Sultan Moham- 
med IV took the Ukraine under his protection. In 1672 a Turkish 
army marched against Poland, took Kamieniec (Kamenets) Podol- 
ski, and on Oct. 18 imposed the Peace of Buczacz (Buchach) by 
which the “right-bank” or Polish Ukraine came under Ottoman 
suzerainty. This treaty was never ratified by the Polish Sejm, but 
not until 1684, a year after his spectacular victory of Vienna, was 
John III Sobieski able to clear the Polish Ukraine of the Turks; 
they remained at Kamieniec until the Treaty of Karlowitz (Kar- 
lovci; Jan. 26, 1699). 

In the “left-bank” or Russian Ukraine, Ivan Mazepa (q.v.) be- 
came hetman of the Cossacks in 1687. He served Tsar Peter I but 
planned to unite the two parts of the Ukraine. In 1708 he con- 
cluded an alliance with Charles XII of Sweden according to which 
the Ukraine was to become an independent state with Mazepa as 
ruler, Peter’s victory over the Swedes at Poltava on July 8 (N.S.; 
June 27, O.S.), 1709, put an end to this new Ukrainian orientation. 
There were three further hetmans, all of them Russian nominees. 
Kyrylo Razumovsky, the last, was the younger brother of the 
empress Elizabeth’s favourite. Catherine II forced him to resign 


in 1764. 
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Under Tsarist Rule—In 1775 the Sich was supp 
Cossacks were disarmed, and the Russian Ukraine was di 
three gubernyas. In 1793, at the second partition of Po 
Ukraine was again united, but as part of Russia. Its 
autonomy and even its name disappeared. In 1846 Uk 
tionalism was reborn when about 30 Ukrainian patriots 
in Kiev the secret Brotherhood of St. Cyril and St, M 
Its most prominent members were two historians, Myko 
mariv (1817-85) and Panteleimon Kulish (1819-97), 
poet Taras Shevchenko (1814-61), who in his poem Th 
accused Peter I of “crucifying” the Ukraine and Catherine 
“finishing off his victim.” The brotherhood was disco 
following year, and its members were arrested and dep 
other parts of Russia. In 1861, however, Osnova (“The 
a periodical in Ukrainian, was authorized to appear in St 
burg, with Kulish and Volodymir Antonovich (1834-1908) 
cipal contributors. Two years later they returned to Ki 
a society called Hromada (“Group”) was formed. Their hi 
cal research led them to certain contradictory conclusio 
tonovich believed that, placed between an autocratic Ri 
an aristocratic Poland, the Ukrainians represented a tru 
racy. Kulish, however, maintained that the Cossacks were 
ist rather than democratic. In 1876 the tsarist gove 
bade the use of Ukrainian in schools and for the pri 
journals or books. Myhailo Dragomaniv (1841-95), a 
at Kiev University, moved to Geneva where between 1 
1883 he published five volumes of the Ukrainian pi 
Hromada. 

Galician “Piedmont.” —After 1876, Lwow became 
of Ukrainian nationalism. It was the capital of -Galicia, 
to Austria in 1772 at the time of the first partition of Poland 
the name was thus extended far to the west, to include 
in eastern Galicia, however, the rural population was 
Ruthenian. The Vienna government had to recognize 
supremacy in Galicia, but it also supported the Ruthenian 
1868 the educational society Prosvita (“Enlightenment 
into being in Lwow. Four years later a Shevchenko Scienti 
ciety was founded there. In 1890 a chair for the history 
eastern Europe was instituted at Lwow University and 
Hrushevsky (1866-1934), a Russian subject and a pupi 
tonovich, was appointed to the post. In 1898 he started 
tion of his ten-volume History of the Ukraine-Rus in whi 
defended the view that the Kievan Rus was the cradle 0 
Ukraine-Rus, while Moscow was the centre around which 
sian state was built. After 1905 the publication of jou 
books in Ukrainian was again permitted in Russia, and 
returned to Kiev. ; 

World War I and After.—tIn the eyes of the tsarist 
ment the population of eastern Galicia and sub-Carpa 
thenia was “Russian.” Count Georgi Bobrinski, the n 
pointed governor-general, affirmed this in Lwow in % 
1914 when the Russian Army entered the city. But tsari 
was defeated and plunged into revolution, The Ukraini 
that once more history was presenting them with a cia 
achieve unity and independence. A National Ukrainian 
met in Kiev in April 1917 and elected a Central Council 
headed by Hrushevsky. On June 23, in its first univ 
name of the proclamation issued by the hetmans of the 
in the 17th century), the Rada proclaimed that an aut 
Ukrainian republic had come into being with Hrushevsky 


and Symon Petlyura (g.v.) as war minister. 
Rada announced the convocation of a freely elected 
Constituent Assembly, The Russian Communist gové 
plied to this on Dec. 26 by forming a Ukrainian Soviet govi 
in Kharkov. On Jan. 22, 1918, in its fourth universal, {ne 
proclaimed a “free and sovereign” Ukrainian republic. 
On Feb. 9, 1918, the Central Powers concluded a separ 
with this republic at Brest-Litovsk. On the previous 
Communists captured Kiev, while the Rada fled to ae 
German and Austrian armies occupied the Ukraine and sool 
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into conflict with the Rada, which was too democratic for their 
liking. On April 24 they staged a coup d'état, appointing Pavlo 
Skoropadsky hetman of the Ukraine. After the collapse of the 
Central Powers, a directorate of five, with Vinnichenko as chairman 
and Petlyura as commander in chief, assumed power in Kiey. 

Meanwhile, on Nov. 1, 1918, in Lwow, the last Austrian gov- 
ernor, Count Huyn, armed the Ukrainians, who proclaimed an in- 
dependent Republic of the Western Ukraine. (See also PoLAND: 
Independence Restored.) The Poles freed the town on Nov. 22, 
and the Ukrainian government, headed by Evhen Petrushevych, 
retreated to Stanislawow (now Ivano-Frankovsk). There, on 
Jan. 22, 1919, the union of the two Ukraines was proclaimed; but 
on the same day the Red Army reoccupied Kiev. While the di- 
rectorate, now headed by Petlyura, moved to Vinnitsa, Khristian 
Rakovski (q.v.) formed in Kiev, on March 14, a government of a 
Ukrainian S.S.R. In May 1919 the whole of eastern Galicia was 
in Polish hands, and in the summer the Russian White Army of 
Gen. A. I. Denikin started to advance toward Moscow. . On Sept. 1 
the White Russians and the Petlyurians entered Kiev, and the di- 
rectorate suggested a common struggle against the Communists, 
but Denikin refused to negotiate with “separatists.” Denikin 
was subsequently defeated, and on Dec. 20 Kiev was evacuated 
and almost the whole of the Ukraine was in the hands of the Red 
Army. 

On Dec. 28, 1919, Lenin addressed an open letter to the workers 
and peasants of the Ukraine in which he recognized the equality 
of the Russian and Ukrainian peoples and suggested a treaty of 
alliance between the two. Such an alliance was concluded in 
Moscow on Dec. 28, 1920, and was signed by Lenin and Rakovski; 
it was an act of incorporation. 

Petlyura retreated with the remnant of his army to Kamieniec 
Podolski and went to Warsaw to ask Marshal Jozef Pilsudski 
(g.v.), head of the Polish state and commander in chief, for help. 
On April 21, 1920, Pilsudski signed a treaty of alliance with 
Petlyura, and three days later a Polish offensive started in the 
Ukraine. On May 7 the Poles occupied Kiev. Pilsudski dreamed 
of building a commonwealth of Polish, Lithuanian, and Ukrainian 
nations and hoped that the Ukraine would answer Petlyura’s call. 
Itsoon was obvious that it would not, The fortunes of war forced 
Poland to sign the Riga peace treaty (March 18, 1921) with the 
Communist Russian and Ukrainian governments, Eastern Galicia 
and Volhynia were recognized as part of Poland. On May 25, 
1926, in Paris, Petlyura was assassinated. 

Ukraine in the U.S.S.R.—On Dec. 30, 1922, the first All-Union 
Congress of the Soviets yoted a plan of federation between the 
our original Soviet Socialist republics, the Russian, Belorussian, 
Ukrainian, and Transcaucasian. The final constitution was pub- 
shed on July 6, 1923. This was the period of the New Economic 
dlicy and, in the Ukraine, the period of Ukrainization. A Lan- 
Guage Act of Aug. 1, 1923, proclaimed the priority of Ukrainian 
ie Russian, and many Ukrainian émigrés decided to go home to 
ne 8 Process of Ukrainization. Hrushevsky had shown the way 
ae appointed president of the Ukrainian Academy of Science, 

edin 1918. In 1928 J.V. Stalin abandoned the NEP, stopped 
caved of Ukrainization, and introduced Russian as the second 
tical language of the republic, In 1930 the first Ukrainian po- 

a trial took place in Kharkov: 45 intellectual leaders, headed 
any Efremov, were accused of high treason; 13 were sen- 
tried by to death, and the rest were deported. Hrushevsky was not 
Nati ut was deported and died in 1934. In 1931 the trial of the 
Mi a Centre” was staged; this time the accused were politi- 
deat eaded by Vsevolod Holubovych, and all were sentenced to 
ey Another trial followed in 1933, when the OGPU (Soviet 

police) purported to have discovered a military conspiracy. 
oana stubinsky, deputy premier of the Ukrainian Communist 
another ent, and many others were shot, while Mykola Skrypnik, 
Users deputy premier, committed suicide. None of their ac- 
0 bur Nor any of the Ukrainian Communists who helped Moscow 
ier Ukraine of “bourgeois nationalism” survived. Two 
ar, A Ukrainian premiers, Panas Lyubchenko and Vlas Chu- 
Capital Aa in 1937 and 1939 respectively. In January 1934 the 

Ol the Ukraine was transferred from Kharkov to Kiev. 
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World War II and After.—Between World Wars I and II 
there existed in Poland an underground Ukrainian Military Organi- 
zation (UVO), and the Organization of Ukrainian Nationalists 
(OUN), both with Col. Evhen Konovalets (b. 1891) as leader. 
On May 23, 1938, he was killed in Rotterdam (Neth.) by a Soviet 
agent and was succeeded by Col. Andriy Melnyk, When Germany 
started World War II, differences of opinion as to the best tactics 
to employ created a split in the OUN. Stefan Bandera became 
the leader of the majority and Roman Shukhevych (Lieut. Gen. 
“Taras Chuprynka”) was appointed chief of the UVO, For years 
the Ukrainian nationalists had looked to Germany for the realiza- 
tion of an independent Ukraine. Now they hoped to provoke 
a Ukrainian revolution in the Soviet empire, 

On June 30, 1941, shortly after the occupation of Lwow by the 
German Army, the OUN proclaimed the “restoration of the Ukrain- 
ian state” and formed a government headed by Yaroslav: Stetsko, 
with the idea of waging war against the U.S.S.R. Bandera, Stetsko, 
and most of the “ministers” were arrested, however, by the Ger- 
mans, who did not wage a war of liberation. Walther Funk, Ger- 
man minister of economics, declared in December 1941 in Prague 
that the Ukraine, this “promised colonial land,” had become acces- 
sible to “European” exploitation. 

In 1943 Shukhevych formed an underground Ukrainian Insur- 
gent Army (UPA). He remained in the Polish Ukraine after the 
Soviet occupation and on March 4, 1950, was killed by the Soviet 
security forces at Bilohorshcha, near Lwow. (Bandera was killed 
on Oct. 15, 1959, in Munich by a Soviet agent.) 

As a result of World War II, the Ukrainian S.S.R. considerably 
enlarged its territory. The Soviet Army occupied the eastern parts 
of Poland on Sept, 17, 1939. On Oct. 22 a plebiscite was or- 
ganized in the “Western Ukraine” by N. S. Khrushchev, then first 
secretary of the Ukrainian Communist Party. According to Soviet 
sources, 92.83% of the electorate went to the polls, and 90.93% 
voted for the official candidates to the People’s Assembly. The 
assembly met in Lwow on Oct, 28 and unanimously voted for the 
incorporation of eastern Galicia and Volhynia into the Ukrainian 
S.S.R. After the war, a Soviet-Polish treaty, signed in Moscow on 
Aug. 16, 1945, confirmed the new frontier. Sub-Carpathian Ru- 
thenia had to be ceded to the U.S.S.R. by the Soviet-Czechoslovak 
treaty of June 29, 1945. (See TRANSCARPATHIAN OBLAST.) Ru- 
mania was forced to accept a Soviet ultimatum of June 27, 1940, 
and cede Bessarabia (g.v.) and northern Bukovina. (q.v.) to the 
U.S.S.R. The new frontier was confirmed by the Rumanian peace 
treaty signed in Paris on Feb. 10, 1947. Northern Bukovina and 
the Bessarabian districts of Hotin and Izmail were incorporated 
into the Ukraine. 

The most unexpected addition to the Ukraine was the transfer 
to it of the Crimea (q.v.). This Russian gesture was made on 
Feb. 19, 1954, to mark the 300th anniversary of the Russo- 
Ukrainian union and (according to K, E. Voroshilov, chairman of 
the presidium of the Supreme Soviet of the U.S.S.R.) as a proof 
of the “further strengthening of the unity and unbreakable friend- 
ship of the Russian and Ukrainian peoples.” After these annexa- 
tions and additions the area of the Ukrainian S.S.R. increased be- 
tween 1939 and 1954 from 171,930 sqmi. (445,300. sq.km.) to 
232,046 sq.mi. (601,000 sq.km.). On Dec. 16, 1965, the Moscow 
Pravda accused a group of academics in the western Ukrainian re- 
gion of L’vov (Lviv) of being apologists for the “so-called” inde- 


pendent Ukrainian state proclaimed in November 1918. 
(K. Sm.) 


POPULATION AND ADMINISTRATION 


Population.—According to the 1959 census, the population of 
the republic was 41,869,046, including 32,158,493 Ukrainians 
(76.8%), 7,090,813 Russians (16.9%), 840,311 Jews (2%), 363,- 
297 Poles (0.9%), 290,890 Belorussians (0.7%), 241,650 Mol- 
davians (0.6%), 219,409 Bulgars (0.5%), 149,229 Hungarians 
(0.4%), 104,359 Greeks and 100,863 Rumanians (0.2% each), and 
309,732 others (0.8%). NN a i 

The density of population in the Ukraine is the highest in the 
U.S.S.R., with the exception of the Central Asian oases and Mos- 
cow Oblast’. In the industrial area of the Donets Basin the 
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density is more than 380 per square mile, but even in primarily 
rural areas there are densities of 150 to 240 per square mile. The 
only exceptions are Poles’ye and the driest parts of the steppe. 
Villages are usually large, especially in the steppe. 

In 1959 there were 37,252,930 Ukrainians in the U.S.S.R., many 
of them having taken part in the settlement of Siberia, the Far 
East, and the Tselinnyy kray (virgin lands region) of Kazakhstan 
(abolished as a kray in 1965). Most of the non-Ukrainian popu- 
lation of the republic live in the towns and in the Crimea. There 
were about 1,800,000 Ukrainians outside the U.S.S.R., including 
the United States, Canada, and western Europe. The number of 
Jews, estimated in 1939, in the present territory, at more than 
3,000,000, was tragically reduced by the German policy of extermi- 
nation during World War II. 

In 1913 the urban population formed only about 20% of the 
total, compared with 46% in 1959, a figure slightly below the 
U.S.S.R. national average. There are 350 towns and 833 urban 
districts (‘settlements of town type”). The largest towns are 
Kiev, the capital (1,104,334), Kharkov (934,136), Donetsk (699,- 
162), Odessa (667,182), Dnepropetrovsk (660,134), Zaporozh’ye 
(434,638), and L’vov (410,678). 

Administration and Social Conditions.—The government 
of the Ukrainian S.S.R. is the standard one for union republics. 
It consists of a Supreme Soviet and of a Council of Ministers 
headed by a president. Of the 469 deputies elected in 1963, 319 
were members or candidate members of the Communist Party, 
which exercises control over every form of administrative, eco- 
nomic, social, and cultural activity. The republic constitutes an 
administrative and economic region and is an individual member 
of the United Nations. It is administratively divided into 25 
oblasts (provinces). 

The social conditions of the republic have shown marked im- 
provement since the Revolution, although the bitter fighting of 
World War II and the occupation of the entire Ukraine by the 
Germans caused great damage. The number of doctors and hos- 
pital beds’ rose from 1.9 and 13.6 per 10,000 people in 1913 to 18.6 
and 19.8 in the early 1960s. There were nearly 38,000 schools of 
all types and 135 institutes of higher education, including seven 
universities. 

ECONOMY 


Agriculture.—Agriculture is highly developed in the Ukraine. 
Arable land occupies 60% of the total area, and grain crops are 
grown on nearly two-thirds of the arable. Outstandingly the most 
important grain is winter wheat, dominant on the Black Sea low- 
lands and in the northern Crimea. Next is maize (corn), for hu- 
man and animal consumption, the Ukraine being one of the few 
parts of the U.S.S.R. where maize can satisfactorily be grown to 
full ripeness. Less important, although widespread, are winter rye, 
spring barley, millet, and buckwheat. On the uplands sugar beets 
are the leading industrial crop, and the republic is the chief sugar 
producer of the U.S.S.R. Other important crops are sunflowers 
(toward the east), rape (in the west), flax (for linseed), and 
tobacco, Vegetables, especially potatoes, and melons are grown 
almost everywhere, but particularly around the larger towns. Ani- 
mal husbandry, although subsidiary to arable farming, is well 
developed, the republic in the 1960s having more than 175,000,000 
cattle, pigs, sheep, and poultry (the last-named about 130,000,- 
000). 

Industry.—The republic includes most of the largest industrial 
area of the U.S.S.R., that of the Donets Basin (g.v.), or Donbass, 
lying in the two most easterly oblasts of Donetsk and Lugansk. 
The Donbass field is the largest coal producer of the U.S.S.R., pro- 
viding almost all of the country’s anthracite. The main mining 
towns are Donetsk, Gorlovka, Makeyevka, and Kadiyevka. The 
coal field extends west to the middle Dnieper Lowlands, the whole 
area being known as the “Greater Donbass.” This extension con- 
tains lower-quality coal or lignite, which has been exploited only 
on a small scale, near Kremenchug. A small coal field is located 
in the western Ukraine, centred on Lutsk. 

The other great mineral resource is iron ore, the largest deposits 
of the U.S.S.R. being found at Krivoy Rog, with a northern ex- 
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tension near Kremenchug. Mostly of the hematite type, the 
are rich, with up to 68% iron content. A second large boat 
deposit occurs at Kerch in the Crimea, where the ores are of | k 
quality but reserves are greater. Around Nikopol and Marganets 
on the Dnieper are the world’s largest deposits of manganese, with 
reserves estimated at 500,000,000 tons and a metal content up to 
30%. In the western Ukraine is a small but important oil fed. 
centred on Borislav. Associated with it are large deposits of tat. 
ural gas. From Dashava, the main centre, the gas is piped tp 
Kiev, Moscow, and Leningrad. Natural gas is also obtained near 
Poltava. Other important minerals are rock salt (near Artemovsk 
in the Donbass and in the Carpathians), evaporative salt (along the 
coasts), phosphorite (especially along the Dniester and in the Don 
bass), and kaolin (throughout the Ukrainian Shield area), 

The giant iron and steel industry of the Ukraine is centred 
around the Donbass coal field and on the routes between the ore 
and coal fields. At Zhdanov on the coast of the Sea of Azov is the 
huge Azovstal plant, and along the Dnieper, on the railways from 
Krivoy Rog, are the three steel towns of Dnepropetrovsk, Dne- 
prodzerzhinsk, and Zaporozh’ye, which concentrate on high-grade 
steels made in electric hearths. All these towns also have engi- 
neering industries, and in the Donbass and Dnieper towns the range 
of engineering products is extensive, Lugansk and Kramatorsk 
are the largest centres of heavy machine building. Outside the 
main areas, Kiev, Kharkov, and L’vov are the major centres of 
medium and light engineering, especially vehicles, agricultural ma- 
chinery, and precision products. 

Coke by-products, salt, and petroleum by-products’ form the 
basis of a large and widespread chemical industry in such towns 
as Slavyansk, Konstantinovka, Sumy, Vinnitsa, and L'vov. Fer 
tilizers are among the chief products. In smaller centres through- 
out the Ukraine there is a wide range of food-processing industries, 
Notable are sugar refining (from beets), flour milling, oil s 
pressing (from sunflowers), meat packing and processing, brewing, 
and distilling. Also widespread are the textile, clothing, leather- 
working, and shoemaking industries. Timber working is mainly 
concentrated in the more forested north and in the Carpathians 

Hydroelectric power was significantly increased by the build- 
ing of the barrage on the Dnieper at Zaporozh’ye in 1932. The 
Kakhovka plant began operating in 1955 and the Kremenchug sti- 
tion in 1961, In the mid-1960s three more stations in the “cas 
cade,” at Dneprodzerzhinsk, Kanev, and Kiev, were under cot- 
struction. nah 

The tourist industry is important (the Carpathians, the city 0 
Kiev, and, above all, the Crimea). The mild winter of the Cri- 
mean coast has led to the establishment of many sanatoria, W Hf 
the beaches of Yalta, Gurzuf, and elsewhere attract visitors M 
summer both from the U.S.S.R. and from outside. e 

Communications.—The republic has one of the densest p 
works of railways in the U.S.S.R.; the road network is also ee 
Kharkov, Kiev, Ternopol, and L’vov are outstanding tne 
tions centres. There are internal air services, mainly ise 
Kiev, which also has external services (Bucharest, Sofia, ett), 
In addition to river traffic on the Dnieper, there are regular ae 
services, which include passenger lines between the Crimean 
sorts and other Black Sea ports of the U.S.S.R. plio" 

See also references under “Ukrainian Soviet Socialist ae 
in the Index. R. ‘9 

Buriocrapxy.—I. Mirchuk (ed.), Ukraine and Its People ty), 
W. E. D. Allen, The Ukraine (1940); M. S. Grushevskil (Hru ris af 
A History of Ukraine, 3rd ed. (1948) ; H. Paszkiewicz, The r 
Russia (1954) ; G. V. Vernadskil, Bohdan, Hetman of Ukra Je (1931), 
I. Borshchak, Le Mouvement national ukrainien au X. 1X’ sit opal 
La Paix ukrainienne de Brest-Litovsk (1929), and Le M ods 
Cheptyckyj [Andrzej Szeptycki) (1946); V: Vinnichenko, Mea ff 
nya natsii, 3 vol. (1920); A. Choulguine [Shulgin], L'Uhra" yp: 
cauchemar rouge (1927); W. H. Chamberlin, The Ukraine: Ükraint 
merged Nation (1944); C. A. Manning, The Story of the y Re 
(1947); Ukrainian Congress Committee of America, Thera ovement 
sistance: The Story of the Ukrainian National Liberation : 
(1949); O. Martovych, Ukrainian Liberation Movement: 
Times (1951); J. S. Reshetar, The Ukrainian. Revolution < 
(1952); J. A. Armstrong, Ukrainian Nationalism, 1939-19 tef 
Y. Bilinsky, The Second Soviet Republic: The Ukraine k. St) 
War II (1964). 


‘ULAMA’—ULCER 


ULAMA’ (‘Utema’; singular “Atm), the learned of Islam, 
those who possess the quality ‘ilm, learning in its widest sense, 
They are the teachers—theologians, canon lawyers, professors, 
judges, etc.,—who, whether in office or not, are versed theoretically 
and practically in Muslim science. In a narrower sense, ‘ulama’ 
is used, in a Muslim state, ofa council of such learned men, hold- 
ing government appointments, Distinguished from the ‘alim is 
the ‘arif, to whom religious knowledge comes in the vision of the 
mystic, not by tradition or reason, See also Istam: Muslim In- 
stitutions: Education; SUFISM. 

ULAN BATOR (Uraan Baatar), until 1924 called Urga, 
capital of the Mongolian People’s Republic, lies on the Tola River 
on a wind-swept plateau,4,294 ft. (1,309 m.) above sea level. 
Summer temperatures reach 27° C (80° F) while in winter the 
thermometer falls to —46° C (—50° F). Pop. (1963) 204,000, 

The town came into existence in mid-17th century with the 
foundation of Da Khure monastery, the residence of the bodgo- 
gegen (sometimes called “living Buddha”), who ranked third 
among the dignitaries of the Buddhist-Lamaist religion. By mid- 
18th century Da Khure, known to the Russians as Urga, was a 
trading centre between China and Russia and the seat of a Chinese 
viceroy. When in 1911 Outer Mongolia recovered its autonomy, 
Urga became its capital, In 1918 Chinese troops entered the town, 
but on Feb. 3, 1921, it was captured by White Russians under 
Baron Roman von Ungern-Sternberg. He, in turn, was defeated 
in June 1921 by the Soviet Army which on July 6 occupied Urga, 
which became the capital of an autonomous Mongolian state nomi- 
nally headed by the bodgo-gegen, The last holder of this title, 
Jebtzun Damba, also called khutukhtu (“saint”), died on May 
20, 1924, after which no new “reincarnation” was permitted and 
the “green palace” became a museum, Urga was renamed Ulan 
Bator, meaning “Red Hero.” 

With Soviet help a new city was planned and by the 1960s its 
central feature was Sukhe-Bator Square, opening off the east- 
West Stalin perspective, A neoclassic Palladian government build- 
mg stands on the square, and in front of it a mausoleum containing 
the mortal remains of the two builders of Mongolian indepen- 
dence, Sukhe-Bator and Choibalsan, On this square also are the 
National Theatre (1932) and Hotel Altai, On Choibalsan Street 
stands the university (1942). In 1949 Ulan Bator was linked by 
nil with the trans-Siberian trunk line, and with Peking in 1956. 
Five motor roads link the town with the U.S.S.R., Dalan-Dzada- 
gad, and Peking. There is also an international airport. In July 
966 Ulan Bator was struck by a disastrous flood. (K. SM.) 

ULANOVA, GALINA (1910- ), prima ballerina of the 
Soviet Bolshoi Theatre Ballet, Moscow, and people’s artist of the 
"public, was born on Jan. 10, 1910, in St. Petersburg (now Lenin- 
stad). She was trained in the Leningrad State School of Ballet, 
Where she studied under Agrippina Vaganova. A lyrical dancer 
™to may be said to have descended from Anna Pavlova, she ex- 
celled in such roles as the title role in Giselle and Maria in R. V. 
i piov Fountain of Bakhchisarai, and in her creation of Juliet 
ko T Lavrovski’s Romeo and Juliet (1940). She danced at the 

Ha Opera House, London, in 1956, gaining an immediate popu- 
NY not equaled since the first appearance of Pavlova. 

See V; Bogdanov-Berezovski, Ulanova and the Development of the 


eh 
viet Ballet, Eng. trans, by S. Garry and J. Lawson Oe 


„ULAN-UDE, the capital of the Buryat Autonomous Soviet 
Public St Republic of the Russian Soviet Federated Socialist Re- 
iren USSR., lies at the confluence of the Selenga and Uda 
aban in a deep valley between the Khamar-Daban and Tsagan- 
hya enges, Pop. (1959) 175,172. A fort was established there 
hh in Russians in 1649 in their first penetration of Transbaikalia. 
fiven tia became the town of Verkhne-Udinsk and in 1934 was 
tached T Present name. In 1900 the Trans-Siberian Railway 
town t Ulan-Ude, and in 1949 a branch line was built from the 
importa Ulan Bator in the Mongolian People’s Republic. The 
the Bay of Ulan-Ude as a junction was greatly increased by 
Te *nsion of this line from Ulan Bator to Peking in 1956. 
z ate large locomotive and rolling-stock works, as well as ship 
Yards on the navigable Selenga, Other industries include 
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timber working, glass making, and food processing, especially meat 
canning, (R.A. F.) 

ULBRICHT, WALTER (1893- ), German Communist 
leader and an undeviating follower of the policies of the U.S.S.R; 
from 1949 was the real head of the German Democratic Republic. 
He was born in Leipzig on June 30, 1893, of a working-class family. 
He joined the German Social Democratic Party (SPD) in 1912, 
After World War I he was one of the organizers of the German 
Communist Party (KDP) in Saxony, Elected to the Reichstag in 
1928 and reelected in 1930 and 1932, he fled to France in 1933, but 
was in Moscow in 1935. After serving as a political commissar 
with the International Brigades in the Spanish Civil War (1936- 
38), he returned to Moscow shortly before World War II and 
became a member of the Free German Committee in 1941. In 
Germany again from May 1945, he was appointed to the central 
committee of the reconstructed KPD, which, in April 1946, in the 
Soviet Zone, was merged with the left wing of the SPD into a 
Socialist Unity Party of Germany (SED). On the formation 
of the German Democratic Republic (Oct. 11, 1949), he became 
deputy prime minister. The 3rd SED congress elected him to the 
new post of secretary-general of the party (July 25, 1950), When 
Pres. Wilhelm Pieck died (Sept. 7, 1960), the presidency of the 
republic was abolished and a Council of State was formed, with 
Ulbricht as its chairman, It was he who, in August 1961, spon- 
sored the erection of the wall isolating West Berlin. His official 
visit to the United Arab Republic (Feb. 24—March 2, 1965) dam- 
aged relations between the U.A.R. and the Federal Republic of 
Germany. 

ULCER, a lesion of the skin or any mucous membrane char- 
acterized by a loss of surface epithelium and more or less of the 
underlying connective tissue. The term is also applied to lesions 
of the aorta and valves of the heart in which there is a loss 
of the lining endothelium, An ulcer has a depressed floor or 
crater surrounded by sharply defined edges that are sometimes 
elevated above the level of the adjoining surface. The floor of 
an ulcer is formed by granulation tissue that is usually infected 
from bacterial contamination, 

Benign ulcers are usually caused by infections or nutritional 
disturbances. The ulcers on the legs of persons with varicose 
veins are caused by the slow circulation of the blood in the skin. 
Any infection under the skin such as a boil, carbuncle or tubercu- 
lous lesion may break through the surface and form an inflamma- 
tory ulcer. 

The significance of an ulcer is best explained by a separate 
consideration of the different regions of the body in which ulcers 
develop. When an ulcer of the skin has been present for a month 
or longer, the possibility of cancer must be considered. If the 
edges of the ulcer are hard and the patient is past middle life, 
the probability of cancer is great. Ulcers on the vermilion border 
of the lower lip in elderly men are frequently cancers; women 
rarely develop cancer in this site. Such cancers must be recog- 
nized and treated early before they spread and become inoperable. 
Superficial ulcers on the lips, the ordinary cold sores (see SKIN, 
Diseases OF), are caused by a virus and are not serious. 

Ulcers in the mouth and throat are frequently caused by infec- 
tion but are sometimes cancerous, especially in older persons. 
Malignant ulcers usually have hard edges. In diphtheria there is 
often extensive ulceration of the throat. Ulcers in the esophagus 

to be cancerous. l 
E ulcer refers to an ulcer in the part of the intestinal 
tract bathed by gastric juice; i.e., the stomach and the first seg- 
ment of the duodenum, (These are discussed in a separate article, 
GASTRIC AND DUODENAL ULrcer.) Ulcers do not occur in the 
duodenum below the ampulla where the alkaline bile and pancreatic 
secretion enter and neutralize the gastric acid, , 

Ulcers in the small intestine occur chiefly in the terminal por- 
tion not far from its entrance into the large bowel. The com- 
monest causes of ulcers in the terminal ileum are typhoid fever 
and tuberculosis. In the large bowel, single large ulcers are usu- 
ally cancers. Cancerous ulcers occur most frequently in the rec- 
tum but may develop in any part of the colon. They cause pain, 
constipation and blood in the feces, are highly malignant and can 
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be successfully removed only when recognized in an early stage. 
Ulcerative colitis is a disease in which hundreds of small ulcers 
develop in the mucous membrane of the large intestine. Some 
cases are caused by amoebic dysentery and some by bacillary 
dysentery, but in the majority of cases no cause can be established. 
The cases of unknown causation are most difficult to treat, and it 
is sometimes necessary to remove the entire large intestine. 

Ulcers developing in the urinary bladder may be inflammatory 
or cancerous in nature, Cancers of the bladder are highly malig- 
nant and few cures are effected. 

Ulceration of the valves of the heart occurs in bacterial en- 
docarditis. Bacteria, usually streptococci, lodge in the valve 
leaflets and produce an inflammation that destroys the surface 
of the valves and forms an ulcer. Many cases of bacterial en- 
docarditis have been cured by penicillin. 

See also references under “Ulcer” in the Index. (E. T. BE.) 

ULFILAS (Wutrita) (c. 311-c. 382), bishop of the Goths 
and Bible translator. It is certain that he translated part of the 
Bible into Gothic and was the principal agent in the conversion 
of the Visigoths to an Arian form of Christianity, a fact of utmost 
significance for the history of the church and of Europe. Yet 
beyond these two facts little can be said for certain about his life, 
the sources for which are few and not altogether consistent. Most 
of the evidence for his activities is furnished by single chapters in 
the ecclesiastical historians Philostorgius, Socrates, Sozomen, and 
Theodoret and in Jordanes’ Getica; and by a letter of Auxentius 
(Ulfilas’ own pupil), Arian bishop of Durostorum (Silistra in Bul- 
garia), incorporated in the Dissertatio of the Arian bishop Maxi- 
minus against Ambrose, bishop of Milan, occasioned by the Council 
of Aquileia (381). From these sources Ulfilas’ life cannot be re- 
constructed with certainty. 

Life.—The first Goths to become Christians were (according 
to Philostorgius) converted by captives taken from Cappadocia 
in the 3rd century, and as early as 325 a bishop of Gothia (ż.e., the 
Crimea) certainly attended the Council of Nicaea. Ulfilas is said 
to have been descended from these Christian captives settled north 
of the Danube. According to Auxentius, at the age of 30 he was 
sent on an embassy to the Roman emperor and was consecrated 
bishop of the Christians among the Goths by Eusebius (i.e., 
Eusebius of Nicomedia, Arian bishop of Constantinople). Auxen- 
tius also says that Ulfilas worked as bishop for seven years among 
the Goths north of the Danube and then, because of the persecu- 
tion by the Gothic ruler, led his flock across the river and settled 
them, with the emperor Constantius’ consent, in Moesia. This is 
not mentioned by the historians, who speak (Socrates and Sozomen 
disagreeing over the chronology) of the help Ulfilas gave when, 
in the 370s, one part of the Goths north of the Danube under 
Fritigern became Christian and, persecuted by the others under 
Athanaric, crossed the Danube into Roman territory. After the 
Council of Aquileia (381) the emperor ‘Theodosius summoned 
Ulfilas to Constantinople for discussions. He died there the fol- 
lowing year. 

Arianism.—tUlfilas may have been orthodoxly educated, as 
Socrates assumes. However, by the time of his consecration he 
had committed himself to the homoean Arianism prevalent in 
much of Asia Minor, and he subscribed the homoean formula of 
the Council of Constantinople in 360 (for theological terms and 
a history of the Arian controversy, see ArtanisM). It was this 
faith which he propagated among the Goths and which for a time 
was triumphant in the empire. But when in 379 a champion 
of Nicene orthodoxy, Theodosius I, became emperor, Ulfilas ap- 
pears (from the Dissertatio) to have led a party of compromise 
and conciliation. 

Ulfilas opposed the mediating homoiousion formula as well as 
the homoousion, but his credal statement of 382 (quoted by Auxen- 
tius) is much less technical and forthright than the theology 
Auxentius attributes to him. Still, it is markedly subordinationist, 
and the national Gothic church which Ulfilas went far to create, 
endowing it with a vernacular Bible and, probably, liturgy, was 
Arian from the beginning, even if in a mild form. Their adherence 
to Arianism caused a breach between the Visigoths and the Ro- 
man Empire, and the breach made Arianism part of the national 
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self-consciousness of the Visigoths, and from them in turn of, 
Germanic peoples—Ostrogoths, Alans, Vandals, Burgundians, 
Writings.—According to Auxentius, Ulfilas wrote many | 
tatus (sermons) and interpretationes in Gothic, Greek, and La 
Some surviving Arian writings have been ascribed to him, with 
possibility of proof. The partially extant Gothic homilie: 
John known as Skeireins is not likely to be his, the 
Chrysostom Opus imperfectum in Matthaeum in Latin, ol 
tributed to him, is not. He devised an alphabet for the Goths 
the Greek and Latin alphabets, and he translated at least 
the Bible from Greek into Gothic. Much of the Go: 
Pauline Epistles survive, together with fragments of Neh, 
Though Philostorgius says Ulfilas translated the whole Bible 
the overwarlike Books of Kings, the extent of his work cann 
ascertained. j 
See also Arianism: Arianism Among the Germanic Ti 
GOTHIC LANGUAGE; GotHs; GERMANIC PEOPLES. 
BrsriocraPuy.—Surviving passages from Ulfilas’ Bible tran 
and Skeireins ed. by W. Streitberg, Die Gotische Bibel, 3rd ed. ( 
Dissertatio Maximini in F. Kauffmann, Aus der Schule des Wulf 
(1899), and in J. P. Migne, Patrologia Latina: Supplement, 
col. 693-728, ed. by A. Hamman (1958). See also C. A. 
Ulfilas, Apostle of the Goths (1885); K. D. Schmidt, Die Bekeh 
Germanen sum Christentum (1939); H. E. Giesecke, Die Ostge 
und der Arianismus (1939) ; K.K: Klein, “Die Dissertatio Maxim 
uelle der Wulfilabiographie,” Zeitschrift für deutsches flee 
eutsche Literatur, 83:239-271 (1951-52), “Die Auxentius 
Quelle der Wulfilabiographie,” ibid., 84:99-152 (1952-53). (S. 
ULLATHORNE, WILLIAM BERNARD (1806-1 
English Roman Catholic missionary to Australia and later 
of Birmingham, who was influential in securing the final 
(1857) of the convict transportation system, was born at 
lington, Yorkshire, on May 7, 1806, in descent from St. Th 
More. After a hard training at sea as a cabin boy he joi 
Benedictines at Downside Abbey (near Bath) in 1823 and v 
dained priest in 1831. He volunteered to serve the convi 
Australia, where he was sent in 1832 as vicar-general. H 
the first chaplain to visit Norfolk Island, where the worst 
were imprisoned. In 1836 he returned to Europe, and his Hi 
of Transportation Briefly Unfolded was published that 
1838 he gave evidence before the Parliamentary Commiss 
Transportation which influenced the commission’s report 
mending abolition. He left Australia in 1840 to work in Ci 
where he remained until his appointment in 1846 as vicar 
of the western district, with residence in Bristol. In 1848 he 
made vicar apostolic of the central district and bishop of B 
ham in the new hierarchy he had himself helped found. 
With Margaret Hallahan Ullathorne he. founded the Don 
convent at Stone, Staffordshire, in 1853. At the First 
Council in 1870 he voted as a moderate for papal in 
He was the close friend as well as the diocesan of J. H. 
whom he defended from H. E. Manning and for whom he 
to secure the cardinalate in 1879. He resigned from his dio 
1838, and was made titular archbishop of Cabasa, He ae 
Oscott, March 21, 1889. S 
See Ullathorne’s autobiography, From Cabin-boy to A 
(1941), ed. by Shane Leslie; E. C. Butler, The Life and Times of 
Ullathorne, 2 vol. (1926). (SH 
ULM, a city of West Germany in the Land (state) of 
Wiirttemberg, Federal Republic of Germany, lies on the 
of the Danube at its confluence with the Tller and the Blau, 
(94 km.) SE of Stuttgart. Pop. (1961) 92,701. The 
first mentioned as a royal palace in 854. The place rec 
civic rights and municipal constitution from the emperors / 
ick Iand II. It played a leading part in the town leagues an 
of the 14th and 15th centuries and won an extensive ti 
authority, its wealth coming from linen and fustian man 
and trading. In 1530 the town became Protestant by am 
vote of the freemen. In 1803 it lost its territories and imn 
as an imperial city, coming under Württemberg in 18 i 
earlier heavily fortified, expanded during the 19th and 1 
turies toward the Swabian Alps. In 1869 the Bavarian © 
Neu-Ulm was established on the right bank of the Danu 
1938 Ulm became self-administering. 
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East-west, north-south arterial roads divide the old town, and 
the new suburbs, lying along these roads, are in turn joined by 
ring roads. The town, although destructively bombed in World 
War II, is still dominated by the Miinster's bell tower (one of the 
highest in the world, 528 ft. [161 m.]). The cathedral itself was 
founded in 1377, restored in 1890, and was until modern times the 
most richly endowed parish church in south Germany. The town 
hall (founded in the 14th century and extended in the 20th), the 
com exchange (1594), and the customs house (16th-17th cen- 
turies) show the importance of the former imperial city. The 
Schworhaus (1612), before which the freemen and town council 
were sworn in, now contains the municipal library and archives. 

In spite of unfavourable regional boundaries and restrictions 
resulting from its fortifications, Ulm has developed on the basis 
ofits original industries to become the economic centre of Upper 
Swabia. Of the employed population, 50% work in industry and 
15% in trade and business. Vehicle manufacture, electrical in- 
dustries, and light manufacturing together employ about 15,000 
workers, The city is served by 10 railway lines and 8 highways, 
and is connected with the Frankfurt-Munich Autobahn at three 
points, The Danube is navigable up to the city. Albert Einstein 
was born at Ulm on March 14, 1879. (M. Hv.) 

ULMACEAE, the elm family of deciduous trees and shrubs, 
the best-known and most important members of which are the elms 
(q.v.), forming the genus Ulmus: The family, containing about 
1S genera and about 130 species, is widely distributed in temperate 
and tropical regions around the world, Celtis australis is the nettle 
tree, the fruit of which is edible. C» occidentalis is the hackberry 
(q.v.), of the eastern U.S. and southern Canada. 

ULMANIS, KARLIS (1877= ? ), the first head of the Lat- 
vian republic, was born on Sept. 4, 1877, at Berze, Zemgale, a prov- 
ince of Latvia. He studied agriculture in Germany and helped to 
improve Latvian dairy farming and cattle breeding. During the 
1905 Russian revolution, he promoted Latvia’s movement for polit- 
ical autonomy. After the revolution hé was forced to go into exile 
inthe United States, where he became an instructor in the agricul- 
tural department of the University of Nebraska in Lincoln. Having 
been granted an amnesty by the Russian government, he returned 
t Latvia in 1913. Shortly after the Russian revolution of 1917 
he founded the Latvian Farmers’ Union, claiming Latvia’s inde- 
pendence, With other Latvian leaders he formed a Latvian Na- 
tional Council: which on Nov. 18, 1918, proclaimed the indepen- 
dence of Latvia and appointed him head of the provisional 
fovernment. He remained in power until June 18, 1921, his 
betiod of office coinciding with years when freedom of the new 
‘public had to be defended not only against the Russian’ and 
Latvian Communists but also against the Germans. With a Lat- 
"an'army formed by Gen, Janis Balodis, he liberated the country 
and organized the election of the constituent assembly which con- 
Yened at Riga on May 1, 1920, Peace with Soviet Russia was 
pa clüded on Aug: 11, 1920) Ulmanis was again premier from 

ecember 1925 to May 1926, and from March 1931 to December 
tbe Ulmanis returned to power för the fourth time on March 
vn 34, at a time of great political tension created by the right- 

g nationalists and the nazified’German minority. On May 15, 

rH arlis Ulmanis suspended the saeima, established an au- 

y eh regime, and introduced the corporative system of cham- 

“ok eanwhile a revised Latvian constitution was in the making. 

‘ an 11, 1936; Ulmanis became president of the republic also, 
eae Balodis as vice-president. In June 1940, under an ulti- 
forces eae by the pressure of the overwhelming Soviet military 

ey manis had to step down, and a Soviet “friendly ies 

ven a formed. -Ulmanis was arrested on July 21, 1940, an 
ed to the U.S.S.R. His fate remains unknown. 

VULPI (K. Sm.; A. Sp.) 
ftom T AN (Domrriws:Urpranus) (d: Ap, 228), Roman jurist 
otal e Phoenicia, whose writings supplied one-third of the 
lone abort Of Justinian’s Digest and his edictal commentary 

inian out One-fifth. He served as assessor when the jurist Pa- 
Nas’ praefectus praetorio (commander of the emperor's 
atd and his chief adviser) and was himself a member of 

eptimius Severus’ council... He was magister libellorum 


ygu; 
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(master of petitions to the emperor) under Caracalla and praefec- 
tus praetorio under Alexander Severus from A.D. 222, until he 
was murdered by his own underlings in a.p. 228. His literary ac- 
tivity occurred before his accession to the praetorian prefecture, 

Ulpian was a prolific writer and made numerous contributions 
to a wide range of legal literature. His principal works are his 
commentaries Ad Sabinum (51 books) and Ad edictum (81 books) 
in which he aimed to restate comprehensively the interpretation 
of the civil law and edictal law. He also wrote monographs on, 
¢.g., particular statues and on fideicommissa (“will trusts”), ele- 
mentary handbooks (Jnstitutiones and Definitiones), opinions 
(Disputationes, Opiniones, Responsa), and treatises on various 
offices, notably his De officio proconsulis (10 books) which pro- 
vides an exposition of the criminal law, Ulpian also wrote seven 
books of Regulae or legal rules: the somewhat doubtful work Tituli 
ex corpore Ulpiani purports to preserve another Liber singularis 
regularum. Ulpian prized elegance and his works are characterized 
by lucidity of language, style, and presentation. As a jurist, he is 
remarkable for his familiarity with the works of his predecessors, 
and, his merits lie in exposition and in compilation rather than in 
original thought. He was not a mere reporter: his criticisms of the 
views he relates are invariably sound. 

See F. Schulz, History of Roman Legal Science (1946); W. Kunkel, 
Herkunft und soziale Stellung der römischen Juristen, pp. 245 ff. (1952). 
The Tituli ex corpore Ulpiani is in Fontes Iuris Romani Anteiustiniani, 
vol. ii (1940). (J. A. OE 


ULRICH, SAINT (c. 890-973), bishop of Augsburg, the 
first person known to have been canonized by a pope, was born 
at Ziirich, Switz., of the noble house of Dillingen, related to the 
imperial family of the Ottos. He studied at the monastic school 
of Sankt Gallen, and was then trained by Adalbero, bishop of Augs- 
burg. Upon Adalbero’s death in 910 Ulrich returned home and 
remained there for 13 years, until he was appointed bishop of 
Augsburg by King Henry I. He was throughout a loyal supporter 
of the emperor and acted as mediator in the struggle between 
Otto I and Ludolf of Swabia. He also enabled Augsburg to with- 
stand a siege by the Magyars until the emperor arrived (August 
955). He was granted the right to coin money, a privilege pre- 
viously unknown for a German bishop. On the morning of July 4, 
973, Ulrich, gravely ill, had ashes strewn on the ground in the shape 
of a cross and himself placed on them; he died as the litany was 
chanted. He was canonized by John XV in 993, and his feast day 
is July 4. 

See H. Thurston and D. Attwater (eds.), Butler’s Lives of the Saints, 
vol. iii, p: 16 (1957), (Fs. P. C.) 

ULRIKA ELEONORA (1688-1741), queen regnant of 
Sweden from 1718 to 1720, was born in Stockholm on Jan, 23, 
1688, the younger daughter of Charles XI and his Danish wife, 
after whom the princess was named. Shy and reserved by tem- 
perament, she lived to some extent in the shadow of her livelier 
elder sister, Hedvig Sofia (d. 1708), Ulrika was ambitious, how- 
ever, and regarded herself after 1708 as the prospective heir to her 
childless brother Charles XII, to the exclusion of Hedvig’s only 
son, Charles Frederick of Holstein-Gottorp. Ulrika refused to 
marry Frederick of Hesse-Kassel, a Calvinist, who proposed in 
1709, until in 1714 Charles XII gave his assurance that her mar- 
riage outside the Lutheran faith would not adversely affect her 
chances of succession, She was of average intelligence, but well 
read in history and literature in French, German, and Italian, and 
she appreciated music and the arts in general. 

After her marriage (1715) she became emotionally dependent on 
her husband and willing in the last resort to sacrifice her ambition 
for his sake. She became queen of Sweden in 1718, but in March 
1720 she was persuaded to abdicate in Frederick’s favour by those 
opponents of absolutism who had found Ulrika—who had fore- 
sworn absolutism to ensure her victory over Charles Frederick— 
difficult to influence and who assumed that Frederick, with no 
hereditary claim to the throne, would be easier to handle. Her 
marriage remained childless, and the fact that her husband had 
children by a mistress, Hedvig Taube, caused her much grief . She 
sought comfort in good works and in patronage of artists and 
writers. She died in Stockholm on Nov. 24, 1741. (R. M. Ha.) 
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ULSTER, EARLS OF. The earldom of Ulster was the first 
title of honour in Ireland of English creation. It dates from 1205 
when King John gave Huc pe Lacy (c. 1176-1242) grants of 
land in Ulster and created him earl. Hugh left no surviving legiti- 
mate issue and the earldom reverted to the crown on his death. A 
second creation was made c. 1264 for WALTER DE BURGH (c. 1230- 
1271), lord of Connaught, a grandson of Hugh’s elder brother 
Walter. The title remained in the Burgh (q.v.) family until the 
death without male issue of Walter’s great-grandson WILLIAM 
(1312-1333), 3rd earl of his line. It then passed to William’s 
daughter ELIZABETH (1332-1363), who in 1342 married LIONEL 
(1338-1368), afterward duke of Clarence, the third son of Edward 
III. Lionel was recognized as earl of Ulster by right of his wife. 
He was succeeded by his only child Pumtippa (1355-1381), who 
in about May 1368 had married EDMUND DE Mortimer (1352- 
1381), 3rd earl of March. Edmund was styled earl of Ulster in 
addition to his other titles. His grandson Epmunp (1391-1425), 
3rd Mortimer earl of Ulster, died unmarried and his titles were 
inherited by his nephew and heir Ricarp (1411-1460), 3rd duke 
of York. His son Epwarp (1442-1483) succeeded to the titles 
on Richard's death, Edward ascended the throne as Edward IV 
in 1461 and since that date the earldom of Ulster has been held 

_only by members of the royal family. 

It was granted by the exiled Charles II in 1659 to his brother 
James (1633-1701), duke of York, who became James II in 1685. 
In 1716 it was given to Ernest AUGUSTUS (1674-1728), brother 
of George I; in 1760 to Eowarp Avcustus (1739-1767), brother 
of George III; in 1784 to FREDERICK (1763-1827), second son of 
George III. Each held the title in conjunction with his title of 
duke of York and Albany. In 1866 it was granted, with the duke- 
dom of Edinburgh, to ALFRED (1844-1900), second son of Queen 
Victoria. The present holder of the title is Henry (1900- ), 
duke of Gloucester, who received the title in 1929. 

ULSTER, the name of the northern kingdom or province of 
Ireland, has the Norse ending -ster attached to the ancient Trish 
form Ulaid. It extended south to near Dromiskin in Louth and 
westward to the Atlantic in Donegal. Owing to the Ulster cycle 
(see Inisix LITERATURE), which gives the exploits of Cú Chulainn 
and many other Ulster heroes, it has a place of great prominence 
in Irish literature. Its capital then was Emain Macha, near 
Armagh, Attacks from the midland kingdom of Mide (Meath) 
led to its disintegration in the 4th and Sth centuries. In mid- 
Ulster there appeared the new kingdom of Airgialla (Oriel) and 
in western Ulster the dynasties descended from Eogan and Conall, 
two sons of Niall of the Nine Hostages. Their chief fortress was 
at Ailech, near Derry, and their power in Ulster was overwhelming 
from the Sth century to the 12th. The name Ulaid survived, but 
during this period was applied to a subordinate state in what is now 
Antrim, Down, and Louth; and in a yet more restricted sense to a 
small area along the coast of Down “the Ards of Ulster,” whence 
the original dynasty that ruled over all Ulster had come. When 
the Anglo-Norman John de Courci (d. 1219) invaded this region 
successfully in the last quarter of the 12th century, he was referred 
to by contemporaries as “Princeps Ulidiae.” 

The earldom of Ulster, created by King John in 1205, was held 
by the Connaught Anglo-Norman family of Burgh (g.v.) from 
about 1264 to 1333, passing then to an heiress who married Lionel, 
duke of Clarence. Through his descendants the title passed ulti- 
mately (1461) to the crown. In the 16th century Ulster was 
divided into shires, nine in all, but one of these was Cavan, which 
till then was regarded as part of Connaught. Under James I thou- 
sands of new settlers were introduced into Ulster from England 
and Scotland. Their descendants prospered and the “Ulster prob- 
lem” became a live issue in Irish politics. In 1920 the six counties 
of Antrim, Down, Armagh, Londonderry, Tyrone, and Fermanagh 
were grouped together into the new state called northern Ireland. 
The three Ulster counties of Monaghan, Cavan, and Donegal form 
the province of Ulster in the Republic of Ireland. (J-J. Ry.) 

ULTRACENTRIFUGE: see CENTRIFUGE. 

ULTRAMARINE is the colour principle of the gem lapis 
lazuli (g.v.) which, besides its use as an ornament, formed the 

blue pigment used by painters in the Middle Ages. Ore contain- 
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ing the colour was ground and the powdered lapis lazuli sepa 

from the other mineral matter by an oil pasting process, The! 
pigment so obtained is said to have been literally worth its we 
in gold. The fact that the product was imported into Europ 
it its name—ultramarine, “beyond the sea.” 

The value of the material caused great efforts to pro 
artificially and these succeeded in the late 1820s. It ap 
the market almost simultaneously in France and Germany, 
ultramarine of those early days was a weak product from the 
ent point of view, but it was the start of a development leadi 
to the pigment of today. 

Ultramarine is manufactured from more or less equal amou 
of china clay, sulfur, and soda ash (sodium carbonate), 
with considerably smaller amounts of silica and rosin or p 
Variations in the proportions of the ingredients are used to G 
variations in the shade of the product from a greenish to a re 
blue. The mixture is very finely ground and loaded into c 
with porous walls. More than 1,000 of these are stack 
single furnace, which is then slowly fired up to a top temperi 
of about 750° C (1,380° F). Many and complicated reacti 
cur among the ingredients of the mix. When the top temp 
has been reached, the fire is drawn, and the furnace is seal 
allowed to cool over a period of about two weeks. Duti 
cooling period the atmosphere of the furnace exerts an 0 
action upon the crucible contents, this action being of much 
portance to the character of the product. The crude ultrama 
is removed from the crucibles, washed free from salts, very finely 
ground and separated by successive sedimentations from w 
suspension into a series of particle sizes. The varying cha 
tics required for different uses of ultramarine are satisfied by 
tion of the desired shade and particle size. For some pu! 
product requires further special surface treatments. 

The uses of ultramarine are in paints and lacquers, Ca 
linoleum, paper (both in whitening and colouring), coloured 
ing material and laundry blueing. It has a particularly bri 
blue colour, is very light-fast and is resistant to mild alkalies, 
not to acids, The ultramarines consist of a lattice of cubi 
with truncated corners, built up of aluminum and silicon: 
joined to one another through oxygen atoms, The ratio o! 
num to silicon atoms can vary within limits, but their co 
number is always 12. Commonly the: silicon atoms outi 
the aluminum atoms. The connecting oxygen atoms num! 
Within the lattice and in the spaces formed by the : 
corners of adjacent lattices are atoms of sodium and sulfur 
rigidly fixed as to number or position. The usual percenta 
its, by weight, within which the components fall are as 
silicon, 17.75 to 20%; aluminum, 12.3 to 15.5%; sodium, 4 
15.3%; sulfur, 10 to 14%; oxygen, balance (except for ! 
amounts of water and impurities). The preceding figure 
why there is a family of ultramarines and why variations 
position exist. The shades and properties of the ultramarint 
with changes in the proportions of the components. (A Bee 

ULTRAMICROCHEMISTRY is the branch of ani 
chemistry in which, by the use of special apparatus aní 
niques, analyses and other chemical manipulations are P 
on the most minute amounts of material. If a standard a 
method requires about 0.1 gram of sample, the microme 
the analysis would require about 0.001 gram and the 
method about 0.00001 gram.: It is less ambiguous, then,, 
ordinary scale or macro-operations as “decigram methods, 
methods as “milligram methods” and ultramicromell 
“microgram methods” (1 microgram = 0.000001 gram 
0.000000035 oz.). Microchemistry is then “milligram Că 
(1 milligram = 0.001 gram) and ultramicrochemistry, i 
gram chemistry.” ` It is also termed “drop analysis 
sample of blood or other solution being analyzed is ue 
than a drop. 

Systematic ultramicrochemistry originated in- d 
Laboratory in Copenhagen about 1930. The techniques piolo 
there were used chiefly to analyze traces of enzymes, oF 
catalysts, in tiny slices of tissues of plants and a 
techniques applied to this purpose became know? oa 
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histochemistry.” They were widely employed by K. Linderstrom- 
Jang and his co-workers of the Carlsberg Laboratory, as well as by 
many others, to the solution of fundamental biological problems. 

A broader chemical approach was’ made by Paul L. Kirk and 
his co-workers at the University of California, starting about 1933. 
Instead of specific applications to limited types of biological 
problems, the aim of the California group was to make all kinds 
of chemical operations practical with microgram quantities so 
that any chemical study could be made, regardless of the type of 
material studied. Although the chief applications of these tech- 
niques were also expected to be biological in nature, the general 
applicability was demonstrated when they were used to develop 
the chemistry of plutonium, an element used as an explosive in 
an atomic bomb. Microgram manipulation was made necessary 
for atomic-bomb development because only microgram quantities 
of plutonium could be made by methods then available, and larger 
amounts could not be manufactured until extensive chemical in- 
formation was available. Virtually the entire chemistry of pluto- 
nium was elucidated before there was as much as a milligram of the 
pure material in existence and huge production plants were con- 
structed, scaled up from the microchemical levels of production 
more than 1,000,000,000 times—an all-time industrial record. 

Up to about 1940, the strictly chemical techniques were largely 
confined to volumetric operations; i.¢., measurement of liquid 
volumes as a means of analysis.. This was true of both the Copen- 
hagen and California groups as well as several other laboratories 
in which microgram chemistry was being studied or used. In- 
cluded in these developments were methods for study of chemical 
changes through gasometric methods depending on measurement 
of gas volumes, respiration of single cells and of very small or- 
ganisms or bits of tissue, enzyme catalyzed reactions in droplets 
and various manipulative techniques. During World War II fur- 
ther advances occurred in ultramicroweighing, submicrogram 
chemical analysis through colour measurement and chemical study 
of reacting systems containing only a few micrograms of mate- 
rial through improved manipulative techniques. 

Liquid Volumetric Techniques.—Analytical methods de- 
pending on measurement of volumes of liquids were peculiarly 
adaptable to ultramicroanalysis and were the first techniques de- 
veloped.. Titrations were readily performed with burettes made 
from fine capillary tubes which delivered small volumes of re- 
‘gent solutions with an accuracy of +0.02 microlitres or better 
(I microlitre = 0.000001 litre; 1 litre = approx. 1 quart). Liquid 
Samples were measured with the same accuracy by use of the 
same fine graduated tubing. The blood of a grasshopper or a 
droplet from a child’s fingertip could then be measured accurately 
and its constituents accurately determined by titrating this bit 
of blood with a capillary burette. Operations other than titration 
tsually needed to be done. If so, techniques for spinning down 
is opuscles, removing the protein, ashing the blood, filtering 

»Slitring it or boiling it were developed and could be used with- 
Out ever having a greater volume than about one drop of liquid. 
pach means, quantitative analysis for nitrogen, urea, sugar, 
"4 mo acids, lactic acid, ammonia, chloride, sodium, potassium, 
Gala phosphorus and other common constituents of blood 

be performed, 
tina ese procedures can be valuable in the clinical laboratory, 
is they avoid the difficulty of obtaining large amounts of blood 
oa etinis; e.g., from infants, They are useful to the research 

a who can study small plants and animals and their pare 
an aes single cells) which by common methods could not e 
amount at all, They can also be used for the study of minute 
Obtain A of inorganic material such as the radioactive isotopes 
ate ine by the nuclear physicist. The dangers of radioactivity 
samp) with the small sample, and very often only the smallest 
ples can be obtained. 
re Metric Ultramicromethods—Methods depending on 
Mia changes have been chiefly useful in measuring m 
these ae rate of cells, tissues and small organisms. Some z 

A mies have been made sensitive enough to measure the 
Se Tace of oxygen used by single invisible protozoan cells, 

Such instruments could determine the rate of oxygen con- 
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sumption with slightly larger organisms or tissues, One ingenious 
device which has been widely used both for respiration and enzyme 
studies is the Cartesian diver micromanometer which was first 
described by Linderstrom-Lang. 

Gas analysis also was highly developed as an ultramicrotech- 
nique during World War II. Most significant were the methods 
of P. F. Scholander and his associates who succeeded in analyzing 
as little as ten microlitres of gas mixtures for their constituent 
gases with approximately the same accuracy as is possible with 
large samples. These techniques were applied to various physio- 
logical studies. 

Weighing.—Although very sensitive balances were developed 
early in the 20th century, little refinement or use had been made 
of them until 1942. P. L. Kirk, Roderick Craig and J. Gullberg 
succeeded that year in combining earlier weighing principles and 
refining them in a quartz fibre balance which could carry a total 
load of about 100 milligrams and weigh a sample of 0.3 milligram 
with a sensitivity of about 0.005 microgram. (A human breath 
weighs about 750,000 micrograms; a dime, 2,500,000.) With little 
loss in load capacity, the sensitivity could be increased by about 
tenfold. This instrument for the first time made weighing a prac- 
tical technique of ultramicroanalysis and opened the way for de- 
velopment of all types of investigation of ultrasmall samples 
which require weight determination. (See also BALANCE: Ultra- 
microbalance.) 

Colorimetric Submicrogram Analysis.—Most significant 
of developments in ultramicrochemistry during World War) II 
was the initiation of submicrogram analysis by means of the spec- 
trophotometer. By using specially designed capillary absorption 
cells, the sensitivity of the colorimetric methods could be so in- 
creased as to allow the accurate analysis of amounts of many 
materials as low as one or a few millimicrograms (1. millimicro- 
gram = 0.001 microgram = 0.000000001 gram). Little- applica- 
tion was immediately made of this type of technique in practical 
research work, but the field of application is so broad in all phases 
of chemistry, biochemistry and biology that developments along 
this line were expected to outdo all past efforts toward chemical 
study of the microscopic world. (See also SPECTROPHOTOMETRY.) 

Miscellaneous Techniques.—The development of fine ma- 
nipulative methods for separating and handling minute objects, 
such as the nuclei of cells (see M1cRoMANIPULATION), has pro- 
gressed markedly to supplement the quantitative techniques which 
constitute the foundation of ultramicrochemistry, Improved mi- 
croscopic methods using fluorescence from ultraviolet light and 
improved methods of staining certain constituents of cells and 
tissues for identification purposes have come into use, 

For the first time in history, the ultramicrochemist possesses 
the tools with which he can carry chemical investigations into the 
cells, the very seat of life processes of plants and animals, and 
elucidate their nature. He can elaborate the complete chemistry 
of a new synthetic element before the amount of it on earth is 
the size of a small pinhead. He can facilitate or make possible all 
sorts of research investigations which were completely impossible 
without these extremely delicate techniques. 

Medicine, agriculture, radiochemistry and biology can now ad- 
vance in their basic chemical knowledge just as they advanced as 
a result of the invention of the microscope, except that now it is 
chemical vision which is magnified, and now it is possible to see not 
only what is present and how much but how it is composed. 

See also CHEmistry: Microanalysis; Macroscore: Chemical 
Microscopy. 

See Paul L. Kirk, Quantitative Ultramicroanalysis (1950) ; Lockhart 
B. Rogers, Analyt. Chem., 22, 1386-87 (1950). (P. L. K.; X.) 

ULTRAMONTANISM, in Roman Catholic ecclesiastical 
history, denotes the views of those who support the fullest inter- 
pretation and use of the prerogatives of the papacy. The word 
means “beyond the mountains,” and it distinguished those mem- 
bers of the church who regularly looked beyond the Alps, that 
is, to the pope, for guidance. During the period of struggle within 
the church over the extent of the papal prerogatives, the Ultra- 
montanists were opposed by the Cisalpinists (also called Gal- 
licans), who advocated restriction of those prerogatives. Neither 
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term has any modern use, because, in the general opinion of his- 
torians, the Ultramontane party triumphed so completely in 
1870 at the first Vatican council that the Cisalpinists had either 
to relinquish their views or cease to be members of the church. 

Origins and Development of the Theory of Papal Pri- 
macy.—The foundation of this division within the church lay in 
the extent of the authority of the pope. All Catholics at all times 
have acknowledged the bishop of Rome to have a primacy of 
honour; but over the centuries there has been continual dispute 
concerning the existence and effective range of his primacy in 
spiritual and temporal matters. 

The history of the Christian Church from the 1st century has 
seen a fitful but gradual development in the power and prestige of 
the papacy. Throughout this advance, however, the question 
has always been asked, whether it was an abuse of an acknowledged 
spiritual power or whether it was only an inevitable working out 
of the special powers given by Jesus Christ to St. Peter and his 
successors in the see of Rome, and a manifestation of the Holy 
Spirit in the church, in accord with the apparent promise of Christ 
himself: “. . . ‘All authority in heaven and on earth has been 
given to me. Go therefore and make disciples of all nations . . . 
and lo, I am with you always, to the close of the age’” (Matt. 
xxviii, 18-20); “ ‘But the Counselor, the Holy Spirit, whom the 
Father will send in my name, he will teach you all things, and 
bring $ your remembrance all that I have said to you’ ” (John 
xiv, 26). 

The development of papal primacy with regard to the preserva- 
tion and clarification of doctrine has been apparent in the history 
of the church from its beginning, from the council at Jerusalem 
which is described in the Acts of the Apostles, to the second Vati- 
can council. Aspects of this primacy, however, have been the 
subject of great controversies in past centuries. They reached a 
climax in the 19th century when a duly convoked council of the 
church ruled that when the Roman pontiff speaks ex cathedra—in 
his capacity as supreme teacher of the church and on matters hav- 
ing to do with faith or morals—his definitions are “irreformable 
of themselves, and not from the consent of the church.” 

The Conciliar Movement and the Rise of Nationalism.— 
The beginnings of this last controversy may be seen as early as 
the 15th century when the conciliar movement began to take shape. 
According to this theory, which was applied in the Council of 
Constance (1414-18) and in the Council of Basel (1431-37), a 
general council of the church was superior in power to the pope; 
that is, the bishops as a whole were the ultimate authority in the 
church and could, if necessary, depose a pope. Though the popes 
denied this subordination, they were unable to destroy the theory. 
It took deep root, for example, in France, where the French kings 
had long been encouraging nationalism both in politics and in re- 
ligion. 

Thus in the Pragmatic Sanction of Bourges (1438) the French 
gave the force of law to a series of decrees which acknowledged 
the superiority of a general council to the pope, restricted the 
powers of the papacy and gave extensive powers of jurisdiction 
over the French church to the French king. This French move- 
ment, known as Gallicanism, had its counterparts in other Euro- 
pean countries. Despite the efforts of successive popes to abolish 
these theories by repeated condemnations, they continued to have 
a strong hold in many parts of Europe. In 1682 the French clergy, 
again at the instigation of their king, solemnly reaffirmed their 
almost complete dependence on him and repudiated many of the 
papal claims. Louis XIV ordered that the liberties of the Gallican 
church be taught to all those training for the priesthood in France. 
(See further GALLICANISM.) 

Another aspect of papal primacy, the pope’s primacy of jurisdic- 
tion, was also a cause of debate for centuries. One of the chief 
aims of the Hildebrandine, or Gregorian, reform of the papacy in 
the 11th century had been to rescue bishops from domination by 
local princes. While this was good for the independence of the 
church as a whole, it was bitterly opposed by princes and kings 
and even by bishops themselves, who sometimes found it more ad- 
yantageous to be subservient to a local tyrant than to a distant 
pope. This struggle continued long after the Investiture Contro- 
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versy (q.v.), which was one aspect of it, had ended. A 
questions raised by the struggle was one concerning 
ship between papal power and episcopal power. Y 
authority of individual bishops as much divine 
pope? If this were so, what power could a pope c 
individual bishop? This question was hotly and 
cussed at the Council of Trent in the 16th century, but 
sion was taken on it. (See TRENT, COUNCIL oF.) 

To many Catholics of the 16th century and later, a 
restrict papal prerogatives seemed to be dictated 
tionalist and heretical leanings which the collapse of 
empire, the development of the nation-states of Euro 
rise of Protestantism had made familiar. Support 
views of the papacy, always strong, received a ma 
of strength by the centralization of church government | 
at Trent, by the rise of the type of priesthood fos 
Tridentine reforms and lastly by the new religious’ 
notably the Society of Jesus, which thought to see in 
of a vigorously active papacy the cause of true»Catholicist 
great impetus given to missionary expansion by the ra 
of exploration and colonization in the 16th and sul 
turies also enabled the popes to give a striking and 
lead. This renovated Catholicism for the next two 
fought a partly successful struggle in Europe. It attac 
canism in France, the similar movement called Feb 
Germany, and their counterparts in other countries nd 
ing nationalism which was in general so hostile to the 
universal church. The nadir of papal fortunes began” 
suppression of the Society of Jesus by Pope Clement 
under pressure from the Bourbon kings of Europe, 
continued during the periods of the French Revolution, 
tory and the consulate of Bonaparte. g 

The Triumph of Ultramontanism.—The over 
Bourbons, the excesses of the revolutionary fervour 
Napoleon’s treatment of Pius VII all combined to p 
growth of sympathy for the pope and an increasing be 
value of his primacy in safeguarding the fundamental 
church. This mood’was powerfully stimulated by the 
of Du Pape in 1819 by Joseph de Maistre and by th 
H. F. R. de Lamennais (q.v.), who indeed turned out 
Ultramontane than the pope. Meanwhile there had alre 
place such a vigorous assertion of papal primacy of | 
when the pope had, as a consequence of the concordat 
parte, deposed 50 or 60 French bishops, that it hardly: 
sible that Gallicanism could revive. With the restoral 
French Bourbons in 1815 there came, nevertheless, 
restoration of Gallicanism in France and its kindred 
tions in other parts of Europe. 

The fortunes of Ultramontanism in 19th-century 
not be satisfactorily dealt with in general terms ap 
Europe as a whole; continental ecclesiastical history is t 
for that. The movement at times is submerged in 
history of the church in the several countries, for the | 
lution had set going ideas and aspirations which, com 
the development of the Industrial Revolution, preset 
and the rulers of Europe with situations for which past e 
provided them no guidance. ʻ 

The rise of liberalism, which to most rulers of the 
to be synonymous with a desire for anarchy in churi 
caused the popes to combine in reaction with monart 
Gallican sympathies were open. This dismayed many 
tanists who, like Lamennais, sought to link the papacy 
people rather than with their monarchs. The struggl 
lar independence in many countries, notably in Ttal; 
attempts to establish strong governments—in Italy u 
in Germany under Bismarck and in France under Napi 
produced ecclesiastical conflicts which transcend t 
Ultramontanism and raise fundamental questions © 
ship between the church and the modern state, and el"! 
modern democracies, which cannot be adumbrated in 
(See CHURCH AND STATE.) $ 

Moderate Ultramontanism triumphed and emerged a 
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teaching with the definition of papal infallibility (decree Pastor 
Aeternus) and the delimitation\and vigorous. assertion of papal 
rimacy at the Vatican council in 1870. The assembled bishops 
acknowledged the absolute supremacy of the pope in the church, 
They recognized that decrees of a general council must be ap- 
proved by him; that, as successor of St. Peter, he exercises a pri- 
macy of jurisdiction over all Catholics, both clerics and laity, 
and that therefore he has authority over all bishops. When deal- 
ing with matters of faith and morals and speaking as head of the 
universal church he enjoys: a personal infallibility guaranteed, 
according to the council, by Christ himself. Moreover he has 
authority over all matters of discipline in the church and can 
promulgate or abrogate canon laws as it seems good to him for 
the church’s welfare. It is in the amplitude of these powers and 
responsibilities that the assembled bishops of the Catholic world 
saw the modern function of him whom they recognized as the 
vicar on earth of Jesus Christ. 

Seealso COUNCIL; GALLICANISM; INFALLIBILITY; Papacy: The 
19th and 20th Centuries ; Prus: Pius IX. 

BrwrrocrarHy.—Philip Hughes, A History of the Church, 3 vol., to 
1517 (1934 ff.), A Popular History of the Catholic Church (1949); 
E. E, Y, Hales, The Catholic Church in the Modern World (1958); 
R, A, Graham, S.J., Vatican Diplomacy: a Study of Church and State 
on the International Plane (1959) ; B. Tierney, Foundations of the Con- 
tiliar Theory (1955); A. R. Vidler, Prophecy and Papacy: a Study of 
Lamennais, the Church and the Revolution (1954). (E. McD.) 

ULTRASONICS is a branch of acoustics dealing with periodic 
waves with frequencies above the audible range; i.e., greater than 
approximately 20,000 cycles per second. Ultrasonic applications 
noted in detail below include ‘the machining and nondestructive 
testing of metals, the aging of fermented beverages, medical diag- 
nosis and therapy, neurosurgery, and the conversion and storage 
of electrical signals in radar and computer devices. 

The development of electronically controlled sound sources 
after World War I made possible the production of such high- 
frequency waves on a practical basis. Prior to 1935, the subject 
Was generally referred to as supersonics, but confusion arose be- 
Cause of the use of the adjective supersonic to refer to fluid-flow 
Velocity exceeding that of sound waves. Since that date, the term 
ultrasonic for high-frequency sound has become well established. 
In the 1960s the maximum practically attainable ultrasonic fre- 
quency was about 101° cycles or 10,000 Mc/sec, corresponding to 
“Wavelength in air of about 3.4 X 1078 cm and in water 1.5 X 
1075 cm. In 1964 ultrasonic radiation of frequency 6 X 101° 
‘ycles/sec was produced through the action of an intense beam of 
Coherent light from a ruby laser (q:0.) on a sapphire crystal, The 
feasibility of using this radiation (usually referred to as hyper- 
sonic) remained somewhat uncertain. Theoretically, if frequen- 
es of the order of 1011 to 1014 cycles/sec could be produced, 
Ultrasonic study. of solid, liquid, and gaseous states would be 
enormously facilitated. These small wavelengths and high fre- 
ies lead to interesting characteristic effects on matter tra- 
ra os the ultrasonic wave, particularly when the intensity is 
tid ' “rominent among these are cavitation phenomena in liq- 

“sor the appearance of bubbles in the path of the ultrasonic 
an With associated light production and chemical action; the 

Oduction of emulsions of immiscible liquids; and the coagulation 
of Aerosols, 
mutttse of their short wavelength, ultrasonic waves travel in 
andi Sharper beams and can form sharper shadows than can 
bidete, or low-frequency sound waves. Hence they can be used 

` ct solid obstacles present in liquids or gases. By appropri- 
Aii such beams'can'be focused in small regions and produce 
in bs erable local heating as well as very large and rapid changes 
iin sity, This makes ultrasonic radiation very useful in studying 

Sou paganisms and suggests its value in medical therapy. 
Ma aa Detectors.—The standard ultrasonic sources are 
tie Rao and magnetostrictive oscillators (see SOUND: nite 

vices Ces: Practical Sources). Both of these are electroacoustic 
telat Whose flexibility depends on the possibility of designing 

: o ection) circuits ‘to almost any frequency and power 
artz and Rochelle salt are satisfactory and widely used piezo- 
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electric crystals for ultrasonic transducers (see PIEZOELECTRICITY). 
During and after World War II, the search for other piezoelectric 
materials led to the employment of ammonium dihydrogen phos- 
phate (ADP), ethylene diamine tartrate (EDT), and dipotassium 
tartrate (DKT). A particular advantage of ADP is that it is piezo- 
electrically more sensitive than quartz and at the same time more 
rugged than Rochelle salt, since it has no water of crystallization, 
These materials, however, were generally displaced after 1950 by 
the polycrystalline ceramic barium titanate which, after having 
been polarized by the application of a static potential difference, 
will vibrate mechanically on application of the usual alternating 
voltage. This substance is called a ferroelectric since it possesses 
electrical properties (dielectric constant, etc.) analogous to the 
magnetic properties of ferromagnetic materials (see MAGNETISM), 
A practical advantage of barium titanate is that it can be molded 
into practically any shape required. For example, to concentrate 
ultrasonic waves in a small region:a spherically shaped cup of the 
material may be used as a transducer, The Curie temperature of 
barium titanate, îe., the temperature above which the material 
ceases to show its equivalent piezoelectric or electrostrictive ef- 
fect, is 120° C (as compared with about 575° C for quartz). The 
addition of small amounts of lead and calcium titanate raises the 
Curie point somewhat. Lead zirconate-titanate ceramics were in- 
troduced in the mid-1950s and because of their much higher Curie 
temperatures gave promise of widespread transducer use. 

As equation 135 of the article on Sounn indicates, the produc- 
tion of high ultrasonic frequencies demands very thin plates of 
piezoelectric materials, as long as the fundamental resonance fre- 
quency is employed. Higher harmonics can be used to produce 
much higher frequencies from crystals of manageable thickness, 
Thus a quartz crystal of thickness 1,1 mm. corresponding to a fun- 
damental frequency of 3 Mc can be driven at its 100th harmonic 
to produce radiation of 300 Mc. Very thin crystals, however, are 
difficult to prepare with absolutely uniform thickness, Magneto- 
strictive oscillators such as the siren and the Hartmann oscillator 
are also powerful sources of ultrasonic radiation, 

Any reversible source like a piezoelectric or magnetostrictive 
transducer can be used equally well as a receiver or detector. In 
the early stages of development the ceramic type (e.g., barium 
titanate) molded in the shape of a cylinder was the most popular 
detector for nondirectional reception. Another method of detec- 
tion, useful in optically transparent media, is based on the Debye- 
Sears effect: a progressive ultrasonic wave in such a medium with 
its associated density changes constitutes a diffraction grating for 
a beam of light directed at right angles to the direction of acoustic 
propagation, The theory of this effect connects the spacing in the 
optical diffraction bands with the “spacing” in the grating (i.¢., 
the acoustic wavelength) and hence permits the evaluation of the 
ultrasonic velocity from a measurement of the band spacing and 
the acoustic frequency. An estimate of the acoustic intensity can 
also be read from the diffraction pattern and hence the method 
can be used to measure ultrasonic absorption. The accuracy, 
however, is not high. This optical diffraction technique is feasible 
because the wavelength of the ultrasonic radiation is so short (¢.g., 
1.5 mm for 1 Mc radiation in water) and the velocity of light is so 
much greater than that of acoustic waves. 5 i 

Special Properties.—By focusing ultrasonic radiation on a 
small space with a curved radiator, very high intensity can be 
achieved (e.g., up to 5,000 w per cm?). When an intense ultra- 
sonic beam is directed from below at the free surface of a liquid 
like transformer oil, the radiation pressure produces a fountain 
that can rise several centimetres from the surface. If a beaker 
containing a small amount of a volatile liquid like benzene is held 
partly immersed in an oil bath and is irradiated by an intense ultra- 
sonic beam, the liquid is rapidly volatilized and the beaker fills 
with fog. This is attributed to cavitation, the rapid formation in 
the liquid of vast numbers of bubbles, This can also be produced 
by the whirling of a ship propeller, since the water in contact 
with the rapidly moving blade cannot flow to follow the blade; 
hence the pressure falls to or below the vapour pressure of the 
liquid and bubbles of vapour are formed. Their collapse produces 
violently destructive forces in the neighbourhood of solid surfaces. 
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If the liquid contains dissolved air or other gases, large and 
rapid changes in pressure under ultrasonic radiation force the gas 
out of solution; this is called pseudocavitation. If the liquid is 
completely degassed, bubbles can still be formed if the pressure 
change is great enough to overcome the tensile strength of the 
liquid; this is termed genuine cavitation. The excess acoustic 
pressure amplitude necessary to produce it (the so-called cavita- 
tion threshold) increases with the viscosity of the liquid. It ranges 
from about 1.5 atm. for liquids of very low viscosity like carbon 
tetrachloride to about 4 atm. for very viscous liquids like castor 
oil. The threshold also increases as the frequency increases: in 
water at 15 kc. the threshold is about 1 atm; at 0.5 Mc it is 15-20 
atm. 

The inception of cavitation depends on the presence of nuclei 
on which the bubbles can form. According to one theory the 
nuclei are very small solid particles of foreign matter to which the 
dissolved gas may adhere. Another view assumes that the nuclei 
are genuine gas bubbles too small to be seen and that persist in the 
unagitated liquid despite surface tension under the protection of a 
monomolecular organic layer or skin. This theory is in keeping 
with the existence of a cavitation intensity threshold, since a spe- 
cific radiation intensity would be required to break such a skin, 
allowing the gas to diffuse into the bubble and promoting its 
growth. 

At acoustical intensities near the cavitation threshold, the bub- 
bles tend to collect at the pressure nodes of a standing wave pat- 
tern and hence can be used to determine the wavelength and ve- 
locity of the radiation. At high powers cavitation can bring about 
the complete mixing of otherwise immiscible liquids, such as water 
and oil, into a rather stable emulsion. Emulsions of mercury in 
water can also be produced by intense ultrasonic radiation, but 
because of the high density of mercury this result is not achieved 
by cavitation, Rather, the radiation is thought to force the water 
into the mercury with the formation of water droplets coated with 
thin layers of mercury. Emulsification through ultrasonic cavita- 
tion is believed to be connected with the large forces released in 
the collapse of the bubbles or with hydrodynamic streaming pro- 
duced near cavitation bubbles by the acoustic radiation. This 
may account for ultrasonic effects on living cells. Emulsions of 
solid particles in liquids can be formed by the ultrasonic bombard- 
ment of a piece of the immersed solid (e.g., lead or silver). This 
seems attributable to the destructive action of cavitation on the 
solid. 

Some liquids become luminescent when irradiated ultrasonically, 
the intensity of the light being approximately proportional to the 
product of the viscosity and the electric dipole moment. It has 
been suggested that enough electric charge may be produced by 
friction between the cavities and the surrounding liquid to build up 
the electrostatic potential necessary for a discharge. It has also 
been held that chemical action may be involved. It is known that 
in the collapse of a cavitation bubble very high local temperatures 
are produced (e.g., of the order of 10,000° C) and these may pro- 
duce ionization of the contained gas with resultant luminescence 
(q.v.). This agrees with the observation that some kinds of chemi- 
cal reaction are promoted by ultrasonic radiation. Thus in water 
containing dissolved oxygen,, hydrogen peroxide is formed; free 
chlorine is produced in the reaction of water with carbon tetra- 
chloride in the presence of dissolved gases. These reactions appear 
to be best explained as gas-phase reactions in the cavitation bub- 
bles, Oxidation processes in general are stimulated by ultrasonic 
radiation. The accelerated aging of wine and distilled liquors is a 
practical application. 

An important ultrasonic effect is the coagulation of aerosols 
like smoke and mist. The small particles, in following the vibra- 
tions set up in the medium, collide more frequently and tend to 
stick together, producing larger particles which gradually clear the 
field, This has an important industrial application to precipitation. 

Ultrasonic heating can be very considerable, particularly when 
intense radiation is focused on a small region. For example, 
2 cm? of wax under ultrasonic radiation for 10 sec at 250 ke showed 
a rise in temperature of 44° C. Experiments with the ultrasonic 

siren have shown that when the hand is held in a high-intensity 
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beam, a decided feeling of warmth is felt between the fin 
Heat resulting from an intensity of 1-3 w per cm? at 20 ke jg 
ficient to kill small animals. F 
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Technical and Industrial.—One technical application jg 
of the ultrasonic delay line. An electrical signal in the form of 
pulse may be transformed into an equivalent ultrasonic p 
into a suitable solid rod (such as fused quartz), and allo 
travel back and forth until its presence is desired, when it 
transformed as an electrical signal. Since the velocity in 
is accurately known, any desired time delay can be precisel 
vided. Liquid delay lines (e.g., mercury) are also feasible 
lines are used in radar installations and in high-speed ele 
computers. 

Since acoustic waves of sufficiently high frequency can be mi 
to travel in a beam with little spreading, such a beam can 
a physical medium and detect nonhomogeneities in it by refl 
This is the principle of the ultrasonic reflectoscope, invent 
F. A. Firestone, in which an ultrasonic beam or pulse penet 
a metal, for example, produces an echo when it strikes a flaw 
has different acoustical properties from the surrounding mate 
This echo can be detected by the same transducer that emi 
original pulse. This device is the basis of an important indus 
technique of nondestructive testing of metals and other 
bodies. It is important to note that electromagnetic ra 
is not suitable for this purpose in conductors since it is so 
absorbed by them (see NONDESTRUCTIVE TESTING), 

Another important industrial application of ultrasonics 
machining of very hard materials. If an abrasive paste is insert 
between an ultrasonic vibrator and a brittle material, the lati 
is worn away rapidly as the paste and vibrator tip pene [ 
Effectively this provides an ultrasonic drill which (since 
not rotate) can produce holes of any shape. Ultrasonic: 
applied to moving metal surfaces in contact can reduce t! 
tion between them. When applied to a cutting tool, ulti 
vibrations substantially reduce the forces needed in cut 
grinding metals. 

Ultrasonic radiation in liquids can be used for cleanin 
parts (e.g., the teeth in cutting tools) by removing all trae 
foreign matter adhering to the metal in otherwise inact 
It is found that frequency of the order 1 Mc isd 
The action has been attributed to cavitation, but acoustic 


dyestuffs. 

Aluminum and tin are bonded more efficiently with an 
soldering iron which by removing the oxide scale from the! 
num eliminates the need for fluxes, In the production of 
ultrasonic irradiation of melts produces much finer and more 
form texture. Similar techniques have been employed ing 


of high polymers. For example, 
toluene was irradiated with 284 kc waves with an intensity 01% 
5 w. per cm, the molecular weight of the long-chain moles 
reduced from 100,000 to 50,000 in 30 minutes. 
nism was still a subject of controversy in the 1960s. 
effect is ultrasonic action in thixotropic gels. Such a sul sa 
a gel (i.e., a colloidally dispersed system normally in soli 
which when agitated turns to a liquid and then returns toy 
state when the agitation ceases; ultrasonic radiation cam M 
agitation for the gel-sol transition. 

The speed of ultrasonic waves in a liquid is u 
control device; e.g., to measure and control the amoun! 
solids in milk. ayo 

Biological_—The 1960s saw the growth of a large bo 
erature on biological applications of ultrasonics. — 
other microorganisms may be destroyed by ultrasonic ra A 
sufficient intensity; if the intensity is low, growth is $ 
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Ata threshold that is usually lower for large organisms than for 
small, destruction sets in and proceeds logarithmically with the 
time, This suggests the action of cavitation when the organisms 
are in a liquid environment. However, ultrasonic waves are also 
lethal for some organisms in air, where cavitation cannot operate. 

Waves of frequency 1 Mc and intensity about 4 w per cm? pro- 
duce obvious necrosis of living animal tissue (¢.g., the tail of a 
mouse) if continued long enough; i.e., about 30 minutes. This 
damage arises almost entirely from the ultrasonic heating effect, 
Ultrasonic irradiation of the spinal cord of a frog at 1 Mc produces 
irreversible paralysis of the hind legs, The effect does not seem 
to arise from local heating of the nerve cells or from cavitation. 
It has been suggested that the effect arises from disruption of 
macromolecules in the nerve cells. 

The ability to focus very intense ultrasonic waves in a small 
space without disturbing surrounding tissue provides a very plaus- 
ible tool in neurosurgery. ‘The exploitation of this was proceeding 
rapidly in the 1960s. Ultrasonics was being used successfully in 
medical diagnosis, and the development of equipment for the de- 
tection of nonhomogeneities in soft tissues was under way. Here 
it was expected to be successful with tissues for which X rays 
are inadequate, Also envisaged was the development of an ultra- 
sonic microscope to study the distribution of proteins in living 
cells, 

Ultrasonics has been employed extensively in medical therapy 
since 1939 and many types of applicator have been developed for 
different parts of the body. Clinical success has been claimed in 
arthritis, muscular rheumatism, and sciatica. Most authorities 
leaned toward the view that improvement follows selective heating 
in the interfaces between tissues of different physical properties. 
Such bioacoustic work is a growing cooperative activity of biolo- 
gists and physicists. 

BistiocrapHy.—E. G. Richardson, Ultrasonic Physics, 2nd ed. 
(1962); E. Ackerman, Biophysical Science (1962); B. Carlin, Ultra- 
sonics, 2nd ed. (1960) ; J. R. Frederick, Ultrasonic Engineering (1965) ; 
K, F. Herzfeld and T. A, Litovitz, Absorption and Dispersion of Ultra- 
sonic Waves (1959); W. P. Mason (ed.), Physical Acoustics, 4 vol. 
(1964); B. Brown, High Intensity Ultrasonics (1965) ; C. F. Brock- 
tby et al., Ultrasonic Delay Lines (1963); B. Banks et al., Ultrasonic 
Flaw Detection in Metals (1962). (R. B. L.) 

ULTRAVIOLET LIGHT: see RADIATION: BIOLOGICAL EF- 
tects: Radiation and Human Health: Effects of Visible and 
Ultraviolet Light. 

ULUGH BEG (Momamman TURCHAY; 1393-1449), the son 
of Shahrukh and grandson of Timur (qq.v.), under whom the cul- 
‘ure associated with the Timurid dynasty reached its peak, was 
born at Soltaniyeh, Tran, in 1393. At an early age he was governor 
of part of Khurasan and Mazanderan for his father, who in 1408 
‘tized Samarkand from his nephew, Khalil, for Ulugh Beg. Ulugh 

8 was primarily a man of scholarly tastes, in whose time Samar- 
känd became the centre of Muslim culture. He specialized in 

oranice studies and wrote poetry and a history of Genghis Khan’s 
Sur sons, He also loved buildings. At Samarkand he built on a 
grand but fastidious scale and was extremely interested in Chinese 
Final of decoration, for which he employed artists from China. 
Re Y mathematics captured his interest, and his famous ob- 
the ‘tory at Samarkand was begun in 1428. The computations of 
bea astronomer Ptolemy not according with his own and his col- 
lithe , he commissioned a book of tables in which questions re- 
M £ to the regulation of time, the stars’ courses, and the posi- 

"Ss of fixed stars were examined and to some extent recalculated. 
ta Work excited the interest of Graevius (John Greaves) of Ox- 

a the 17th century, and T. Hyde translated it in 1665. 
State Beg was a failure in more mundane affairs. He was 
ii ad sole surviving son, but other Timurid princes profited 
on Sh i, Inactivity in ensuring to himself the power he inherited 
tol . rukh’s death (1447), He was put to death at the instiga- 

of his son, Abd al-Latif, on Oct. 27,1449. — (P. W. A.) 
Moree RSTON, a market town and urban district in the 
bier nee and Lonsdale parliamentary division, in the Furness 
NE of Y Lancashire, just south of the Lake District, Eng., 9 mi. 
op arrow-in-Furness and 37 mi. NW of Lancaster by road. 

' (1961) 10,527. Ulverston occurs in Domesday Book, where 
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Vlureston is named as a manor, Early in the 12th century the 
manor passed to Stephen, count of Boulogne, who gave it to Fur- 
ness Abbey. In 1196 the abbot granted the vill of Ulverstone 
with the inhabitants to Gilbert Fitz-Reinfred, who granted it a char- 
ter and made it a free borough. The lordship became divided. One 
part passed to the Harringtons and finally to Henry Grey, duke 
of Suffolk, on whose attainder in 1553 it was forfeited to the 
crown; the other, returned to the abbey at the Dissolution, was 
surrendered to the crown. Early in the 17th century the crown 
alienated the manor, which descended to the family of Buccleuch, 
In 1280 Roger de Lancaster obtained a charter from Edward I 
for a weekly market and an annual fair. The council maintains 
the markets and the fairs are still held annually at Whitsuntide 
and Martinmas. The Church of St. Mary, founded in 1111, re- 
tains the original (Transitional) south door, but is mainly Perpen- 
dicular in style with an altar-tomb of 1588, Swarthmoor Hall, 
former home of George Fox and a centre of the Quaker movement, 
is in the care of the Society of Friends, The lighthouse monument 
on Hoad Hill is to the memory of Sir John Barrow, the explorer, 
author, and secretary to the admiralty, who was born in the parish, 
Conishead priory, 2 mi. SE, a mansion on the site of a priory 
founded in the reign of Henry II, is a convalescent home for mine- 
workers, Ulverston’s former iron and steel works and the chemi- 
cal and paper works have disappeared and the principal industries 
now include the manufacture of antibiotics, electrical accessories, 
leather tanning, light engineering and clothing. 

UL’YANOVSK, an oblast of the Russian Soviet Federated 
Socialist Republic, U.S.S.R., was established in 1943. Area 14,- 
402 sq.mi. (37,301 sq.km.); pop. (1959) 1,117,359. The Volga 
River divides the oblast in two. The larger, western part con- 
sists of the rolling hills of the Volga uplands, which are greatly 
cut up by river valleys and erosion gullies, while the smaller 
Trans-Volga is a low plain. The forest-steppe has been largely 
plowed up, though oak forests abound in the west. The impor- 
tance of agriculture (chiefly wheat, millet, maize, and sunflowers) 
is reflected in the large rural population (712,975). The 5 towns 
and 18 urban districts, with the exception of Ul’yanovsk, the ad- 
ministrative centre, are all small and mostly engaged in processing 
agricultural produce. (R. A. F.) 

UL’YANOVSK (formerly Sruprrsx), a town and adminis- 
trative centre of the Ul’yanovskaya (Ul’yanoysk) Oblast’ of the 
Russian Soviet Federated Socialist Republic, U.S.S.R., lies on the 
right bank of the Volga. Pop. (1959) 205,942, Founded as a 
fortress on the Simbirsk defensive line in 1648, it was renamed in 
1924 in honour of V. I. Ulyanov (Lenin), who was born there and 
whose home is preserved as a museum. Ul’yanovsk has engineer- 
ing, flour milling, distilling, and brewing industries, and serves as 
an important river port and railway junction. (R. A. F.) 

ULYSSES: see OnyssEUS. 

“UMAR IBN ABI RABI‘AH (‘Umar IBN 'ABDALLAH IBN 
ABI RABAH AL-MAKHZUMI) (644—712 or 719) is by common con- 
sent the greatest amatory poet of early Arabic literature. He 
belonged to a wealthy merchant family of the Quraish (Koreish) 
tribe of Mecca, where he spent most of his life, Although this 
genre of Arabic poetry had been sporadically practised before his 
time, he was the first to perfect it, Little is known about the 
external events of his life, for the numerous anecdotes related 
about him are manifestly literary fabrications, But the internal 
evidence of his poetry gives a valuable picture of the social life of 
the Hejazi aristocracy of his time. 

See Paul Schwarz, ‘Umar ibn Abi Rabi'a, ein arabischer Dichter der 
Umajjadenseit (1893) ; and text edition by the same author (1901). 

(A. F. L. B.) 

UMBELLIFERAE, the carrot or parsley family, a diverse 
group of herbs recognized since the time of Theophrastus (3rd 
century B.c.). The 2,500 species, worldwide in distribution, pri- 
marily in temperate areas, include both familiar food plants and 
poisonous species. Important foods are the carrot (Daucus), 
celery (Apium), parsley (Petroselinum) and parsnip (Pastinaca). 
Cryptotaenia, Lomatium and other genera have been used locally 
as foods. Arracacha (Arracacia) is cultivated in northern Andean 
South America for its edible roots, which resemble parsnip in size, 
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form, texture, colour, and odour, They have a high starch con- 
tent and serve as a substitute for potato. Propagation of arracacha 
is by offsets from the rootstock planted in well-fertilized and 
mulched soil; harvesting is from 10 to 14 months after planting. 
The varieties cultivated require the uniform day length of the 
tropical latitudes, but the best-quality roots are produced in the 
mountains with optimal growing temperatures of 15° to 20° C 
(59° to 68° F). 

Condiments belonging to the Umbelliferae are anise (Pimpi- 
nella), caraway (Carum), chervil (Anthriscus), dill (Anethum), 
fennel (Foeniculum), lovage (Levisticum), and angelica (Angel- 
ica). Gum resins are obtained from Ferula (galbanum, ammonia- 
cum, and asafetida) and Dorema (ammoniacum). Some genera 
have been used medicinally (Ammi, Coriandrum, Ferula, Foenicu- 
lum). Other genera possess poisonous alkaloids, especially in the 
roots and fruits, and may cause death if eaten (water hemlock or 
Cicuta, poison hemlock or Conium, and fool’s-parsley or Aethusa). 
A few have been grown as ornamentals—Queen Anne’s lace 
(Daucus), blue lace flower (Trachymene), cow parsnip (Hera- 
cleum), sea holly (Eryngium), angelica (Angelica), and goat weed 
(Aethusa). Two genera, Laretia and Azorella, form large woody 
mounds, “vegetable sheep,” used as a fuel in the Andes. 

The family is closely related to the Araliaceae (ginseng family) 
and probably derived from the same stock. The Umbelliferae 
differ in being predominantly herbaceous with sheathing petioles 
or leafstalks, and with a dry fruit, the schizocarp, that. splits at 
maturity into two dry segments. The two families are placed in 
the order Umbellales to which some authors also refer the Corna- 
ceae (dogwood family) and, sometimes, Nyssaceae (nyssa family). 
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The plants are annual or perennial aromatic herbs, | 
woody (Astericium, Azorella, Bupleurum, Gymnophyton, L 
Trachymene, etc.) or treelike (Myrrhidendron and some species \ 
Eryngium), They are dicotyledonous, bearing two seed lea 
The stems are commonly ribbed and hollow between the n a 
The leaves are alternate, or basal, or rarely opposite, usually muh | 
divided and incised, and with sheathing petioles. Species. d 
Eryngium and Aciphylla have monocotyledonoid leaves resem| i 
those of the bromelia family (Bromeliaceae). The flowers ar 
small, regular, usually white, yellow, or purplish, with separate 
petals arranged in simple or compound umbels that may be fat 
topped, globose, or somewhat concave. The umbels and umbellets 
are frequently subtended by bracts and bractlets.. The umbel may 
be spreading with the outer flowers radiant as in Ammi and 
Heracleum, capitate as in Eryngium, or rarely reduced to a single 
flower (Asciadium). The flowers are mostly bisexual, but are 
sometimes unisexual with occasionally entire umbellets being mie 
or staminate. Both staminate and perfect flowers (with both 
stamens and pistils) may occur in the same cluster; or staminale 
and pistillate flowers (Echinophora); or staminate or pistillate (as 
in Arctopus). Cross-pollination is general and the umbels are 
visited by a variety of beetles and small flies. The calyx lobes or 
outer floral leaves are small or absent. The five free petals, eath 
usually with an inflexed tip, alternate with five stamens inserted on 
a nectar-secreting disk. The. pistil is’ composed of two united 
carpels and the inferior ovary is two-celled.. Each cell contains 
one ovule. The two styles are often swollen at the base, uu — 

The characters of the schizocarp are very diverse and have beet 
used extensively in the classification of the family. The 
are united by their faces and may be flattened laterally (at right” 
angles to the face) as in Carum and Apium, dorsally (parallel to 
the face) as in Lomatium and Peucedanum, or may be almost 
terete, circular in transverse section, as in Foeniculum. Each seg: 
ment has five primary ribs, which may be inconspicuous or may be 
developed into broad thin or corky wings. Oil tubes are usual 
evident in the intervals between the ribs and on the face and) 
occur in the ribs. 

Three subfamilies are recognized: the Hydrocotyloideae w 
270 species widely distributed particularly in the southern | 
sphere (Azorella, Bowlesia ; Centella, Hydrocotyle, Trachymen); 
the Saniculoideae with 260 species primarily in the northern h 
sphere but with a few bipolar genera (Eryngium, Sanicula); a 
the Apioideae (1950 species) likewise best developed in the note 
ern hemisphere but with a few bipolar or southern hemispit 
genera. The Apioideae include many of the common genera sit” 
as Angelica, Apium (celery), Arracacia, Bupleurum, Carun 
way), Cicuta (water hemlock), Conium (poison hemlock), Cyt 
terus; Daucus: (carrot), Ferula (asafetida, galbanum), Hera 
(cow parsnip), Ligusticum, Lomatium, Oenanthe, Oreomyt 
Osmorhiza, Pimpinella (anise), Peucedanum, Prionosaa® 
Seseli, Sium, Smyrnium (alexanders), and Tauschia. y 

See also ALEXANDERS; ANISE; AMMONIACUM į CARROT 
ERY; WATER HEMLOCK and. other articles on individual P4 
mentioned, (Mp, E 

UMBERTO: see Humpert I and HUMBERT IlL. 

UMBRIA (ANCIENT). In Roman times, Umbria in 
most of modern Umbria (for which see UMBRIA) ani 
northward to the Adriatic, It was bounded by Etruria 
Tiber to the west and Picenum and Sabine territory tg 
southeast; to the north was land settled by invading GaU i 
GAUL, CISALPINE), who also occupied fora time the coast 
of Umbria known as the ager Gallicus. } ovri) 

The Via Flaminia passed through it from Ocriculum Ox 
to Ariminum (Rimini); along it lay the important towns ‘ N i 

(Narni), Carsulae, Mevania (Bevagna), Forum Flamin, 
(Nocera Umbra), and Forum Sempronii (Fossombrone), 
the Adriatic coast were Fanum Fortunae (F: ano) ane. Ei 
(Pesaro). To the east lay Interamna (Terni), Spoleti nern 
leto), Fulginiae (Foligno), and the important town OF =a ton 
on the side of the Apennines toward Picenum. On the ria 
Etruria lay Ameria (Amelia) and Tuder (Todi); both oF mbt 
road from Rome to Perusia (Perugia; not part of ancien! 
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avium (Gubbio), which occupied a very advantageous position 
the main pass through the Apennines, and Hispellum 
(Spello): Not far off was Asisium (Assisi), while far to the north 
in the mountains lay Sarsina. Under the Roman Empire Umbria 
formed the sixth region of Italy; c. A.D. 300 Umbria east of the 
Apennines, known as Flaminia after the road, was detached to 
form one province with Picenum (q.¥.), while the remainder was 
grouped with Etruria as the province of Tuscia et Umbria. 

The name Umbria is derived from the Umbri, but it is difficult 
and dangerous to equate the literary, archaeological, and linguistic 
evidence relating to the inhabitants of this area. Archaeology 
reveals that during the Bronze and Early Iron ages it was inhabited 
primarily by an inhuming population. Linguistic evidence shows 
that at Iguvium in Umbria an Indo-European dialect (“Umbrian”) 
was used c. 400 B.C. (see IGUVINE TABLES; UMBRIAN LANGUAGE). 
Herodotus speaks of Ombrikoi occupying central and northern 
Italy, while Pliny the Elder records that the Umbrians were said 
to be the most ancient race of Italy. It is all too easy to con- 
fuse the categories and to assert loosely that the “Umbrians”’ 
spoke an Indo-European dialect; this is true of a certain place 
and time (a marginal area in a late period) but is probably quite 
untrue of the inhabitants of Umbria 500 or 1,000 years earlier. 
The name Umbri may well be applied to a widespread pre-Etrus- 
can population which later was gradually restricted to Umbria 
proper by Etruscan and Gallic attacks, How it should be related 
to cultural and linguistic groups is controversial. If Villanovans 
(q.v) were speakers of Italic, the Italic “Umbrian” dialect may 
have been introduced by them, but it will not have been diffused 
throughout Umbria, the greater part of which was occupied by 
Bronze Age “Apennine” and “Picene” cultures, not by the cre- 
mating Villanovan civilization (the attempts to equate Umbrians 
and Villanovans have led to confusion). 

Against the Romans the Umbrians never fought any wars of im- 
portance. They made a belated attempt to aid the Samnites in 
their decisive struggle against Rome (308 8.c.); but their com- 
munications with Samnium were impeded by the foundation of a 
Roman fortress at Narnia (299 B.c.), and at the great Battle of 
Sentinum (295 .c.), which was fought in their own territory, 
the Umbrians did not lend the Samnites any substantial help. 
They did not oppose the construction of the Via Flaminia through 
their country in 220 or help Hannibal in the Second Punic War. 
Ih 200 B.C, they received from the Romans a portion of the ager 
Gallicus reconquered from the Senonian Gauls. In the Social War 
(90-89 B.c.) they joined the rebel'allies (socii) tardily and were 
among the first to make their peace with Rome. Thereafter they 
Were quickly romanized. 

The material prosperity of Umbria resulted from the fertility 
of the humerous small valleys which intersect the Apennines in 
this region, The chief products were olives, vines, and spelt; the 
Uplands harboured the best wild boars of Italy. The abundance of 
"scriptions and the high proportion of army recruits attest its 
ee populousness, Among its most famous natives were 

Sim, Plautus (born at Sarsina) and Propertius (born at 
„The Umbrians had, in addition to the city (tota), a larger ter- 
titorial division in the tribus (trifu). Ancient authors describe 

em as closely resembling their Etruscan enemies in their habits. 

re is proof of strong Etruscan influences in Umbria, and the 
oo alphabet is undoubtedly of Etruscan origin. Etruria 
si eat the towns near it (e.g., Tuder and Iguvium) the art 

if AR The Umbrians counted their day from noon to noon, 

s ‘Sata they borrowed this likewise from the Etruscans is 


tbs J. Whatmough, The Foundations of Roman Italy, pp. 192 ff. 


dle), ©: Radke in Pauly-Wissowa; Realkineyelopädie dani ipisien 
1S, s, vs # 
senschaft, Supplementband ix, 174 Pee ahaa 
i VMBRIA, a region of central Italy, comprising the provinces 
Pop, crugia and Terni (gg.v.). Area 3,265 sq.mi. (8,456 sq.km.) ; 
Valle (1961) 779,783. Umbria’s core is the upper and middle 
k i Of the Tiber, flanked on the west and east by low hills that, 
© east, gradually rise to the Umbrian-Marchigian Apennines 
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(Roman Apennines), The characteristic feature of the region’s 
physiography is the prevalence of wide basins, some of lacustrine 
origin (Lago Trasimeno); others form sections of river valleys, 
such as the Umbrian Valley between Perugia and Spoleto and the 
Tiber Valley from Sansepolcro to Umbertide, or small depressions, 
such as the plains of Gubbio and Terni, Farming in the hills and 
valleys is prosperous, characterized by intensive land use, espe- 
cially intercropping. The principal cereals are wheat and maize 
(corn), the latter supporting a sizable number of pigs. Potatoes, 
sugar beets, grapes, and olives are grown, and the wine of Orvieto 
is well known throughout Italy. The major power centre of Um- 
bria is the hydroelectric complex of Terni, which supports the 
steel, chemical, and electrochemical industries at Terni, Narni, 
and Foligno. Textiles and food industries at Perugia are impor- 
tant. The main Rome-Florence railway passes through the south- 
ernmost part of the region, with a branch through Terni to Foligno 
and Perugia, joining the main line south of Cortona. The other 
main line (Rome-Ancona) passes through Terni and Foligno to 
Fabriano and Ancona, There is an excellent system of highways 
and bus communications. 

While Umbria has some interesting monuments of the Roman 
and early medieval periods, it was during the medieval Gothic 
period that such architectural glories as the cathedrals of Assisi 
and Orvieto and palaces such as those of Todi, Perugia, and Gubbio 
came into being, some embellished by the greatest artists of the 
13th and 14th centuries. During the Renaissance, Umbria once 
more occupied a place of honour in the creative arts, especially 
Perugia, with masterpieces by the painters Perugino and Pinturic- 
chio of the Umbrian School; the great Raphael came from Urbino, 

(G. Ku.) 

History.—The modern region takes its name from the Umbria 
of Roman times. See UMBRIA (Ancient). After the Lombard 
invasion in the 6th century A.D., most of the country was incorpo- 
rated in the Duchy of Spoleto, but part remained in Byzantine 
hands till the establishment of the temporal power of the Holy 
See (see Papa States). Later rivalry between the popes and the 
Holy Roman emperors gave rise to conditions that favoured the 
emergence of communes, and Perugia became the leading city- 
state of Umbria, The campaigns of Cesare Borgia and of Pope 
Julius II won back most of the towns for the Holy See, and in 
1540 Pope Paul III finally subdued Perugia. The expression 
“Province of Umbria” embraced the modern region (minus 
Orvieto) and Rieti in the 17th century and was extended to include 
Camerino in the 18th, Umbria was attached to the Roman Re- 
public in 1798, restored to papal rule in 1800, and incorporated in 
the French Empire in 1809, Under papal rule again from 1814, 
the “Legation of Umbria” comprised the “delegations” of Spoleto, 
Perugia, and Rieti till its occupation by Sardinia-Piedmont in 
1860. Under the Kingdom of Italy (from 1861) the region had 
only one province, that of Perugia, till 1927, when that of Terni 
was created. (X.) 

UMBRIAN LANGUAGE. The dialect in which the Igu- 
vine Tables (g.v.), the ancient bronze tablets found near Iguvium 
(modern Gubbio, Italy), are written is usually known as Um- 
brian, as they are the only monument available of any length of 
the tongue spoken in the Umbrian district before it was latinized. 
The language is that of a certain limited area, which cannot be 
shown to have extended very far beyond the eastern half of the 
Tiber valley (from Interamna Nahartium to Urvinum Mataur- 

nse). 
F vee has diverged from Oscan (q.v.), the other really well 
known dialect of ancient Italy, in the following matters: | 

1. The palatalization of k and g before a following i or e, or 
consonant i as in tiçit (i.e., digit) = Lat. decet; muieto past part, 
passive (pronounced as though the i were an English or French 
j) besides Umb. imperative mugatu, Lat. mugire. TI 

2. The loss of final -d, e.g., in the abl, sing. fem. Umb. toté = 
Osc. toutād. y 4 

3. The change of d between vowels to a sound akin to r, written 
by a special symbol q (d) in Umbrian alphabet and by RS in 
Latin alphabet; e.g., teda, in Umbrian alphabet = dirsa in Latin 
alphabet, “let him give,” exactly equivalent to Paelignian dida. 
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4. The change of -s- to -r- between vowels as in erom, “esse” = 
Osc. ezum, and the gen. plur. fem. ending in -aru = Lat. -arum, 
Osc. -azum. 

To this there are exceptions, for example, asa = Lat. ara, which 
are generally regarded as mere archaisms. Unfortunately the 
majority of them are in words of whose origin and meaning very 
little is known, so that in many the -s- may represent -ss- or -ps- 
as in osatu = Lat. operato (cf. Osc. opsaom). 

5. The change of final -ns to -f as in the acc. plur. masc. vitluf 
= Lat. vitulds. 

6. In the latest stage of the dialect the change of final -s to -r, 
as in abl. plur. arver, arviis, i.e., “arvorum frugibus.” 

7. The decay of all diphthongs. 

8. The change of initial / to v, as in vutu = Lat. lavito. 

Except for the consequences of these phonetic changes, Umbrian 
morphology and syntax exhibit no divergence from Oscan that 
need be mentioned here, save perhaps two peculiar perfect for- 
mations with -/- and -n¢i-; as in ampelust, fut. perf. “impenderit,” 
combifiangiust, “nuntiaverit” (or the like). 

See also Iratic Dratects; for the Umbrium alphabet, see Table 
of Italic Alphabets in the article ALPHABET. 

BretrocrapHy.—C. D. Buck, Oscan and Umbrian Grammar, 2nd ed. 
(1928); R. von Planta, Oskisch-umbrische Grammatik (1892-97); R. 
S. Conway, The Italic Dialects (1897); J. Whatmough, Foundations 
of Roman Italy (1937); E. Vetter, Handbuch der italischen Dialekte 
(1953— ); A. Ernout, Le Dialecte ombrien (1961); E. Pulgram, The 
Tongues of Italy (1958). (J. Wa.) 

UNAKA MOUNTAINS is the name frequently applied to 
the mountains in Avery and Mitchell counties in North Carolina 
and Unicoi and Carter counties in eastern Tennessee. The Unaka 
Mountains are actually the southwestern segment of the Blue 
Ridge Mountain system. The range runs between the Great Ap- 
palachian Valley (to its west) and the Blue Ridge escarpment (to 
its east) along the Tennessee-North Carolina boundary, and ex- 
tends into southwestern Virginia and Georgia. Elevations range 
from 2,000 to 6,000 ft. with the main ridges averaging 5,000 ft. 
(1,500 m.). Included in the Unaka Mountain Range are: the 
Great Smoky Mountains with Clingmans Dome (elevation 6,642 
ft. [2,024 m.]); also Iron Mountains (3,000-4,200 ft. [900-1,300 
m.]); Chilhowee (1,500-3,000 ft.); Unicoi (5,472-5,600 ft. 
[1,668-1,700 m.]); Stone (4,218 ft. [1,286 m.]); Brasstown Bald 
(4,784 ft. [1,458 m.]); and the Holston ranges (2,500-4,000 ft.). 
The Unakas have been severely dissected by stream erosion; in 
general 80 to 90% of their area consists of steep slopes and deep, 
narrow valleys. Extensive geological faulting and folding along 
their western margins also has contributed to the development of 
their complex topography. 

Most of the Unaka system is covered by national forests, includ- 
ing Pisgah, Nantahala, Jefferson, and Cherokee. The forests con- 
sist principally of hardwoods and abound with wildlife. 

(M. C. P.) 

UNAMUNO, MIGUEL DE (1864-1936), Spanish scholar 
and writer, and one of the most influential Spanish thinkers of his 
time, was born of Basque parents at Bilbao on Sept. 29, 1864. He 
studied the classics and philosophy at Madrid, and in 1891 became 
professor of Greek at Salamanca. Most of his life was spent 
there: he was appointed rector of the university in 1901, removed 
for political reasons in 1914, re-elected in 1931, made rector for 
life in 1934, but again removed in 1936. In 1924 he was deported 
to Fuerteventura, in the Canary Islands, for his attacks on the 
dictatorship of Gen. Primo de Rivera: thence he fled to France, 
where he remained until the fall of the dictatorship in 1930. An 
opponent of the decadent Spanish monarchy, he was an inde- 
pendent Republican deputy to the Cortes, 1931-33. On the out- 
break of the civil war, he at first declared in favour of the 
nationalists, but later denounced both sides, and was confined to 
his house in Salamanca, where he died on Dec. 31, 1936. 

The eldest of the “generation of 1898,” Unamuno early made his 
influence felt. Significantly, his first literary labour was the trans- 
lation of Carlyle’s The French Revolution, in which he “did vio- 
lence to Spanish” to match Carlyle’s “violation of English.” His 

first published work, essays entitled En torno al casticismo (1895) 
on the theme of Spanish anachronism and isolationism, was the 
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-that a character in fiction may be as real as a man in 


earliest effective questioning of Spain’s place in an 
scientific world. His first novel, Paz en la guerra 
on his childhood memories of the Carlist siege of B: 
regarded as the first “existentialist” novel. It was 
several books of essays. In 1905 appeared Vida de. 
Sancho (Eng. trans., Life of Don Quixote and Sai 
detailed analysis of Cervantes’ characters, whose intr 
and immortality was, Unamuno considered, greater 
their author. The book is also a profession of a faith 
a plea for redemption through spiritual extravagance 

At the heart of Unamuno’s view of life is his perso 
sionate longing for immortality, most poignantly expres: 
masterpiece Del sentimiento trágico de la vida (1913; 
The Tragic Sense of Life in Men and in Peoples, 192: 
explores the chasm between faith and reason. In La a 
Cristianismo (first published in French, 1925; in Spanis 
Eng. trans., 1928) he developed his philosophy of 
doubt, and, although he always called himself a Catholic. 
books express such a sense of uncertainty that they 
placed on the papal index. 

Deeply concerned with man as an individual, not as 
animal,” Unamuno wrote innumerable essays, which, if 
any common theme, are calls to preserve personal ini 
ever paradoxical this may seem in a compromised society 
for one’s own truth, however agonizing, and to a 
itself, however doubt-ridden. Himself, as he said 
doubt and agitator of consciences,” Unamuno preached 
strive against fate and to deny annihilation, In his later1 
heroes are “agonists” rather than protagonists. The 
world of passionate problems which they have created” 
selves, immune from trivialities because of their trag 
Amor y pedagogia (1902) describes a father’s attemp 
up his son scientifically, ending in failure and the ruin o 
Niebla (1914; Eng. trans., 1928) demonstrates Unami 


reality. Abel Sánchez (1917; Eng. trans., 1956), is a 
sion of the tragedy of Cain, which censures all the “pet 
for their smugness. His last, and perhaps his greatest n 
Manuel Bueno, mártir (1933; Eng. trans., 1956), the 
unbelieving priest, takes up again the characteristic th 
agony of unbelief and the longing for immortality. ~ 
? See J. Marias, Miguel de Unamuno (1943) ; J. B. Tren 
1951). 

UNCERTAINTY PRINCIPLE (Invetermn 
crpLe), formulated by Werner Heisenberg (1927), stai 
impossible to specify or determine simultaneously. both 
and velocity of a particle with full accuracy, To 
possible to fix either of these quantities as precisely as 
the more exactness in one, the increasing uncertainty 
More rigorously, there is no way that a co-ordinate ¥ 
jugate momentum p; simultaneously can have valui 
with arbitrarily small uncertainty. Instead, if A% and 
note the uncertainty in x and p, respectively, there 
inequality 

AxAps = h/4r «il 
where / is Planck’s constant. It is to be emphasized. 
restrictions imposed by the uncertainty principle a 
pair of dynamical variables which are canonically con)! 
formally related, mutually restrictive. (For exampl 1 
ciple applies to the variables energy Æ and time 4 yu 
inequality AEAt == h/47.) There is no limit in princi 
precision with which values can be assigned to a co-0re 
a momentum conjugate to another independent co-ore 
example, the x component of position and the y, co 
momentum, Because / is so small (6.6252 X 10727 er 
uncertainty is of no consequence in much ordinary 
For instance, the error in specifying the position or 
rifle bullet is inconsequential even for the most ren 
calculation. On the other hand, the uncertainty 
great interest and importance in the interpretation o! ‘ll 
periments and has startling philosophical implications. 


UNCLE SAM 


For discussion of the place of the uncertainty principle in quan- 
tum mechanics see Quantum MeEcuanics: The Advent of True 
Quantum Mechanics: Transformation Theory, A quantitative def- 
inition is given there of the uncertainty in terms of root mean 
square deviation, as well as an outline of how the uncertainty prin- 
ciple is a necessary consequence of the basic equations of wave 
mechanics. 

The uncertainty principle may be illustrated by considering the 
resolving power of a microscope. Let a particle be placed so that 
the cone of light scattered by the particle and entering the lens of 
the microscope has an angular opening €, as shown in the figure. It 
js shown in optics that the resolving power of the instrument is 


A 


Ar = 
sine 


(2) 


where À is the wavelength. For the particle to be observable it 
must scatter at least one quantum of light into the microscope. 
(If more than oné quantum is scattered, the particle will undergo 
extra recoil, and the uncertainty will be even greater than with the 
estimate.) The theory of the Compton effect (g.v.) and related 
subjects shows that a light quantum of frequency v has a momen- 
tum of hv/c, where c is the velocity of light. Consider for sim- 
plicity the case where the initial and scattered quanta fall in the 
same plane as the axis of the microscope, and make angles 0, 0’ 
with the axis as shown in the figure. Since momentum is conserved 
in the interaction of the particle and the 

light quantum, the # component of mo- | 

mentum imparted to the particle is (sin 


l= sing e (Here the Compton change ey | 


of frequency on scattering has been neg- 
lected, but this is a second-order effect.) 
As 6’ is comprised within the limits +e in 
order to enter the microscope, the x com- 
Ponent of momentum imparted to the par- 
ticle may vary between the two values 
given by the expressions 


(sin ø — sin at and (sin 94 sin o2 (3) 


Hence the observation inherently introduces an uncertainty in the 


momentum of the particle amounting to Afs = 2 sin € H, Com- 


bining this result with (1) and remembering that \ =E, it is seen 


D Ap,Ax = 2h. The fact that e does not appear in this result 
lustrates the futility of trying to defeat the uncertainty principle 
With any choice of aperture. 

Too much significance should not be attached to the fact that 


the error is apparently 8m times the minimum allowed by (1), for 
onan (2) of resolving power is accurate only to order of 
ude. 


Classical mechanics, if initial position and velocity are known, 
an with the forces acting, a particle’s path can be com- 
Princi fet all future time. On the other hand, the uncertainty 

ec! Pie prevents specification of the initial conditions in quantum 

Rian and as a result the future of a particle cannot be 
ites Predicted. Because of this the law of cause and effect 
only a apply, though the ambiguity is, of course, important 
Predict e atomic scale. Instead the future of a particle can be 
bility i only Statistically in quantum mechanics, but the proba- 
or in, ata are just those needed to describe actual experiments. 
tantua e in the theory of the scattering of alpha particles, 
itangle , mechanics directly gives the formula for the distribution- 
angle FAN the scattered particles, without correlating a particular 
Centre, ith a particular distance of ‘closest approach to a scattering 
is Neces Such a correlation is involved in classical theory, but it 
latter ay to integrate over-all distances of approach, and ithe 

Nee E experimentally unobservable supernumerary quantities; 
Mechanic mmportant that they are uncertain in the quantum- 

nical interpretation. In fact, it must be regarded as an ele- 
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ment of strength in quantum mechanics that the statistics govern- 
ing the distribution of distances of approach is self-contained in 
the formalism, and not introduced as an additional hypothesis as 
in the classical treatment. See Atom: The Nuclear Atom. 

It is to be emphasized that in observing a system it is neces- 
sary to exchange energy and momentum with it. This exchange 
alters the original properties of the system. The resulting lack of 
precision with which these properties can be measured is the crux 
of the uncertainty principle. In the microscope example, for in- 
stance, the momentum of the particle became uncertain through 
impact with the light quantum by which it was being observed, 

Such intrinsic limits to the precision of experimentation obvi- 
ously have profound philosophical significance. In particular, 
metaphysicians can argue whether nature inherently lacks deter- 
minism or is instead completely deterministic. In the latter view 
the ambiguity involved in the uncertainty principle, or the ap- 
parent breakdown of the law of cause and effect, is considered to 
stem only from the experimentation. 

In a sense it is meaningless to argue which view is correct, since 
inherently unobservable natural properties defy objective evalua- 
tion. In this connection it is well to quote P. W. Bridgman (1929): 

The immediate effect [of the uncertainty principle] will be to let 
loose a veritable intellectual spree of licentious and debauched thinking. 
This will come from the refusal to take at its true value the statement 
that it is meaningless to penetrate much deeper than the electron, 
and will have the thesis that there is really a domain beyond, only 
that man with his present limitations is not fitted to enter this domain. 

. The existence of such a domain will be made the basis of an orgy 

of rationalizing. It will be made the substance of the soul ., . the 
principle of vital processes will have its seat here; and it will be the 
medium of telepathic communication, One group will find in the failure 
of the physical law of cause and effect the solution of the age-old 
problem of the freedom of the will, and, on the other hand, the atheist 
will find the justification of his contention that chance rules the uni- 
verse. 
The least arguable conclusion is that man should remain humble 
in the face of nature since there are inherent limitations to the 
precision with which he can observe. See also Science, History 
oF: Determinism and Postdeterminism ; X Rays: Interactions with 
Matter: Uncertainty Principle. 


BrstiocrarHy.—W. Heisenberg, The Physical Principles of the 
Quantum Theory (1930, 1949). The uncertainty principle was first 
formulated by Heisenberg in the Zeitschrift fiir Physik, vol. 43 (1927), 
and somewhat amplified by N. H. D, Bohr in Nature, vol. 121 (1928). 
The prophetic popular article by P. W. Bridgman is in Harper’s Maga- 
zine, vol. 158 (1929). Evidence of enduring interest in the concept may 
be found in E. Schrödinger, “Indeterminism and Free Will,” Nature, 
vol. 138 (1936); D. S. Kothari, “Three Elementary Examples of the 
Uncertainty Principle,” Philosophical Magazine and Journal of Science, 
vol. 27 (1939) ; W. Seifriz, “Creative Imagination and Indeterminism,” 
Phil. Sci., vol. 10 (1943) ; H. Reichenbach, Philoso phic Foundations of 
Quantum Mechanics (1944) ; I. D. London, “Psychology and Heisen- 
berg’s Principle of Indeterminacy,” Psych. Rev., vol. 52 (1945); W. L. 
Cowley, “Uncertainty Principle,” Nature, vol. 162 (1949) ; A. Bachem, 
“Heisenberg’s Indeterminacy Principle and Life,” Phil. Sci., vol. 19 
(1952); R. W. Workman, “Is Determinism Supported by Quantum 
Theory?” Phil. Sci, vol. 26 (1959); J. G. Dodd, “Elementary Quan- 
tities and the Uncertainty Principle,” and M. Castañs, “Entropy and 
Uncertainty,” Amer. J. Phys., vol. 30 (1962) ; N. K. Tyagi, “New Direc- 
tions of the Heisenberg Uncertainty Principle,” Amer. J. Phys., vol. 31 
(1963); R. Schlegel, “Uncertainty Principle; Statistical and Single- 
particle,” Amer; J. Phys, vol..33 (1965). (J. HV. V.; X3) 

UNCLE SAM, the popular symbol for the United States, is 
particularly associated with a cartoon figure whose most familiar 
physical attributes are long white hair, chin whiskers, and angular 
figure; he is usually dressed in a swallow-tailed coat, vest, tall 
hat, and striped trousers. Uncle Sam is associated in American 
folklore with Yankee Doodle, a British-inspired nickname for 
American colonials during the American Revolution; and Brother 
Jonathan, a rural American wit who, by surprising displays of 
native intelligence, always triumphed over his adversaries in plays, 
stories, cartoons, and verse. x 

The use of the name “Uncle Sam” to represent the United States 
is of obscure origin. It is traditionally dated, however, from the 
War of 1812 and is associated with a Troy (N.Y.) supplier of 
beef to the U.S. Army, Samuel Wilson (1766-1854), known affec- 
tionately in that area as “Uncle Sam” Wilson. Wilson’s barrels 
of beef were stamped by government purchasing agents with 
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the letters “U.S.” to indicate 
that they were the property of 
the U.S. government: Identifica- 
tion of the stamp with the well- 
regarded supplier is said to have 
been the foundation for wide- ` 
spread use of the nickname for 
the United States (see further 
Troy). A resolution passed by 
the Congress of the United States 
in 1961 recognized Wilson as the 
namesake of the national symbol. 

From the early 1830s to the 
outbreak of the Civil War in 
1861, Uncle Sam and his © 
“nephew” Brother Jonathan were 
used interchangeably by Ameri- 
can cartoonists to represent the 
United States. Cartoonists of 
the British humour magazine 
Punch (founded in 1841) did a 
great deal to set the stage for the 
later development of the “modern” Uncle Sam. Punch cartoon- 
ists such as Sir John Tenniel (1820-1914) and John Leech (1817— 
1864) drew Brother Jonathans and Uncle Sams, usually lean, 
whiskered gentlemen wearing top hats and striped trousers. Per- 
haps the first to crystallize the “modern” caricature of Uncle Sam 
was the American political cartoonist Thomas Nast, beginning in 
the early 1870s. By 1900, through the efforts of Nast, Joseph 
Keppler, and other cartoonists, Uncle Sam was firmly entrenched 
in the minds of Americans as the symbol for the Republic. One of 
the most imaginative and durable treatments of this symbol in the 
United States after 1900 was James Montgomery Flagg’s World 
War I recruiting poster, which also saw service during World 
War II. 

BrpirocrapHy.—Alton Ketchum, Uncle Sam: the Man and the Leg- 
end (1959); William Murrell, A History of American Graphic Humor, 
2 vols, (1934); Allan Nevins, “Let's Disown Uncle Sam,” New York 
Times Magazine (which argues that Uncle Sam is an out-of-date stereo- 
type not fairly representative of the modern US.), p. 12 (March 1, 
1959); Albert Bigelow Paine, Thomas Nast: His Period and His Pic- 
tures (1904). (Ga. A.) 

UNCONSCIOUS, in psychology, refers to those activities 
within an individual that proceed without his awareness. Sigmund 
Freud strongly influenced modern psychology by stating that such 
unconscious processes may affect a person’s behaviour even though 
he cannot report on them. William James called this the most 
important step forward in his time. 

Disparate and conflicting uses of the adjective occur in popu- 
lar and scientific writings. The word has been used to describe 
inanimate or nonhuman systems. People have been termed un- 
conscious under many different circumstances—when unresponsive 
to stimulation because of absentmindedness, day-dreaming, hyp- 
nosis, sleep, anesthesia; when not discriminating among different 
stimuli; when acting sheerly on the basis of conditioned responses; 
when not perceiving, because one or more factors are preventing 
adequate stimuli from affecting their nervous systems, A person 
may also be called unconscious if he is not attending to something; 
if he lacks insight about himself; if he forgets something; if his 
actions seem purely instinctive; if some of his acts are involuntary; 
if he cannot communicate all he is aware of, by word, gesture, 
facial expression, or other means; or if he makes discriminations 
but seems unaware that he does. 

Some theorists (e.g, W- Wundt) have denied that unconscious 
processes exist for the purposes of psychology, defining psychology 
as the study of conscious states. Yet, the existence of unconscious 
activities seems well established. Clearly, many processes such 
as the digestion of food or the destruction of bacteria by white 
blood cells within the body occur below the level of awareness. 
A name or date may not be remembered at one moment, only to 
appear in awareness at a later time—indicating that such informa- 
tion is retained by the individual but is not always accessible to 


consciousness. 


BY COURTESY OF THE LIBRARY OF CONGRESS 
JAMES MONTGOMERY FLAGG'S POP- 
ULAR WORLD WAR I AND WORLD 
WAR II RECRUITING POSTER. THE 
ARTIST HIMSELF WAS THE MODEL 
FOR THIS VERSION OF UNCLE SAM 


UNCONSCIOUS—UNDERGROUND RAILROAD 


Freud distinguished among different levels of coy 
Activities within the immediate field of awareness 
conscious; e.g., the process of perceiving these lines i 
conscious activity. The retention of data that are ea 
to awareness he termed a preconscious activity; for 
may not be thinking (conscious) of his address but 
it when asked. Data that cannot be recalled with 
specific time, but that later are found to have been 
said by Freud to be retained on an unconscious level. 
under ordinary conditions a person may be unconsci 
having been locked in a closet as.a child (even when 
member such an event); yet under hypnosis he ma; 
experience vividly (see Hypnosis). t 

The term subconscious has been used by some as a synon 
preconscious and by others to mean unconscious (as th 
were defined by Freud). Because of this confusion i 
suggested that use of the word subconscious be avoided, 
dition, those psychologists who have relatively rigoro 
habits tend to restrict these words to modest use 
some strongly object to their common use as nouns 
conscious, the preconscious), asserting that there i 
that such entities exist. 

Since one individual’s experiences cannot be obs 
by another (for example, one cannot feel another’s h 
efforts to study these levels of awareness objectively a 
inference rather than on direct observation; i.¢., at mosi 
vestigator can say only that another individual behav 
were unconscious, or as if he were conscious (see 
THINKING AND PROBLEM SOLVING). 

Efforts to interpret the origin and significance oi 
activities lean heavily on psychoanalytic, theory (see 
ALysis). For example, the origin of many neuroti 
held to depend on conflicts that have been remo 
sciousness through a process called repression (se 
MECHANISMS; DREAM AND DREAMING; PsyCHOLOGY, A 
Neuroses), However, as knowledge of psychophysiol 
tion grows, many psychoanalytic ideas are seen to bi 
activities of the central nervous system. For exampli 
tion of past experience appears to depend on relativel 
changes in ribonucleic acid (RNA), a substance that 18) 
rated in brain cells. ada gel 

Direct stimulation of the surface of the brain while 
is conscious on the operating table during surgery 
of bringing long-forgotten (unconscious) experiences 
awareness. The popular notion that memory for a gi 
thereafter persists (on a preconscious or unconsciou: 
the life of the individual fails to stand the test of such” 
experiments; removal of specific parts of the brain 
ish the retention of specific experiences in memory. — 
probability of bringing unconscious or preconscious data t0 
ness is enhanced by direct electrical stimulation of a port 
brain structure called the reticular formation or the reti 
vating system (see PSYCHOLOGY, PHYSIOLOGICAL). And 
to what is called brain blood-shift theory, the transiti 
conscious to conscious activities is mediated by loc 
in the blood supply to different parts of the brain? ae 
See also references under “Unconscious” in the In 
Breurocrapxy.—L. L. Whyte, Unconscious Before F 
C. D. Broad, The Mind and Its Place in Nature (1952) 
The Psychology of the Unconscious, rev. ed. (1963) 5 
Blood-Shift Theory ... ,” The Journal of Psychology, 
M. A. Wenger et al., Physiological Psychology (1956) 5 
Unconsciousness (1942) ; S. Freud, Introductory Leci s 
analysis (1922). { 
UNDERGROUND RAILROAD, a term us 
the United States to designate a system existing in 
states before the Civil War by which escaped slaves wel 
helped by sympathetic Northerners, in defiance of | 
Slave laws (q.v.), to reach places of safety in the} 
Canada. It was neither underground nor a railroad i 
the “underground railroad” because its activities 
ducted in secrecy and because railway terms were User 
to the conduct of the system. Various routes were 


a 


UNDERWOOD—UNEMPLOYMENT 


ines,” stopping places were called “stations,” those who aided 
along the stages of the route were “conductors” and their charges 
were referred to as “packages” or “freight.” The system reached 
from Kentucky and Virginia across Ohio and Indiana, and from 
Maryland across Pennsylvania, New York, and New: England. 
‘Those who»were most active in assisting slaves to escape by way 
of the “railroad” were Northern philanthropists and abolitionists, 
free Negroes and former slaves such as the picturesque Harriet 
Tubman, who made 19 trips into the South to bring out slaves, 
and church leaders such as the Quaker Thomas Garrett, who is 
said to have helped 2,700 slaves to freedom. | Harriet Beecher 
Stowe, famous for her novel, Uncle Tom’s Cabin, gained firsthand 
knowledge of fugitive slaves through her contact with the “under- 
ground railroad” in Cincinnati, O. 
The organization of the system has often been exaggerated, and 
the estimates of the number of slaves who reached freedom 
- through. the system vary greatly, from, 40,000 to 100,000. Al- 
though only a small minority. of, Northerners’ participated in it, 
the existence of the “railroad” did much to arouse Northern sym- 
pathy for the lot of the slave. 
See W. H, Siebert, The Underground Railroad (1898), old but useful, 
containing maps of routes and bibliography. (Ro, W. J.) 
UNDERWOOD, FRANCIS HENRY (1825-1894), U.S. 
author, one of the founders ofthe Atlantic Monthly, was born in 
Enfield, Mass., on Jan: 12,1825, He attended Amherst College, 
Amherst, Mass., for a year and then ‘studied law in Kentucky, 
being admitted to the bar in 1847, In Kentucky his original an- 
tipathy to slavery was heightened by close observation, and he 
was glad to return to Massachusetts in 1850. After a year of law 
practice, and two years\as a clerk of the state senate, he became 
literary editor for the Boston publishing’ house of Phillips, Samp- 
sonand Company. He soon conceived the idea of initiating a New 
England magazine similar to.Harper’s Magazine in New York, and 
eventually persuaded his firm to publish ity after negotiating with 
another firm that failed in 1853 before the venture got under way. 
He would probably have been editor:except that the country was 
then ina. financial recession and it was thought that a better- 
known name was needed; thus the first number of the Atlantic 
Monthly appeared in November 1857 with James Russell Lowell 
48 editor and Underwood as his assistant, Underwood's associa- 
ing nae ended in. 1859, when it was purchased by 
and Fields, 
i Thereafter Underwood served'for a time as clerk of the Superior 
eeu Court of Boston and then-as U.S. consul in Scotland, 
be i he died, in Edinburgh, on Aug.'7, 1894. He wrote several 
To 8, of which the best known is Quabbin: the Story of a Small 
ESEN a novel of the Enfield of his boyhood. : 
“oat SIGRID (1882-1949), Norwegian writer, whose 
Nobel P the Middle Ages, Kristin Lavransdatter, won her the 
a rize for Literature in 1928, is distinguished for her imag- 
Sin exploration of women’s role in life and society. 
da ‘ye born on May 20, 1882, in Kalundborg, Denmark, the 
aj er of a Norwegian archaeologist, whose early death left his 
hris in difficult circumstances, Ten years of office work in 
Deate ane (now Oslo) gave her an insight into a side of life re- 
tons ah nesbloted in her later works: the privations and frustra- 
Four e lower middle-class urban working girl. In the novels 
Uist, Oulie (1907), Den. lykkelige. alder (1908), Jenny 
short gt ng. trans. 1920), Vaaren (1914), and in many of the 
i Eee in the collections Fattige skjebner (1912), Splinten 
intra et (191 75, Images in a Mirror, 1938), and De kloge 
ess, (1918) it is the fate of woman to be cheated of happi- 


ieten interest in the Middle Ages, kindled by. her father, 
in me i ly found expression in» two massive historical novels, set 
detail. pa Norway and furnished with a wealth of authentic 
trans, 1 e three-volume Kristin Lavransdatter (1920-22; Eng. 


uy: 923-27), one of the great European novels of the 20th cen- 
oH, and the four-volume Olav Audunssgn (1925-27; The Master 

APEA 1928-30): 
24 she became a Roman Catholic. Her later novels have a 


Ore ings eo 
Msistent religious overtone, and: also return to: the con- 
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temporary scene: Gymnadenia (1929; The Wild Orchid, 1931), 
Den brendende busk (two volumes, 1930; The Burning Bush, 
1932), Ida Elisabeth (1932; Eng. trans. 1933), and Den trofaste 
hustru (1936; The Faithful Wife, 1937). Her last novel, Madame 
Dorthea (1939; Eng. trans. 1940), is set in the late 18th century, 
| Early in World War IL she escaped to the United States by 
way of Sweden and the U.S.S.R., her hostility to Nazism having 
been both vocal and bitter. There she lectured and wrote in sup- 
port of Norway’s cause. After the war she returned to Norway; 
she died in Oslo on June 10, 1949, ; 

BreLiocrapnY.—A, H, Winsnes, Sigrid Undset: a Study in Christian 
Realism (Eng. trans. 1953); A. Gustafson, in Six Scandinavian Novel- 
ists (1940); J. W. McFarlane, in Zbsen and the Temper of Norwegian 
Literature (1960). (J. W. McF.) 

UNDULANT FEVER: see BruceLLosIS. 

UNEMPLOYMENT. This article presents a brief intro- 
duction dealing with problems and methods of measuring unem- 
ployment, followed by a survey of the major causes of unemploy- 
ment, and a discussion-of unemployment in relation to economic 
growth and stability. 

For the effects of unemployment and various historic and mod- 
ern efforts to alleviate its worst consequences see POVERTY, es- 
pecially the sections Cyclical Poverty and Individual Poverty. 
See also INDUSTRIAL REVOLUTION; Poor Law; SOCIAL SECURITY; 
SOCIAL WELFARE; UNEMPLOYMENT INSURANCE, 


MEASURING UNEMPLOYMENT 


Classification of the Labour Force.—The labour force of a 
country includes all those seeking work as well as all those “gain- 
fully occupied” for pay, income, or profit, including members of 
the armed forces. The balance of the population consists of those 
who are’ not “gainfully occupied” and not seeking work (including 
those too young or too old to work, the disabled, and certain 
groups, such as homemakers, who are not counted in the labour 
force). The proportion of the total population in the’ labour 
force, and the proportion of the labour force that is unemployed, 
are measures of a country’s economic growth and vitality. 

While the classifications, employed, unemployed, and not in 
the labour force, seem quite clear and distinct, in practice it is 
not easy to determine the proportion in each group, In econoni- 
ically less developed countries, for example, figures for those at 
work, and especially those unemployed but available for work, may 
not be available. Measuring fluctuations in the labour force is 
complicated even in a highly organized and highly industrialized 
economy. The great majority of the employed are readily identi- 
fiable by their presence on a job and on a payroll. But at any 
given time some of them will be on holiday or paid vacation; 
others will be temporarily sick or disabled, ör otherwise on leave; 
others may be on strike, temporarily laid off, or not yet engaged 
in-a new job. Farm workers are sometimes members of this 
group. Others difficult to classify are members of a family work- 
ing without pay in a family business or on a farm; normally, if of 
working age, they are classified as employed because they sell or 
produce for sale. 

Some groups “hot in the labour force” also are hard to classify. 
Homemakers, for example, although their work is productive and 
useful, and so-called “voluntary” workers’ in social welfare, edu- 
cation, and recreation programs and similar community services 
are regarded as outside’ the labour market. 

In classifying the unemployed, the most usual case is not hard 
to identify: the chief family wage earner has lost his job, and 
during the period he is out of a job and looking for another he 
is clearly unemployed. Many marginal situations occur, however, 
It is difficult to determine whether a housewife, for example, 
whose job at the local canning factory ends at the end of the 
season, has become unemployed, or has withdrawn from the labour 
force. A similar problem arises in connection with temporary 
workers employed during the summer- or winter-resort season, or 
the harvest, tourist, hunting, fishing, or Christmas shopping sea- 
sons. As a rule, such a person must be seeking a new job to be 
classified as an unemployed member of the labour force; but this 
classification depends upon his intentions, which may not be easy 
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to discern. A good deal may depend upon the availability of other 
jobs. For example, in the case of the one-industry town in which 
the plant closes down, or the district in which mechanization of 
coal mining slashes the number of jobs, the people thrown out of 
work are considered to be unemployed members of the labour 
force, even though they are not actively seeking work because 
none is available locally. 

Classification of the labour force is further complicated by the 
fact that the status of many people varies widely over periods 
of time. Each summer, for example, thousands of high-school and 
college students seek paid jobs, and withdraw from the labour 
market when they go back to school. In the United States and 
Canada, and in some other countries, these young people, as well 
as those graduating or dropping out of school, are regarded as 
(unemployed) members of the labour force as soon as they start 
looking for work. In some other countries they are not considered 
to be unemployed until they have first held a job, Consequently, 
reported unemployment trends, especially for the summer months, 
can differ markedly from one country to another. 

In countries characterized by economic growth, many people 
shift to and from the labour force. In the United States, for 
example, the total number who work at one time or another during 
any year exceeds the average total of persons employed by several 
million persons. Most of these shifting workers are women, who 
may withdraw from the labour force temporarily or permanently 
when they are married, or have a child, or the family moves to 
another locality, 

In less developed countries, especially where industrial growth 
draws workers away from subsistence agriculture, shifting also 
occurs, as when men return to the fields for the harvest or for 
longer periods. In underdeveloped countries, classification of per- 
sons as employed or unemployed poses very complex problems. 
Often the lack of employment opportunity is so marked that many 
potential workers make no effort to seek work. Also, utilization 
of labour may be so inefficient that “underemployment” exists. 

The underemployed are, first, workers who are forced into part- 
time employment and who are “visibly” underemployed. Sec- 
ondly, there are those, for example, members of large Asian 
families, whose underemployment is “voluntary,” insofar as they 
enjoy partial subsidy from the joint family income. Thirdly, 
there are the “disguised” underemployed, who may work inten- 
sively while work is available and be forced into idleness for the 
rest of the time, or who are able to keep continuously occupied 
only by dint of working slowly. 

In the 1960s, it was estimated that underemployment was quan- 
titatively more important than unemployment in the Philippines, 
India, Pakistan, Ceylon, Indonesia, and Japan. 

Data and Methods.—Prior to World War I, there were no 
satisfactory statistics of the growing problem of unemployment. 
The earliest data came from trade union reports on unemployment 
among their members, These figures were often rough approxima- 
tions and gave no indication of unemployment among workers 
who were not members of unions. Governments approached the 
problem of measuring unemployment through statistics of em- 
ployment, usually in the form of reports from business concerns 
showing the numbers on their payrolls from month to month. In 
the U.S. some state governments began to collect such employer's 
reports immediately before and after World War I; the U.S. De- 
partment of Labor’s Bureau of Labor Statistics began a system- 
atic collection of them in 1915. This type of reporting became 
common in many countries. These figures, while not measures of 
unemployment, are useful as indicators of industries and com- 
munities in which employment may be rising or declining. 

The development of unemployment insurance (q.v.) brought 
about improvement in methods of measuring unemployment 
through the counts of insured workers who were required to reg- 
ister at local unemployment exchanges or offices to obtain bene- 
fits. The earliest comprehensive reports of unemployment among 
insured workers were those in Great Britain in the 1920s. By 
mid-20th century, coverage by the unemployment insurance sys- 
tem was so comprehensive that the statistics could serve as a guide 
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In the United States the volume of unemployment among in. 
sured workers has been known only since 1940, because there 
no unemployment insurance in that country until the depression 
of the'1930s. In Canada, unemployment insurance began in 1941: 
figures are available from 1944. p 

The most effective method of measuring the number of unem: 
ployed has been the sample population census, which is used in 
the United States, Canada, and a few other countries, Although 
a full population census can provide complete data, it soon be 
comes out of date. Therefore, a measurement system based ‘upon 
a small sample of a nation’s population was developed for obtain 
ing current unemployment information. This type of measure. 
ment was begun in the United States in the late 1930s, primarily 
to determine the number of workers needing jobs under the gov. | 
ernment’s work programs. Although such labour-force surveys are 
costly, many developing countries (e.g., Egypt, Ceylon, Puerto | 
Rico, and Guyana [British Guiana]) have found them to be the 
most efficient method of establishing basic data on manpower 
resources and utilization. 
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Business Cycles.—Throughout the economic history of Europe 
and the United States, the most serious cause of large-scale un- 
employment has been ‘the swing between prosperity and depres 
sion, owing to the spasmodic and uneven economic growth of the | 
more industrially advanced nations. In the great depression of the | 
1930s, unemployment in the United States and Germany amounted | 
to fully one-third of the total labour force in each country, ` | 

Many economic thinkers attempted to explain these alternations 
of prosperity and depression and to suggest remedies. Karl Mam, | 
however, based his confidence in the further triumphs of socialism | 
on his belief that ever increasing and ever deepening busines: 
crises (depressions) ‘would eventually bring about the collapse a 
the capitalistic free-enterprise system. The Soviet government 
likewise believed that the economic adjustments after World Wat 
II would produce major depression in the United States and other | 
Western countries. However, the recessions that have occurred | 
have been both short and shallow. In the United States tt | 
highest average annual rate of unemployment in the postwar pe 
riod occurred in 1958 (6.8%). In many Western European cou 
tries the unemployment rates were appreciably lower still. ‘Thee 
is ground for thinking that ideas and approaches developed durin | 
and after World War II have made it possible for nations to ® 
the depression cycle, The work and influence of John Maynat 
Keynes has been of especial importance here. i 

For a brief summary of Keynesian theory see SoctaL Sciences | 
Three Examples; see also Keynes, Jonn Maynard KEYNES 
Caprratism: Criticisms and Problems. (See also Busines 
Cycre; Economics: The Critical Schools.) it 

Seasonal Employment.—<Another cause of unemployment | 
the seasonal nature of agriculture in many parts of the wor | 
of much industry and commerce. In the building and ee 
tion industries, for example, unusually severe winters ee ‘a 
sharp swings in unemployment rates, as occurred in Great Bn’ 
and some other Western European countries when th 
winter of 1962-63 coincided with the highest level of une 
ment for many years. Fruit and vegetable canning, 1088" 
lumbering, slaughtering and meat packing also may be f lowed 
and many businesses have periods of high employment 100 
by layoffs. Even the most prosperous years involve Les F 
employment or underemployment for many people in § ot 
cupations, despite the efforts of some firms and eri: 
bilize production and employment during the year, and the $ 

e workers in shifting jobs. t 
of sodustrial and Technological Change —Unemplort 
may also arise from industrial shifts and economic Ta gi 
ical changes. The introduction of the automobile, alte 
created many new jobs, brought about the end of pel cent 
dustry early in the 20th century; in the second half of ne st 
automation threatened to wipe out thousands of jobs. 
what exotic example: In the West Indies, automation 10 2 
of an oil refinery, Aruba’s principal industry, cut the $ 
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staff from 1,500 to 150 and eliminated the jobs of 5,000 labourers). 
(See also AUTOMATION : Some Implications of Automation.) 

Geographic shifts of industry may also leave pockets of un- 
employment when local industries decline, or move to other parts 
of the country. In the United States, the decline in employment 
in the soft-coal industry in Appalachia is an example’ of the 
former; the long-term movement of textile factories from New 
England to the South, an example of the latter. In the 1960s 
the U.S. Department of Labor classified about 40 areas as having 
a substantial labour surplus. In northeast England, south Wales, 
Scandinavia, France, Belgium, and the Netherlands, above average 
unemployment persisted into the 1960s, despite virtually full em- 
ployment elsewhere. In northeast England, in 1962, unemploy- 
ment rates were 80% higher than for the country as a whole. 

Although in nearly all Western industrial countries there was 
atremendous gain in output per man-hour of labour from 1900 
into the second half of the century, and although technological 
progress on balance created many more jobs than it eliminated, 
many individual workers suffered loss of jobs and earnings through 
their inability to adjust to change; and the employment difficulties 
of the unskilled or poorly trained worker were expected to in- 
crease. 

Labour Market Imbalance.—Unemployment may. be due to 
alack of correspondence between labour supply and demand, for 
example, if firms looking for workers cannot use the skills and 
experience of workers being laid off by other firms. .Thus the 
women ie off by the closing a a lene mill yee not get jobs 
ona nearby construction projec! activi y recruit men, 

A more general factor is the extent of immobility of workers 
and their families. Home ownership, family, social, and commu- 
nity ties and obligations, and similar, responsibilities may limit a 
fee mobility, One obvious illustration would be the work- 
ing wife who loses her job and cannot leave her husband and fam- 
ily to take work in petits community. 

The age and skill of a worker, legal restrictions, and trade union 
We may alao make ite sient to mach jobs and workery $ 

problem of imbalance has been growing, partly owing to 
the increasing number of older workers in the labour force. In 
the second half of the 20th century rapid technological develop- 
ments were bringing about drastic changes in industrial processes 
and production methods. One. result was.an increasing difficulty 
in fitting older, less adaptable workers for new, jobs and new oc- 
eee and the consequent enlargement, -toi some extent, of 

pool of unemployed. 

Some institutional factors also operate in this direction. Some 
jnpany pension plans limit an older employee’s opportunities 
Mchanga jobs, unless the pensions are “vested,” a device per- 
See a worker, after a certain period of service, to retain pen- 
suesiaits even though he moves to another firm. Also, insured 
ens can be written so that an employer's cons are not 

eke S he hires an older worker, (See also PENSION.) 
ge ed Opportunity.—The rapidly changing industrial scene 
RER) jrd War II saw a growing surplus of unskilled, poorly 
ae e workers, for the most part chronically or intermittently 
thins oyed, and increasingly, in the absence of training or re- 
e unemployable. In the United States this group was made 
tee pally of thousands of high-school dropouts who left school 

pea diploma and without job. training or job experience; 
pa, including school dropouts, and adults with limited 

on on and training and, in the case of the adults, at least, a 
ing chan of experience based on discriminatory education, train- 
backgr employment practices; and other youth and adults with 
Mo pounds of similarily limited opportunity in chronically de- 
stable poche and areas, such as Appalachia. The United Siate 

wi ed the Office of Economic Opportunity in 1964 to attac 
idin, Problems. Programs for youth include a Job Corps, pro- 
Ms 8 remedial education and job training for youth aged 16-21 

out of school and out of work, and part-time work for 

trainee Programs for adults include basic education and work 

ok and, work experience for unemployed heads of families 

Soo MoS) to, prepare them for regular employment (see also 
ELFARE; The “War on Poverty”). 
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ECONOMIC GROWTH AND STABILITY 

There is always a risk of unemployment in a free economy; and 
short-term unemployment is not inconsistent with economic sta- 
bility and growth. It may even be a condition of certain kinds of 
expansion; for in a free-enterprise economy a worker is free to 
quit his job, either to find a better one or to leave the labour 
force, when his employer may be eager to keep his services. 

Labour Turnover.—In times of prosperity and high-level em- 
ployment, as muchas two-thirds to three-fourths of separations 
are on the worker's initiative. . Insofar as such turnover results in 
workers moving to more highly skilled, more productive jobs, eco- 
nomic growth is promoted. 

But most other forms of unemployment slow down economic 
growth. When workers are laid off because there is no demand 
for the product, and when individuals are unemployed for a con- 
siderable time, there is a loss of productive manpower, a decline 
in earnings, and a fall in consumer demand. 

Government Policy.—As a result of concern about the pos- 
sibility of severe unemployment during the post-World War II 
economic adjustment, the U.S. Congress in 1946 passed a law 
establishing a Council of Economic Advisers in the executive 
branch of the federal government. Among other functions, this 
council was to prepare periodic reports to the president and to Con- 
gress on internal economic conditions, and to, make recommenda- 
tions for the maintenance of high employment. Congress in turn 
created a joint committee on the economic, report, to evaluate 
the council’s analyses and advice. 

Most countries with free-enterprise economies have similar gov- 
ernment agencies to assist in devising policies for the maintenance 
of full employment. These developments mean that government 
programs backed by public opinion and government resources can 
have so marked an impact on the private economy as to be able 
to mitigate cyclical unemployment. 

Unemployment Insurance.—Another widely adopted way of 
mitigating the effects of unemployment is to have a, system of un- 
employment insurance (g.v.), so that a worker and his family can 
at least be protected from the worst results of loss of income. In 
many countries unemployment insurance is financed by employed 
workers, the employers, and the government. 

The U.S. system, however, is based on the theory that the em- 
ployer, within limits, can control unemployment among his work- 
ers, The cost of unemployment insurance is therefore borne by 
employers only, the rates varying in the individual firms accord- 
ing to the amount of unemployment attributable to each. There 
is thus an incentive to employers to stabilize their employment 
so as to pay lower rates of contributions. 

It is sometimes claimed that unemployment insurance permits 
the economic system to operate on competitive principles by giving 
employers freedom to expand or contract, to hire workers or to 
lay them off: on the other hand, workers may be protected by 
legislation against arbitrary dismissal, By mid-20th century, 
moreover, it was beginning to be accepted that workers dismissed 
for reasons other than their own misconduct had a right, to com- 
pensation in addition to their unemployment benefit; and some 
industries were paying such compensation. In Great Britain, un- 
der the Redundancy Payments Act, 1965, most workers became 
legally entitled to compensation if declared redundant by their 
employers. Payments were on scales fixed according to age and 
length of service. ; 

Unemployment insurance can also be seen as a counter-cyclical 
device, inasmuch as its benefits help to sustain the purchasing 
power of the unemployed for periods up to half a year or even 
longer,.as necessary, while the total volume of benefit payments 
increases with the volume of unemployment and decreases as un- 
employment lessens. In the United States, during the recession of 
1958, less than 15% of those unemployed were out of work for 
more than 26 weeks. Most countries have provisions for extended 
benefits or some other form of relief for the unemployed who. 
would exhaust their benefit rights in a prolonged depression. 

Stabilization of Employment by Individual Firms.— 
Many employers have attempted to limit unemployment by sta- 
bilizing.employment in the individual firm. In the United States 
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this has been stimulated by the operation of the unemployment 
insurance system (see above). Some employers have found it 
profitable to stabilize jobs without regard to this incentive because 
they have found excessive labour turnover to be inefficient and 
expensive. Such firms balance fluctuations by matching winter 
and summer activities or by manufacturing to stock during the 
slack season; or if the sales of one product are declining they may 
take on a new line. 

A few employers pay workers a regular weekly wage, with the 
addition of overtime pay when production schedules are heavy, 
swinging over to sharing out the work at reduced hours during 
the slack season. 

But these expedients are sometimes impossible; as, for in- 
stance, in construction or mining. Furthermore the growth indus- 
tries producing capital goods, which are the ones creating the peak 
of expansion, must cut back when they overshoot the market. 

Public Works Programs.—When private economy falters 
there is always a demand for government action, especially in the 
form of public works. In 1933 the U.S. Public Works Adminis- 
tration began an expanded public works program, In 1935 the 
Works Progress Administration was established to provide work 
on parks, schools, and public buildings for the millions of un- 
employed, in such a way as to provide the maximum number of 
jobs per dollar of expenditure. At this period the Civilian Con- 
servation Corps was foundéd to provide jobs for young men in, 
for example, forest conservation. 

Many other countries instituted similar programs, though usu- 
ally on a smaller scale. 

The experience of the 1930s led to clearer recognition of the 
limitations of public works programs for the relief of mass un- 
employment. For example, the volume of construction, even in 
times of great activity, constitutes only about 10% of the na- 
tion’s gross national product: therefore employment on public 
works, even during peak periods, occupies only a few percent of 
the labour force: Furthermore, by the 1960s public works con- 
struction had become so much more mechanized that not only 
were fewer jobs per dollar of expenditure created but those there 
were required more skilled and specialized workmen, This condi- 
tion had become apparent in the United States even during the 
WPA program of the 1930s, when projects were held up for lack 
of skilled labour, while many thousands of unskilled workers were 
available for jobs. 

Other Forms of Government Intervention—To bring 
work to the worker, many Western European governments have 
encouraged the location of new factories or industries in areas of 
persistent and heavy unemployment. Austria, Belgium, Denmark, 
France, Italy, and the Netherlands have all taken such measures. 
In Great Britain the Local Employment Act (1963) empowered 
the government to make standard grants to firms providing em- 
ployment in development areas. The government might meet, for 
example, 25% of the cost of new buildings or extensions, and 
10% of the cost of installing new plant and machinery. 

Similar programs to attract new industries were undertaken by 
individual U.S. states and by many cities, but the main emphasis 
at the national level was on training and retraining programs (see 
Limited Opportunity, above). 

It seemed in the second half of the 20th century that the catas- 
trophe of mass unemployment could be averted: but unemploy- 
ment would remain a major problem insofar as further measures 
still needed to be devised by the advanced industrial societies to 
help workers to adjust to the continual changes of the labour 
market. 

See also references under “Unemployment” in the Index. 

BrstrocrapHy.—J. M. Keynes, The General Theory of Employment, 
Interest, and Money (1936) ; Sir William Beveridge, Full Employment 
in a Free Society (1944); A. H. Hansen, Monetary Theory and Fiscal 
Policy (1949) ; A. J. Jaffe and C. D. Stewart, Manpower Resources and 
Utilization (1951) ; E. C. McKean and H. C. Taylor, Public Works and 
Employment from the Local Government Point of View, a report of the 
Upjohn Institute for Community Research (1955); Yong Sam Cho, 
Disguised Employment in Underdeveloped Areas (1963); National 
Bureau Committee for Economic Research, Measurement and Behave 
of Unemployment (1957) ; Arthur M. Ross (ed.), Employment i a 

and the Labor Market (1965) ; International Labour Office, Year Boo: 
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of Labour Statistics, Bulletin of Labour Statistics (qua 
national Labour Review; Abstract of United Kingdom 
tics; Ministry of Labour Gazette (Great Britain) ; Cen 
Office (United Kingdom), Annual Abstract of Statistics, 
bour” (annual) ; Bureau of the Census, U.S. Department í 
Statistical Abstract of the United States (annual); US, 
of Labor, Bureau of Labor Statistics, Monthly Labor 
nomic Report of the President (annual reports); Em; 
Earnings; U.S. Department of Labor, The Labor Mark 
ment Security; U.S. Senate, 86th Congress, 2nd Session, 
mittee on Unemployment Problems, Readings in’ U; 
(1960) ; United Nations Economic Commission for Asia 
East, Economic Survey oj Asia and the Far East, ch, 
Supply of Rural Labour for Industrial Development” (1965) 
Nations Secretariat of the Economic Commission for 
European Economy in 1964, ch. II, sec. 3, “The Labour Mi 
See also EMPLOYMENT in the Britannica Book of the Ye 
and the essays on “Wealth, Work and Leisure” in The 
Today (1965), ed. by Robert M, Hutchins and Monae 
. Ce; J. A 
UNEMPLOYMENT INSURANCE, Siom 
surance that was adopted by many countries in the 20th 
to provide financial assistance to persons involuntarily 
ployed. The adoption of unemployment insurance 
shift away from the opinion that unemployed workers wi 
of charity to the 20th-century concept that involuntary un 
ment is a matter of serious concern for the health of 
economic system. 5 
This article is concerned primarily with the methods 
ing, requirements for eligibility, and general aims of the v 
national systems. For broader considerations and earlier 
see UNEMPLOYMENT; Poor Law; Socra Security,” (X)) 
ou) ATU 
UNITED STATES ery 
The first U.S. unemployment insurance law was passed in 
consin in 1932. Before that, U.S. experiments with un 
ment insurance were limited to plans initiated by emplo 
adopted by agreement between labour unions and emplo 
The cornerstone of unemployment insurance in the United 
was laid by the enactment of the Social Security Act in 193. 
imposed a payroll tax on all employers having eight or 
ployees (except in certain types of work not covered B; 
However, 90% of this tax could be offset if the employer 
unemployment insurance taxes under a state law mee 
general standards. The Act also provided for federal gra 
the states for the total cost of administering unemployment: 
ance laws if certain general statutory and administrative stan 
were met. These inducements were strong enough to b 
the enactment of unemployment insurance laws in every 
District of Columbia, Alaska, and Hawaii before Jul 
Later, in 1938, a special federal system was adopted 
road industry. In September 1954 amendments to the fed 
employment Tax Act extended coverage to employers 
more workers as of Jan. 1, 1956, and by the 1960s m 
covered employers of one or more workers. A new ti 
Social Security Act provided benefits to federal civilian 
for unemployment beginning Jan. 1, 1955. This title was 
to extend coverage to members of the armed forces in 
1958. During the business recessions of 1958 and 1961 ter 
federal laws were enacted to provide additional bene! 
employed persons who had exhausted their benefit rig 
state laws. The federal law was amended to permit Puer 
to join the federal-state system of unemployment insu 
1961. By the 1960s about 75% of all wage and salaried 
were protected by unemployment insurance. n i 
Unemployment insurance protected regularly ae 
who became unemployed because of lack of work ‘anc 
and willing to accept suitable employment. It provided i 
a matter of right in the form of a weekly benefit relate 
wages, This income was intended to cover the workers’ 
rable expenses without reducing work incentives. f 
The objective was to provide benefits for a period lon 
to tide most workers over spells of unemployment b Pee 
and help maintain their purchasing power to pi 
of secondary unemployment. Funds were accumulate 5 
riods of high-level employment for use when benefit €x 
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increased. The requirement that recipients of benefits maintain 

continuous contact with public employment offices facilitated ab- 

sorption of claimants into employment, 

The system involved close cooperation between the federal and 
state governments. Except for railroad workers, federal govern- 
ment employees, and members of the armed forces, there was no 
ermanent national unemployment insurance law. Benefits for 
federal workers and members of the armed forces, financed by the 
federal government, were paid by state agencies under their own 
benefit formulas. ha 

Federal Responsibility.—The Social Security Act of 1935 
created a Social Security Board to administer the various provi- 
sions of the act, After June 1939 the board exercised its function 
under the direction of the administrator of the Federal Security 
Agency. Operational responsibilities were carried on by the Bu- 
reau of Employment Security of that agency, 

The United States Employment Service, created by the Wagner- 
Peyser Act of 1933, was transferred by Congress from the U.S. De- 
partment of Labor to the Federal Security Agency in July 1948, 
and was combined with the unemployment insurance program as 
the Bureau of Employment Security. In 1949 the bureau was 
transferred back to the Department of Labor. 

The bureau administered the federal part of both the employ- 
ment service and unemployment insurance, maintaining direct re- 
lations with state administrative agencies through regional offices. 
Its primary responsibilities were to see that the state laws con- 
formed with requirements of the federal acts and to determine, 
within the amounts authorized by Congress, the amounts to be 
granted to the individual states for the administration of the state 
laws. A clearinghouse and service agency, the bureau promoted 
eficient administrative methods and made studies and recommen- 
dations to improve provisions for economic security. 

Among the requirements that a state law had to meet to enable 
employers to secure credit against the federal tax were the fol- 
lowing: that benefits be paid through public employment offices; 
that all taxes collected under the state law be deposited to the 
state’s credit in the trust fund in the U.S, Treasury from which 
they could be withdrawn only for the payment of benefits; that 
unemployment insurance could not be denied “to any otherwise 
tligible individual for refusing to accept new work under any of the 
following conditions: (1) if the position offered was due directly to 
astrike, lockout, or other labor dispute; (2) if the wages, hours, 
orother conditions of the work offered were substantially less fa- 
Vorable to the individual than those prevailing for similar work in 
the locality; (3) if as a condition of being employed the individual 
Would be required to join a company union or to resign from or 
teftain from joining any bona fide labor organization.” 

To determine that a state was entitled to federal grants for 

costs of administration, the secretary of labour had to find in 

£ state law methods of administration reasonably calculated to 
oat the full payment of benefits when due. These included the 
ks pent and maintenance by the state of personnel funda 
chim ria basis and Provisions for a fair hearing to anyone y pose 

i r benefits was denied. The secretary also had to find that 
tre had hot been a denial of benefits due under a state law in a 

substantial number of cases. 3 

p chants to the states for the administration of unemployment in- 
ae and the employment service were made quarterly.. By the 
Sta they totaled more than $370,000,000 a year. 

Gr TA Responsibilities—The state agencies collected and a 
it taxes, received and passed upon claims for bai oe 
ideta, er disputes over benefits, and rannan + abl 

bloyme ae unctions connected with the administration ©: ad 

ae nt insurance, ‘They also furnished to the secretary 0 A 

ee reports as he might require. A nationwide sea i 

plo employment: offices was affiliated with the Unite tates 

Fane nent Service of the Bureau of Employment Security. 

need by federal funds, it was operated by the state agencies. 

€ states were free to enact unemployment insurance laws with 

ae TARE; financing and benefit provisions as they desired. 

see the state laws were strongly influenced by the provisions 
federal Unemployment Tax Act. 
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Benefits—All state laws provided that weekly benefits be re- 
lated to the weekly wages of the individual beneficiary. The orig- 
inal goal was to provide about 50% of wages, but the rise in wages 
immediately before and following World War II outstripped stat- 
utory maximums, and weekly benefits fell below that ratio in all 
states. During the 1950s and 1960s many states increased their 
basic weekly benefits. Maximum basic weekly benefits (without 
dependents’ allowances), which had varied from $15 to $26 at mid- 
century, ranged from $30 to $65 in the 1960s. Some state laws 
contained provisions for automatically adjusting the maximum 
weekly benefit amount periodically in accordance with changes in 
the weekly wages of covered workers. These periodic changes 
maintained the maximum at 50% or more of the average wage. 

The maximum potential benefits available to a claimant during 
a year varied widely. About 95% of the covered workers lived in 
states where the maximum potential duration of benefits was 26 
weeks or more, A few states provided a maximum of more than 
26 weeks ranging from 28 to 39 weeks of benefits. Some states 
maintained provisions for automatically increasing benefit dura- 
tion, usually by 50% during recession periods. Most states limited 
the worker’s total benefits to a fraction of his annual earnings, or 
limited the duration of benefits to a fraction of the number of 
weeks worked. Maximum annual potential benefits (without de- 
pendents’ allowances) ranged from $240 to $1,950 in the 1960s, 

Dependents’ Allowances.—By the 1960s only a few states had 
provisions to increase the weekly benefits of claimants with de- 
pendents. The definition of dependent and the amount of the al- 
lowances varied greatly from state to state. In some states the 
amount allowed per dependent was a fixed sum, varying from $1 
to $6. In other states the amount of benefits per dependent varied 
according to a claimant’s weekly or quarterly earnings and the 
number of dependents claimed. 

Disqualifications.—The major causes of disqualification from 
benefits were voluntary separation from work, discharge for mis- 
conduct, refusal of suitable work, and unemployment arising from 
a labour dispute. The results of disqualification varied greatly , 
from state to state. In some, benefit payments were postponed 
for a specified number of weeks on the theory that, after a time, 
the reason for a worker’s unemployment resulted more from the 
general conditions of the labour market than from his disqualifying 
act, In other states, the disqualification lasted for the duration of 
the period of unemployment, and in some of these, all prior wage 
credits were canceled, tending to put the claimant out of the sys- 
tem. Many states imposed penalties of varying severity for the 
different causes. 

State Administration.—Certain administrative arrangements 
were common to all states. Claimants generally filed their appli- 
cations for benefits at a public employment office and at the same 
time applied for work. 

A report from the employment service or an employer that an 
applicant had refused suitable employment held up his right to 
benefits until it could be determined whether the refusal was justi- 
fied. Each state law defined “suitable employment.” 

Procedures to settle disputed claims in all states authorized 
either the claimant or an interested employer to request a hearing 
before an appeal body on any decision denying or allowing bene- 
fits, Decisions of the appeal tribunals might be appealed further 
either to the state administrative agency or an independent review 
board, according to state law. Further appeal might also be made 
to the courts. t 

Financing.—With the enactment of the Employment Security 
Administrative Financing Act of 1954, as amended in 1960, federal 
unemployment tax collections were channeled directly into the 
Unemployment Trust Fund and were used solely for employment 
security purposes. Under amendments to the Social Security Act, 
beginning July 1, 1960, all receipts from the 0.4% net federal tax 
were credited to a new account—the Employment Security Admin- 
istration Account—established in the trust fund. From this ac- 
count were paid all employment security administrative expenses 
in accordance with congressional appropriations. At the end of 
each year, if there was a surplus in the administration account, it 
was transferred to the Federal Unemployment Account until it 
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reached a specified maximum cash limit. This account was the 
source of non-interest bearing, repayable advances to states with 
low reserve funds. After the Federal Unemployment Account 
reached $550,000,000, further surpluses were retained in the Em- 
ployment Security Administration Account to accumulate to a 
balance not to exceed $250,000,000 at the beginning of any year. 
This balance was to be used to finance current administrative ex- 
penses. 

Experience Rating.—The federal law provides that employers 
can receive credit as an offset against the federal tax not only 
for the state taxes they paid but also for those forgiven under a 
state experience rating system. Accordingly, all state laws pro- 
vide for modifying employers’ tax rates according to their experi- 
ence with unemployment or other factors directly related to the 
unemployment risk. Employers with records of stable employ- 
ment generally paid less than did employers with greater unem- 
ployment. 

As a result of the three postwar recession periods, the high re- 
serves accumulated during World War II were substantially re- 
duced in most states, as a result of which several states were 
faced with increased financial difficulties. Remedial measures were 
taken in most instances. Employer tax rates, which had been re- 
duced sharply from 2.7% at the beginning of the program’s history, 
rose in 1962 for the fourth successive year to an estimated aver- 
age of 2.4% of taxable wages—from an average of 1.7% in’ 1959, 
after averaging 1.3% for each of the three years 1956, 1957, 1958. 
Improvement in economic conditions made it possible to reduce 
the average tax rate to 2.1% by 1965. 

World War II Servicemen’s Readjustment Allowances.— 
The Servicemen’s Readjustment Act of 1944 provided veterans’ 
allowances of $20 for each week of involuntary unemployment, up 
to 52 weeks. It also provided benefits to “self-employed” veterans 
trying to establish businesses or professions. The state agencies 
paid the benefits as agents of the federal government. More than 
9,500,000 of the 15,100,000 World War II veterans filed claims for 
these benefits and were paid $3,800,000,000 in the five-year period 
of its major operations. 

Korean War Veterans.—In October 1952 a program providing 
unemployment compensation for veterans of military service be- 
tween June 27, 1950, and Jan. 31, 1955, became effective under 
the Veterans’ Readjustment Assistance Act of 1952. Known as 
UCV, this program provided payments of $26 a week for each 
week of involuntary unemployment up to a maximum of $676. 
If a veteran qualified for unemployment insurance under any other 
law he could receive under the UCV law only the difference be- 
tween $26 and the amount he was entitled to receive under the 
other program. To be eligible for these benefits, veterans had to 
meet all requirements of the law of the state through which the 
payment was made. Between October 1952, when the program 
began, and January 1960, when the program terminated, benefits 
under this program totaled $454,000,000. During this period some 
1,600,000 veterans had filed claims for UCV benefits and 1,300,000 
had received at least one benefit payment. 

Federal Civilian Employees and Ex-Servicemen.—Civilian 
employees of the U.S. government and members of the armed 
forces became eligible for unemployment compensation, upon 
separation from service, in January 1955 and in October 1958, re- 
spectively. Financed by federal funds, these programs, like the 
veterans’ programs, were administered by the state agencies. Un- 
employed federal civilian employees and ex-servicemen were paid 
benefits in the same amounts and under the same conditions as 
workers in private employment in the applicable state. For the 
former, this was usually the state in which he had his last, official 
station; for an ex-serviceman, this was the state in which he first 
filed a claim for benefits after separation from his last period of 

ifying active military service. 
Sader Temporary Raeended Unemployment Compensa- 
tion.—In two business recessions—in 1958 and 1961—the federal 
government stepped in to provide additional benefits to ase 
ployed individuals who had exhausted their benefit rights under 


state programs. 


The Temporary Unemployment Compensation Act of 1958 per- 
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mitted states that signed agreements with the U.S. secreta 
labour temporarily to pay extended benefits equal to half the 
ular benefit entitlement an individual had exhausted after June 3 
1957 and before April 1, 1959. Sixteen states and the District tf 
Columbia chose to participate fully in all phases of the program 
paying extended benefits to persons who had exhausted benef 
under the state law or under federal programs; another 12 state 
the Commonwealth of Puerto Rico, and the Virgin Islands, par. 
ticipated in the program to the extent of paying additional com, 
pensation to former federal employees and ex-servicemen, From 
June 1958, when the program began in most states, through June 
1959, when the program ended, almost 2,000,000 persons filed 
claims under the program. The additional compensation provided 
to unemployed individuals from private industry was financed by 
the federal government out of general revenue in the form of 
loans to the participating states, repayable by a reduction of the 
tax offset for employers in each participating state, effective Jan, 1, 
1963, if the amount expended had not been repaid to the federal 
treasury by Dec. 31, 1962. 

The second federal program of additional benefits to individuali 
exhausting their state benefits in a recession period was embodied 
in the Temporary Extended Unemployment Compensation Act of 
1961. This temporary program was similar in some respects to 
the one described above. It applied to individuals who exhausted 
their regular benefits after June 30, 1960, and before April 1, 1962. 
The chief difference lay in the fact that the federal government 
assumed sole responsibility for financing the latter program. Com: 
pensation payable under this act was equal to half the exhausted 
regular benefit entitlement but could not exceed 13 times the 
weekly rate of benefits for weeks in which the individual was to- 
tally unemployed; also, the total of regular benefits plus extended 
benefits paid could not exceed 39 times this weekly rate. States 
that paid individuals more than 26 times the weekly rate could 
receive federal reimbursement for payment beyond 26 weeks of 
unemployment; reimbursed payments were subtracted from the 
extended benefits otherwise computed. All 50 states, the Distr 
of Columbia, the Commonwealth of Puerto Rico, and the Vir 
Islands chose to participate in this program. For the period be- 
ginning April 1961, when the program began, through March 1961, 
almost 3,000,000 claims were filed, about 2,700,000 individuals 
received at least one benefit payment and $704,000,000 in extended 
benefits was paid under the program. To cover the cost of add: 
tional federal benefits to unemployed employees of private indus 
try, employers paid an additional federal unemployment tax 0 
0.4% during 1962 and 1963. i i 

Federal Training Benefit Programs.—Effective May l 
1961, training allowances became payable for periods of up t0 4 
weeks for certain persons residing in redevelopment areas t 
were receiving training provided by the Area Redevelopment i 
of 1961; claims for these allowances were filed through the m 
dium of state unemployment compensation systems; no “aie 
were filed under this act until December 1961. Effective Ju is 
1962, training, subsistence, and transportation allowances bes 
payable for periods up to 52 weeks for certain persons Trai 
training provided by the Manpower Development and if At 
Act of 1962, Training allowances payable under the 19 
were integrated with unemployment compensation— stall ing 
paid unemployment compensation to persons receiving ‘ie 
would be reimbursed under the Act and trainees rece a nf 
pensation could have this compensation supplemented by 
allowances. in 

Temporary Disability Insurance Coordinated wea 
employment Insurance.—During the 1940s four unemP ene 
insurance programs were expanded to provide weekly casl Ai 
to workers whose unemployment was due to inability a acted i 
well as to those unemployed because of lack of work. ei il 
1942 (Rhode Island), 1946 (California), 1947 (the Fe isabit! 
road Act), and 1948 (New Jersey), these four temporary pë 
insurance (or cash sickness insurance) JAWE Cove 
workers as the unemployment insurance laws with which 
jointly administered. The Rhode Island and Ca ae 
were financed by a 1% worker tax which had formerly 


een pi 


unemployment insurance, In New Jersey workers paid one- 
of 1% and employers, one-fourth of 1%. The railroad 
was financed by an employer tax formerly paid for unem- 
ent insurance. Temporary disability benefits were paid un- 
èr these laws to workers unable to perform their usual work 
because of illness or accident. California, New Jersey, and the 
railroad program excluded disabilities covered under the work- 
men's compensation laws; and the California program also ex- 
cluded disability because of pregnancy but provided hospital bene- 
fils. The California plan was the only one that extended coverage 
fo agricultural workers. 
California and New Jersey permitted individual establishments 
to substitute private group insurance for the state plan. About 
one-third of the covered workers in California and nearly three- 
fifths of those in New Jersey were under private plans by 1960. 
| In that year about 6,600,000 workers were covered by the four 
plans, In addition, in 1949 New York enacted a disability benefit 
lay not coordinated with unemployment insurance. Under the 
New York program, private insurance was emphasized and the 
. worker derived his rights to benefits from the insurance contract 
father than from the law. Those coming within the law could be 
prosecuted for not having provided the insurance, either by self- 
-insurance or by the purchase of insurance from private companies 
or a state-owned corporation. (R. C. Gn.) 


l GREAT BRITAIN 


Great Britain was the first country to establish a national sys- 
tem of compulsory insurance by the National Insurance Act of 
1911, but this act covered only a few industries. Employers and 
Workers each contributed 24d. a week and the exchequer grant 
Was equal to one-third of the total receipts from both. The rate 
Of benefit was 7s. a week for adults. A one-week waiting period 
Was followed by a right to draw a week of benefits for every five 
Contributions paid up to a maximum of 15 benefit weeks in one 
year, To obtain benefit a person had to show that he had worked 
itan insured trade in 26 weeks during the preceding five years, 
had applied at the employment office for work, had since been 
Continuously unemployed, was capable of work, and had not ex- 
husted his right to benefit. He could be disqualified if he became 
idle voluntarily, through misconduct, or because of a labour dis- 
pute. An insurance officer decided upon his application subject 
{power of appeal to a court of referees and final reference to an 
Umpire appointed by the crown. The scheme was administered 

the Board of Trade until it was taken over by the Ministry of 

bour in 1917. A national system of employment exchanges had 
established as an essential factor in the new scheme, 

e Unemployment Insurance Act of 1920.—The next ma- 

alteration was effected by the Unemployment Insurance Act, 

1920, which brought into insurance an additional 8,000,000 persons 

above the 4,000,000 already covered, and was of general applica- 

with certain exceptions. The waiting period was reduced to 

ee days. Benefit and contribution rates and conditions for the 

eit of benefits were altered. 

Be Period 1920-30.—Alterations were made by 20 acts of 

liament during this decade. These were influenced consider- 

y Mass unemployment and removed some of the restrictions 

a granting of benefit. Provision was made for uncovenanted 

a for those whose rights under the main scheme had been ex- 

ed. Rates of both benefit and contribution were increased 

Teduced several times but the debt on the insurance fund con- 

lovin to increase and reached £25,000,000 in March 1927. Fol- 

oad an examination by a committee under the chairmanship of 

lanesburgh, the Unemployment Insurance Act of 1927 was 

Its provisions included the creation of a class of young 

ns between 18 and 21 years of age and the abolition of un- 

Dr nted benefit, y 

‘ain on the Insurance Fund.—The unemployment insur- 
4 oa became still more insolvent. In 1931 benefits eot 
“Were ,000 while the contributions of employers and workers 
ess than £30,000,000. Benefits were reduced, later restored, 
operation of the scheme was made more stringent. In 
‘quence many unemployed men applied for outdoor relief 
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from the boards of guardians, and the government was compelled 
to provide a new form of relief called “transitional payments,” 
subject to a means test. This scheme was administered by the 
boards of guardians at the cost of the national exchequer. Deep 
resentment and considerable agitation caused the financial assist- 
ance of the unemployed outside the insurance scheme to be made 
a national responsibility by the establishment of the Unemployed 
Assistance Board (Unemployment Assistance Act, 1934). Un- 
employment assistance (or national assistance as it was called 
later) continued to be available to supplement the national in- 
surance scheme. 

Effect of the Beveridge Report.—The comprehensive scheme 
provided by the National Insurance Act, 1946, resulted from the 
report of the interdepartmental committee on social insurance 
and allied services presided over by Lord (then Sir William) 
Beveridge. The minister of national insurance was made respon- 
sible for the administration of the scheme. Coverage was extended 
to all persons aged 16 to 65 (60 for women) employed under a 
contract of service and thus brought in about 4,000,000 new con- 
tributors. Benefit became payable at the rate of 26s. a week for 
persons over the age of 18; 20s. for married women; and 15s. for 
persons under the age of 18. An additional 16s, a week was pay- 
able for an adult dependent and 7s. 6d. for the first child (the 
others being covered by the family allowance scheme). The con- 
ditions for receipt of benefit were the payment of 26 contribu- 
tions since entry into insurance and 50 contributions paid or 
credited (for periods of unemployment, sickness, etc.) in the last 
contribution year, 

A person who lost his employment by reason of a stoppage of 
work due to a trade dispute at his place of employment was dis- 
qualified (subject to certain exceptions) during the stoppage, un- 
less he had meanwhile become either genuinely employed else- 
where in his usual occupation or regularly engaged in some other 
occupation, A person was disqualified for a period not exceeding 
six weeks if (1) he had lost his employment through misconduct 
or had voluntarily left it without just cause; or (2) he had re- 
fused or failed without good cause to apply for suitable employ- 
ment reported to him by an employment exchange; or (3) he had 
neglected to avail himself of a reasonable opportunity of suitable 
employment; or (4) he had without good cause refused or failed 
to carry out any reasonable written recommendation given by an 
officer of an employment exchange to help him find suitable em- 
ployment; or (5) he had without good cause refused or failed to 
take reasonable opportunity of receiving approved training for 
regular employment. 

The National Assistance Act, 1948, continued the responsibility 
of the Unemployed Assistance Board (now called the Assistance 
Board) to grant assistance to unemployed persons not qualified 
for unemployment benefit and to persons receiving such benefit 
who found it insufficient for their needs. 

The rates of benefit were increased several times and by Jan. 
28, 1965, were: (1) men, single women, and widows (aged 18 and 
over) £4 a week; married women (aged 18 and over) £2 15s, a 
week; boys and girls under 18, £2 5s. 6d. a week. There were vari- 
ous other classifications, and benefits were also paid for dependents. 


OTHER COUNTRIES 


By the mid-1960s unemployment insurance schemes were in 
operation in more than 30 countries. They were established first 
in highly industrialized Europe and North America, and were 
later introduced in some of the less developed countries of Asia 
and Africa, In about two-thirds of the countries the schemes 
were on an insurance basis covering all wage-earners and salaried 
employees. In some, agricultural workers, domestic workers, and 
salaried employees with earnings above a fixed level were excluded, 
In a few schemes provision was made also for self-employed per- 
sons. Practice varied in regard to the coverage of seasonal or 
temporary workers. Special unemployment insurance schemes 
were in operation in some countries for seamen, dock workers, rail- 
way employees, or building operatives. Where the schemes cov- 
ered partial unemployment the general regulations as to total un- 
employment usually applied. Where there was no such provision 


496 


it was sometimes obligatory on the employer to pay wages for 
partial unemployment within certain limits. 

Other schemes both inside and outside Europe varied in detail, 
but, through the influence of international bodies such as the 
International Labour Office and the United Nations, there was a 
tendency for them to follow a somewhat uniform pattern. It was 
normally necessary for the worker to have completed a minimum 
qualifying period of insured employment or payment of contribu- 
tions in order to be entitled to benefit. His unemployment must 
not have been caused by participation in a labour dispute. Vol- 
untarily leaving work without good cause and dismissal for mis- 
conduct were also generally grounds for refusal of benefit. Reg- 
istration at an employment office was invariably required, and 
benefit would be suspended for a prescribed period if the worker 
refused to accept suitable employment. There was usually a 
waiting period of from three to seven days at the beginning of 
unemployment before benefit could be claimed. 

Methods of financing unemployment insurance were usually 
similar. Contributions were generally payable by both employers 
and employees, sometimes with a contribution from the national 
exchequer. Almost universally, except in the United Kingdom, 
contributions were calculated on a percentage of wages and sal- 
aries. In a few countries there were statutory unemployment in- 
surance schemes for certain industries, with contributions based 
on the unemployment experience of a given industry as a whole. 
Benefit also was usually calculated as a percentage of the average 
wage of the recipient during a recent period of employment or of 
the wages paid to a certain class of worker. Sometimes there was 
provision for gradual reduction of benefit in relation to wages 
over a prescribed maximum; or wages above a certain figure would 
be excluded from the calculation. There were only a few coun- 
tries, e.g., the United Kingdom, where benefit was at a flat rate, 
but it was then graded according to the marital status of the 
recipient and allowances were made for dependents. The period 
during which benefit could be drawn varied from 8 to 36 weeks. 
‘The maximum period was sometimes linked to the length of time 
during which contributions had been made. A long history of 
coverage might bring entitlement to benefit for a longer period 
than normal. In other schemes the entitlement period was re- 
duced where contributions had been paid only for a short period. 

In the majority of countries there was some system for the 
payment of unemployment assistance (subject to a means test) to 
persons not entitled to benefit or whose benefit had ceased; or, 
as in the United Kingdom, of a supplement to the insurance benefit 
on a test of need, Assistance was usually at a flat rate, with al- 
lowances for dependents, but in a few countries it was based on 
a percentage of earnings, like unemployment insurance benefit. 

Commonwealth Countries.—In Australia, benefit was pay- 
able to an unemployed worker under the usual type of conditions: 
like sickness benefit, it was there subject to a means test on income 
but not on property. The maximum rate for an adult or a married 
minor was A£4 2s, 6d. a week. 

In New Zealand also, unemployment benefit was subject to a 
means test. The maximum rates of benefit were the same as those 
for sickness—married man with dependent wife, NZ£9 12s. 

The Canadian scheme was financed by equal contributions from 
employer and employee, with a federal subsidy. Contributions 
were based on defined classes of earnings and ranged from 10 cents 
where earnings were under $9 a week to 94 cents for earnings of 
$69 or over. Maximum benefits were: single person, $6-$27; and 
for persons with dependents $8-$36 calculated on the basis of 
earnings. Special arrangements applied to seasonal workers. To 
qualify for benefit, payment of 30 weekly contributions during 
the 104 weeks immediately preceding the claim was needed, 8 of 
the contributions having to be made in the preceding 52 weeks, 
The duration of benefit varied from a minimum of 15 weeks to a 
maximum of 52 weeks. Unemployment assistance, normally ad- 
ministered by the municipality, was available. But in Newfound- 
land it was administered by the provincial government; and in 

Quebec by the municipality or by voluntary agencies with the 
province meeting the full cost. The other provinces contributed 


proportions varying from 40% to 100%. 
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In Tanzania, there were only lump-sum benefits from empl 
to workers on dismissal. oyen 

Europe, South America, Middle East.—Schemes wete į 
operation in all the Western European countries, except Port E 
and in East Germany, Hungary, and Yugoslavia. France an) 
Norway had schemes established by collective agreements, A few 
countries had only assistance schemes. There were special ar 
rangements for seasonal workers in several countries, 

In Denmark, Finland, and Sweden, the schemes were of an jp. 
surance character, but were organized by trade unions on a volun- 
tary basis. In the Netherlands the unemployment assistance 
scheme supplementary to the insurance scheme provided alloy. 
ances calculated at 75% of previous earnings up to a prescribed 
maximum for a period not exceeding two years. The allowances 
were paid by the municipal authorities, who were fully reimbursed 
by the state. In Spain, unemployment benefit was equal to 75% 
of earnings, and in Italy it was calculated on the basis of earnings 
subject to a minimum and maximum. 

In Yugoslavia benefit was subject to means test, not only of 
the recipient but also of his close relatives. 

In South America, Chile, Ecuador, and Uruguay had limited 
schemes. Ecuador provided only lump-sum benefits. In Argen- 
tina, as in other countries in Latin America, there was no generdl 
system of either unemployment insurance or assistance, but em 
ployers were obliged to pay lump-sums to workers on their dis- 
missal. Iran and Turkey had the same system. In Libya, provi- 
sion was made for coverage against unemployment in a nev, 
comprehensive social security scheme but this part of the scheme 
had not yet been put into operation by the beginning of 1966, 

See further SOCIAL SECURITY; UNEMPLOYMENT. (JN. M) 

UNESCO: see Unrtep NATIONS EDUCATIONAL, SCIENTIFIC 
AND CULTURAL ORGANIZATION. 

UNGARETTI, GIUSEPPE (1888- ), whose innova- 
tions in form and language mark the true beginnings of modem 
Italian poetry, was born at Alexandria, Egy., the son of an Italian 
from Lucca, Feb. 2, 1888. In 1912 he went to study in Paris, 
where he became a friend of Guillaume Apollinaire. During Worl 
War I he served in Italy and France, and wrote his first published 
poems, Z} porto sepolto (1916, included in his first collection, 
Allegria di naufragi, 1919), in the trenches. Allegria was follow 
by Sentimento del tempo (1933), Il dolore (1947), La temi 
promessa, a lyrical epic inspired by Virgil (1950) and the slighter 
Un grido e paesaggi (1952). In 1936 Ungaretti became lecturer 
in Italian literature at São Paulo, Brazil, and in 1942 he was a} 
pointed professor of modern Italian literature at Rome. 

Ungaretti’s first poems—brief fragments written in languag 
purged of traditional ornament, in which each word is chai i 
with its original power and intensity—crystallized the revolt 
begun in Italian poetry by the Futurists and the Vociant ye, 
tributors to the periodical La voce), and placed him in e Ai 
front of the “hermetic” movement. From the excessive D a 
which sometimes impaired Allegria, he later developed a US 
more elaborate and traditional forms, although he ees 
emphasis on the need to restore to words their effective ts i 

Ungaretti’s poems were edited by E. Mondadori as Mi 
uomo (1947); and there is an English translation of a large 
tion, by A. Mandelbaum, in Life of a Man (1958). post 

See A. Capasso, Incontri con Ungaretti (1933); F. Flora, Dn) 
ermetica (1936). 

UNGAVA, Canadian name for the regio 
Strait; part of historic Rupert’s Land (q.v.). Not 
adopted officially, Oct. 2, 1895, for a district of the A eed 
Territories. The Boundaries Extension Act of 1912 
Ungava to the province of Quebec. | 

See LABRADOR-UNGAVA; QUEBEC. term i8 w 

UNGULATE, a hoofed mammal. Although the ll oo 
longer used in formal classification of animals, it a mam 
venient for referring to a diverse group of placena cha 
characterized as hoofed herbivorous quadrupe ds; TET tissu 
that unites them, the hoof, consists of hornlike de i the ett 
comparable to the human fingernail, that extends ov! 
of a broadened terminal digit. 


UNGULATE 


This article is concerned with the phylogeny and evolution of 
the hoofed mammals of ten extinct orders. The four orders of 
living ungulates are discussed elsewhere: ARTIODACTYL covers 
swine, camels, deer, and bovines; Prrissopactyz deals with 
horses, tapirs, and rhinoceroses; PROBOSCIDEA treats of the mas- 
todonts and elephants; and Hyracowea covers the hyraxes. The 
Tubulidentata (aardvarks) possibly have an origin close to that 
of the ungulates, and the Sirenia (sea cows) probably shared in 
the ancestry of ungulates; but these orders are considered in their 
own articles. 


GENERAL 


From the time of Aristotle, naturalists have sensed a broad af- 
finity among such animals as the hyrax, elephant, horse, tapir, 
thinoceros, swine, hippopotamus, 
camel, buffalo, giraffe. An ever 
growing sample of fossils repre- 
senting these groups and their ex- 


tinct relatives lends support to pees 

theidea of such an affinity. Some 

of the members within these or- 

ders are not truly ungulates, be- 

cause they appear to have re- 

tained or redeveloped claws as an PRIMITIVE PRIMITIVE 
RUMINANT DEER 


adaptation to specialized food- 
gathering habits (e.g., Chalicothe- 
rioidea, Hyopsodontidae, Agrio- 
choeridae, Meniscotheriidae). 
The ungulate condition could be a simple case of evolutionary 
convergence, inasmuch as it might have been derived indepen- 
dently in many of these orders and is not necessarily an indica- 
tion of common origin in a small and undiversified stock of ancient 
quadrupeds. Nevertheless, available evidence suggests that many 
of the varied ungulates of the world evolved, about 60,000,000 
years ago during the Paleocene epoch, from a group called primi- 
tive ferungulates. A primitive ferungulate, the hypothetical an- 


cestor, probably was a long-tailed, ii 


long-faced, ambulatory, four- 
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FIG, 1.—THE RIGHT FRONT FEET OF 
EVEN-TOED UNGULATES 


“THE VERTEBRATE 


footed animal, It had five func- 
tional toes on each foot, provided 
Most likely, with blunt claws 
rather than hooves. Its teeth 
Were relatively low-crowned and 
Well suited for a mixed diet of 
plant and animal foods. This 
generalized omnivore was very 
close structurally not only to the 
earliest protoungulates, the Con- 
dylarthra, but also to contempo- 
rary members of the arctocyonid, 
treodont, and miacid carnivores. 


SURVEY 


a this discussion the following 
bithe are considered: Condy- 
i ra, Litopterna, Notoungu- 
mi Astrapotheria, Pyrotheria, 
era Sulata, Pantodonta, Dino- 
ata, Desmostylia, and Embrithopoda. The ordinal name Am- 
eee Proposed by E. D. Cope in 1875 and used by paleontolo- 
Early (ay Years, was used to describe a group of short-footed 
dong Cenozoic ungulates that are here discussed under Panto- 
' Comp nocerata, and periptychid Condylarthra. 
tinct, ylarthra.—This order comprises a varied group of ex- 
at ANG herbivorous, and omnivorous quadrupeds, known 
uth Ae the Paleocene and Eocene strata of North America, 
Primi America, and Europe. As structural intermediates between 
„itive placental mammals and typical ungulates, the condy- 
knop, Present a critical link in mammalian evolution. The 
inean skulls of condylarths resembled those of carnivores 1n out- 
incis nd were not specialized. Dentition consisted usually of three 
ors, One canine, four premolars, and three molars; the cheek 
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teeth were low crowned with low and rounded cusps (bunodont) 
in most forms. Upper molar teeth tended to be quadrate with the 
development of a postero-internal cusp, the hypocone. The foot 
structure of condylarths is used to characterize different families 
and possibly indicates the protoungulate ancestral position of 
certain families, In the five-toed hind foot the ankle bones (tar- 
sus) were much like those of a contemporary carnivore, with the 
head of the astragalus (pivot of the ankle) developed as a ball, 
fitting into a cuplike navicular bone. The name Condylarthra was 
based on this ankle-bone arrangement. Alignment of the tarsal 
and carpal bones varied among the different families of condy- 
larths. In most of these, a bone of the upper row of tarsals was 
directly above a bone in the lower row (serial arrangement); 
whereas, in the carpus (wrist) an alternating arrangement was 
common. 

Five families are placed in the order Condylarthra : 

Hyopsodontidae, possibly descendant from primitive forms that 
have been assigned to the order Insectivora by some authorities, 
Hyopsodonts were small (rabbit-sized) animals of the Paleocene 
and Eocene of North America with narrow or clawed digits, Al- 
though the alternating arrangement of the tarsus in these animals 
suggests affinity with the contemporary arctocyonid carnivores and 
with the early Eocene artiodactyls, ancestry of artiodactyls is still 
conjectural, 

Phenacodontidae, represented by abundant fossils from the 
Paleocene and Lower Eocene in North America and the Lower 
Eocene in Europe, is a group symbolic of condylarths as a whole 
because of the well-studied Phenacodus. Species of Phenacodus 
were dog sized to tapir sized; these animals were once proclaimed 
the five-toed ancestor of the horse. Phenacodus itself. was not the 
ancestor of horses, but phenacodontids as a family were the most 
likely progenitors of Perissodactyla, Proboscidea, Sirenia, and 
Desmostylia; therefore they are an important link in ungulate and 
“near-ungulate” evolutionary radiation. 

Didolodontidae, from the Upper Paleocene into the upper 
Miocene in South America, are derived from phenacodontids and 
may be regarded as the ancestors of Litopterna, Notoungulata, 
Astrapotheria, Pyrotheria, and Xenungulata. The fossil record, 
however, does not show a complete intergradation for these pro- 
posed lineages. 

Meniscotheriidae, Early Cenozoic condylarths from Europe and 
North America, were small clawed animals with molars having 
cones, ridges, and crescents (buno-lopho-selenodont molar pat- 
tern) and molariform premolars. Certain tooth and skull char- 
acteristics suggest affinity with the hyraxes. 5 

Periptychidae, known only from Paleocene deposits of North 
America, were a very abundant group, characterized by specialized 
fluted teeth. They are believed to be related to phenacodontids 
and hyopsodontids, and were probably not ancestral to later un- 
gulates. A. E. Wood (1957) made the intriguing suggestion that 
the ancestry of rabbits may be in the condylarthra and perhaps 
near to periptychids. 

Litopterna.—This South American ungulate group ranged 
from the Late Paleocene into Pleistocene time with a phyletic 
history of 50,000,000 years’ duration. Proterotheriid litopterns 
resembled horses in general appearance of teeth and in reduction 
of lateral digits. Swift-running proterotheres of the Miocene of 
Patagonia recall the three-toed Miocene horses of the North 
‘American savannas. Some proterotheres attained a functionally 
one-toed condition. Macraucheniid litopterns resembled camels in 
many ways but retained three functional digits in each foot. 

Notoungulata.—There is reason to believe that a phenaco- 
dontid-didolodontid stock of animals managed to move over a 
tortuous land bridge from North America through Central America 
and on into South America sometime in earlier Paleocene time, 
This protungulate stock gave rise to a diversified series of herbiv- 
orous mammals, the Notoungulata. Protected by geographic bar- 
riers from the competition of similar animals in other parts of the 
world and from the predation of the placental carnivores, notoun- 
gulates spread over the savannas. Darwin, during his cruise on 
the “Beagle,” discovered and collected remains of the first known 
notoungulate: Toxodon from the Pleistocene. 
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FIG. 3.—ARTIST'S CONCEPTION OF A MIOCENE LANDSCAPE IN THE GREAT 
UNGULATES ARE (A) CHALICOTHERES, 
(D) A FOUR-HORNED ANTELOPE, 


PLAINS OF NORTH AMERICA. 
ENTELODONTS, (C) PRIMITIVE HORSES, 
(E) SMALL CAMELS, (F) A GIRAFFE-CAMEL 

Notoungulates were characterized by skulls with expanded tem- 
poral regions, resulting from the development of large intercon- 
necting cavities within the bone of this area. Their closely spaced 
teeth were cusps joined by crests (lophodont) and were extremely 
high crowned (hypsodont) in some families. Functional toes 
were reduced to three or two in some forms. Notoungulates in- 
cluded swift-running or hopping rabbit-sized animals, within the 
suborders Typotheria and Hegetotheria, as well as ponderous 
rhinoceros-sized pachyderms, within the suborder Toxodonta. 

The Paleocene-Eocene suborder Notioprogonia contains a fam- 
ily, the Arctostylopidae, that offers perhaps the most tantalizing 
mystery of land-mammal paleogeography: Arctostylops is known 
from a Lower Eocene specimen in the United States; Palaeo- 
stylops, belonging to the same family, is known from a few speci- 
mens collected in the Upper Paleocene Gashato formation of 
Mongolia. How and when did these notoungulates arrive at such 
distant parts of the world? Did notoungulates actually originate 
in Asia or in North America? Did certain hardier South American 
forebears slip furtively through the competing hordes of northern- 
world protoungulates in a suicidal dash across North America to 
Asia? If any one of these phenomena prevailed, why are there 
not more notoungulates in the abundant land-mammal record of 
Late Paleocene and Early Eocene of North America, the probable 
dispersal thoroughfare? Were there other extinct land routes be- 
tween South America and Asia? 

Astrapotheria—This order is known only from the Late Pa- 
leocene through Middle Miocene in South America, Astrapotheres 
appear to be more closely related to litopterns than to notoun- 
gulates. These quadrupeds, the largest of all South American land 
mammals in the Miocene, developed huge upper canine tusks and 
large, sometimes procumbent lower tusks as well. The upper cheek 
teeth, with ridges arranged like the Greek letter m (zygolopho- 
dont), resembled those of rhinoceroses. Also, the nasal openings 
of astrapothere skull were posteriorly placed and indicate the pres- 
ence of an elephantlike trunk. Some workers believe that the later 
astrapotheres were amphibious. 

Pyrotheria.—These strange herbivorous giants of the Lower 
Tertiary deposits of southern Argentina have been called South 
American analogues of the Proboscidea. Their low-crowned cheek 
teeth, with two crests extending from side to side on each tooth 
(bilophodont), and retracted nasal openings indicating an elon- 
gated trunklike proboscis, recall the Tertiary predecessors of living 
elephants. Pyrotheres also had enlarged upper and lower tusks 

comparable to proboscideans, but these tusks, four above and two 
below, were tapered in a manner resembling chisels. 

Xenungulata.—Carodnia, the largest mammal of the Upper 
Paleocene of Argentina and Brazil, is the sole representative of 
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the order. Carlos de Paulo Cont 
(1952) proposed the order in 
the basis of the characters Seen 
in Carodnia: alternating carpus 
pentadactyl hoofed feet, strong 
procumbent chisel-shaped inci. 
sors, strong and pointed canin 
and —low-crowned _ bilophodon| 
molar teeth. An inward conver. 
gence of the cross-crests on the 
posterior upper molar of thee 
animals resembles the pattem 
seen on teeth in the Dinocerata 
(uintatheres) of the Northem 
Hemisphere. 
Pantodonta.—This group of 
large, hoofed herbivorous quad 
rupeds is recorded in the Middle 
Paleocene through Upper Eocene 
formations of North America, 
Europe, and Asia. Coryphodon, 
best known and _first-discovered 
member of the order, was defined 
by Sir Richard Owen in 1845 o 
the basis of a specimen dredged 
from Eocene rock exposures in the floor of the English Channel 
Pantodont feet were pentadactyl. Their dentition is complete ant 
is characterized by large canines, obliquely-lophed molars, and pre 
molars whose cross-crests converge to join at the inner or lingual 
side of the tooth, thus forming a V-pattern. Some pantodonls 
may have been hippopotamus-like in habits. 
Dinocerata—This order comprises the uintatheres, early 
forms from the Late Paleocene of Mongolia and North America, 
Their body contour suggests primitive ferungulate or carnivore 
ancestry. The last surviving forms in North: America included 
Eobasileus, colossus among all land mammals of the late Eocene, 
Eobasileus, and Uintatherium had three pairs of bony protuber 
ances on the top of their skulls. The anterior pair, above the nos 
region, may have supported true dermal horns. Dentition of 
uintatheres tended to be reduced anteriorly and advanced types 
had no upper incisors. The upper molariform teeth formed crest 
V-patterns, and the lower cheek teeth were similar but narrower 
and with incomplete V-patterns. The lower jaws are striking 12 
their development of a large flange in the region below the wi 
gap between premolars and incisors. This flange evidently se 
for protection of the huge saberlike upper canine tooth, ” 
massive and postlike limbs and short stubby toes, together ht 
the low-crowned cheek teeth, suggest that these amm 
quented woodland borders and savannas, where they brows 
the softer vegetation. Ht 
Desmostylia.—Desmostylus and its allies were heavy dw 
rupeds of probable amphibious habits that frequented the 9i 
cene and Miocene littoral districts of the northern Paciie 
The molariform teeth of these hippopotamuslike animals Od 
composed of several thick-enameled ellipsoidal cylinders cemi ‘ 
together—a configuration approached by the pattern Ir m sty 
rior part of certain mastodont and elephant molars. baie 
teeth formed in a posterior dental capsule and moved ani 
as they pushed to the alveolar border of the jaws to bectit 
tional.. This type of tooth succession and replacement 1$ a 
in proboscideans and sirenians, 7 
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Desmostyles also had i l ft 
to four pairs of procumbent tusks: that probably were i p: 
prying up shellfish from the sea bottom. The limbs of, haol 
going ungulates were first thought to, be modified as 5" and 
flippers; but discoveries of complete skeletons in Japani Jes 
associated bones in California have shown that deme y ie 
unmodified, ungulate, pentadactyl limbs. It is believe "i 
Desmostylia are more closely related. to the Probosc! 
any other order, PA of Ut 
Embrithopoda,—While the hyracoids played the PU gua 
small ruminants in the ancient fauna of Al Fayyum, p geo 
roles of the rhinoceroses and elephants were assumed by 
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beasts named Arsinoitherium, in honor of an Egyptian queen. In 
these very strange animals the whole forepart of the skull was 
surmounted by an enormous pair of bony horns. The folded sur- 
faces of the molar teeth remotely recall those of the American 
Eocene pantodonts and uintatheres, but the premolars rather sug- 
est relationships with the hyracoids. The body was massive, and 
the skeleton shows a curious mingling of resemblances to elephants 
and uintatheres, doubtless the results of similar adaptations to 
slow browsing movements and support of the immense body 
weight. The existence of these highly specialized animals in Africa 
at such an early date, and their apparent isolation, indicate a very 
Jong line of less and less specialized ancestors, traces of which 
may some day be discovered when still older fossil-bearing strata 
are discovered. 

BrwuiocraPHy.—E. H. Colbert, Evolution of the Vertebrates (1955) ; 
H. F. Osborn, The Age of Mammals (1910); G. G. Simpson, “The 
Principles of Classification and a Classification of Mammals,” Bull. 
Am. Mus. Nat. Hist., vol. 85 (1945), and “The Beginning of the Age 
of Mammals in South America,” Bull, Am, Mus. Nat. Hist., vol. 91, 
art, 1 (1948) ; W. D. Matthew and Walter Granger, “A Revision of 
the Lower Eocene Wasatch and Wind River Faunas, Part iii, Order 
Condylarthra,” Bull. Am. Mus, Nat. Hist. (1915); Bobb Schaeffer, 
“Notes on the Origin and Function of the Artiodactyl tarsus,” Am. 
Mus, Novit., no. 1356 (1947) ; A. E. Wood, “What, If Anything, Is a 
Rabbit?” Evolution, vol, 11, no. 4 (1957) ; W. J. Sinclair, Palaeontology, 
vol, vi (1909) and W. B. Scott, vol. vii (1910-12), both derived from 
Reports of the Princeton Univ, Exped. Patagonia (1896-99); C. de 
Paula Couto, “Fossil Mammals from the Beginning of the Cenozoic 
in Brazil,” Bull, Am. Mus. Nat. Hist., vol. 99, art. 6 (1952); W. D. 
Matthew, “Paleocene Faunas of the San Juan Basin, New Mexico,” 
Trans, Am. Phil. Soc. (1937); C. W. Andrews, “Catalogue of the 
Tertiary Vertebrata of the Fayûm, Egypt,’ Mem. Brit. Mus. (Nat. 
Hist.) (1906); R. H, Reinhart, “A Review of the Sirenia and 
Desmostylia,” Univ. Calif. Publs, Geol. Sci., vol. 36, no. 1 (1959). 

(D. È. Sa.) 

UNICORN, a fabulous animal, resembling a horse or a kid, 
with a single horn on its forehead. Portrayed on Assyrian reliefs, 
described as a real animal by ancient Greek and Roman authors, 
mentioned in the earliest translation of the Old Testament, the 
subject of chapters in the Physiologus and Bestiary (see BEs- 
Mary), and a familiar being in the art and legend of medieval 
Christendom, the Islamic world, and China, the unicorn remains 
an enigmatic symbol whose interpretation still keeps some of its 
ancient mystery. 

The earliest description in Greek literature of a single-horned 
animal is by Ct (c. 400 B.C.): the Indian wild ass is the 
Sue of a horse, with a white body, purple head, blue eyes, and 
tits forehead a cubit-long horn coloured red at the pointed tip, 
black in the middle, and white at the base. Those who drink 
from its horn are protected from stomach trouble, epilepsy, and 
poison, It is very fleet of foot and hard to capture. The actual 
animal behind Ctesias’ description is probably the Indian rhinoc- 
f COURTESY OF THE TRUSTEES OF THE BRITISH MUSEUM; PHOTOGRAPH (RIGHT) J. R. FREEMAN 
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Two Medieval 


ury Gen, Versions of the unicorn legend: (Right) Late 15th- 
In the ta erman woodcut showing the unicorn as Christ taking refuge 
hunter, P 0f the Virgin Mary; the angel Gabriel takes the part of the 
iMerprotg(iAPe¥e) Illumination (12th-century bestiary) showing an 
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With the nao” @ecording to which the unicorn can be caught only 


elp of a virgin 
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eros, which has a single short horn on the nose (not the forehead). 
Later Greek and Roman natural historians, including Aristotle 
and the elder Pliny, also describe the Indian wild ass, which they 
call single-horned (Gr. monoceros; Lat. unicornis). 

Certain poetical passages of the Old Testament refer to a strong 
and splendid horned animal called re’em, This word is translated 
monoceros in the Septuagint (e.g., Num. 23:22, Job 39:9, Ps, 
92:10), unicornis or rhinoceros in the Vulgate, and “unicorn” or 
“rhinoceros” (or their equivalents in other languages) in many 
later versions. Modern translations, however, such as the Revised 
Standard Version, prefer “wild ox” (aurochs), which is the cor- 
rect meaning of the Hebrew re’em. As a biblical animal the uni- 
corn’became the object of allegorized interpretations in the Chris- 
tian church, 

One of the earliest of such interpretations appears in the 
Physiologus, which relates that the unicorn is a strong fierce ani- 
mal, the size of a kid, that can be caught only if a virgin is 
thrown before it. It leaps into her lap, she suckles it and leads 
it to the king’s palace. The unicorn is then likened to Christ, 
who raised up a horn of salvation for mankind and dwelt in the 
womb of the Virgin Mary. 

The story about the virgin, which is probably derived from a 
similar episode in the Sanskrit Mahabharata, was elaborated in the 
western medieval world into a full allegory of the incarnation and 
death of Christ. Many fine representations of the hunt of the 
unicorn survive in medieval art. 

Other customs that legend relates of the unicorn include its 
combats with the elephant, which it finally spears to death raised 
aloft on its horn, and its purifying of poisoned waters with its 
horn so that other animals may drink. Cups reputedly made of 
unicorn horn but in fact usually of rhinoceros horn or narwhal 
tusk were highly valued by the great in the Middle Ages as a 
protection against poisoned drinks, and the crushed horn was long 
an ingredient in medical prescriptions. 

See also Heratpry: Supporters; CH’I-L1N. 

BrsiocrapHy.—H. Brandenburg in T, Klauser (ed.), Reallexikon fiir 
Antike und Christentum, vol. 4, col. 840-862 (1959) ; O, Shepard, The 


Lore of the Unicorn (1930); R. Ettinghausen, Studies in Muslim 
Iconography 1: The Unicorn (1950). 


UNIDENTIFIED FLYING OBJECT (UFO), in mili- 
tary parlance, means any aerial object that fails to identify itself 
to, or to be identified by, trained ground or airborne crews using 
visual or electronic detection methods. Since 1947, owing to a 
sequence of bizarre’ circumstances, UFO has become an omnibus 
term connoting any object or optical phenomenon, usually aerial, 
that the observer cannot readily explain. UFO frequently is used 
interchangeably with “flying saucer,” a term coined in 1947 as a 
result of the reported sighting by a civilian pilot, Kenneth Arnold, 
of a series of disklike objects over 
the mountain ridges in the vicin- 
ity of Mt. Rainier, Wash. As a 
result of the wide publicity given 
to this sighting, there followed a 
wave of reports of unidentified 
objects by observers in various 
parts of the U.S., as well as in 
other countries. 

First regarded by many as a 
bizarre, peculiarly American psy- 
chological phenomenon that 
would quickly fade away, the 
UFO instead has shown an amaz- 
ing tenacity. The U.S. Air Force 
was officially charged with inves- 
tigating the reports made through 
official channels. Often several 
U.S. reports were made to the 
Air Force in one day, and reports 
also originated from France, 
Great Britain, and other coun- 
tries, Indeed, if account is taken 
of the smaller area of some of 
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the countries and the greater percentage of cloudy weather they 
experience, the sightings “per square mile per day” often were 
more frequent there than in the U.S. 

The UFO should not be regarded as something that came into 
being in 1947, even though the phenomenon burst suddenly upon 
the public consciousness in that year. History is full of references 
to strange sights in the sky. In ancient and medieval times a 
comet was a strange and terrifying sight, as was an aurora, and 
it would be impossible to say whether the pattern of sightings in 
those days was the same as in the 20th century. Certainly, in some 
respects it must have been different. There were no “sky-hook” 
research balloons, unusual types of aircraft or reentering missiles 
or artificial satellites. A comet, though described in terms recog- 
nizable to us, was often regarded as a true visitation. 

Reports after the birth of the “modern” UFO in 1947 generally 
occurred in waves, but on the average, during the period of the 
U.S. Air Force study, they numbered more than one per day. If 
consideration is taken of the fact that many reported sightings 
were not made through official channels but to newspapers and 
to civilian groups interested in the phenomena, the rate of ob- 
servations may have been as high as two or three a day in the U.S. 
over a period of more than 15 years. France, Italy, Great Britain, 
and a number of Latin American countries also experienced waves 
of UFO reports. 

The steady stream of sightings became a cause for concern to 


Reported Sightings,* 1947-64 


Year Number 
1956 778 
1957 1,178 
1958 590 
1959 364 
1960 Si4 
1961 488 
1962 469 
1963 393 
1964 532 
Total 8,763 


*U.S. Air Force repotted sightings during the 17-year period of the official study. 


the Air Force, and detailed investigations were made to discover 
reasons for such reports. The objectives were to determine a) 
whether the reported UFO's constituted a threat; (2) whether the 
phenomena had any intrinsic scientific value; and (3) what role 
UFO’s might play as a factor in the sky surveillance program. 
It was concluded after the many years of investigation that (1) 
the phenomena bore no hostile purport and did not constitute a 
security threat; (2) there was no compelling reason to believe that 
the great majority of sightings arose from anything other than 
misidentification of natural objects and phenomena, and that the 
real cause of these sightings generally lay in the conditions under 
which an object or phenomenon was seen; and (3) the continued 
evaluation of UFO reports is of scientific value, especially in rela- 
tion to the military sky surveillance problem. 

It was established that many sightings arose from seeing star- 
tling natural objects for the first time; e.g., very bright meteors, 
high-altitude scientific balloons, (which can attain high velocity 
when caught in the jet stream), and especially distant terrestrial 
or celestial objects seen under such unusual meteorological condi- 
tions as those that produce mirages, which can distort, displace, 
and animate objects detected visually or by radar. Such meteoro- 
logical conditions, some thoroughly understood (mirages) and 
some poorly understood (ball lightning), can easily cause even 
an experienced observer to ascribe what he sees to a tangible; 
nearby, self-propelled object. 

Virtually all the reports received by the Air Force were highly 
subjective, lacking such verification as pictures, material frag- 
ments, spectroscopic analysis of lights seen or precise technical 
data on trajectories, distances, accelerations, etc. As the investi- 
gation progressed, it became clear that most reports could be cor- 
related with the appearance of aircraft, birds, celestial objects, 
balloons, etc., under special conditions, and the number of unex- 
plained cases fell from an early value of more than 10% to as 

little as 2% or 3%. It was readily admitted that this small resi- 
due—as reported—defied logical explanation. For none of the 
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extraordinary “unknowns,” however, was there scientific qj 
which to base valid, definitive investigations. 
The early difficulties in coming to grips with the sug 
waves of sightings, coupled with concern that UFO report 
made by pilots, might constitute a threat to military securi 
the consequent, unfortunate air of secrecy imposed in th 
years of UFO reports), had an electrifying effect on the in 
tions and emotions of a surprisingly large number of peop 
led to an inordinate interest in UFO’s and a logical, albeit 
tifically unsupported theory of UFO’s, encouraged by the re 
sibility of life elsewhere in the universe, as well as by a 
often unconscious, desire on the part of many people to bel 
the probability of visitors from outer space. f 
This theory of UFO's, with its strong quasi-religious 
appeal, holds it not only logical to assume that other i 
beings exist in the natural universe but that superior 
trial civilizations might visit here periodically, as if to m 
odic checks on a tribe of aborigines. The theory is seen 
support throughout history in accounts of strange appari 
the sky, suggesting to some that the earth could have been 
many times in the past. Some believe such visits be 
frequent as nuclear weapons increased extraterrestrial cone 
It is amply evident that UFO's and “flying saucers” € 
reports. This has led to the quip that UFO's are any aerial 
ings that remain unexplained long enough for the prepai 
written reports about them. It is the problem of the 
vestigator to probe for stimuli that give rise to the repo, 
persistence of the UFO phenomenon has caused conce 
appears to be worthy of the attention of physical and so 
tists. U.S. Air Force investigators long recognized that n 
nators of UFO reports are sincere, interested in the welfare 
curity of their country, and honestly puzzled by the sightin 
report. Their frequent readiness to ascribe a UFO to extr 
trial sources, their emotional attachment to this explanal 
their reluctance to take into account the failure of coni i 
extensive surveillance by trained observers to produce su 
ings is surprising. t 
Nonetheless, it must be recognized that knowledge of | 
verse and of the physics of our atmosphere is still imperfee 
sightings, as long as they continue, will merit serious $i 
may lead to advances not only in physical knowledge but 
area of human behaviour as well. g. 
UNIFIED FIELD THEORY attempts to extend t 
eral theory of relativity (g.v.) to electromagnetic forces 
forces between nuclear particles. General relativity inco 
the gravitational field into the structure of four-dimensi0! 
time, and in this sense gravitation becomes part of geom 
Unified field theory has attempted to extend this trea 
other forces mentioned, and if this were achieved, 
mental fields of force would be described by the geom 
space time. It was also hoped that a unified field 
overcome certain difficulties in electromagnetism and 
theory; e.g., in classical electromagnetism there is no & 
of how elements of like charge, which must repel eac! 
cohere to form an electron or other fundamental charge 
and in atomic theory the occurrence of probability as 4 ul 
tal notion was thought unsatisfactory, especially by 2 
stein and Erwin Schrédinger. There was also a more p! 
reason. Physical reality is supposed to consist of patt 
matter and fields of force. Einstein believed that it $7 
possible to eliminate the notion of a particle and tor 
whole of physical reality by means of a field, so that 
comes nothing more than a region of high field intensity: © 
General relativity is a highly developed field theon) 
still contains the idea of a particle because there are 
space-time where the field equations break down, an 
gular regions” must be supposed to represent particles. 
tirely successful field theory there would be no sini 
and every physical situation would be com 
the field alone. 5 
Of the many unsuccessful unified field theories put forw 
were three main types. The gauge-invariant geometty 
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mann Weyl (1918) extended the class of transformations to which 
the geometrical quantities characterizing space time must be in- 
variant: he could thus introduce four quantities identifiable with 
the potentials in classical electromagnetism. This theory is un- 
suitable because it leads to field equations of the fourth differential 
order, Whereas there is reason to believe that the correct equa- 
tions are of the second order, The second important class of 
theories, stemming from work of T. Kaluza (1921), are those 
using five-dimensional spaces, and although they achieved a formal 
unification of the fields, they did not solve any outstanding physi- 
tal problems nor lead to important new ideas of physical signifi- 
cance. The generalized theory of gravitation, or nonsymmetric 
unified field theory, was independently developed by Einstein 
(1945) and by Schrodinger (1943). In this the fundamental 
tensor gj, of general relativity is allowed. to be nonsymmetric, 
which introduces an antisymmetric tensor of the second rank pre- 
sumably identifiable with the electromagnetic field variables. The 
investigations of the theory seem to show that it does not agree 
with experiment since it does not predict correctly the observed 
motion of charged particles in an electromagnetic field. However, 
nonsingular solutions of the field equations, which Einstein be- 
lieved to be the only significant ones, have not been discovered, 
nor are they known to exist. 
See also ReLativiry; CosmoLocy: Cosmological Models. 
BwuocrarHy,—A, S. Eddington, The Mathematical Theory of Rela- 
tivity, ch, 7 (1924) ; P. G. Bergmann, Introduction to the Theory of 
Relativity, part iii (1942) ; A. Einstein, The Meaning of Relativity, 6th 
Aas ii (1956); M. A. Tonnelat, Einstein’s tte ah 
ory I) . . s, 
UNION CITY, a city of Hudson County, N.J., U.S., lies on 
the Hudson River adjacent to Hoboken and Jersey City just op- 
posite Manhattan Island, with direct access to New York City via 
the Lincoln (auto) Tunnel. The site, on the Palisades of the lower 
Hudson, was originally settled by the Dutch in 1640 as part of an 
ideal community to be known as Pavonia in honour of Michael 
Pauw, the leading colonizer of the area, It subsequently became 
known as West Hoboken (incorporated in 1884) and Union Hill 
(incorporated in 1808), which merged to form Union City in 1925. 
Itis an industrial manufacturing centre producing such products 
a automotive parts, electrical appliances and equipment, em- 
broideries, novelties, paperboard, pharmaceuticals, rubber prod- 
ucts, jewelry, textiles, and tobacco products. Despite its relatively 
small area (1.3 sq.mi.), it is also a residential community. The 
Population in 1960 was 52,180; for comparative population figures 
see table in New JERSEY: Population, (D. N. A.; M. P. M.) 
UNION LEAGUE OF AMERICA, an organization formed 
Y à group of Ohio Republicans in 1862 when the Union armies 
Were meeting defeat after defeat and the Democratic Party was 
winning an uncomfortable number of local elections. Its purpose 
Was to inspire loyalty to the Union, to combat the Copperheads 
ee and other subversive groups, and infuse new vitality into 
Sipping Republican Party. The movement caught hold and 
pate rapidly to other states. It reached its most effective form 
cs adelphia and New York City where it became a social as 
tes S a political organization, Within a year it had spread to 
Re ES widely Separated as Boston and: Chicago, and something 
asad federation had been developed between the different 
ine As time went on, the social idea became more and std 
Dibltan but the membership continued to be primarily Re- 


re Union armies moved southward in the last years of the 
thief ie league followed them with teachers and organizers. Its 
talk Ay Portance, however, came at the close of the war when 
South giving the Negro the vote and of disenfranchising the 
ENN Whites began to be heard. Officers of the Freedmen’s 
ague, and Northern adventurers in the South quickly saw m 
Negr as an agent both for spreading propaganda in favour o 
i enfranchisement and for controlling that vote if secured. 
i Ne ncils were created and a Grand National council set up 
the aH York. A lobby was organized in Washington to support 
torts cal reconstruction program and to oppose the more liberal 
Of th, of Pres. Andrew Johnson, Tales of Southern mistreatment 
© Negro were widely circulated, and the impression was cre- 
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ated that the Negro’s future welfare depended entirely on his right 
to vote. The great object became one of creating a powerful 
Republican Party in the South. 

The league proved an effective political agent and played an im- 
portant part in Southern affairs from 1866 to 1869. After that it 
declined rapidly as Negro and white leaders quarrelled over the 
spoils of office and discipline became too harsh, It had, however, 
done its part in bringing the Ku Klux Klan (q.v.) into being, put 
a heavy strain on race relations, and brought the harsh reactions 
against Negro voting in the years after 1890. (Ay. Cn.) 

UNION OF SOVIET SOCIALIST REPUBLICS 
(U.S.S.R.; Russian Soyuz SOVETSKIKH SoTSIALISTICHESKIKH 
REsPUBLIK; also called the Soviet Union and, loosely, Russta), 
a sovereign nation of the European and Asian continents. Its 
area (excluding the Sea of Azov [Azovskoye More] and the White 
Sea [Beloye More]) of 8,649,489 sq.mi. (22,402,202 sq.km.), one- 
seventh of the world’s land surface, makes it the largest country 
of the world. By population it is third in order of size, after 
China and India. At the 1959 census the U.S.S.R. had 208,826,650 
inhabitants. On Jan. 1, 1965, the estimated population was 228,- 
800,000. The capital city is Moscow (Moskva). 

The Soviet Union extends for over 6,800 mi. (10,900 km.) from 
east to west, crossing no less than 11 time zones, from 12 to 2 hours 
ahead of Greenwich. The most westerly point, at 19° 38’ E, is on 
the Baltic Sea, near Kaliningrad (formerly the German Königs- 
berg); the most easterly is East Cape (Mys Dezhnéva) on the 
Bering Strait at 169° 40’ W. The greatest north-south distance 
is about 2,800 mi. (4,500 km.). The most northerly point on 
the Eurasian mainland is Cape Chelyuskin, 77° 45’ N; the most 
southerly is on the border of Afghanistan, near the town of Kushka 
at 35° 16° N. The U.S.S.R. possesses a number of islands and 
archipelagoes in the Arctic Ocean, of which the most important 
are Novaya Zemlya, Franz Josef Land (Zemlya Frantsa-Iosifa), 
the Severnaya Zemlya (Northern Land) archipelago, the New Si- 
berian Islands (Novosibirskiye Ostrova), and Wrangel Island 
(Ostrov Vrangelya). The Soviet Union also lays claim to any 
land that may be discovered in a sector of the Arctic bounded by 
lines from the east and west extremities of the mainland to the 
North Pole. 

To north and east the U.S.S.R. is bounded by seas. On the 
north are the seas of the Arctic Ocean; in the west is the Barents 
Sea, into which debouches the almost landlocked White Sea; be- 
tween Novaya Zemlya and Severnaya Zemlya is the Kara 
(Karskoye) Sea, east of which is the Laptev (Laptevykh) Sea; 
east of the New Siberian Islands is the East Siberian (Vostochno- 
Sibirskoye) Sea, and east of Wrangel Island, the Chukchi Sea. 
On the east of the U.S.S.R. are the seas of the Pacific Ocean, the 
Bering Sea, Sea of Okhotsk, and Sea of Japan. On the country’s 
southern frontier there are three seas, the almost completely land- 
locked Black Sea and Sea of Azov and the inland Caspian Sea; 
the inland Aral (Aral’skoye) Sea lies wholly within Soviet terri- 
tory. On the west the U.S.S.R. has a frontage on the Baltic, 
reduced between the Russian Revolution and 1940 to a few miles 
on the Gulf of Finland, but considerably extended in 1940 and 
1945 by the acquisition of Estonia, Latvia, Lithuania, and north- 
ern East Prussia, The European countries which have a common 
frontier with the Soviet Union are, from north to south, Norway, 
Finland, Poland, Czechoslovakia, Hungary, and Rumania. In 
Transcaucasia (Zakavkaz’ye) the Soviet frontier borders Turkey 
and Iran. From the Caspian Sea eastward the USSR. adjoins 
Iran, Afghanistan, China (Sinkiang), the Mongolian People s Re- 
public, China (Manchuria), and Korea. The “panhandle” of 
Afghanistan at its narrowest separates the U.S.S.R. by only a few 
miles from West Pakistan, while La Pérouse Strait, 25 mi. (40 
km.) across, divides its territory, the Soviet island of Sakhalin, 
from the Japanese island of Hokkaido. The 53-mi. (85-km.)-wide 
Bering Strait divides the Soviet mainland from Alaska in the 
United States. à 

The U.S.S.R. is the successor to the Russian Empire of the 
tsars. Following the 1917 Revolution, four socialist republics were 
established on the territory of the former empire, the Russian and 
Transcaucasian Soviet Federated Socialist Republics, and the 
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Ukrainian and Belorussian Soviet Socialist Republics. The former The U.S.S.R. is a founder member of the United Nations and, 
grand duchies of Finland and Poland became entirely independent. permanent member of its Security Council. It is also the ee i 
On Dec. 30, 1922, the U.S.S.R. was established by the four con- member of the Warsaw Treaty Organization and Comecon (C na 
stituent republics, Subsequently, further constituent union re- cil for Mutual Economic Assistance), which are respectively th, 
publics were set up, the Turkmen and Uzbek Soviet Socialist military and economic organizations linking the Communist to 
Republics on Oct. 27, 1924, the Tadzhik S.S.R. on Dec. 5, 1929. tries of Europe. we 
On Dec. 5, 1936, the Kazakh and Kirgiz S.S.R.’s were established The article is divided into the following sections: 


in Central Asia and on the same date the Transcaucasian Republic 
was abolished, its three constituent republics, Georgia, Armenia, 
and Azerbaijan, entering the U.S.S.R. as republics in their own 
right, In March 1940 the Karelo-Finnish S.S.R. was formed; 
August 1940 marked the formation of the Moldavian S.S.R.; and 
the Estonian, Latvian, and Lithuanian S.S.R.’s were formed in 
the same year from the three formerly independent Baltic states. 
In 1956 the Karelo-Finnish S.S.R. became the Karelian Autono- 
mous Soviet Socialist Republic, leaving a total of 15 Soviet social- 
ist republics (union republics), as shown in Table I. 


TABLE I.—Soviet Socialist Republics (Union Republics) 


a Aea Population (1959) 
Republic Capital H 
hea) Total | Urban 

RS.F.S.R. . , | Moscow 6,592,812 117,534,315 61,611,074 
Ukrainian . . | Kiev 232,046 19,147,419 

azakh, . « | Alma-Ata 1,048,339 4,067,224 
Uzbek , . . | Tashkent 174,170 2,728,580 
Belorussian. . | Minsk 80,154 2,480,505 
Georgian. « | Tbilisi 26,911 1,712,897 
Azerbaijan . . Baku 33,436 1,767,270 
Moldavian... - | Kishinëv 13,012 642,244 
Lithuanian , || Vilnius 25,174 1,045,965 
Latvian. «7, | Riga 24,594 1,173,976 
Kirgiz. . + | Frunze 76,641 696,207 
Tadanik Dushambe 552251 646,178 
Armenian. . | Yerevan 11,506 881,844 
Turkmen Ashkhabad 188,455 700,397 
Estonian . . 'allinn 17,41. r! 


All the union republics have the constitutional right of secession 
and they adjoin part of the national frontier of the U.S.S.R. They 
are administratively divided into oblasts (provinces or regions), 
krays (territories), and autonomous Soviet socialist republics 
(ASS.R’s). The oblast, a purely administrative division, is sub- 
divided into rayons (districts); subordinate to the rayons are 
smaller towns and selsovets (rural soviets); larger towns are di- 
rectly subordinate to the oblast authority; the largest towns are 
divided into urban rayons and come directly under the union re- 
publics: The kray is primarily an administrative division but also 
contains lesser political subdivisions based on nationality groups, 
autonomous oblasts, and national okrugs (areas). In 1963 the 
U.S.S.R. had 105 oblasts, 9 krays, 1,711 rural, 122 industrial, and 
384 urban rayons, and about 40,000 selsovets. The smaller union 
republics (Georgian, Armenian, Azerbaijan, Lithuanian, Latvian, 
Estonian, Moldavian, and Tadzhik) have no oblasts, but are di- 
rectly subdivided into rayons. The AS.S.R.’s are administrative 
divisions based on nationality; their boundaries have been drawn 
to give political recognition to important minority ethnic groups. 
The 20 AS.S.R.’s (as of January 1962) are listed in Table II. 


Taste IL.—The Autonomous Soviet Socialist Republics 


I. Physical Geography (p. 502) 
1. Geology and Structure 
2. Relief 
3. Climate 
4. The Natural Zones of Soil and Vegetation 
5. Animal Life 


II. Natural Resources (p. 509) iG 
1. Land 


2. Vegetation Resources 
3. Animal Resources 

4, Mineral Resources 
5. Water Power 


Til. Anthropology and Ethnography (p. 515) 


1. Ethnic Composition of the Population 
2. Racial Types 
3, Cultural Patterns 


IV. History (p. 518) 


A. Consolidation of the Soviet State 

. The Peasants and the Famine, 1921-22 

. The New Economic Policy 

. Foreign Relations, 1924-28 

. Internal Politics, 1924-28 

. The Rise of Stalin 

. The Constitution of 1936 

. Foreign Relations, 1928-41 

B. World War II 
1. Internal Affairs, 1941-45 
2. Foreign Relations, 1941-45 

C. Postwar Policy to Stalin’s Death, 1953 
1. The End of the Wartime Alliances 
2. The Far East 

D. The Khrushchev Era and After 


wonen 


V. Population (p. 530) 


1. Population Growth and Trends 
2. Distribution and Movement 
3. Urban-Rural Structure 


VI. Administration and Social Conditions (p. 532) 


1. The Constitution 

2. Government 

3. The Soviet Federation 
4, Local Government 

5. The Communist Party 
6. Taxation 

7. Wages and Their Purchasing Power 
8. Labour Conditions 

9. Trade Unions 

10. Housing 

11. Social Welfare 

12. Health 

13. The Police 

14. The Judicial System 
15. Education 

16. Def 


efense 
VII. The Economy ($. 540) 


A. Agriculture 

1. Development of Agriculture eh 

2. Principal Crop and Livestock Distributions 
B. Industry 


Population Capital 1. Development of Industry a 
SN (1959) z co paar distrial Distributions | 
. Finance and Trade b 
RSFSR: i 
vase MTZ DER, CIEN 55,444 3,341,609 | Ufa +1. Finance 
Buryat ton: 135,637 673,326 | Ulan-Ude 2. Trade 
è EE Ta 4 y roznyy TS 
cgay Ingus! PY bined 7066 1,097859 | Cheboksary D. Transpor and Communications 
Dageatatl ws da Hae a 19/421 1,062472 | Makhachkala . Roa 
Kabardino-Balkar . > . 4,826 420,115 | Nal’chik 2. Railways 
Kalriyk. irei "oral + AS 29,305 184,857 | Eslita 3. Waterways 
Karelan 66,564 651346 | Petrozavodsk 4. Pipelines 
Komi ; 160,579 806,199 | Syktyvkar p E 
Mat. 3> sties 8,958 647,680 | Yoshkar-Ola - 'ranspo juste 
Mordvinian. 9. s +» 10 a6 puoti aie Wink 6. Postal Services and Telecommunicatio: 
Ji jan (Ossetia) . ~ 3, e )rdzhonil 
North Ossetian (Ossetia) > > |" 65 | 2,850,417 | Kazan I. PHYSICAL GEOGRAPHY nil 
Tuva Ry Oni t 65/830 171,928 || Kyzyl al factor it 
Udmurt ; L 1336.2 er 1. Geology and Structure.—The fundamental 140° cw 
$ ty . . > 
| tates Coonan i ae z s structure of the Soviet Union is the presence of two 
[ne Sees sy cape of 330 ste re at platforms of Precambrian rocks, mainly granites z Soi 
| n the Aserbaijan SSR: u : i The Russian platform underlies almost all European Catt 
In the Azerbaijan S.S.R.: 1 , pl if 
‘Nathichey Bch eo pes 141,361 | Nakhichevan’ | 1-41 Mountains (Ural’skiy Khrebet) on the east and to he S 
MOR E =. ; e517 ("LAOI pi Noku casus Mountains (Kavkazskiy Khrebet) on the sou'™ 
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berian platform underlies the Central Siberian Plateau (Sredne- 
sibirskoye Ploskogor’ye). These rigid Structures have remained 
stable during many periods of mountain building, although they 
have undergone some warping and fracturing, with associated in- 
trusions of igneous rocks. Such intrusions have formed the 
nepheline-syenite Khibiny Mountains of the Kola Peninsula 
(Kol’skiy Poluostrov) and the widespread basalt. flows of the 
Central Siberian Plateau. In places these basement platforms are 
exposed on the surface, notably in the northwest of European 
Russia, in Karelia and the Kola Peninsula, and in the Anabar mas- 
sf of central Siberia. Elsewhere, upwarping has brought them 
very close to the surface, as in the Ukrainian shield, where the 
ancient rocks are often exposed in valley bottoms, and again in the 
Timanskiy Kryazh (Timan Hills) of northeast European Russia. 

Around the platforms, the fold mountain systems have been 
formed: the Sayan Mountains and parts of the Altai, Tien Shan 
(Tyan’ Shan’), and Byrranga mountains in the Caledonian period; 
the Urals and the rest of the Altai and Tien Shan mountains in the 
Hercynian period. The Mesozoic period saw the formation of the 
complex of mountains in northeastern Siberia. The last great 
mountain-building period, the Alpine, created the Carpathians, 
Caucasus, Kopet-Dag, Pamirs, and the mountains of Kamchatka 
and Sakhalin. As elsewhere in the world, the belts of Alpine fold- 
ing are still structurally unstable and this is witnessed in the 
US.S.R. by the active volcanoes of Kamchatka and the Kuril 
(Kuril’skiye) Islands and by the occurrence of earthquakes in 
such areas. Among the severest earthquakes of recent times were 
those of 1926, which largely destroyed the town of Leninakan in 
Transcaucasia, and of 1948, which wrecked Ashkhabad at the 
foot of the Kopet-Dag. 

Over the crystalline platforms and in the tectonic depressions 
sedimentary rocks have been laid down, in strata which have re- 
mained very largely horizontal. In European Russia sedimentaries 
of almost every geological age are found. Broadly, they become 
younger toward the southeast, from the Cambrian of the Karelian 
Isthmus to the Tertiary series along the Black Sea coastline and 
the Quaternary deposits of the Caspian Lowland. In the north- 
West these sedimentaries form a series of scarps, or cuestas, facing 
northwest, of which the most prominent are the Ordovician scarp 
(known as the glint) overlooking the Gulf of Finland and the 
Carboniferous scarp underlying the Valdai Hills (Valdayskaya 
Vozvyshennost’). Over the Central Siberian Plateau, Cambrian 
ind Triassic series are most extensive, while Jurassic and Cre- 
laceous rocks occupy the basin of the Lena River. 

During the Quaternary period, large areas of the Soviet Union 
Were affected, directly or indirectly, by glaciation. In European 

Ussia, there were three advances of the ice sheet from centres of 
mgin in Scandinavia and Novaya Zemlya. The second and most 
tensive glaciation extended as far south as the great bends in 
A Dnieper (Dnepr) and Don rivers, and is known as the Dnieper 
#atiation, The last glaciation reached the Valdai Hills, from 
Which it is named. Over the glaciated area surface deposits of 
oulder clay and sand were laid down and innumerable morainic 
FG formed. The terminal moraines of the last glaciation are 
sie feature, extending from Belorussia to Archangel (Ar- 

“ingel’sk) and beyond and rising to their highest in the Valdai 
bith Beyond the limits of glaciation are extensive deposits of 
i ash material, such as the sands along the lower Dnieper. In 
Ea it is generally considered that only one glaciation took 
ai and that it was far less widespread than in Europe, being 
tioli anand to the north of the West Siberian Lowland. In 

ae ain areas valley glaciers developed. Equally extensive in 
thi LET times were the marine transgressions, which laid down 

x posits in western Siberia, the northern Caspian Lowland, 

echorskiy Basseyn (Pechora Basin) in the European north, 

a lower Indigirka-Kolyma basins of northeastern Siberia. 
tothe eHef—The Russian Plain—This is a general term given 

Series of low, rolling uplands and broad river basins, formed 
ie th Sedimentary cover of the Russian platform. In the north 
(Meze ite basins of the Pechora and the White Sea rivers 

cen’, Northern [Severnaya] Dvina, and Onega), separated by 


"Idge of the Timan Hills. The White Sea Lowland is separated 
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from the Gulf of Finland only by low moraines, such as the 
Vetrenyy Poyas Ridge between the White Sea and Lake Onega 
(Onezhskoye Ozero). The lake lowlands of the northwest, around 
Lakes Ladoga (Ladozhskoye), Onega, and II’men’, are bounded by 
the belt of terminal moraines. These moraines form the Belorus- 
skaya Gryada (Belorussian Ridge), which is itself cut up by trans- 
verse rivers into distinct uplands, the highest of which, the 
Minskaya Vozvyshennost’ (Minsk Upland), reaches 1,135 ft. (346 
m.). The Belorussian Ridge is continued northeastward by the 
Valdai Hills, which also reach 1,135 ft. Beyond the Valdai Hills 
the line of moraines continues in the same direction, through the 
uplands of Vepsovaya (Vepsovskaya Vozvyshennost’) and Andoma 
(Andomskaya Vozvyshennost’), but at a much lower height. From 
the Belorussian Ridge, another line of terminal moraines, marking 
a period of standstill of the maximum glaciation, runs eastward 
as the Smolensk-Moscow Ridge, which dies out northeast of the 
capital. The divide between the rivers of the Arctic Ocean and 
the Volga is formed by the Severnyy Ural (Northern Urals), low, 
gently contoured hills not over 900 ft. (275 m.). All these low- 
lands and the intervening moraines of the northern part of Euro- 
pean Russia are characterized by many features of glaciation: 
widespread boulder clay and hummocky relief, with innumerable 
lakes and swamps in the hollows. In the Karelian A.S.S.R. there 
are about 50,000 lakes. 

The basins of the south-flowing rivers, Dnieper, Don, and Volga, 
divide other upland areas. West and south of the Dnieper are the 
Volyno-Podolsk Upland and its continuation, the Dnieper Upland. 
Both are formed on the Ukrainian shield and are marked by a 
steep scarp face to the north. Between the Dnieper and Don 
and bounded on the north by the Oka is the Central Russian Up- 
land, roughly coincident with the Voronezh anticline of the Pre- 
cambrian basement. Between the Don and Volga are the Volga 
Uplands, extending for over 800 mi. (1,250 km.; 1 mi, = 1.61 km.) 
from north to south and continued toward the Caucasus by the 
low Yergeni Ridge. East of the Volga are the Upper Kama and 
Bugul’ma (Bugulma)-Belebey uplands and the Obshchiy Syrt. All 
these southern uplands are covered by deposits of loess and loess- 
like materials and are greatly dissected by rivers and gully erosion. 

The Mountain Fringes of European Russia—In the northwest 
the intrusive massifs of Khibiny and Lovozérskiye Tundry 
(Lovozero) on the Kola Peninsula rise to about 4,000 ft. (1,200 
m.). Although small in area, these mountains are of great im- 
portance for their mineral wealth. Even richer in minerals is the 
Hercynian chain of the Ural Mountains, which form the eastern 
limit of the Russian Plain and the traditional boundary between 
Europe and Asia. Nearly 1,300 mi. (2,000 km.) long from north 
to south, the Urals are continued tectonically in the ice-capped 
mountains of Novaya Zemlya. The narrow Northern Urals are 
the highest, reaching 6,214 ft. (1,894 m.; 1 foot = 0.3048 metres) 
in Mt. Narodnaya. Southward the Urals broaden out into a 
series of parallel ranges, rarely exceeding 3,000 ft. (900 m.) in 
height. On the south, the Russian Plain is bordered by Alpine 
fold mountains. In the southwest the central part of the Carpa- 
thians has been included in the U.S.S.R. since 1945. The Carpa- 
thians there consist of several parallel ranges, with gently rounded 
summits, of which the highest is Mt. Goverlya, 6,752 ft. (2,058 
m.). Also of the Alpine orogeny are the three limestone ridges 
of the Crimean Mountains (Krymskiye Gory) (5,069 ft. [1,545 
m.] in Mt. Roman-Kosh). The tectonic line is continued across 
the peninsulas of Kerch’ (Kerch; Kerchenskiy Poluostrov) and 
Taman’ (Tamanskiy Poluostrov), separating the Black Sea and 
the Sea of Azov, to the Bolshoy Kavkaz (Greater Caucasus) 
Range. This spectacular chain contains the highest peaks in 
Europe, the highest of all being Mt. El’brus, 18,481 ft. (5,633 m.). 
South of the series of parallel ranges which make up the Greater 
Caucasus is a tectonic depression occupied by the Kolkhida and 
Kura-Araksinskaya (Kura-Aras) lowlands. Beyond the lowlands 
rise the ranges and plateaus of the Malyy Kavkaz (Lesser Cau- 
casus), which extend into Turkey. i 

The Lowlands of Asiatic U.S.S.R—East of the Urals lies one 
of the most extensive plains of the world, the West Siberian Low- 
land. Drained by the Yenisey (Yenisei) and the Ob’ (Ob), it is 
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1,000 mi. (1,600 km.) from/ieast to west and about 1,500 mi, from’ 
forth to south, So little does the relief vary that the Ob’, 1,650 
mi, from its mouth, is only 220 ft. (67 m.) above sea level. There 
jsa slight swell, the Siberian Rise, from east to west at about 63° 
N, but its maximum elevation is 607 ft. (185 m.). In the south, 
the low, rolling folded hills of Kazakhstan divide the West Siberian 
Lowland’ from another extensive lowland, that of the Turan, of 
Central Asia, centred on the Aral Sea. The Kazakhskiy Mel- 
kosopochnik (Kazakh Hills) are mostly below 1,500 ft. (460 m.), 
although they reach» 5,134 ft. (1,565 m.) in Mt. Kyzylray. 
Through the hills runs the Turgay (Turgai) depression by which 
the Tertiary seas, which once ‘covered the two lowlands, were 
linked, The Turan Lowland, an area of inland drainage, is diversi- 
fied by several plateaus, of which the most notable is the Ustyurt, 
bounded’ by steep scarp facesy):'The other important lowlands of 
the Asiatic part of the:U.S.S.R. are the basin of the Lena River 
andits tributary, the Vilyuy (Vilyui), and the basin of the lower 
Kolyma and Indigirka, an area of Quaternary marine transgression 
in the northeast of ‘Siberia. 

The Central Siberian Plateau=—This plateau, for the most part 
between 2,000 and 2;500 ft. (600+760 m.) high, represents the 
second great Precambrian platform of crystalline rocks, It occu- 
pies the area between the Yenisey and Lena basins, Considerable 
expanses of the plateau are covered by basalt flows or “traps,” 
which form innumerable rapids on the rivers. The basins of these 
rivers; notably the ‘Nizhnyaya, Tunguska and Podkamennaya 
Tunguska, form broad, shallow: troughs in the plateau surface. 
The plateau reaches its highest» point in the Gory Putorana 
(Putoran Mountains) of its northwest corner, where Mt. Kamen’ 
attains 6,683. ft. (2,037 m.).. In’ the southeast, where the plat- 
form abuts.on the fold mountains of the Transbaikalia (Zabay- 
kal'ye), the basement Precambrian rocks have been uplifted to 
form the Vitim-Aldan: Plateau: 

The Mountains of Central Asia and Siberia—The south and east 
of Asiatic Russia is fringed by series of mountain ranges, created 
in various folding periods, “Along the Iranian frontier are the 
Alpine mountains ‘of the ‘Kopet-Dag. Also’ Alpine in origin are 
the Pamirs in the ‘Tadzhik:S.S.R.' There rise the highest peaks 
of the Soviet Union, Mt: Communism’ (Pik Kommunizma; for- 
merly Mt. Stalin), 24;590-ft: (7,495 1m.) ; Mt. Lenin (Pik Lenina), 
23,405 ft. (7,134 m.)} Mt. Revolution (Pik Revolyutsii), 22,880 
ít. (6,974 m.); and Mt. Karl Marx (Pik Karla Marksa), 22,067 
ft; (6,726 m.), From the Pamirs to the northeast along the border 
With China stretches a highly complex series of ranges and tectonic 
basins, known under the general name of Tien Shan and formed 
thiely in the Caledonian and Hercynian periods with renewed 
Uplift im the Alpine» period: Immediately north of the Pamirs is 
the Alayskiy Khrebet (Alai Range), beyond which is the almost 
wholly enclosed tectonic basin of the Ferganskaya Dolina (Fergana 

alley), ‘The northern side: of the basin is enclosed by the ranges 
Which make up the Tien Shan proper. | Near the’ Chinese border 
the Tien Shan reaches heightscomparable with the Pamirs in Mt. 
Victory. (Gora. Pobeda),: 24,406) ft.’ (7,439 m,), and Mt. Khan- 
Tengri, 22,949 ft. (6,995 m:)..-As in the Pamirs the flanks of these 
Peaks are covered by: ice: fields, giving rise to glaciers. The 
Fedchenko ‘glacier (44.miy [71 km.] long), of the Pamirs is one 
of the longest valley glaciers in the world. North of the Tien 

n are Several small ranges séparated by river valleys and rifts 

such: as ithe Dzhungarskiy: Alatau), before the land rises once 
More'to the Altai Mountains. The Altai is another complex re- 
gon; chiefly of Caledoniamánd Hercynian age’ with further Alpine 
‘oli, with many horsts and ‘rifts and rising to 14,783 ft. (4,506 
Hi in Mt. Belukha, It is-another of the exceptionally mineral- 
areas of the Soviet Union. 
tom the Altai,’ thé mountain. system is continued eastward to 
© Baikal (Ozero' Baykal) by the Western and Eastern Sayan 
Mountains, -The Transbaikal region is one of extremely compli- 
‘ay geological history, having been’ affected by all the major 
agence periods, Many times uplifted and denuded, the area con- 
heel of 4 series of horsts and rifts. The largest rift, one of the 
malh vs deepest; is occupied by Lake Baikal. The rift was origi- 
Y formed in Jurassic times and twice deepened in the Tertiary 
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period. The lake is'5,715 ft. (1,742 m.) deep, while the fringing 
mountains rise up to a maximum of 8,935 ft. (2,724 m.), giving an 
overall “throw” of 12,000-14,000 ft. From Transbaikalia, the 
Stanovoy, Khrebet (Stanovoi Range) runs east to the Sea of 
Okhotsk, as part of the Pacific-Arctic Ocean watershed. 

The entire Pacific coast is mountain fringed. South of the 
Stanovoy Khrebet is a group of ranges leading, across the Amur, 
to the Sikhote-Alin’ (Sikhote-Alin) Khrebet. These mountains, 
which front on the Tatar Strait (Tatarskiy Proliy) and the Sea of 
Japan, were formed in Mesozoic times, but uplifted in the Alpine 
period. North of the Stanovoy Khrebet, the narrow Dzhugdzhur 
Khrebet runs parallel to the coast of the Sea of Okhotsk. At 
its northern end, the great sweep of the Verkhoyanskiy Khrebet 
(Verkhoyansk Range) runs parallel to the Lena, This is suc- 
ceeded to the northeast by the Cherskogo Khrebet, the Kolymskiy 
Khrebet, and the mountains of the Chukotskiy Poluostrov 
(Chukotski Peninsula). All these mountains are of Mesozoic 
origin and contain between them plateaulike uplifted blocks of 
ancient platform. The outermost mountain bulwark on the Pacific 
coast is formed by the Alpine fold mountains of Sakhalin, the 
Kuril Islands, Kamchatka Peninsula, and the Koryakskiy Khrebet. 

Rivers and Lakes:—Rivers have always been important to Rus- 
sians as lines of transport and they have entered largely in Rus- 
sian folklore and folk song. Often they provide the only variety 
in otherwise monotonous scenery, The U.S.S.R. has more than 
100,000 rivers with basins exceeding about 40 sq.mi. (100 sq.km.) 
and among these are several of the largest in the world, as shown in 
Table IIT. 

The considerable degree of climatic uniformity over the U.S.S.R. 
causes an equal uniformity of river regime. Generally, snow forms 


TaBe Il.—Principal Rivers of the U.S.S.R. 


i Length Area of basin 
iwda a (mt) (oat) 
g 2,653 936,293 
silje 2,640 616,092 
ae 7,566 1,003,474 
is 2,293 532,818 
Wmo Ate 2,287 1,131,273 
mice hae 1,768 711,582 
isus 2,705 on 
1,015 248,689 
tie 11578 179,691 
nii 1,575 942 
ian 1,420 194,208 
Wi Ie 1,371 178,378 
Ben VU 1,343 94,981 
Pein it 1,261 201,544 
l 5 11224 170,849 
. . 1,451 407,722 
ids 1,127 126,255 
id As 1,124 $2,896 
CREO Tt a a Vaan OSLO 


|i TA 
(i mi. = 1,61 km.; 1 sq.mi. m 2.59 sq.km.) 


the dominant source of water supply, with the result that there 

is almost everywhere a very marked spring maximum of flow, usu- 

ally ačcompanied'by widespread flooding. Since most of the Soviet 

Union has a summer maximum of rainfall, there is often A sec- 

ondary peak in river flow in late summer and autumn, again fre- 

quently causing floods, Early summer and winter are character- 

ized by low water, and in drier areas smaller rivers dry out. 

Almost the whole country has winter temperatures below freezing, 

with the result that only in Transcaucasia are rivers unfrozen all 

winter, The length of freeze-up varies from about two months 

along the Black Sea coast and in southern Central Asia to nine 

or ten months on the Arctic coast, The U.S.S.R, is unfortunate 

in that many of its rivers flow either to seas frozen for most of 

the year or to inland seas and lakes, notably the Caspian and 

‘Aral seas. In all, 54% of the Soviet Union drains to the Arctic 

Ocean, while 23% has inland drainage. Broadly speaking, in 
European Russia the largest rivers flow south and in Siberia they 
flow north. This latter circumstance means that the upper courses 
òf Siberian rivers thaw before the lower courses, causing huge 
ice j nd floods. 

The | USSR. has'a very large number of lakes, including two 
jnland’seas, The largest are shown in'Table IV. Many of the 
lakes ‘are: formed’ by tectonic movements. Such Jakes are the 
deepest, including the southern half of the Caspian Sea, Lake 
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TABLE IV.—Principal Lakes of the U.S.S.R. 


[Seis r A 
Lake a Maximum depth 
(sq.mi.) (ft.) 
Caspian Sea* 143,243 3,215 
al Sea 25,659 223 
a PE E T 12,162 5,315 
n Aa E A E oe see 7,115 87 
Ladoga . Adain, A 7,100 738 
Oea E. o AS 3'819 361 
Kuybyshev reservoir . 2,510 ee 
ae ea aioe od thie 2,394 2,303 
Rybinskoye reservoir - 1,757 R 
Anka. l RST e 1,699 33 
Tarni cP dh 1,583 85 
Peipus (with Lake Pskov). 1,390 48 
Volgograd reservoir , « 1,216 s 
Chany . AEP a-g 1,004 33 
Ti'men’ . B11 16 
Alakol’ , 172 154 
Zaysan: > 695 26 
Gorki reservoir . 676 TR 
Kama reservoir . 676 ase! 
Sevak iy t. oS S47 325 
Irkutsk reservoir. 537 T 


(1 sq.mi.=2.59 sq.km.; 1 ft.=.3048 m.) 


*The area and level of the Caspian are in constant fluctuation, but in the 20th century 


the trend has been to shrink, 


Baikal, the deepest in the world, and Lake Issyk-Kul’ (Issyk- 
Kul). The greatest number of lakes are of glacial origin, either 
occupying ice-scraped hollows or dammed by depositions of 
morainic material, Glacial lakes are found in greatest number 
in the European northwest and in the north of the West Siberian 
Lowland, Some of the largest lakes in the U.S.S.R. are man-made, 
including the chain of giant reservoirs on the Volga and Kama, 
In the Caspian Lowland, in the south of the West Siberian Low- 
land, and in Central Asia, the majority of the lakes are saline. 

3. Climate.—The disposition of the mountain systems of the 
U.S.S.R. along its southern and eastern periphery leaves almost 
the whole country exposed to the movements of Arctic air masses 
from the north and Atlantic air masses from the west. The Urals, 
the one range cutting longitudinally north-south across the Soviet 
Union, are not high enough to form a significant barrier. Asa 
result, over nearly all the country there are no clearly defined 
climatic regions, but only a series of very gradual transitions. 
The second fundamental factor in molding the climate of the 
U.S.S.R. is the existence of two vast pressure systems, the win- 
ter high pressure, centred on northeastern Siberia, and the summer 
low, with its focus over the south of Central Asia. Since these 
systems build up over the largest land mass in the world, both 
are greatly intensified. In particular, the winter high-pressure 
system, which reaches 30.8 in. (78 cm.) at its centre, is very 
stable and prolonged. It begins to build up at the end of August 
and lasts until the end of April. The high pressure extends as a 
ridge westward into Europe, deflecting depressions of Atlantic 
origin to the north and south, along the Arctic coast and across 
the Black Sea. The summer low, conversely, tends to draw in 
depressions, with the result that almost all the Soviet Union has 
a summer maximum of rainfall. The effect of the depressions dies 
out to the east and is minimal east of the Urals. Generally, rain- 
fall is low. In the west of European Russia it is 20-24 in. (S1- 
61 cm.) a year and this amount steadily decreases eastward, to 
only 8-10 in. (20-25 cm.) in the Lena Basin. It also decreases 
northward toward the Arctic coast, which receives about 16 in. 
(41 cm.) a year in European Russia, but only 4 in. (10 cm.) at 
the Lena delta. The most marked decrease, however, is southward 
into Central Asia, where the Turan Lowland has less than 4 in. a 
year and desert conditions prevail. The only areas of high rain- 
fall are western Transcaucasia, where depressions bring 60-100 
in. (152-254 cm.) a year, with a winter maximum, and the Pacific 
coast, where 40-60 in. (102-152 cm.) fall on the mountains of 
Kamchatka and the Sikhote-Alin’. On the Pacific coast, a cold 
monsoon regime is found, with bitter, dry, offshore winter winds 
from the high-pressure centre and rainy, onshore summer winds. 
Inland into the Amur Basin and north of Kamchatka, the monsoon 

effect gradually diminishes. beh 

No less significant in distinguishing climatic differences over 

the country is the temperature regime. Summer temperatures 
show relatively little variation over all this wide area and are 
usually in the upper 60s F. July average temperatures are 17°C 
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(63° F) for Leningrad, 19° (66°) Moscow, 18° (i 
and 19° (66°) Yakutsk. Only in Central Asia and Tr 
do summer temperatures rise significantly higher, into 
and up to 30° C (86° F) in the Turan Lowland. In 
ever, the temperature falls steadily northeastward ir 
January average temperatures are —8° (18°) at 
the Baltic, —10° (14°) at Moscow, —14° (7°) at K 
(—3°) at Tomsk, —26° (—15°) at Chita, and —44' 
Yakutsk. Finally, in the mountain basins of northe 
where sheltered valleys develop intense temperature 
so-called “Cold Pole” is reached. At Verkhoyansk and O 
in this area, January average temperatures are about 
(—58° F) and both stations have recorded minima of — 
(—94° F), the coldest ever recorded outside Antarct 
exceptionally low winter temperatures in Siberia are onl; 
because the stable high pressure brings calm weather. _ 
zards do occur, it is impossible to remain long out of do 
great fall in temperature eastward is a reflection o 
continentality and there is relatively little north-sout 
Kiev (Kiyev) has a January average only 1.6° C (. 
than Leningrad, which lies nearly 20 degrees of lati 
north, a 
Winter depressions in European Russia usually bi 
them incursions of Arctic air, which cause the temperati 
to —40° C (+40° F) or — 46° (—51°), even in areas 
tively moderate continentality. Similarly, a northward s 
a Black Sea depression can bring warmer conditions 
thaws, which are particularly common in the Ukraine 
areas sheltered from bitterly cold air streams in wi 
south coast of the Crimea and Transcaucasia, both: 
high mountain barriers to the north. These, tog 
extreme south of Central Asia, are the only parts of the U 
with January temperatures above freezing, although i 
days occur. Asa result, they are popular winter re 
subtropical plants can grow there. Snow covering 
est in the European northwest and decreases eastward 
in precipitation. In the European south, the frequen 
vent snow cover becoming thick. In parts of Siberia, 
cover of dry, powdery snow may be swept away complet 
riods of strong winds. “Snowfall is exceptionally hea! 
chatka and the Kurils, from moisture picked up by the 
monsoon crossing the Sea of Okhotsk. i (a 
The high-pressure: conditions of winter bring about 
low cloudiness, except in the west and along the Ar 
In summer cloudiness is very low in Central Asia 
areas, but is high along the Arctic and Pacific coasts. 
areas fog blankets the seas during the greater part 
frozen period. The cloudiness reduces the amount | 
received in northern areas in summer, but this is 
for by the extra length of day in higher latitudes. 
Yakutsk (62° N) has only 10% less radiation on a | 
day than Tashkent (41° 20°N). In winter, on the co 
is a very sharp fall in radiation to the north.’ The | 
tion balance (insolation received less reradiation) shi 
nal pattern. The extreme north, on the Taymyr (T: 
sula, has an annual balance of 5,000 cal. per sq.cm.; 
the southern Asiatic steppe 25,000; and the Crimea, Tı 
and extreme south of Central Asia 40,000. This 
climatic factor of the utmost importance in its effect 
and water conditions of the soil and therefore on vi 
is the complex, cyclical relationships between radiati¢ 
soil, and vegetation that control’ the great nat 
characterize, even more than relief, the physical g 
U.S.S.R. £ 
4, The Natural Zones of Soiland Vegetation- 
of soil and vegetation are primarily the result of 
tions. Since the greater part of the U.S. S.R. has a Ti 
form relief, they extend across the country latitu 
ing subsoils and parent rock and, within limits, 
varying relief. é 
The Tundra—This is the most northerly zone of 
forming a strip along the entire Arctic coast, 


her 1 
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Peninsula but broadening to about 200 mi. (320 km.) in west- 
em Siberia and on Taymyr Peninsula. The islands of the Arctic 
Ocean are in the Arctic desert zone of rock. In the Far East, 
the tundra swings south along the shores of the Bering Sea, as 
far as the neck of the Kamchatka Peninsula. The southern bound- 
ary of the tundra is the tree line, roughly coincident with the July 
isotherm of 10° C (50° F). In this zone, winters are long and 
severe and summers are short, cool, and liable to frost at any 
time. As a result, plant life is poorly developed and consists en- 
tirely of perennials as a single growing season is insufficient to 
complete a life cycle. Mosses and lichens predominate; true 
tundra is treeless but dwarf bushes and trees, such as dwarf birch 
and Arctic willow, do occur in more sheltered areas. In the south- 
em tundra sphagnum peat bogs are extensive. Soils are very 
poorly developed, acidic, with almost no bacterial activity and 
therefore devoid of humus, The commonest soil is gley, with an 
impermeable, clayey horizon, which holds moisture in the surface 
horizons and renders the soil waterlogged and subject to solifluc- 
tion. The tundra zone is underlain by permafrost (permanently 
frozen subsoil) often to a depth of 1,000 ft. (300 m.) or more. 
Only the surface layer thaws in summer. The impermeable perma- 
frost also causes waterlogging and solifluction. 

The Taiga—On the south of the tundra is a transitional zone 
of forest tundra, with sparse, stunted trees, which gives way grad- 
ually to dense, “‘closed-crown,”’ boreal forest known as the taiga. 
This is the most extensive of all the natural zones, covering nearly 
half the country. Its southern boundary runs from the shores 
of the Gulf of Finland to Kazan on the Volga and thence east, 
about 56-57° N, across western Siberia to the Yenisey. East 
of the Yenisey, the taiga includes almost all the country south 
of the tundra. Apart from birch (ubiquitous in the taiga) and 
aspen, alder, and willow in wetter areas, the trees are all conifers. 
In European Russia, Scots pine and Norway spruce are dominant, 
With fir in the northeast, where some Siberian species are also 
found. Across the Urals, Siberian spruce, Siberian stone pine 
(sometimes erroneously called cedar, from the Russian kedr), and 
Siberian larch join the common fir as the dominant species. East 
of the Yenisey the commonest tree is the Dahurian larch. The 
laches and spruces are shallow-rooted trees and therefore do well 
Over permafrost, which underlies almost all the Siberian taiga. 
Sphagnum peat bogs are very widespread, especially in the West 
Siberian, Lowland, where they occupy up to 70% of the surface 
area. Grass and reed marsh is less common. Along the rivers are 
odplain meadows, inundated in spring after snowmelt and in 
many cases flooded a second time in autumn. Alder and willow 
Boves are often found on such meadows. The typical soil through- 
Out the taiga is the podsol, which develops where evaporation is 
Insufficient to remove the moisture in the soil and downward 
leaching of minerals from the upper horizon results. The upper 
rizon is characteristically ash coloured, while below is a depo- 
sition horizon, often forming a hard pan. Bacterial activity is 
limited and the humus content low: Podsols are usually acidic. 

ward the south, rather less poor podsols are found, the sod 
Podsols, with a good grass cover, 

The Mixed Forest—In European Russia the taiga gives way 
wuthward to a zone of mixed coniferous and deciduous forest. 
als forest dies out to the east with decreasing rainfall and severer 
Winters and only patches of deciduous forest are found east of the 
ne and none east of the Urals. Spruce and pine remain com- 
Inda ìn this zone, the latter particularly on sandy soils, Oak and 

i nare the chief deciduous species, In the southwest horn- 

ann beech, and other western European species become common. 
i 8 activity has been of great significance in this zone and, over 
teed ae a large proportion of the mixed forest has been 
lective: or agriculture. Moreover, clearing has tended to be se- 
are A ues of better soils and therefore of deciduous forest 
demand ered most. Also the hardwoods have been in greater 
mired f Or constructional purposes. In the northwest of the 
Baltic rene sphagnum bogs are still common, especially in the 
th Publics and the Leningrad-Novgorod area, but southward 
“come increasingly rare. Grass and reed marshes are wide- 


E n 
Mead in certain areas, notably Poles’ye region (the basin of the 
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Pripet (Pripyat’) River in Belorussia and the northern Ukraine) 
and Meshchera region (southeast of Moscow, along the Oka 
River), In these wetter areas alder, aspen, and willow predomi- 
nate. Soils in the mixed forest zone are usually sod podsols or 
bog soils, but toward the south, gray forest earths are widespread. 
These are held to be former chernozems, formed under steppe in 
a warmer and drier epoch and subsequently degraded as the climate 
changed and forest invaded, although a contrary view believes 
them to have developed independently of chernozems, With a 
much higher fertility than podsols, these soils have been very 
widely cleared of natural vegetation. 

Another area of deciduous forest occurs in the far east of the 
U.S.S.R., in the Ussuri Valley of the Primorskiy (maritime) Kray 
(Primorski Krai). There the vegetation is very rich, with 64 spe- 
cies of trees and 79 of shrubs, nearly all eastern. Mongolian oak, 
Japanese elm, Manchurian and Amur lindens, Korean pine and 
Manchurian walnut, and the Amur cork tree are common, as are 
creepers, including the giant wild vine. 

The Forest Steppe —This is a transitional zone between high 
forest and open steppe. The northern boundary of the zone is 
approximately a line from Kiev to Kazan and then east across 
western Siberia. Rather than a gradual dying out of trees, there 
is an alternation of patches of forest and patches of steppe. | Of 
the coniferous species, spruce dies out and is not found at all in 
the forest steppe, but pine remains on sandy soils. Oak predomi- 
nates in European Russia and birch in Siberia. Soils are either 
gray forest earths, northern chernozems, or a rich variety de- 
veloped on loess or loesslike subsoils, Such chernozems have a 
deep A horizon (see Sor.) with a high humus content, giving the 
soil the black colour from which its name derives. Carbonate 
content is high in the lower horizons. Toward the east the thick- 
ness of the A horizon diminishes, but the humus content increases, 
reaching 12% or more in the Zavolzh’ye (Transvolga). Cherno- 
zems are among the most fertile soils of the world and a very high 
proportion, in places up to 80%, of their area in the U.S.S.R. has 
been put under the plow. Occasional alkali soils of the solod type 
occur, poor in humus content and largely leached of minerals. 

The Steppes——The steppes in Europe extend between a line 
joining Kremenchug, Poltava, Saratov, and Troitsk, and the shores 
of the Black Sea along the foot of the Caucasus. In Siberia they 
form a belt some 200 mi. (320 km.) wide, centred on 52°-53° N, 
“Islands” of steppe are found farther east in intermontane basins, 
such as that of Minusinsk. Although the view has been advanced 
that the natural climax cover was light, open woodland, removed 
in prehistoric times by grazing animals, it is generally accepted 
that the natural vegetation is grass, mostly feather grasses and 
fescues. Trees are totally absent from the steppe, except as occa- 
sional small groves on river floodplains, consisting of oak, alder, 
and black poplar, with some pine on sands. The 20th century has 
seen considerable planting of trees as windbreaks in steppe areas. 
Soils in the steppe zone are chernozems. Toward the south, as 
conditions become drier, there is a gradual transition from rich 
chernozems to medium and southern varieties, with progressively 
thinner humus horizons and lower humus content. In the extreme 
south, soils are of the chestnut type, with only 4-5% humus con- 
tent. Nevertheless, these are all still excellent soils and, as in the 
forest steppe, are largely under the plow. With the plowing-up 
campaign of the 1950s, virgin steppe has become rare outside 
nature reserves. The intensive plowing and cropping in both for- 
est steppe and steppe has brought in its train very serious soil 
erosion, to which the friable loessic subsoils are prone once the 
binding vegetation cover is removed. Erosion is usually by gully- 
ing in European Russia and by wind in the drier steppes of 
Kazakhstan. Southward through the steppe, alkali soils become 
increasingly frequent, especially the type known as solonetz, with 
a compact salt deposition horizon at a varying depth below the 
surface and a high content generally of sodium salts and gypsum. 

Semidesert—This is another transitional zone, between steppe 
and desert. It occupies most of the northern Caspian Lowland 
and extends eastward across Kazakhstan, as far south as approxi- 
mately 48° N. Small patches of semidesert are found in the Kura 
Lowland of Transcaucasia and in some of the drier mountain basins 
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of southern Siberia. In the semidesert, the grass of the steppe 
gradually dies out, to be replaced by species of sage (Artemisia), 
known in Russia as polyn. Southward the plant cover becomes 
sparser and the border between semidesert and desert is usually 
taken to be where vegetation covers less than half the surface or 
where steppe species finally die out. Vegetation is highly sensitive 
to minor variations in water regime; hollows where winter snow 
accumulates resulting in downward leaching of salts in the soil 
may have steppe grass vegetation; the driest patches may have true 
desert vegetation. Larger depressions sometimes have groves of 
poplar and willow. The zonal soils are basically light chestnut, 
with 1-3% humus content. Saline soils are at their maximum 
extent, not only solonetz, but also solonchak, where the layer of 
salt deposition is on the surface. The formation of such soils is 
favoured in the northern Caspian Lowland by the geologically re- 
cent marine transgression, which left the area heavily impregnated 
with salt. Most lakes in the semidesert zone are saline. 

Desert.—Desert occupies almost all the Turan Lowland and ad- 
joining plateau areas. There are extensive areas of sand dunes, 
completely devoid of vegetation and forming barchans (crescent- 
shaped sand dunes), moved by the wind. In places the dunes have 
been fixed by natural colonization or by planting of coarse grasses 
and shrubs, such as saxaul or sand acacia, The largest sand deserts 
are the Karakumy (Kara-Kum), between the Amu Darya (Amu- 
Dar’ya) and the Caspian, and the Kyzylkum between the Amu 
Darya and Syr-Dar'ya (Syr-Darya). The whole region is almost 
devoid of surface water, The many rivers flowing from the moun- 
tains into the desert are used for irrigation but all die out, except 
the Amu Darya and Syr-Dar’ya, which flow into the Aral Sea. 
The few lakes are saline, although the western end of Lake Bal- 
khash is kept fresh by the waters of the Ili River. Where soils 
are developed, chiefly on the loess plains at the foot of the moun- 
tains, they are serozems, or gray earths, with a high carbonate con- 
tent. Though humus content is minimal these soils can support 
crops when irrigated, if care is taken not to cause salinization, 
Solonchaks are common and usually have thick, glistening, white 
salt deposits on the surface. Certain areas, notably the Ustyurt 
Plateau, have wide stretches without soil, consisting of rubble of 
weathered material. There is no continuous vegetation cover at 
any season; the area of bare soil is larger than the area of vegeta- 
tion. Natural vegetation consists of sage, saltwort, and other salt- 
loving, drought-resistant species. Ephemerals, plants completing 
their entire life cycle in about two weeks in spring, are frequently 
encountered. 

Subtropical Zone and the Crimea.—These areas, protected from 
cold northern air by mountain barriers, have warm winters. They 
include the south coast of the Crimea and the lowlands of Trans- 
caucasia, the Kolkhida Lowland on the west and the Kura-Aras 
and Lenkoranskaya (Lenkoran) lowlands on the east. Dry sub- 
tropicakareas are also found in southern Turkmenia (Turkmeniya) 
and Uzbekistan. Although tiny in area compared with the other 
natural zones, the climatic peculiarity of the subtropical areas gives 
them a disproportionate significance. The term subtropic is not 
strictly accurate, as frosts can and do occur from time to time, but 
the growing season lasts almost all year round, The rainfall is 
characteristically high at all seasons, with a winter maximum. The 
Kura Lowland has a similar temperature regime to the other parts, 
but it lies in a rain shadow and receives 8 in. (20.3 cm.) a year 
or less (although the Lenkoranskaya Lowland to the south has 
warm, humid conditions). The Kura Valley, therefore, has steppe 
or even semidesert vegetation. In both the Crimea and the Kol- 
khida Lowland, the natural vegetation is mainly of Mediterranean 
species, including scrub or maquis on the hillsides. The vegeta- 
tion has been greatly diversified by the introduction of many ex- 
otics for decorative or commercial purposes, such as bamboo and 
eucalyptus. There are over 1,500 plant species in the Kolkhida 
area and tree growth in the warm conditions is very rapid. There 
are many creepers in the luxuriant forests of beech, oak, and horn- 
beam, giving them the name of “liana forests.” Higher up the 
Caucasian mountainsides are many varieties of rhododendron and 
azalea. The lowest parts of the Kolkhida Lowland, along the 
Rioni River, have extensive swamps, which are slowly being re- 
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claimed. Soils are very varied and include bog soils, brown fo 
earths, lateritic yellow earths, and terra rossa. Much of the te 
rossa has been cleared of natural vegetation for tea plantatio 

and vineyards, while reclaimed swamp is usually planted in d 

Mountain Soils and Vegetation—The climatic Modifications 
resulting from height are reflected in a vertical zoning on the higher 
mountain ranges. Broadly speaking these vertical zones core 
spond to the latitudinal zones described above. | Subject to thy 
location of the mountains, one passes upward through the same 
zones one would meet with in traveling north. Thus in Central 
Asia, the sequence of zones from the mountain foot is semidesert 
on serozem soils, grass steppe on chestnut soils, forest steppe on 
chernozems, deciduous forest, coniferous forest with podsols, al. 
pine meadow, and finally bare rock, snow, and ice, In the com 
plex mountain series of northeastern Siberia, the only zone above 
the taiga is mountain tundra, with mosses and lichens dominant, — 
The height at which any zone occurs varies widely according to 
location and exposure. (RAB) 

5. Animal Life.—The Soviet Union forms part of the Pale 
arctic subregion of the Holarctic zoological region (see Zoockoo 
RAPHY). A distinguishing feature of its animal life is the pattem 
of distribution in a wide range of natural zones from the Arctic to 
the subtropics. From north to south, there is an increase in the 
number of animal species found in these natural zones. d 

Animal Life of the Tundra Zone—Animal species are partiti- 
larly poor and unvaried in this zone. Characteristic mammals ar 
the Arctic fox and lemmings, although in some places there art 
herds of reindeer. During the summer there are numerous birdi, 
including the snipe, sandpiper, golden plover, phalarope, goost, 
Bewick’s swan, eider and long-tailed ducks, skua, gull, and grehe 
Diptera are the predominating group of insects, and of these guti 
are especially numerous. 

The northern part of the tundra zone suffers from a paucity a 
animal life, whereas the southern region is relatively rich in species 
The greatest variety of species is found in northeastern Sibert 
where Ross’s gull and yellow-bellied lemmings are endemic. 

Animal Life of the Forest Zone —This zone lying south of the 
forest tundra can be subdivided into taiga, broad-leaved forests, 
and Amur-Ussuriysk (Ussurisk) regions. " 

The taiga type extends over a large part of Siberia and north 
east European Russia. Typical of the animal life there are 
elk, brown bear, sable, glutton, wood lemming, northern red-bad , 
vole, and large-toothed red-backed vole. Many of the birds in tht 
forest zone are resident. , The hazel hen, capercaillie, great arty 
owl, hawk owl, woodpecker, crossbill, jay, nutcracker, pine gf 
beak, and bullfinch inhabit these forests. Common vipers, uh 
rous lizards, and Siberian three-toed tritons live there. There i 
also many insects including beetles and Hymenoptera. 

The broad-leaved forest type extends over the wi the 
southern regions of European Russia. This is the haunt 0! ai 
red deer, roe deer, wildcat, pine marten, polecat, dormouse, “A 
bank vole.“ Among the birds there are the woodpecker, pë 
golden oriole, chaffinch, greenfinch, blackbird, and nightin 
Also the green lizard, slowworm, smooth snake, tree a 
fire-bellied toad are present. The insect life is similar to ee 
the taiga, but richer; beetles are common and there are sevan 
kinds of butterflies. theast of 

The Amur-Ussuriysk type occurs in the extreme soul ie i 
the Soviet Union. Within the limits of the wooded zane 
mal life of this region is rich and varied. The yellow nd stl 
marten, leopard, tiger, black bear, raccoon dog, goral, ‘6 rieni 
haunt this wooded region; and of the birds the Ketupa, ab he 
roller, and Chinese mandarin duck are present. There a he) ta 
soft-shelled turtle (Amyda sinensis), chicken snake Ge ml 
Eastern tree frog, and Ussuriysk four-toed newts; an f the elit 
insects, in particular Hemiptera an beetles which inclu 
Tertiary Ussuriysk capricorn beetle. 

Animal Life of the Forest Steppe-—Bounded on the n 
forest zone, the main characteristic of this region isa 
forest and steppe species. The aquatic desman shrew : 
there. ende™ 
Animal Life of the Steppe Zone.—This area has both 
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species and also some of those that are found in contiguous areas. 
‘The saiga, bobac marmot, souslik, and large jerboa are found there, 
Birds include the great and little bustards, demoiselle crane, lark, 
black-winged pratincole, and tawny and imperial eagles. There 
are many reptiles, of which the most typical are Orsini’s viper, the 
whip snake, and desert racer-lizard. Of the amphibians, the com- 
mon spadefoot toad lives in this region. 

The Transbaikal steppes have several species in common with 
Mongolia. Here are found the Mongolian gazelle, Mongolian 
marmot, Daurian souslik, Daurian pika, Mongolian lark, and a 
desert racer-lizard, 

Asa result of man’s agricultural activity, the animal life of the 
steppes and forests has undergone considerable change; various 
animals have become extinct—most notably the large ungulate ani- 
mals, the aurochs and wild horse. The range of the bobac, saiga, 
and great and little bustards has been considerably reduced. How- 
ever, many of the steppe animals, such as the European hare and 
hamster, and partridge, have penetrated far into the forest zone 
as agriculture has developed. 

Animal Life of the Semideserts—Extending southward from the 
steppe zone the animal life includes the souslik, steppe fox, jerboa, 
and sand eel. 

Animal Life of the Deserts—Deserts with a temperate climate 
occupy the lowland areas of Central Asia, southern Kazakhstan, 
and eastern Transcaucasia, The tamarisk gerbil, small five-toed 
jerboa, long-clawed sand souslik, and piebald shrew inhabit the 
deserts in addition to the caracal lynx, Pallas’s cat, wildcat, Persian 
gazelle, and wild ass. Typical birds are Pander’s ground jay, 
sandgrouse, houbara bustard, desert warbler, and desert bramb- 
ling. There are numerous reptiles: the gray gecko, toadheaded 
agamid, steppe agama, and desert racer-lizard, desert monitor, sand 
boa, and arrow snake. There are a few amphibians such as the 
green toad; and of the insects the long-horned beetle is common. 

There are few species in the salt and rubble deserts, but in the 
sand and scrub deserts they are significantly more varied. Quite 
sui generis is the animal life associated with the tree, scrub, and 
sedge growth of the riverbanks where the Asiatic jackal, wild 
boar, jungle cat, and pheasant live. The tiger is occasionally 
found. The peculiar animal life is to be found in the oases and 
other cultivated areas of the deserts, where the small turtledove, 
house sparrow, short-tailed bandicoot rat, and numerous bats live. 

Animal Life of the Mountain Areas—In the mountain system 
of Central Asia there are the snow leopard, Siberian ibex, argali, 
and grouse, and in the forest belt there are the paradise flycatcher 
and Indian oriole of the Indo-Malayan fauna, and forest dormouse 
of the European broad-leaved forest fauna. The animals of the 
‘astern mountain systems of Central Asia and Tien Shan are in- 
fluenced by the Siberian taiga fauna. In the coniferous woods the 

lue hare, red deer, three-toed woodpecker, nutcracker, and red 
Ctossbill are widespread, The characteristic animals of Kopet-Dag 
‘hd other mountain chains of Central Asia are the wild goat, leop- 
ard, Caucasian agama, and grouse. 

„The Siberian and Caucasian ibex, long-clawed mole vole, Geor- 
ant black grouse, snow partridge, and Caucasian salamander in- 
habit the Caucasus Mountains, and the small Asiatic souslik, the 
sser mole rat, and Williams’ jerboa live in the mountains of 
maem Transcaucasia, The animal life of the Talish Mountains 
K ilyshinskiye Gory) is closer to that of Kopet-Dag, and that of 
Bal mountains of southern Crimea to that of the Caucasus and 
alkan Peninsula although it is not as rich as the latter. 

Ne € rivers of the Arctic Circle region, which flow into the At- 

ic Ocean and the western part of the Pacific, have few species. 
b © Salmonidae predominate, and there is also a small number 
of me The rivers of the Mediterranean subregion and the basins 
i PENG Black, Caspian, and Aral seas are richer in fish spe- 
Beon age are numerous carp, sturgeon, shad, shovelnose stur- 

ih Upeonella, and several kinds of chub. : s 

i meee of Animal Life —Within historical times some “is 
H ave become extinct in Russia, including the aurochs, Hp 
Seng Ca Steller’s sea cow, The Soviet government has taken 
niin Preserving certain animals because of the alarming 

on in the numbers of many species, e.g., the sea otter, 
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northern fur seal, sable, elk, and saiga, which has occurred in the 
19th and early 20th centuries. (GER SD.) 


II. NATURAL RESOURCES 


As might be expected in a country as vast as the U.S.S.R., there 
is an abundance of almost all natural resources. Almost the only 
commodities which the environment of the Soviet Union does not 
provide for itself are those of tropical agriculture, such as natural 
rubber, cacao, and coffee. It is above all in minerals that the coun- 
try is exceedingly wealthy. 

1. Land.—The prime resource of any country is land and the 
U.S.S.R. has one-seventh of the world’s land surface. Not all 
the land however is of great value. Extensive areas are tundra, 
desert, or mountainous, where climate or relief make agriculture 
impossible and even settlement difficult. The arable land of the 
U.S.S.R. is largely confined to the three natural zones of steppe, 
forest steppe, and mixed forest. Outside these zones there are only 
very limited, although important, areas of arable in the oases of 
Central Asia and the lowlands of Transcaucasia, In 1962 the 
U.S.S.R. had 552,300,000 ac. (223,495,000 ha.) of arable land, rep- 
resenting just over a tenth of the total area. The great plowing-up 
campaign of the 1950s has left only restricted opportunities of 
further arable expansion within these three natural zones, In ad- 
dition there are rather more than 750,000,000 ac. which can be 
put to agricultural use in the form of natural pasture and rough 
grazing, although a great deal of this in the reindeer pastures of 
the far north and scrub pastures of the semidesert is of the lowest 
quality. Considerable tracts of the arable are very fertile, where 
the soils are of the chernozem (black earth) type; the best of the 
chernozem soils contain up to 12% humus. Unfortunately the 
areas of the ‘best soils and most intensive agricultural use suffer 
serious losses by soil erosion. The erosion is brought about by 
running water in moist areas and by wind in dry areas. In the 
upland areas of southern European Russia thousands of acres are 
lost or impoverished every year, in particular by the spread of 
erosion gullies. In northern Kazakhstan wind erosion poses a 
constant threat of dust-bowl formation. 

2. Vegetation Resources.—The principal natural vegetation 
resource of the U.S.S.R. is timber. Of the total land area, 37% is 
forested, although part of this is scrub or stunted forest of little 
or no commercial value. According to official calculations (1961), 
potentially exploitable forest covers more than 1,824,000,000 ac. 
(738;000,000 ha.), with timber reserves of more than 2,830,000,- 
000,000 cu.ft. (80,000,000,000 cu.m.). Of this huge area of forest, 
4.4% is in the hands of collective farms and the remainder is state 
owned through either state farms or ministries, Although the 
Soviet Union has about 1,500 species of trees and bushes, conifers 
form by far the commonest tree types and occupy 73% of the for- 
ested area, The most important species are larch (dominant in 
38% of the forest), pine (16%), spruce (12%), stone pine (5%), 
and fir (2%). Of deciduous trees the commonest is birch (12%), 
which is found in the boreal forest (taiga) as well as farther south, 
Willow is dominant in 2.3% of the forest and oak, the principal 
hardwood, in 1.3%. Although the timber resources of the U.S.S.R. 
are more than sufficient to meet all foreseeable future demands, 
a high proportion of the forest is located in areas remote from 
centres of consumption. The percentage of the surface under 
forest varies from over 60% in northern European Russia and 
eastern Siberia to nil in parts of Central Asia, The taiga makes 
up the bulk of the reserves, in the north of European Russia and 
Siberia, £ ATAY š 

Although exploitation of these areas is steadily increasing, 
much of the Siberian taiga is still untouched. As a conse- 
quence it is dominated by mature and overmature trees, These 
two age categories account for 65% of all trees, but in the taiga 
the proportion is higher still. In the mixed forest farther south, 
centuries of cutting have left the forests dominated by trees in the 
young and submature groups. Moreover, much of the cutting has 
been selective, reducing the proportion of hardwoods in the mixed 
forest. Certain forested areas, more especially in the south, are 
nowadays legally protected from exploitation on grounds of amen- 
ity, water conservation, and protection against soil erosion. The 
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most southerly regions of the U.S.S.R. in the steppes and deserts 
are timber deficient. 

The second principal vegetation resource is natural pasture, 
which, like the forest, covers huge tracts of the Soviet Union. 
The most valuable pastures are the floodplain meadows which flank 
nearly all the rivers of the country. Except where water control 
installations have been built, these meadows are flooded annually 
in spring after snowmelt and, in many cases, again in autumn. 
They yield good hay crops and pasture. Much poorer in quality, 
although far more extensive in area, are the grasslands of the dry 
steppe and semidesert. In Central Asia the desert pastures are 
chiefly scrub and are of the lowest quality. The better grasslands 
of the steppes were greatly reduced in extent by the Virgin Lands 
plowing-up project of the 1950s. These dry prairie grasslands 
are used for ranching with long-distance movement of stock from 
summer to winter pasture. In the practice of transhumance their 
exploitation is often combined with the use of a third type of 
natural pasture, the high mountain grass meadows. Such moun- 
tain pastures, above the tree line, are usually of good quality and 
are particularly exploited in the Carpathians, Caucasus, and moun- 
tains of Central Asia. A fourth type of natural pasture is provided 
by the mosses and lichens, with some grass, of the far northern 
tundra, used to support herds of reindeer. Altogether, natural 
hayland and pasture cover about 32% of the Soviet Union (15% 
reindeer pasture, 14% grass pasture, and 3% floodplain meadows). 

There is also commercial exploitation of various wild plants. 
Nearly 300,000 tons of wild fruits are gathered annually, includ- 
ing cranberries, bilberries, black currants, raspberries, whortle- 
berries, and other berries, as well as apples, pears, and cherries. 
Other wild plants are used for medicinal purposes or to make per- 
fumes. In Central Asia wild rubber-bearing plants are found, no- 
tably the kok-sagyz and tau-sagyz. Attempts have been made to 
domesticate these plants, but with only very limited success as yet. 

3. Animal Resources.—Fur-bearing animals were one of the 
first natural resources to be exploited by Russians; furs formed 
the major trading commodity of the first Russian state. The con- 
sequence of centuries of overhunting has resulted in the virtual dis- 
appearance of the more valuable fur-bearing animals from the 
European forests. Now the bulk of furs produced there come from 
fur farms. In the Siberian taiga wild animals are still important 
and include mink, sable, ermine, marten, beaver, fox, Arctic fox, 
wolverine, and lynx. Squirrel and hare are hunted for their skins 
in almost all parts of the Soviet Union. In Soviet times the musk- 
rat in the north and the coypu in the south have been introduced 
and acclimatized. Fur seals are caught off the coasts of Sakhalin 
and Kamchatka, Other seals are caught along the Arctic coasts, 
usually by the non-Russian inhabitants. 

The rivers, lakes, and coastal waters of the Soviet Union are 
rich in many varieties of fish, The annual catch surpasses 4,000,- 
000 tons, about two-thirds of which comes from sea fishing (in- 
cluding whaling and deep-sea fishing). River and lake fish include 
sturgeon, a number of varieties of salmon, roach, perch, pike, and 
carp. Sturgeon fishing, especially for caviar, is particularly im- 
portant in the Caspian Sea and along the Volga River. As well 
as common sturgeon, other varieties such as beluga and Seuryuga 
are caught. Unfortunately the fisheries have suffered from the 
falling sea level of the Caspian and the construction of barrages 
on the Volga. Many reservoirs are nowadays artificially stocked 
with fish. Lake Baikal is exceptionally rich in fish, including many 
species not found elsewhere. The most important commercially 
is a type of herring known as omul. Herring is also important in 
most coastal waters, in particular the Sea of Azov, which is also 
rich in anchovy, perch, carp, sprats, and other fish, In the Barents 
Sea herring, cod, plaice, halibut, and haddock are caught. Cod, 
smelt, sprats, and som are fished in the Baltic. The Pacific coasts, 
especially of Kamchatka, the Kuril Islands, and Sakhalin, have ex- 
ceptionally rich salmon and crab fisheries. Almost every known 
variety of salmon is to be found in the Kamchatka Peninsula’s 
coastal waters, 

4. Mineral Resources—The U.S.S.R. is abundantly supplied 
with mineral resources. Almost every commercially exploited 
mineral occurs somewhere in the country and for most the de- 
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posits are large enough to supply the Soviet Union’s requi 
in the foreseeable future. The basic geological survey of 
whole country has been completed since World War If 
tensive mineral prospecting is continuing throughout the 


Even in the event that certain minerals are relatively scarg 
must be remembered that such a handicap can be overcoy 
substitution of minerals which occur in quantity. There jg 
ous lack of published information on reserves and prodi 
some minerals and it is only possible to make rough esi 
while for others nothing at all is known. 
Coal.—The Soviet Union has enormous supplies of coal, 
than the rest of the world; że., about 53% of estimated world 
serves, The latest detailed estimate, for 1956, gives a total fj 
for “geological” reserves of 8,669,510,000,000 metric tons, 
this total, the estimated minable reserves are 7,765,290,000, 
tons, or 15,000 years’ supply at present rates of extraction, 
figure of minable reserves excludes coal too deep or in s 
thin to be worth mining, and also ash content. Soviet author 
divide the total estimate into three classes: proved, prob 
possible reserves. Proved reserves are those in worked de 
which have been accurately measured, Probable reserves ar 
adjacent to proved reserves or permitting reasonably good 
ment through outcrops and scattered workings. Possible t 
are less reliable assessments made on the basis of isolate 
gations and geological structure. Of the total minable 
2.9% are proved, 11.1% are probable, and 86% are possibl 
the different coal types, brown coal has the largest reserves (3 
steam and coking coal amount to 22% of minable reset 
1964, 554,000,000 tons of coal of all types were mined. 
Not only has the U.S.S.R. enough coal to meet all forest 
demands, but also a high proportion occurs at a reasonable 
(over a quarter less than 1,000 ft. [300 m.] deep), and th 
of minable reserves is of good quality. Equally importan 
economic exploitation is the distribution of the coalfields i 
tion to demand and accessibility. Although coal of some] 
curs in almost every major region of the Soviet Union, the 
great disparity in the quantities of reserves. j 
In European Russia the oldest exploited coalfield is the 
Basin (Donetskiy Basseyn), or Donbass. The principal 
lie in Donetskaya (Donetsk) and Luganskaya (Lugansk) ol 
of the eastern Ukraine and in the neighbouring Rostov, 
skaya) Oblast’ of the R.S.F.S.R. Geological explorations 
World War II established the existence of a “Greater Dol 
stretching westward to the middle Dnieper area and cove 
than 23,000 sq.mi. (59,570 sq.km.). Reserves total 189, 
000 tons, of which 26.5% are proved, 33.4% are probabi 
40.1% are possible reserves. A variety of coals are mi 
thracite, lean, and gas coals are the most extensive, totallng 
of the field’s minable reserves; steam, coking, long-flame, aM 
bituminous coals are also mined. The bulk of Donbass ¢ 
at depths over 1,900 ft. and in relatively thin seams. 
260 seams surpass 14 ft. in thickness, the average thickness 
under 3 ft. (nearly 1 m.) and few seams are over $ ft. m i 
the seams are considerably broken by faulting, particularly 
fringes of the field. Quality is generally good, although 
fairly high ash content. In 1960 the Donets Basin still He 
37% of the country’s coal and more than half the countrys 
coal. In the 1950s production of brown coal was starte 
western Dnieper part of the “Greater Donbass.” a 
Second in production of hard coal in European Russia 
the largest reserves, is the Pechora field of the Komi © 
centred on the town of Vorkuta. Reserves total 262,37 
tons, but 93% is classified as possible, and proved re à 
only just over 1%. Quality is good and most of the re 
of the steam, coking, gas, and long-flame varjeties. 
in the early 1960s was over 17,500,000 tons. Third 0 
pean fields is the so-called Moscow Basin, centred on 
Tula, about 120 mi. (193 km.) S of Moscow. The 17; 
tons reserve of this field consist entirely of very low ae 
coal. Production has been declining slowly since 195 nc 
was 36,838,000 tons. Other deposits, of less significan® 


cated along the Kama River and in the western Ukraine around 
L'vov (Lvov). 

The Ural Mountain chain has a number of coalfields, grouped 
in five main basins—the Vuzhnyy Ural (Southern Urals), Chelya- 
binsk, Kizel, Severnaya (Northern) Sos’va, and Orsk basins. Total 
reserves for the whole Urals area are 6,950,000,000 tons (4,730,- 
000,000 proved) and the quality is generally very poor; 5,390,000,- 
000 tons are brown coal. Only the Kizel Basin of Permskaya 
(Perm) Oblast’ has small quantities of steam and coking coals, 
quite inadequate for the needs of the large-scale Urals metallurgi- 
calindustry. Production of all grades in 1961 was 63,455,000 tons. 

Siberia has by far the greatest proportion of Soviet reserves, but 
the bulk of them are still only classed as possible. Nevertheless 
they include the largest deposit of proved reserves in the U.S.S.R., 
that is the Kuznetsk (Kuznetskiy) Basin, or Kuzbass, of Kemerov- 
skaya (Kemerovo) Oblast’, This field has been intensively ex- 
ploited since the first five-year plan and is now second in produc- 
tion to the Donbass. In 1961, 84,929,000 tons were mined. 
Proved reserves amount to 66,870,000,000 tons, and with probable 
and possible reserves the total is more than four times as great as 
the Donbass. Moreover the quality is very good, with low sulfur 
and usually low ash content, Although there are only about 35 
workable seams, they are of considerable thickness, not infre- 
quently surpassing 50 ft. and even attaining 130 ft. Around the 
rim of this saucer-shaped basin, the seams outcrop on the surface, 
permitting opencast mining. Pits are larger than those of the 
Donbass. A variety of coals are found, including gas coals (34% 
of minable reserves), anthracite and lean (30%), and steam and 
coking coals (23%). 

Two almost wholly unexploited deposits in Siberia, the Lena and 
Tunguska basins, between them account for half the Soviet Union’s 
reserves, The Lena coal basin underlies all the Lena Valley below 
Yakutsk and the valley of its tributary, the Vilyuy. The Tunguska 
coal basin lies to the west of it, covering much of the Central 
Siberian Plateau. As yet little has been surveyed in detail and 
of the vast total claimed of 3,934,000,000,000 tons, no less than 
3,785,180,000,000 are possible reserves only; a mere 0.07% have 
been proved. Rather more than a third of the total is believed to 
be brown coal in the Lena Basin, but both coalfields have con- 
Siderable reserves of coking and steam coals and the Tunguska 
Basin also has anthracite. A third Siberian field with reserves of 

mensions comparable to these two is the Kansk-Achinsk coal 

sin in the southwest of the Central Siberian Plateau. This field 

5 rather more proved reserves, 34,970,000,000 tons out of a total 
1207,790,000,000, but it consists almost wholly of brown coal. 
ie another very big deposit, at present still unexploited, under- 
sid the Taymyr Peninsula on the most northerly part of mainland 
iberia, Reserves, almost all of the possible category, are esti- 
mated at over 500,000,000,000 tons. Although these four great 
“posits can be said to secure Soviet coal demands for all time, all 
xcept the low quality Kansk-Achinsk field are extremely difficult 
d access and very remote from centres of consumption. This ap- 
Plies equally to the group of coalfields in the extreme northeast 

Siberia, two of which (Zyryanka and Anadyr) have sizable 
S of possible reserves. For immediate use, the remaining 
daaa ues of southern Siberia and the Far East are much more 
to th ae Biggest of these is the Irkutsk, or Cheremkhovo, field 
ths le he of Lake Baikal, with a total estimate of 67,350,000,000 
fel dh, which 4,650,000,000 are proved. Nearby, the Minusinsk 
able zi a further 36,300,000,000 tons, nearly all proved or prob- 
region he remaining scattered coal deposits of the Transbaikal 
hr the Amur Basin, the Vladivostok area, and Sakhalin Island 
tone them 61,960,000,000 tons (8,130,000,000 proved and 
ate ex 000,000 probable). Most of these relatively minor deposits 
m Py cited to meet local needs and to save long-distance haul- 
ibe Coal from the Kuzbass, In 1961 coal production from all 
18g ooo And Far Eastern fields, other than the Kuzbass, was 58,- 

į 90 tons; nearly half of this was brown coal. z 
MG, ast two major divisions of the U.S.S.R., Transcaucasia 
ate ane Asia, have a number of coalfields, but the majority 
ciall al. Only the Kazakh S.S.R. has plentiful supplies, espe- 

Y in the Karaganda coal basin. This field is third in produc- 
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tion of hard coal in the whole Soviet Union, mining 26,668,000 
tons in 1961. Its reserves are 46,550,000,000 tons (9,750,000,000 
proved, 23,350,000,000 probable, and 13,450,000,000 possible). 
Almost all consists of steam and coking coals, although ash content 
is rather high. Near Karaganda to the northeast are the Ekibastuz 
and Maykyuben deposits, which together have about half the 
quantity of coal found at Karaganda, but the reserves at Maykyu- 
ben are all brown coal; Ekibastuz, with good quality coal, although 
with a high ash content, produced 7,366,000 tons in 1961. Large, 
but still unexploited supplies of brown coal also occur in the Turgay 
depression northwest of Karaganda. The other Central Asian 
fields, scattered through the mountains of the Kirgiz, Uzbek, and 
Tadzhik republics are all small, if locally important. Altogether 
they contain 38,290,000,000 tons, mostly of possible reserves and 
of which about a third is brown coal, Their joint production in 
1961 was only 8,553,000 tons. 

Transcaucasia has only two small fields of hard coal at Tkibuli 
and Tkvarcheli, and one of brown coal at Akhaltsikhe, all in Geor- 
gia. Altogether, reserves consist of 540,000,000 tons of hard coal 
and 130,000,000 tons of brown coal. Each ton mined in Georgia 
saves a long haul from the Donbass and, in 1961, 2,672,000 tons 
were produced. 

Petroleum —The U.S.S.R. is one of the oldest oil producing 
countries in the world, but considerably less detailed information 
is available about Soviet petroleum resources than is the case for 
coal. It is certain that geological exploration since World War II 
has enormously increased the known quantities. In 1962 oil pro- 
vided 34% of Soviet energy and its share is steadily rising. Ac- 
cording to figures quoted by Jordan Hodgkins in Soviet Power 
(1961), known reserves amount to 9,200,000,000 tons, or approxi- 
mately a quarter of known world supplies. Petroleum resources 
as a whole are more accessibly located than the bulk of the coal 
reserves. By far the greater part lies in one great field, which 
accounts for about four-fifths of present oil production. This is 
the Volga-Urals field, widely known as the Second (Vtoroye) 
Baku. The field consists of a large number of deposits over the 
area between the middle Volga and the Ural Mountains, extending 
from the neighbourhood of Perm’ on the Kama in the northeast 
to the Saratov region west of the Volga in the southwest. Known 
reserves are more than 80% of the total reserves of the Soviet 
Union. The principal petroliferous areas are the vicinity of Perm’, 
where the first oil strike was made in 1929, the Tuymazy-Oktyabr’- 
skiy area and the Belaya Valley near Salavat (both in the Bashkir 
AS.S.R.), Buguruslan in Orenburgskaya (Orenburg) Oblast’, the 
Bugul’ma-Al’met’yevsk area of the Tatar A.S.S.R., the Kuybyshev- 
Syzran’ (Kuibyshev-Syzran) region at the great bend of the Volga, 
and the Volga right bank between Saratov and Volgograd. As the 
oil occurs in flat-lying strata it is particularly suited to contour 
flooding and production costs are lower than in other oilfields in 
the Soviet Union. 

The second oilfield of the U.S.S.R., in size of reserves and pro- 
duction, is that of Baku in the Azerbaijan S.S.R. Originally ex- 
ploited at the end of the 19th century, this field produced up to 
80% of the petroleum in the U.S.S.R, until World War II, after 
which it was surpassed by the Volga-Urals field. Hodgkins esti- 
mated known reserves at 994,000,000 tons, or 11% of the Soviet 
total. Prolonged exploitation has exhausted oil-bearing horizons 
near the surface and drilling now extends down to 15,000 ft, (4,572 
m.) or more below the surface. The oilfield extends out under the 
waters of the Caspian and is exploited up to 20 mi. (32 km.) from 
the coast from drilling platforms. It is believed by Soviet geolo- 
gists that the field may extend right across the Caspian, Other 
smaller oilfields occur in the Caucasus area, stretching along the 
northern foot of the Greater Caucasus Range. The principal cen- 
tres are Groznyy (Grozny), where the first oil in Russia was drilled 
in 1893, Maykop (Maikop), and the area west of Krasnodar along 
the lower Kuban’ (Kuban) River. Known reserves for the three 
areas and the remainder of the northern Caucasus foothill zone 
are put at 383,000,000 tons, or just over 4% of the total. There 
are also 3,000,000 tons reserve at Mirzaani in eastern Georgia. 

The other petroleum deposits of the USSR. are small, but 
they have a disproportionate importance in meeting local needs 
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and thus saving long-distance transport of oil. In the western 
Ukraine there is a minor oilfield centred on Borislav in the Car- 
pathian foothills, with estimated reserves of 6,000,000 tons. 
Rather larger, with 13,000,000 tons reserve, is the Pechora oilfield 
of northeast European Russia, centred on the towns of Ukhta and 
Voyvozh in the Komi A.S.S.R. The Far East is supplied by the 
oilfield on northern Sakhalin which provides about 1% of the total 
Soviet output. The main field is at Okha with a minor deposit 
farther south at Katangli. Central Asia is rather better supplied 
than Siberia. Several oilfields occur around the Caspian Sea. The 
Emba field near the town of Gur’yev (Guryev) in Kazakhstan on 
the northern shore has 110,000,000 tons reserve. On the Turkmen 
Republic shore of the Caspian, south of Krasnovodsk, is the Nebit- 
Dag oilfield, with supplies estimated at 200,000,000 tons. Drillings 
during the 1960s have indicated possibilities of large reserves of oil 
in the region of the Mangyshlak Peninsula on the Kazakh shores 
of the Caspian. Other Central Asian deposits are found around 
Andizhan in the Fergana Valley and again in the Surkhandar’ya 
(Surkhan-Darya) Valley. These two fields of the Uzbek Republic 
and adjacent parts of the Tadzhik Republic together have about 
27,000,000 tons reserve. Further hopeful traces of oil deposits 
were made during exploratory drillings in the late 1950s and the 
1960s. Prospecting in the Taymyr Peninsula of northern Siberia, 
the Minusinsk Basin of southern Siberia, the West Siberian Low- 
land, northern Kazakhstan, and elsewhere has yielded positive re- 
sults but nothing is known of the quantities which may exist in 
these areas. 

Petroleum production in the U.S.S.R. as a whole was about 224,- 
000,000 tons in the mid-1960s and was increasing at a rate of 18,- 
000,000 to 20,000,000 tons a year from 1958. The bulk of produc- 
tion is refined on the oilfields, notably at Baku and Groznyy in the 
Caucasus and at Ufa, Kuybyshev, and Saratov in the Volga-Urals 
area. With the steady expansion of the Soviet network of pipe- 
lines, more refineries are being established away from the produc- 
ing areas. Baku petroleum is piped to refineries at Batumi and 
Tuapse on the Black Sea, Emba oil to the Orsk refinery in the 
Urals, and Sakhalin oil to mainland refineries at Komsomol’sk-na- 
Amure (Komsomolsk-on-Amur) and Khabarovsk. The Friend- 
ship pipeline, opened in 1964, takes Volga-Urals petroleum to 
refineries in Poland, East Germany, Czechoslovakia, and Hungary, 

In addition to supplies of petroleum, the U.S.S.R. has resources 
of oil shales, although these are exploited only on a small scale. 
The main worked area lies on the borders of the Estonian S.S.R. 
and Leningradskaya (Leningrad) Oblast’, an area lacking other 
fuel supplies. The chief centres are the towns of Slantsy and 
Kohtla-Järve. Deposits, believed to be larger, are found in the 
Anabar region of the northern Central Siberian Plateau, but these 
are very remote and are not exploited, nor likely to be in the fore- 
seeable future. Small deposits occur along the Volga near Saratov 
and Kuybyshev and again in the Pechora and Northern (Sever- 
naya) Dvina basins. Hodgkins estimated minable reserves at 54,- 
500,000,000 tons, the greater part of which is classified only as 
possible. The coal equivalent is some 15,900,000,000 tons. - Pro- 
duction in 1962 was 16,370,000 tons, of which 11,248,000 came 
from the Estonian S.S.R. 

Natural Gas.—Soviet resources of natural gas have been ex- 
plored and utilized to a significant extent only since World War 
TI. However, it is rapidly increasing in importance. Production, 
which in 1952 was 225,435,000,000 cu.ft. (6,384,000,000 cu.m.), 
rose to around 2,600,000,000,000 cu.ft. (73,620,000,000 cu.m.) in 
the early 1960s. Its share in the nonrenewable fuel consumed rose 
from 1.9% in 1940 to 11% in 1962. New sources are constantly 
being discovered and opened up. The 1958 estimate of known re- 
serves, cited by Hodgkins, totaling 353,000,000,000,000 cu.ft. 
(9,996,000,000,000 cu.m.) is certainly an underestimate. Natural 
gas deposits are usually located in or near the oilfields. The prin- 
cipal exploited deposits in European Russia are at Dashava in 
L’vovskaya Oblast’ of the western Ukraine, at Shebelinka, south 
of Kharkoy in the eastern Ukraine, around Saratov and Volgograd 
on the Volga, and fourthly in the Pechora Basin of the Komi 
AS.S.R. Considerable quantities occur along the northern foot 
of the Greater Caucasus, especially near Stavropol’ (Stavropol) 
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and again to the west and north of Krasnodar. Natural ib 
found in association with the petroleum of the Baku ren 

In eastern regions of the U.S.S.R. two very large sources wer 
opened up in the early 1960s. The first, in the north of the Wen 
Siberian Lowland, is centred on Berézovo on the lower Ob’, Th 
second lies in the Uzbek S.S.R. at Gazli and at Mubarek respet 
tively located northwest and southeast of Bukhara, “Another 
smaller Central Asian source occurs in the Fergana Valley, i 
field of equally recent discovery lies at the Lena-Vilyuy confluence 
in the Yakut A.S.S.R. around Tas-Tumus. Some natural gas jg 
obtained in the northern Sakhalin oilfield, 

As in the case of oil, a spreading network of pipelines connects 
the areas of production with the areas of demand, Moscow re 
ceives piped natural gas from Dashava, Saratov, and Stavropol, 
Kiev and Leningrad also receive Dashava gas. Leningrad also ob. 
tains gas from Stavropol’. The Bukhara supply is sent to all the 
capitals of the Central Asian republics and to Chelyabinsk in the 
Urals. Sverdlovsk and the Northern Urals are supplied from 
Berézovo. 

Ferrous Metal Resources: Iron—There are very great te 
sources of iron ore in the Soviet Union. The detailed calculation 
made in 1956 gave minable reserves of 57,742,000,000 tons in 71 
significant deposits, of which commercial reserves totaled 29,984; 
000,000 tons. This represents about 230 years supply at the 196 
rate of extraction. In fact, reserves are certainly larger than 
this, as the figures cited do not cover fully the deposits of the 
Kursk Magnetic Anomaly. P. N. Stepanov gave 1958 estimates 
of 85,000,000,000 tons total reserves and 38,300,000,000 tons com: 
mercial reserves. In addition there are estimated “nonminable’ 
reserves of 24,200,000,000 tons. The average iron content of all 
Soviet commercial iron ores is 36%, but there is very great varit- 
tion between deposits. The exploration of new sources and the 
increase in extraction of iron ore since World War II has led toa 
decrease in the average iron content of both reserves and of ot 
mined. The ores are of almost all the major types, as shown it 
Table V, compiled by the 1956 survey; but it is clear that over 
half the reserves are of low quality. 


TABLE V.—The Types, Quality, and Reserves of Iron Ore in the USSR 


Average iron Reserves in |  Percentageo! 
Type st ove content (%) million tons | all eserves 
Magnetite . 32-55 4,288.8 te 
Hematite 40-60 3,571.0 SA 
Limonite . 9. >  « 36-43 6,351.1 Ele, 
Slderite) 3 yao, IA 29-35 151.3 
Ferrochrome and 09 
ferronickel alloys. 32-39 262.6 ue 
‘Titanomagnetite. 16-28 4,695.4 ri 
Ferruginous quartzite 32-37 10,664.1 b 
Source: Zhclesorudnaia baza chernoi metalurgii SSSR (1957). 
3 sur 
The largest reserves of the U.S.S.R., according to the a 
vey, are those of Krivoy (Krivoi) Rog in Dnepropett® 


(Dnepropetrovsk) Oblast’ of the Ukrainian S.S.R. The o ae 
been worked since 1881 and this deposit is the largest single Fr 
ducer in the country. Total commercial reserves are òy i 5 
000 tons, but of this 6,548,500,000 tons are low-grade fenha 
quartzites, as yet unworked. The productive ores are mig 
hematite, with some magnetite and martite. They contain 4 
proportion of iron, over 50% and up to 64% in the best oe i 
ores are deep and most workings lie between 800 and £ 
(about 250-350 m.) down; in one mine the workings suma fi 
ft. in depth. Associated with the Krivoy Rog deposit "1900 
currence of iron ore at Kremenchug on the Dnieper, wit A m 
000 tons reserve of very high quality martite, containrd 
63% iron. Also in the Ukraine are the Kerch’ depos! À ia 
eastern Crimea. The ore is all limonite with an iron con 
34-41% and suffering from a high phosphorus content. 
the low quality, the ores are fully utilized because 
of the Donbass coalfield. Reserves are 1,658,300,000 
of which lies near the surface. sits in 
The 1950s saw the opening up of very large iron oy Belge 
tral European Russia, in Kurskaya (Kursk) an a unten 
skaya (Belgorod) oblasts. This extensive series © ine ‘Anos 
is known under the general name of the Kursk Magne’ 
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The 1956 survey gave reserves of 2,861,800,000 tons. The greater 

rt consists of low-grade magnetite and ferruginous quartzites not 
exceeding 34% iron content, Nevertheless, this field has 634,000,- 
00 tons of good-quality ores, mostly martite with 53-56% iron. 
Jn one area near Belgorod town there is micaceous ore with up to 
67% iron. Undoubtedly reserves are still greater. A 1961 Soviet 
estimate claimed 40,000,000,000 tons of iron with content of 54— 
69%, apart from lower-grade ores. If this figure is anywhere near 
correct, it would make the Kursk Magnetic Anomaly outstandingly 
the largest source of iron in the world. The 1961 estimate puts 
low-grade reserves at 10,000,000,000,000 tons. The thick iron 
bands occur near the surface in the north of the region and can be 
mined cheaply by opencast methods, 

Remaining European Russian deposits are mostly small. One 
group lies northeast of the Kursk Magnetic Anomaly around the 
towns of Tula and Lipetsk, with some 102,000,000 tons of limonite 
atabout 40% iron, The iron has been worked in these areas since 
the 17th century. A scattered group of iron workings lies in the 
northwest, notably at Yena and Olenegorsk in the Kola Peninsula 
and at Pudozhgora and Kostomuksha in the Karelian A.S.S.R. 
About half the 896,700,000 tons of Kola-Karelian reserves are low- 
grade ferruginous quartzites (31-33%) and nearly another quarter 
are unworked titanomagnetites with only 15% iron. 

The Ural Mountains have over a thousand occurrences of iron, 
including 18 major deposits or groups of deposits. There are very 
large commercial reserves of 5,746,100,000 tons, but more than 
four-fifths of this consists of titanomagnetites of the lowest quality 
(15-17% iron), The best ores are those of the Northern Group 
around Ivdel’ (magnetite and martite at 37-58%), the Bogoslovsk 
Group (magnetite, 30-47%), Magnitogorsk (magnetite, 50-54%), 
and Bakal (siderite, 29-47%). Other deposits include limonite 
and, at Orsk-Khalilovo in the south, natural ferroalloys with chro- 
mium and nickel. Southeast of the Urals in Kustanayskaya (Ku- 
stanai) Oblast’ of Kazakhstan are further extensive reserves, 
opened up since World War II. ‘The Ayat Basin has 1,755,400,000 
tons of limonite, with 37% iron but with a high phosphorus con- 
tent. The nearby Lisakov deposit has an additional 1,611,500,000 
tons of similar ore, The other five deposits of this area (Kozyrev, 
Kurzhunkul’skiy, Sokolov, Sarbay, and Dzhetygara) are all mag- 
pe of 45-50% iron. Together they total over 1,500,000,000 
ons, 
_ In western Siberia there are a number of deposits, which are 
‘portant for their proximity to the Kuzbass coalfield. Immedi- 
ately south of the coalfield, around Temir-Tau and Tashtagol in 

emerovoskaya Oblast’, are reserves of magnetite and martite 
win 169,900,000 tons. Nearly all have iron contents of 42- 
a Just east of the Kuzbass around Abakan and in the Teya 
fu ng in the Khakasskaya (Khakass) Autonomous Oblast’ are a 

h er 192,500,000 tons of magnetite. Another 30,000,000 tons 
o! magnetite occur at Irbinskoye, also in the Khakasskaya A.O. 

e early 1960s saw new developments of iron mining in the val- 
ie of the Angara River. Near Bratsk on the middle Angara are 
a two mining centres of Rudnogorsk and Zheleznogorsk, with 
the 900,000 tons of magnetite ore containing up to 53% iron. To 
fa of the lower Angara are another 962,000,000 tons i 
the we about 40%. Scattered through eastern Siberia at 
al tast are several other iron deposits, as yet little or not a 

exploited. These include Tayëzhnoye near Aldan in the Yakut 
(Chit ji Berëzovskoye on the Chinese frontier in Chitinskaya 

ree Oblast’, Gari in the Zeya Valley of Amurskaya (Amur) 
ja Kimkan on the Trans-Siberian Railway in the Yevrey- 
(ona emish) Autonomous Oblast’, and NEEN pean 
la SOO, Commercial reserves in all these areas Ge 
13%) at i tons. They comprise limonite and ane ( ; 

aiak erëzovskoye and Nikolayevsk, magnetite (45-47%) i 
Rinkan e and Gari, and ferruginous quartzites (30-36%) al 

Azakhstan, apart from the large reserves of the northwest in 
South eskaya Oblast’, has several other sources of iron in the 
tobeto, rom the shores of the Aral Sea through Atasuskiy S por 
fade Bay. The last of these has some 21,000,000 tons of high- 

Magnetites with up to 62% iron. The other Central Asian 
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‘republics have practically no resources of iron. The Transcauca- 


sian region has only one deposit, at Dashkesan in Azerbaijan, with 
86,500,000 tons of magnetites, not exceeding 45% iron. 

Total Soviet production of raw iron has been rising steadily and 
rapidly since 1945; output rose from 52,583,000 tons in the early 
1950s to about 146,000,000 tons in the mid-1960s. 

Ferro-Alloy Metals—Very little up-to-date information is avail- 
able about the size or rate of extraction of Soviet resources of 
metals used for alloys with iron. Deposits are numerous and 
scattered widely over the U.S.S.R, Certain areas such as the Urals 
have some supplies of nearly all ferrous metals, Probably the 
most abundant resources are those of manganese, estimated in 1955 
at two-thirds of world reserves. The Soviet Union has two ex- 
ceptionally large deposits, the first at Nikopol’ (Nikopol) and 
Marganets on the Dnieper in the Ukraine and the second at Chia- 
tura in Georgia. These two deposits account for about two-thirds 
of the world’s production, Estimated reserves in 1938, according 
to D. Shimkin, were 522,200,000 and 210,800,000 tons, respec- 
tively. Several sources occur in the Urals, in the northern Cau- 
casus area at Labinsk, in southern Kazakhstan at Marganets, and 
in Krasnoyarskiy Kray (Krasnoyarsk Krai) of Siberia at Mazul- 
skiy and Usinsk. Total 1938 reserves as given by Shimkin were 
786,000,000 tons, of which 230,000,000 were proved. Mining of 
manganese grew steadily and in 1962 reached 6,402,000 tons, al- 
most double the 1950 output. 

Chromium is chiefly obtained from one very large deposit, 
claimed as the largest in the world, at Khrom-Tau in Kazakhstan, 
at the southern end of the Ural Mountains. Other smaller sources 
occur in the Urals, notably at Kartaly and Sarany. Nickel is also 
found in the Urals at Verkhniy Ufaley and Khalilovo, Important 
supplies of nickel lie in the far north of the U.S.S.R., at Noril’sk 
(Norilsk) near the lower Yenisey and in the Kola Peninsula 
(Murmanskaya [Murmansk] Oblast’). There are two main Kola 
deposits, at Monchegorsk and at Pechenga, formerly the Finnish 
Petsamo. Molybdenum occurs in a large deposit at Tyrnyauz in 
the Caucasus and in smaller quantities at Kadzharan in Armenia, 
at Ekibastuz in Kazakhstan, in several localities of the Transbaikal 
area, and at Umal’tinskiy in the Bureya Valley of the Far East. 
Wolfram, the source of tungsten, is obtained from several of the 
molybdenum localities, in particular Tyrnyauz. It also occurs at a 
number of places in Central Asia, at Maykhura in the Tadzhik 
Republic, at Akchatau and Oktyabr'skiy in Kazakhstan. Cobalt 
is derived chiefly from the Urals and the Kola Peninsula. The 
Urals have deposits of titanium and vanadium, although the prin- 
cipal source of the latter is from the smelting of Kerch’ iron ore. 

Nonferrous Metals—For these metals, too, there is a scarcity 
of up-to-date, reliable information about reserves. Copper sup- 
plies were estimated by Shimkin in 1948 to amount to 18,000,000- 
20,000,000 tons, scattered widely in a large number of deposits. 
The most important are located in Kazakhstan, at and around 
Kounradskiy on the shores of Lake Balkhash, at Dzhezkazgan 
southwest of Karaganda, and at Bozshakul’ north of Karaganda, 
Next in significance are the numerous copper deposits of the Urals, 
notably Degtyarsk, Mednogorsk, and Krasnoural’sk. Copper 
smelting in the Urals dates back to the 18th century. A major 
source is Almalyk in the Uzbek Republic and other minor supplies 
are found at Alaverdi and Kadzharan in Armenia and Noril’sk in 
northern Siberia. 

Native sources for aluminum appear to be relatively scarce and 
it is known that the U.S.S.R. is the major market for Hungarian 
bauxite, although figures for imports are not available, The prin- 
cipal domestic sources of bauxite are Boksitogorsk, east of Lenin- 
grad, the mountain ranges flanking the Kuzbass coalfield ( espe- 
cially the Salairskiy Kryazh [Salair Ridge]), Kamensk-Ural’skiy 
(Uralski) in the central Urals, and Arkalyk in central Kazakhstan. 
Smelting takes place at Volkhov, Novokuznetsk, and Kamensk- 
Ural’skiy, and also at Zaporozh’ye (Zaporozhye) on the Dnieper 
and Yerevan in Armenia, both of which are well supplied with 
hydroelectric power. Aluminum is also smelted at Kandalaksha 
on the White Sea from nepheline, mined in the Khibiny Moun- 
tains. Shimkin estimated reserves as 41,000,000-44,000,000 tons 
in 1941, with an aluminum content of about 10,000,000 tons. 
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Tin is also comparatively scarce in the Soviet Union and, more- 
over, is found almost only in remoter areas of eastern Siberia, 
leading to very high mining and transport costs. One group of 
deposits is in the Transbaikal at Olovyannaya, Shirlovaya Gora, 
Khapcheranga, and Shumilovskoye. Rather larger is the supply 
at Ege-Khaya in the Yana Valley of northeast Yakutia (Yakutiya). 
In the extreme northeast of Siberia tin is found at Pevek on the 
shores of the Chukchi Sea and at Yagodnoye in the Kolyma Valley. 
Some tin occurs in the southern Far East at Sinancha and its neigh- 
bourhood in Primorskiy Kray and Khingansk in the Jewish A.O. 
Cherdoyak in eastern Kazakhstan also has some tin, 

Lead and zinc are chiefly found in the Altai Mountains and in 
Central Asia. One group of Central Asian deposits lies in the 
mountains south of the Fergana Valley and another around 
Achisay, north of Tashkent. Other minor sources are at Tetyukhe- 
Pristan’ in Primorskiy Kray, in the Salair Ridge near the Kuzbass, 
and in the Caucasus near Ordzhonikidze. Lead is also found in 
the Urals. Mercury comes principally from Khaydarken in Kirgiz 
and Nikitovka in the Donbass. Other nonferrous metals exploited 
in the U.S.S.R. include antimony (chiefly Kirgiz), beryllium 
(Izumrud in the Urals), barium (Salair Ridge), and niobium 
(Urals). No details, even of location, are available for Soviet 
resources of radium and uranium. 

Precious Metals and Stones.—Almost nothing is known of Soviet 
gold and silver production, although it is believed that extraction 
of gold in the U.S.S.R. is second only to that of South Africa. 
There are many goldfields scattered all over eastern Siberia, in- 
cluding both lodes and placer deposits. The major goldfields are: 
first, on the Aldan-Vitim plateaus, south of the middle Lena 
(Bodaybo and Aldan are the main mining centres); and second, 
the Kolyma Valley of northeastern Siberia in Magadanskaya 
(Magadan) Oblast’. Also in the northeast is the Allakh-Yun’ 
goldfield, located in the Maya Valley, west of Okhotsk. Other 
deposits are found in the southwest of the Central Siberian Plateau 
(the Yenisey Ridge), the Sayan Mountains, Transbaikalia, the 
mountainous areas north of the Amur River, and the Urals. Silver, 
once a major product of Siberia, is not believed to exist in large 
quantities. The Altai and Ural mountains are the chief producing 
areas. The Urals are also the principal source of platinum, with 
another important occurrence at Noril’sk. Until the early 1950s, 
the Soviet Union lacked resources of diamonds, save for some 
minor finds in the Urals, where emeralds are also found. Inten- 
sive geological search since then has discovered major sources of 
diamonds in the basin of the Vilyuy River. The principal pipe in 
exploitation is at Mirnyy, which is claimed to be the equal of 
Kimberley in Africa although precise information is lacking. 
Other diamond sources have been found in the valley of the 
Markha, a tributary of the Vilyuy. 

Nonmetallic Minerals—The Soviet Union has very extensive 
supplies of chemical raw materials, especially salt, phosphate, and 
potash. Common salt has been mined for about six centuries 
along the upper Kama, where one of the world’s largest deposits 
occurs near the towns of Perm’ and Solikamsk. Other major de- 
posits of rock salt are found at the southern end of the Urals at 
Sol’-Iletsk, in the Donbass. at Artémoysk (Artemovsk), and in 
Trkutskaya (Irkutsk) Oblast’ of Siberia at Usol’ye-Sibirskoye ; 
all these supplies occur in or adjacent to large industrial areas. 
Smaller supplies are found in the Zakarpatskaya (Transcarpa- 
thian) Oblast’ of the western Ukraine at Solotvina, in Transcau- 
casia near Nakhichevan’ (Nakhichevan), and in several locali- 
ties of the Yakut A.S.S.R., notably Olékminsk and Peleduy on 
the middle Lena. In addition to these almost limitless supplies of 
rock salt, the U.S.S.R. obtains large quantities by evaporation from 
salt lakes. The main sources are Lakes Elton and Baskunchak, 
lying east of the lower Volga, Lakes Tavolzhan and Burlinskoye 
in the south of the West Siberian Lowland, and the Ozero Sivash, 
or Putrid Sea, on the east coast of the Crimea, In the early 1960s 
production of salt was 8,500,000 tons. 

Potash comes chiefly from the gigantic Solikamsk deposits, 
where reserves were estimated by Shimkin at 18,500,000,000 tons 
of KO content. This area is also the largest Soviet supplier of 
magnesium salts. Second in rank of potash deposits are those of 
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Stebnik and Kalush in the western Ukraine. In tl 
source was opened up at Soligorsk in the Belorus: 
phates are no less abundant and occur in man: 
U.S.S.R. claims one-third of world phosphate 
the most important for production is the apatite o 
Mountains of the Kola Peninsula, mined at Kiroysk 
A group of phosphate deposits is situated in ce 
Russia, at Shchigry in Kurskaya Oblast’, at Yegor'y 
of Moscow, and at several places around Bryansk. Yi 
plies occur in the Ukraine, at Khmel’nitskiy and Izyt 
ern Kazakhstan at Chulak-Tau, and in the upper 
Rudnichnyy. The principal Soviet sources of so 
in the dry lands of Central Asia, where sodium salt 
evaporation from salt lakes. The main centres 
Bogaz-Gol Gulf on the eastern shore of the Caspian. 
on the northern shore of the Aral Sea, and Lak 
Soviet resources of asbestos are chiefly ‘concent 
town of Asbest, northeast of Sverdlovsk in the Ura 
mated reserves of 17,800,000 tons, according to Shim 
deposit occurs at Tovurak in the Tuva A.S.S.R. M 
distributed, but the main exploiting centres are Sh 
southern end of Lake Baikal, Mama on the Vitim Ri 
in the north of the Karelian A.S.S.R. Other wides 
dant minerals include sulfur (chiefly derived from p 
and fireclays, glass sands, graphite, and gypsum. 
tion of gypsum is around 4,500,000 tons. No regions 
lack of building materials, stone, gravel, or sand. |] 
marbles are quarried in the Urals, the Crimea, the | 
the Altai Mountains. Limestones for cement are wi 
the principal cement-making areas are in the south 
Russia along the Black Sea, coastal plain and alon 
Cement production, which was small until 1950, af 
rapidly, passing the 50,000,000-ton mark in 1961 
5. Water Power.—With several of the worl 
and regions of high mountains, potential Soviet t 
newable power in the form of hydroelectricity are va 
tential is calculated at 420,000,000 kw. or 11% of th 
world potential. More than four-fifths of this figure 
the great rivers of Asiatic Russia, West, Siberia, 
the Ob’ River and its tributary the Irtysh, has a potent 
000,000 kw. Eastern Siberia could provide 141 ,000,00 
000,000 from the Lena and its tributaries and 30,000,00 
Yenisey Basin, The Far East has 48,000,000 kw. pol 
half of which is afforded by the Amur and its tribut 
these possible sources of energy have scarcely been, 
of the power of the Lena or the Amur has yet been u 
the case of the Lena difficulties of remoteness, from: 
demand are reinforced by problems of the scale of opet 
large a river. Two large hydroelectric stations ha 
the Angara, outlet of Lake Baikal, at Irkutsk an 
latter has a capacity of over 4,500,000 kw. A thi 
Angara was built at Ust’-Ilim in the 1960s.. The Yel 
dammed at Krasnoyarsk; the station’s capacity ex 
kw. and a second large plant was completed in. 
the Yenisey breaks through the Sayan Mountains. 
hydroelectric station at Novosibirsk and in the 
was proceeding on another at Kamensk, while 
nounced for a third large plant near the river m 
tributary, the Irtysh, has two big installations at 
Kamenogorsk and Ust’-Bukhtarma (both in Ka 
only other hydroelectric stations on Siberian RET 
smaller plants at Ul’ba on a tributary of the Irtysh, 
the Tom’ (Tom), and Mamakan on the Vitim, 
Next to Siberia in potential hydro-resources are 
Kazakhstan and the republics of Central Asia. 
mountain rivers and streams of the Tien Shan, , 
mountain systems and the two great rivers Syr-Da 
Darya provide huge potentialities. Although a n 
stations have been. built, they are all small and 
tap the resources, The main plants are the 
Chirchik River near Tashkent, the Farkhadska} 
Kumskaya stations on the Syr-Dar'ya in the Ferg 
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the Alma-Ata station on a tributary of the Tli. Two large hydro- 
electric power stations in the Tadzhik S.S.R. were built in the 
1960s, the Nurek and the Golovnaya on the Vakhsh River, 

Although European Russia has only a fifth of the country’s 
potential hydroelectric power, it has been far more thoroughly 
utilized. Under the State Plan of Electrification (the GOELRO 
Plan), launched in 1920, two stations were built near Leningrad on 
the Volkhov and Svir’ rivers. These were followed in 1932 by the 
Dnieper plant at Zaporozh’ye. Most complete utilization has 
taken place on the Volga, where there is a “cascade” of seven sta- 
tions completed and two more were under construction in the 
1960s at Cheboksary and Balakovo. Two further plants have 
been built on its tributary the Kama at Perm’ and Votkinsk. 
Although the upper Volga stations at Ivankovo and Uglich are 
not large, those downstream are of considerable size; in addition 
to those at Rybinsk, Gorki, and Saratov, there are two stations at 
Kuybyshev and Volgograd which both surpass 2,000,000-kw. ca- 
pacity. A similar “cascade” was constructed in the 1960s on 
the Dnieper. In addition to the Zaporozh’ye installation, those 
at Kakhovka and Kremenchug are complete and others at 
Dneprodzerzhinsk and Kiev were being built. Plans envisaged 
another Dnieper plant at Kanéy. 

About 20 hydroelectric stations have been built on the rivers 
flowing from the Greater and Lesser Caucasus. Most are small, 
although that at Mingechaur on the Kura in Azerbaijan has a 
capacity of over 300,000 kw. In Armenia is the Sevan-Razdan 
“cascade” of power stations. Another group of smaller plants is 
found in the Karelian A.S.S.R. and the Kola Peninsula. The rivers 
flowing to the Baltic have been harnessed for electricity at Narva, 
at Kegums on the Zapadnaya (Western) Dvina, and Kaunas on 
the Neman. There are five small stations in the Ural Mountains. 
Altogether in the U.S.S.R. in 1962, total hydroelectric capacity was 
18,622,000 kw. or about 4% of potential, Production in that year 
reached 71,944,000 kw-hr., representing 19% of total electricity 
production, (R. A. F.) 


II. ANTHROPOLOGY AND ETHNOGRAPHY 


1, Ethnic Composition of the Population —The U.S.S.R. is 
‘multinational state inhabited by more than a hundred major and 
minor ethnic groups (115 were officially recorded in the 1959 
Census) ; often it is not clear whether a given ethnic group should 


ae to the East Slavonic language group of the Indo-European 


T lve in considerable numbers outside the Belorussian S.S.R., 
cuttiilly in the R.S.F.S.R. and the Ukrainian and the Kazakh 
Vere... Poles, who belong to the Western Slavs and in the past 
a Politically and culturally dominant in what are now the west- 
Nor Parts of the U.S.S.R., still live mainly in the western Ukraine, 
West Belorussia, and Lithuania (being in a majority along the 

Mer between the two latter republics). Other Western Slavs 
techs! anq Slovaks) live in small scattered settlements in the 
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Ukrainian S.S.R. Bulgarians, a Southern Slav people, live mostly 
in the southern Ukraine and in the Moldavian S.S.R., where they 
settled as émigrés from Ottoman Turkey during the 18th and 19th 
centuries. 

There are two numerous peoples in the U.S.S.R. belonging to 
the Germanic linguistic group: Germans and Jews. Germans were 
for many centuries dominant in the political, social, and cultural 
life of what are now the Estonian and Latvian S.S.R.’s, and from 
the late 18th century they formed many prosperous colonies in the 
Ukraine and in the middle Volga area where a Volga German 
A.S.S.R. was created (abolished in 1941). During the first part 
of World War II Germans from the western areas were repatriated 
to Germany; the population of former East Prussia was expelled 
to Germany after 1945, while the Volga Germans and those living 
elsewhere in European U.S.S.R. were deported by the Soviet au- 
thorities to western Siberia and northern Kazakhstan, where the 
majority of them still live. The overwhelming majority of Jews 
in the U.S.S.R. (apart from small groups of Oriental Jews in the 
Caucasus and Central Asia) are Ashkenazim and until the 1920s 
spoke mostly Yiddish. Before World War I they were principally 
concentrated within the Pale of Settlement in the west of the 
country, but the abolition of this restriction by the provisional 
government in 1917 and the tragic events of World War II and the 
immediate postwar period (annihilation by the Nazis, evacuation, 
emigration, and deportations during the last years of Stalin’s life) 
brought about a great reduction in numbers and a considerable 
dispersion, so that now more than a half of the Russian Jews live 
east of the Ukrainian and Belorussian S.S.R.’s. The Jewish Au- 
tonomous Oblast’ in the Far East has very few Jewish inhabitants. 

The Lithuanians and Latvians, who live chiefly in their respec- 
tive republics (but also scattered in Siberia), form the Baltic lan- 
guage group, placed by the philologists between the Slavonic and 
the Germanic. Of the Armenians living in the U.S.S.R., just over 
a half live in the Armenian S.S.R., most of the rest living in the 
Georgian and Azerbaijan S.S.R.’s., while about 250,000 are to be 
found in the R.S.F.S.R., chiefly in the northern Caucasus. The 
Romance, or Latin, group is represented by the Moldavians, who 
are really a branch of the Rumanian people and live in the 
Moldavian S.S.R. and the adjacent areas of the Ukraine, and by 
Rumanians who are officially so designated and live in northern 
Bukovina (now the Chernovitskaya [Chernovtsy] Oblast’ of the 
Ukraine). 

Tadzhiks, the main Iranian people of the U.S.S.R., live in the 
Tadzhik §.S.R. and the neighbouring Uzbek S.S.R., especially in 
the cities of Bukhara and Samarkand; their language is Persian 
(see TavzuiK). The other fairly numerous Iranian people, the 
Ossetians, live in the central Caucasus, both north and south of the 
Greater Caucasus. Kurds (q.v.) live in small groups in the Azer- 
baijan and Armenian §.S.R.’s. There are some Persians, Balochi, 
and Afghans in the Uzbek and Turkmen S.S.R.’s.* Two small 
Iranian peoples, Tats and Talysh, live in Azerbaijan. Greeks, who 
are mostly descendants of 18th- and 19th-century émigrés to Russia 
from the Ottoman Empire, live mainly in areas around the Black 
Sea—southern Ukraine, Georgia, and northern Caucasus. Gypsies, 
whose language belongs to the Indian (Indo-Aryan) group, are 
scattered throughout the southern and central parts of European 
Russia; there are also some in Central Asia. 

Altaic—The Turkic peoples are second only to the Slavs in 
their numerical strength in the U.S.S.R. and are usually divided 
into five branches. The Turkic language group, together with 
the Mongolian and Manchurian (Tungusic), forms the Altaic fam- 
ily. To the most numerous northwestern (Kipchak) branch be- 
long the Tatars (q.v.), who for more than 200 years were the 
masters of Russia in the 13th-15th centuries, and in turn became 
Russian subjects in the 16th or (Crimean Tatars) 18th centuries, 
They are mostly concentrated in the Volga area, the Urals, and 
the south of western Siberia, but can be found throughout the 
country. The Crimean Tatars were deported to the Uzbek S.S.R. 
in 1945 and still live there mostly, although there are also some 
in southern Ukraine. Also within the Kipchak branch are the 
Kazakhs in the Kazakh S.S.R. and the neighbouring areas of 
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TABLE VI.—Ethnic Composition of the U.S.S.R. (1959 Census) 


Linguistic families and | Population* {Percentage of total] La of urban| | Linguistic familie ion* 
r e ee en ee ee 
- Pop: h 
I, Indo-European . . 176,112 361 AT 
1Slav . 2. 1 | 161,029 358 12 95 
Russians... | 114,114 99.8 58 10g R Bs 
Ukrainians; |) | 37,253 88 39 7 j 87 
Belorussians . : 7,913 84 32 3. Manchurian (Tungus; 46 02 68 
Poles... 1380 45 34 Evenki (Tungas) (7s | 
Bulgarians |) 324 7 31 Evens a p yi 
CAERE Ti ZL 25 49 52 Ober 39e ʻi an 
Slovaks ls 15 61 64 Bye a sae 4 ms 
Yugoslavs.  . . 5 67 ss III, Caucasian . . . 4,390 2.12 
; 1, South Caucasian 
Pe iGerpanicih/7 chr EAVES SOO) Georgians... 2,692 99 
Germans. o: 1,620 15 40 = 
Seweg Ar as 2,268 21 95 2. Dagestani . | = | T4 
Aati bir ovo. 270 97 
3. Baltic. tad-Dar 3,726 1,78 no ee? ae 93 
Lithuanians. 2,326 Lit 98 36 eee cil 2 oe 
a š 7 Bete E 8 64 96 
Latvians . . . 1,400 67 95 48 Tabasara i aie 8 99 
4. Armenians =. 2, ; see Sea ees 
5 id vit y biz 3. Chechen | oi 525 
5. Romance. . . 2,325 1.11 Chechens >- = 419 99 
Moldavians, . 2,214 T06 Gais 13 Ingush. |a ss 106 98 
9 Rumanians. | ; 106 “05 83 17 4. Circassian (or 
Others. =. |! 5 ‘00 ay; ‘Abkhazian-Adyge) . 399 20 
6. Iranian. 1,911 n ns 2 d 
Tadzhiks 1,397 67 98 21 Abkhatians. ae 65 04 
Ossetians 413 20 89 35 Circassians. | | 30 ‘02 d 
Kurds- 59 ‘03 90 40 AOLE a 20 ‘OL 95 
ersians 5 : 
Tas. a OE a me Iv Uma, bg ue | 4898 2.06 
t t ‘01 7 
Others. : 10 :00 1. Finnish... aaae S197. 
Mordyins (Mordva) . 1,285 62 18 
7, Greeks, s 309 15 2 54 Eetonans we 389 a a 
murts |. 6 3 
8. Gypsies 132 06 59 49 Mari (Cheremis) . 504 24 95 
Kom A bt ls 431 ‘a 89 
9. Albanians . s 00 19 46 Karelians 167 08 rn 
T AE I Aahh 93 fe a 
Il. Altaic 23,567 pales. raii MS 1 
b Others. : . 3 ‘00 
1. Turkic, 23,160 2. Ugrian, | 2 180 .08 
Uabeks 6,015 98 2 Hungarians. |.) | «155 07 97 
Tatars. 4,968 92 47 Khanty ,. . . 19 OL 17 
yea i 3622 98 24 Mansic nds: ovale 6 -00 59 
rbaijani pR! 98 3 
Chuvas 11470 91 16 3. Samoyeds of (90s fiT 28 A| ine 0 oT 
Turkmens K 99 25 Nenets. si e 23 01 
Bashkirs '989 62 20 Others. 25 0.04 5 00 
Yai i ee As ay Vi Others sue 436 to 20 
akalpal 173 95 20 
parakth R H a 1. Koreans... 314 AS 19 
Gagauz 124 f 25 2. Chinese and Dungans 48 02 BL 
va. 100 9 iti 
rachai 81 Sienu y 
Khakass z H 19 Briley, Soe 3 ‘00 4 
tai. 45 11 4. Pàleo-Asiatic . 2 o 
Balkani ini a 90 19 E + kenia 7 
r Chukchi J 12 “01 4 
Nogai “pret! 39 a D Koryaks os ~ 6 00 90 
SEa thon is : 84 43 Others os 5 Ey 
ORES e s e 7 00 rtf S Others, . 23 01 
eir own 


*Individual items 
Sources: Narodnoe khozyaistoo SSSR v 1960 godu, Statisticheskis exhegodnik (Moscow, 


the Kirgiz in the Kirgiz and Uzbek S.S.R.’s, the Karakalpaks in the 
Uzbek S.S.R., and four smaller peoples—Kumyks, Karachai, 
Balkars, and Nogai, all in the northern Caucasus. The Karaim 
or Karaite Jews, to be found'in small groups in the Crimea, Lithu- 
ania, and near Dnepropetrovsk in the Ukraine, also belong to this 
linguistic branch. To the southeastern (Karluk or Chagatai) 
branch belong the Uzbeks (in all Central Asian republics and in 
the Kazakh S.S.R.) and the Uighur (in the Alma-Atinskaya 
[Alma-Ata] Oblast’ of the Kazakh S.S.R. and in the Fergana Val- 
ley). The southwestern (Oguz) branch of the Turkic language 
group is represented in the U.S.S.R. by Azerbaijanis (in the Azer- 
baijan, Georgian, and Armenian S.S.R.’s, and Dagestan A.S.S.R. 
in the northeast Caucasus), Turkmens (mostly in the Turkmen 
S.S.R.), Gagauz (in Bessarabia [Bessarabiya]), and the Ottoman 
Turks (in Transcaucasia). The Chuvash, the only living repre- 
sentatives of the Bulgar branch of the Turkic language group, 
inhabit the A.S.S.R. bearing their name and live in small groups 
elsewhere in the middle Volga area, the Urals, and Siberia. Finally, 
the northeastern branch consists of the Yakuts, Tuva, Khakass, 
Altai,and Shorians, all living in Siberia in the A.S.S.R.’s or au- 
tonomous oblasts named after them (Shorians in Kemerovskaya 


in these two columns do not add up to the totals due to rounding. Percentage that gave as their mother tongue the language of th 
cluded here for convenience; four-fifths gave languages other than Yiddish as their mother tongue (1959). 


1961); P. G. Pod’yachikh, Naselenie SSSR (Moscow, 1961). 


Oblast’). (See TurKic Peoptes and TuRKIC LAncuat 
Mongolian group, related to the Turkic, is represented 
Buryats, who live in southeastern Siberia aroun K 
and the Kalmyks, living in the steppe west of the lower ¥ 
BURYAT AUTONOMOUS SOVIET SOCIALIST REPUBLIC and © 
The Kalmyks, who had immigrated to the lower Volga 
Dzungaria in the 17th century, were deported to Asiait 
in 1943, but were allowed to return in 1957. The small 
peoples of the Manchurian linguistic group are scatter? 
the whole of eastern Siberia (east of the Yenisey Rive 
Russian Far East. p 
Caucasian —The Caucasian, or Japhetic, linguistic fa 
sists of peoples inhabiting western Transcaucasia, ‘a 
slopes of the Greater Caucasus, and parts of the adja\ 
land (see Caucasus, PEOPLES or). Georgians, whe 
largest Caucasian-speaking element in the southern on 
guage group and are mostly concentrated in their 0 a 
consist of a number of regional types and have only 
century assimilated several related smaller peoples, SUt 
Mingrelians. The five relatively large and the Bee 
ples of the northeastern (Dagestani) group inhabit 
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ASSR. and a small area in Azerbaijan along the Dagestan bor- 
der. The Chechens and Ingush, who make up a major branch of 
this family, were deported to Kazakhstan and Siberia in 1943 and 
although they were “rehabilitated” in 1957 many had not returned 
to the restored Chechen-Ingush A.S.S.R. by the 1959 census. The 
Kabarda, Adyge, and Circassians, who belong to the northwestern 
language group and are officially counted as three separate peoples, 
live among the Russians in the west of the northern Caucasus, 
mainly in the A.S.S.R. and the autonomous oblasts bearing their 
names (see CIRCASSIAN), Abkhazians, who belong to the same 
group, live south of the Greater Caucasus, in the Abkhaz A.S.S.R. 
within the Georgian S.S.R. Closely related to the Abkhazians are 
the Abaza, who live among the Circassians. 

Uralian,—The last of the main linguistic families inhabiting the 
U.S.S.R. is the Uralian, composed of the Finnish, Samoyedic, and 
Ugrian language groups. It is chiefly represented by the Finnish 
group divided into the East Finnish (Volga) subgroup of Mordva 
ot Mordvin (q.v.) and Mari (formerly known as Cheremis; q.v.), 
living widely scattered over the middle Volga area, the Urals, and 
Siberia; the Permian subgroup of Udmurts (Votyaks) and Komi 
(Zyrians and Permyaks) in the northeast of European Russia 
(mainly in the A.S.S.R.’s named after them and in the Komi- 
Permyatskiy [Permyak] National Okrug); and the West Finnish 
(Baltic) subgroup, of Estonians (principally in Estonia but also 
in scattered settlements in Siberia), Karelians (in the Karelian 
AS.S.R. and in the Kalininskaya Oblast’ on the upper Volga), 
Finns proper (mainly in and around Leningrad), and a number 
of small peoples of whom the Vepsians (south of Lake Onega) 
are the most numerous. Lapps in the Kola Peninsula form a 
branch of their own (Saami). The Ugrian group is composed 
of Hungarians, who live in the Transcarpathian Oblast’ of the 
Ukraine, and two small peoples—Khanty (Ostyaks) and Mansi 
(Voguls)—living along the middle and lower course of the Ob’ 
River in western Siberia. Samoyeds (see Samoyep), officially 
counted as a number of separate small peoples—the Nenets, 
Nganasans, and Selkups—live near the Arctic Ocean in European 
Russia and in the north areas of western Siberia. 

Others—Among the peoples not belonging to any of the four 
main groups, the most numerous are the Koreans who in 1937 were 
deported from Far Eastern U.S.S.R. to the Uzbek and Kazakh 
SSRs, where the majority of them still live. Far fewer are the 
Chinese, half of whom (Chinese Muslims, called Dungans) have 
Settled in the villages in the Uzbek S.S.R. and the Alma-Atinskaya 
Oblast’ of the. Kazakh S.S.R., while the other half are scattered 
in the towns, Semitic peoples are the Aisors or Assyrians, living 
in Transcaucasia, and Arabs in the Uzbek S.S.R. The Paleo- 
Asiatic linguistic family embraces a number of small peoples who 
‘tt presumed to be the oldest inhabitants of Far Eastern U.S.S.R. 
ind eastern Siberia. The more numerous of them are the Chukchi 
and the Koryaks, while the most isolated and most westerly are 
the Kets (Yenisey Ostyaks) who inhabit the middle Yenisey area 
Ker), The Eskimos living in small groups on the shores of 

 Chukotskiy Peninsula speak their own independent language 
see Eskimo-ALeur LANGUAGES). 
oe Racial _Types.—European Russia (including the Urals) 
i Ws a considerable diversity of racial types. In the northwest, 
‘me Estonians and Latvians have typical traits of the Scandi- 
He variety of the Nordic race (or Atlanto-Baltic, as it is 
F led by Soviet anthropologists) : light skin, hair, and eyes, long 

‘Se, and high stature. Most of the European north, however, is 
ie, ulated by the East Baltic (or White Sea-Baltic) race, to which 
sae northern Great Russians (roughly to the line of Lake Il- 
the and the Sukhona, Vychegda, and Pechora rivers), a part of 
in elorussians, the Lithuanians, and most Latvians, the Baltic 

fe and a part of the Komi. They are slightly darker than the 
à pus, have an average (rather than heavy) beard development, 

pparatively short nose (straight or concave), a short face, 
Mie eo Stature. Most of the rest of European Russia be- 
interme the “Middle-European” race, by which is meant all the 
teas une racial types that stretch from France to the bs 

tothe N the Urals and are more often called Alpine. Compare: 
ordics they are darker, less dolichocephalic (longheaded), 
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and less tall. To this race belong the majority of Great Russians, 
a part of the Belorussians, northern Ukrainians, most Volga Finns, 
and parts of the Komi, Tatar, and Bashkir peoples. In the south- 
west, Ukrainians, Moldavians, and Gagauz, and in the southeast 
some Great Russians, Mordva, and Tatars in the Volga area show 
varying degrees of admixture of southern European (Dinaric and 
Mediterranean) traits: dark skin, hair, and eyes, long and convex 
nose, very broad (Dinaric) or, on the contrary, very narrow 
(Mediterranean) face. In the east and extreme north of Euro- 
pean Russia there is a strong admixture of two races that are con- 
sidered as transitional from the European to the Mongoloid main 
race: Uralian and South-Siberian, The Uralian (or Laponoid) 
race seems to be transitional from the East-Baltic to the North- 
Asiatic race, with all the Mongoloid traits of the latter consider- 
ably subdued; a very typical feature is a concave nose. To the 
Uralian race belong the Lapps, and some of the Permian and Volga 
Finns and some of the Volga and Ural Turks, South-Siberian types 
can be found among Tatars, while Bashkirs and the Nogai mainly 
belong to this race. Finally, the Kalmyks are the only representa- 
tives in Europe of the purely Mongoloid North-Asiatic race. The 
present anthropological composition of European Russia thus 
clearly reflects the meeting and interaction of Scandinavian, North- 
Asiatic, Central Asian, and South-European influences, 

The Caucasus, unlike European Russia, and in striking contrast 
to its own linguistic diversity, is racially very homogeneous, Most 
of the area is inhabited by what Soviet anthropologists usually 
term the Balkan-Caucasian race in its Caucasian and Armenoid 
varieties, with dark hair, very heavy beard development, very 
long convex nose, short head, comparatively short and very wide 
face, and tall stature. Only in Azerbaijan is there a marked 
deviation from the common Caucasian type, due to a strong ad- 
mixture of the longheaded, narrow-faced, and lightly bearded 
Iranian variety of the Mediterranean race, 

Central Asia (including the Kazakh S.S.R.) can be roughly di- 
vided anthropologically (excluding the Russian and other Euro- 
pean settlers) into Europoid (south) and Mongoloid (north). The 
Europoid population of the south belongs to the Mediterranean 
(or Indo-Mediterranean, as it is often called in the Soviet Union) 
race. The Turkmens in the west belong to the dolichocephalic 
Iranian variety, while the Tadzhiks and the majority of Uzbeks 
belong to the mesocephalic type of the “Central-Asian Mesopo- 
tamia” (i.e., the area between the Amu Darya and Syr-Dar’ya 
rivers). The brachycephalic (short-headed), small Iranian peo- 
ples of the western Pamirs (sometimes called Pamir Tadzhiks) 
are counted by some anthropologists as forming a local type of the 
Balkan-Caucasian, or Alpine-Pamirs, race, The South-Siberian, 
or Turanian, race is now usually regarded as a mixture of Mongo- 
loid and Europoid types; it is generally mildly Mongoloid with 
convex or straight nose. Most Kazakhs, Kirgiz, and Uighur be- 
long to this race (though more purely Mongoloid types can also 
be found among them, especially the Kirgiz), and there is an 
admixture of it among the Uzbeks. 

The indigenous inhabitants of Siberia and the Soviet Far East, 
now forming a small minority of the population there, belong to 
various Mongoloid races, and the farther east the stronger are the 
Mongoloid features. In the west the Ob’ Ugrians, most Samoyeds, 
Siberian Tatars, Shorians, and northern Altai belong to the Ura- 
lian race, while some Altai and some Khakass belong to the South- 
Siberian race. The most typical race of Siberia is the North- 
Asiatic, or Mongol, to which belong southern Altai, Buryats, 
Yakuts, all Tungus, and most of the small Paleo-Asiatic peoples. 
The North-Asiatic is distinguished from the majority of the Mon- 
goloid races by somewhat lighter skin, hair, and eyes, a smaller 
percentage of coarse hair, very slight beard development, and a 
very large and flat face. Finally, the Chukchi, Koryaks, and 
Eskimos (who live in the extreme northeast of the Asiatic part 
of the U.S.S.R.) belong to the Arctic, or Eskimo (q.v,), race, dis- 
tinguished from the North-Asiatic by coarser hair, darker skin, 
hair, and eyes, less frequent eyefolds, somewhat narrower cheek- 
bones, more protruding nose, and longer head. 

This survey of the racial types shows that almost the whole 
territory of the U.S.S.R. west of the Yenisey River can be re- 
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garded as an area of meeting and mixture of two of the main races 
of mankind—Europoid and Mongoloid. 

3. Cultural Patterns.—Roughly the same four main areas can 
be distinguished within the Soviet Union for the traditional, i.e., 
the preindustrial and pre-Soviet, cultural patterns. 

European Russia throughout its recorded history was primarily 
an agricultural country, and its main cultural pattern was that 
of the Russian peasant culture. Local variations of this basic 
pattern roughly coincide with linguistic divisions among the East- 
ern Slavs. With grain cultivation as the main agricultural activity 
almost everywhere, Great Russians and Belorussians traditionally 
cultivated rye and Ukrainians wheat. Light wheelless plows were 
used by Great Russians, always drawn by one horse; Ukrainians 
used heavy, wheeled plows drawn by one or more pairs of oxen; 
Belorussians used wheelless plows, but usually harnessed two ani- 
mals—an ox and a cow, an ox and a horse, etc. Horses and cattle 
were the chief domestic animals, Great Russians using horses for 
both field work and transportation, Ukrainians only for transporta- 
tion, Mare’s milk and horsemeat were never consumed. The 
most common type of settlement, the village, is small in the north, 
large in the south, but in both usually built along the rivers, while 
in central Russia villages are spread over the watersheds. Great 
Russians and some Belorussians and northern Ukrainians have 
villages of a linear type, with a few long streets, but over most 
of the Ukraine, villages are built in a disorderly fashion without 
any plan. In the north houses are usually bigger, often two-storied, 
constructed of logs with wooden floors and roofs (and often richly 
decorated with woodcuts), while in the Ukraine they are smaller, 
always one-storied, made of all sorts of materials (logs, unbaked 
brick, reed) and whitewashed, with mud floors and thatched roofs. 
Southern Great Russian and Belorussian villages are a mixture 
of northern and Ukrainian features. 

A Great Russian village was usually a kind of agricultural com- 
mune, owning the land, periodically repartitioning it among indi- 
vidual households, and enforcing uniform methods of cultivation, 
In the Ukraine and Belorussia such agricultural communes hardly 
existed, But everywhere a village was a unit of peasant self-gov- 
ernment, with elected officials and a fairly wide competence. Most 
Eastern Slavs were Orthodox Eastern Christians (since the 10th 
century) with a strong Byzantine orientation, though western Belo- 
russians were Roman Catholics and a part of the western Ukrain- 
ians (in Galicia and Transcarpathia) belonged to the Greek Catho- 
lic (Uniate) Church. The 17th-century schism in the Russian 
Orthodox Church resulted in the appearance of Old Believers, or 
Old Ritualists, who later split into several sects tenaciously cling- 
ing to their old outlook and way of life. There are also a number 
of sects of more recent origin, usually divided into mystical and 
rationalist (such as Baptists), which did not originate in the 
Orthodox Church. Folklore and custom have preserved many 
remnants of pre-Christian beliefs. 

Other peoples inhabiting the European part of the U.S.S.R. 
exhibit cultural traits on the whole similar to those of neighbour- 
ing Russians, though with some characteristic deviations. Thus 
Estonians, Latvians, and Lithuanians show strong signs of direct 
Scandinavian and West European (German and Polish) influences. 
Most believers among Estonians and Latvians are Lutherans, 
though there is an Orthodox minority among the former and a 
Roman Catholic among the latter; most Lithuanians are Roman 
Catholics, with a minority of Lutherans. The Finns and Turks of 
the middle Volga and the Urals in some ways resemble the neigh- 
bouring cultural types—the hunters of the western Siberian for- 
ests, the nomads of Central Asia (the Tatars, and especially Bash- 
kirs)—though most people of the middle Volga have an ancient 
farming culture. Both Tatars and Bashkirs are Sunni Muslims, 
and horsemeat and mare’s milk are typical dietary ingredients. 

The Caucasus has for several thousand years been on the cross- 
roads of Mediterranean, Iranian, and Central Asiatic cultural 
influences, not to speak of the more recent Russian. There were 
two main traditional cultural patterns: intensive agriculture and 
viticulture in the foothills and valleys, and primitive agriculture 
combined with sheep and horse breeding in the mountains. Com- 
mon to the whole area was the typical Caucasian dress: a long 
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coat with cartridge loops on both. sides of the chest, a dagger yy. 
a narrow leather belt worn outside the coat, a heavy cl j 
coarse felt, and a fur hat. Caucasian mountain people were j i 
mous warriors, with all the virtues and vices associated with, i 
life. Armenians, Christians since the 4th century, mostly bel 
to a separate Armenian-Gregorian denomination, though there was 
a Roman Catholic minority. Most Georgians: were Orth 
Christians (also since the 4th century), but some of them became 
Sunni Muslims (mainly the: Adzhars). - Azerbaijanis were ‘Shi'a 
Muslims with a Sunni minority, Dagestanis and Chechens were 
fanatical Sunni Muslims, the former since. the Arab. conquest i 
the 8th century, whereas Circassians were Christian from the ih | 
century and became Muslim only during the 16th-18th centuries 
most believers among the Ossetians are still Orthodox Christians 
Central Asia and Siberia have three main traditional culturi 
patterns: agriculture based on irrigation in the oases of the south; | 
nomadic herdsmanship in the deserts and steppes; and a com: 
bination of river and sea fishing, fur trapping, and reindeer breed 
ing in the forests and the tundra of the north, Lowland Tadzhils 
Uighur, most Uzbeks (those who were formerly called Sarts), and 
some Turkmens belonged to the first type (mountain Tadzhiks were | 
rather similar to the mountain peoples of the Caucasus); Kazakh, 
most Turkmens, some Uzbeks, Khakass, Buryats, and Yakuts were | 
typical nomads; Kirgiz, Altai, and Tuva had a similar way of life 
adapted to their mountainous milieu, Kalmyks.and Nogai/in the | 
northern Caucasus and Kurds in Transcaucasia also’ belonged to 
this nomadic cultural type. The Ob’ Ugrians, Samoyeds, Tungus, 
and Paleo-Asiatics (as well as Lapps in the extreme;northwest o 
European Russia) belonged to different varieties of the fishing 
hunting, and reindeer-breeding northern types: Almost all Central 
Asian peoples were traditionally Sunni: Muslims, ranging from the | 
fanatical Muslims of the oases who were \converted (from Chis | 
tianity, Mazdaism [Zoroastrianism], Buddhism), after the 
conquest in the 8th century, to the rather indifferent 
among whom Islam was not really established until the 18th cen- 
tury, Tuva, Kalmyks, and most Buryats have been Tibetan 
Buddhists since the 17th century, while some Buryats and mot 
other peoples of Siberia were baptized during the 17th-19th cen 
turies and became officially Orthodox Eastern Christians: How- 
ever, their Christianity is very superficial and; the traditional $+ | 
berian shamanism (q.v.) is much in evidence. j 
The westernization of Russia, which may be said to have started 
in the 15th century, was very intensive during the 18th and 1% | 
centuries and in some respects is still continuing. Tt brought 
about the introduction of modern learning, arts and educa 
modern urban style of living (Western-type buildings, clothes | 
furniture), the emergence of liberal professions, and the a 
of atheism and other modern intellectual trends. Industri Ms 
tion, which can be regarded as an aspect of westernization, ™ 
produced the new social types of industrial workers, manne 
and technical specialists. The establishment of Communist pt 
also had far-reaching social and cultural consequences, then 
important of which were the collectivization of agriculture 
suppression or forcing underground of almost all autonom 
cial and cultural activities, which were replaced in publi tut 
the period of Stalin’s rule by what is officially called 4 
that is national in form and socialist in content,” that ia 
bination of some traditional appearances and an appare hes 
of loyalty to the Communist Party and its leaders. Niak 
modern developments have: greatly transformed the cu 
ways of life of the many peoples of the USSR., giving) i 
more uniform shape and outlook throughout the cours We i 
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The Soviet government headed by Lenin was fact 
stitutional problem of blending together the real a ae 
Council of People’s Commissars with the nominal si ey inl 
the soviets.. This was possible because of the pro 
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along a Leningrad canal, toward the Expiatory Church which was built in the late 19th century to commemorate 
e assassination of Tsar Alexander II 
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View of Kiev and the Dnieper River. The capital of the Ukrainian S.S.R., Kiev is situated on the Section of Yalta, a Black n the Crimea, In the bit: 
ground, the Crimean 


Dnieper’s high western bank 
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Impressions of the population of the U.S.S.R. (Top left) Chemical student at the 
Zhdanov State University (founded in 1918), Irkutsk, Russian S.F.S.R. (Top right) 
Browsers at a postcard stall at Petrodvorets, formerly the summer residence of the 
tsars, near Leningrad. In the background some of the fountains and a partial view 
of the palace. (Bottom left) Chess players in Gorki Park, Moscow. (Bottom right) 
Bargeman at leisure on Angara River near Bratsk, Irkutsk Oblast, Russian S.F.S.R. 
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A mere Tien Shan, Kazakh S.S.R., one of the major mountain systems of central 
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Impressions of agriculture in the U.S.S.R. (Top left) Produce market at Bukhara, Uzbek 
S.S.R. (Top right) Beet harvest in the Ukrainian S.S.R. (Bottom) Agricultural ma- 
chinery and workers at Ilyich’s Way farm collective in Chomutovo, Irkutsk Oblast, Rus- 
sian S.F.S.R. 
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Pipelines link drilling sites with refineries and processing 
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council and soviets, of the Bolsheviks, who took the title of All- 
Russian Communist Party (of Bolsheviks) in March 1918. The 
task of constitution making was fulfilled in the constitution of 
uly 10, 1918, which remained the fundamental document of Soviet 
constitutionalism. It applied only to the Russian Soviet Federated 
Socialist Republic, which consisted essentially of the Great Rus- 
sian core of the old empire together with Siberia; its federative 
form reflected the exploitation by the Communists of the national 
grievances of the non-Russian peoples embedded within it, In 
addition, the course of ‘the*civil war had finally resulted in the 
setting up of Soviet governments in the Ukraine and in Belorussia 
and also in Georgia, Armenia, and Azerbaijan—which were formed 
into a Transcaucasian Federation in December 1922. In form, the 
Ukraine, Belorussia, and Transcaucasia ‘were independent states, 
linked with the Russian Soviet Federated Socialist Republic only 
by treaties of a peculiarly intimate kind; but their governments 
owed their existence to the Red Army and’were firmly under the 
control of the Communist Party,/a single centralized unit. 

Early in 1922 Joseph Stalin (q,v.), the general secretary of the 
Communist Party, was instructed, as commissar of nationalities, to 
draw up a plan of federation between these governments. In 
December 1922 the first Congress of Soviets of the U.S.S.R. met 
at Moscow and confirmed the*pact for the formation of a union. 
The Far Eastern Republic, a'quasi-independent buffer state closely 
affiliated to the R.S.F.S.R., had been merged with the latter in the 
preceding November. 

The constitution of the’new state, the Union of Soviet Socialist 
Republics, was accepted by the Central Executive Committee on 
July 6, 1923, and became effective from that date. 

Asin other federal constitutions, the powers of government in 
the U.S.S.R. were nominally divided between the centre and the 
constituent republics. \But the division of functions left to the 
central power not only the usual ones relating to external relations 
and defense but most of the major economic ones. 

The centre’s overriding’ authority was guaranteed in a number 
of ways, Indeed; the whole process was little more than an ex- 
tension of the R.S.F.S.R. constitution to cover the whole area 
under sovereign control. ` No real importance could be attached 
othe affirmation of the tight of the republics to secede. 

‘The most important ‘unifying force of the new state, which con- 
tained so Many races, creeds, and languages, was not mentioned in 

Constitution. The Communist Party, with its rigid discipline 
and centralized authority, was’ destined to control each of the 
tonstituent states and: to cement them more firmly together. 

A The Peasants: and the Famine, 1921-22.—War Commu- 
nism pressed heavily upon thé peasants. Difficulties of transport 
and distribution prevented them from receiving manufactured 
thd exchange for their requisitioned’ food products, and al- 
tons Sed contribution to the national budget decreased propor- 
th ely as the currency emission to cover deficits grew greater, 
Bir showed no corresponding improvement. — Adminis- 

e confusion, red tape, and contradictory instructions made 
begets more onerous, Gradually the peasants reduced the 
he and concealed the harvested grain. The total harvest in 
hen only about 40% of the average yearly harvest in 1909-13. 
ae olsheviks tried to counter this passive resistance by a 

Donulatin of class warfare to the villages. They divided the rura 
ts hy into rich (or kulaks), middle, and poor peasants. ‘The 
thevicn x their protégés, they said, the middle their friends, and 
ogariized elr enemies. In 1918 “committees of village poor” were 
ivil to supervise the grain requisitions and to take the part 
Pertus Be management which-had hitherto belonged to the pros- 
Wer “Lea These were soon replaced by the village soviets, 

wate the Bolsheviks had established control, at 
terrain k showed that the rural communities were no favourable 
| mon dish class warfare, ‘The ties of family and sew ae a ae 
| distrust 39 of tax collectors, towns, and townsmen, and a sullen 
| 'oldierg any central authority which took their young men as 
m me requisitioned their grain and cattle proved stronger 
the k rary distinctions, Many of the middle peasants were 
themselys. young relatives, whose chief aim was to become kulaks 
es; many of the poor were dependent and shiftless. 
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Peasant delegates to the eighth (March 1919) and ninth (March 
1920) congresses of the Communist Party had expressed the mur- 
murs of the villages, and there were signs that the army, largely 
recruited from the middle peasant class, was growing restive. The 
Polish war brought a new spirit of patriotic ardour and this restive- 
ness was for a time forgotten, but early in 1921 it burst forth. In 
February the garrison of the naval fortress of Kronshtadt, near 
Petrograd, demanded the abolition of the grain monopoly, and a 
mutiny followed which was suppressed only after heavy fighting. 
Almost simultaneously the peasants of Tambov, one of the cen- 
tral provinces of Russia, refused to yield their grain to requisition, 
Troops sent to enforce obedience made common cause with the 
peasants. Resentment had become revolt. 

Lenin realized the danger and induced the tenth Communist 
Party Congress in March 1921 to sanction a decree substituting 
a graduated food tax for the system of requisitions, Commodities 
demanded by the peasants—kerosene, salt, tools, and leather— 
were rushed to Tambov to be sold or bartered on a free trading 
basis. Those measures quickly ended the revolt. The source of 
trouble had been economic discontent rather than political unrest 
or counterrevolutionary agitation. 

It is significant that both these outbreaks occurred at the end 
of winter, when climatic conditions had caused a failure of the 
autumn-sown grain and the peasants, whose reserves were de- 
pleted by requisitions, were beginning to fear one of the famines 
that had devastated Russia periodically. Their anxiety was well 
founded. A prolonged drought in the early summer ruined the 
spring-sown grain throughout the black-earth districts of the Volga, 
northern Caucasus, and Ukraine. By the middle of July 1,000,000 
peasants were in flight from their parched fields toward the centres 
of urban and river transport, where they were huddled in refugee 
camps infested with cholera and the epidemics caused by malnu- 
trition. The crop failure affected an area inhabited by 20,000,000 
to 30,000,000 people. Unless help was quickly forthcoming, at 
least 10,000,000 persons seemed doomed to die from starvation 
before spring. 

In July the Soviet government permitted an appeal by the writer 
Maksim Gorki to Herbert Hoover, then chairman of the American 
Relief Administration (ARA) which had kept alive millions of 
hungry children in Belgium and northern France during the war 
and had been at work later in central and eastern Europe. Hoover 
agreed to help, and a method of operation was soon arranged be- 
tween the ARA and the Soviet authorities. This example was fol- 
lowed by a number of European charitable organizations, but the 
brunt of the work was done by the ARA, which at the peak of its 
activity, in March 1922, was giving daily rations to 10,000,000 
children and adults. Altogether, foreign aid fed probably 12,000,- 
000 persons, and the Soviet Relief Administration maintained at 
least an equal number, 

It was difficult to estimate the number of famine deaths be- 
cause of confusion between disease and starvation in vital statistics. 
Deaths from actual hunger probably did not exceed 500,000, 
Foreign relief for the famine rendered two other important serv- 
ices. It allayed much of the fear of foreigners provoked by inter- 
vention and thus paved the way for a renewal of normal relations 
between Russia and the outer world. It also helped the Soviets 
cope with the problem of disease, especially cholera and typhus, 
which had been epidemic in Russia for centuries; after 1922 there 
was no widespread recurrence of either pest. 

2. The New Economic Policy.—It is customary to regard the 
New Economic Policy instituted by Lenin in the spring of 1921 
asa more or less temporary abandonment of Communism to mol- 
lify the peasants. There is no question that an influential section 
of the Communist Party saw it in that light. Lenin himself may 
not have shared this view. He was above all a realist, alive to 
the practical necessities of the moment. He had shown that he 
was well aware of the anomaly of an industrial proletarian revo- 
lution in a country where 85% of the people were backward peas- 
ants. By force of circumstance and the exigencies of war he had 
been compelled to'adopt a program of socialist centralization which 
many of his followers welcomed as the correct and natural policy 


of a socialist state. 
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tracted discussion of agrarian policy in 1920 and 1921, Lenin 
found, himself advocating not merely a change with regard to 
requisitions and the grain monopoly but also.a general readjust- 
ment of the economic framework. The reform of industry for 
peace purposes would require effort and expenditure which the 
state was unable to provide, and finance and transport were also 
in a desperate position. 

Lenin’s influence and insistence won. His critics had no valid 
alternative to offer. The New Economic Policy (called NEP) 
was confirmed by a decree published Aug. 9, 1921. It,permitted 
freedom of trading within the country, sanctioned overtime and 
piecework payment for workers, offered encouragement to foreign 
capitalists and concessionaires, and recognized by implication the 
rights of private property which had been abolished under War 
Communism. The state continued its monopoly of ‘foreign trade 
into the NEP period, but later a number of the more important 
trusts into which Soviet industry was divided were allowed to 
trade abroad directly. 1 

During the period of civil war and War Communism the finan- 
cial tools of capitalist states had been laid aside. Private banks, 
cheques, securities—all had gone, Money had depreciated rapidly 
as more and more of the national budget was covered by inflation; 
85% of the 1920 budget was provided by the emission of notes. 

lf the NEP was to succeed it clearly had to have. banking fa- 
cilities and a more convenient medium of exchange, The shift 
of policy, was quickly made. The state bank was established in 
the autumn of 1921 and given the authority to issue bank notes 
as well as to serve as a credit institution, Qn Nov. 16, 1921, it 
began credit operations. By a year from that time the essentials 
of currency reform had been prepared, and the bank began to issue 
notes. (See Finance, below.) , 

The reform of the currency required in turn the establishment 
of the state budget on a solid foundation, since the government 
could no longer print notes to meet. the deficits. - Agricultural 
taxation, which had been substituted for requisitions early in 1921, 
was again revised, In May 1922 a single tax in kind was, es- 
tablished by decree, and the peasants were permitted to, pay in 
specified commodities the graduated taxes imposed. In May,1923 
a more extensive reform was made. Cumbrous miscellaneous 
taxes were swept aside, a single agricultural tax was substituted, 
and money payments gradually replaced commodity payments. 
Meanwhile, urban taxation had been developed by. indirect taxes 
and income and property taxes, so that the peasants, instead of 
forming the principal taxpaying body of the state, came to furnish 
only a small fraction of its revenue. 

The most radical change involved in the NEP was the restora- 
tion of the whole internal economy of the country—industry, com- 
merce, transport, housing, and employment—to. a straight money 
basis. Instead of the vague system of accounting prevalent under 
War Communism, every state enterprise was compelled to issue 
a regular balance sheet and to show profit and loss in the old- 
fashioned way. Employees received a regular wage paid in cash. 
Housing committees were entitled to charge rent on a graduated 
scale in accordance with the social position and earnings of the 
tenant. The railways and tram companies were allowed to charge 
fares for passengers and freight. 

Communist critics of the NEP were perhaps justified in de- 
claring it a reversion to capitalist methods, In any case, the Soviet 
government could not avoid the process.of decentralization which 
was a phase of postwar reconstruction in all. the belligerent coun- 
tries of World War I. For them, no doubt, wartime centralization 
and control boards were matters of necessity rather than choice. 
For the Bolsheviks choice and necessity coincided. But if cen- 
tralization proved unwieldy in the advanced industrial countries 
of the West, it was a yet heavier burden upon the backward econ- 
Under the NEP a great many nationalized enter- 
were released, not to former proprietors or private owners, 
e competition in the open market. ‘The financing of 
ions was carried out by the Industrial and Com- 
ther new banking establishments. 
dustry was divided into “trusts,” as 


omy of Russia 


a 
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As the NEP developed, in 
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Before the Communist Party reached a new decision in its pro-` 


they were called, such as the Oil Trust, the Coal ’ 
Flax Trust, at first horizontal in character, but gradu; 
vertical also. With the trusts, which were organs of 
were associated syndicates, organs of sale and pure! 
both foreign and internal trade. The trusts were later d 
sections; for example, the Oil Trust subdivided into J 
baijan Oil), Grozneft (Groznyy Oil), and Embane: 
The NEP stimulated the foreign’trend toward estab! 
mercial relations with the Soviets, and in the spring 
international conference was held at Genoa, Italy, wh 
envoys for the first time met foreign statesmen on 
The atmosphere was at first cordial and a, proposal 
provide financial assistance to the Soyiets on condi 
debts of the tsarist government were recognized, 
haggling followed, but on April 16, 1922, Germany andit 
government signed an agreement at Rapallo, Italy, 
debt question, affirming mutual friendship, and reestab 
diplomatic relations, . This unexpected event. revived fe 
Russo-German combination to upset the Treaty of Ve 
the Genoa Conference (g.v.) ended without reaching 
There were obvious limits to Soviet-German cooperatio 
political field; but there was henceforth a silent collab 
military matters by which the Russians received help 
organization of the Red Army and gave Germany fi 
cumventing the disarmament clauses of the Versailles! 
though a meeting of experts to discuss financial matters: 
in the summer at The Hague, Neth., prospects. ofva: 
were never bright and, little was accomplished. aw 
The Soviet government.took the position that. 
powers had, tried to enforce; a humiliating abando! 
principle of the repudiation of tsarist debts and of th 
of foreign trade, which it had now come to regard) 
main pillars of its economic system. If the ‘stabil 
currency was to be maintained, rigid control over 
ports was imperative. But in the first years of the 
trade was somewhat hampered»by the ‘attempt to 
through the bottleneck of an untrained bureaucrati¢ 
With growing experience there was a tendency to 
placing of orders and sales abroad to the’trusts di 
while the foreign trade department continued to a 
Soviet trading corporations were established in Lo 
New York City, and other centres, French and US 
hesitated to allow long-term credits, but the English 
found them possible, and the volume of trade stead 
Some trade was still carried on by. the Russian coopera 
since they were a pre-Soviet organization, had b 
some Western countries to trade with them in the 
But it was much less important. The policy of 
mining concessions to foreign businesses was unprod i 
of long duration. 1 > SEAN 
The growth of exports was the most striking change | 
introduction of the NEP. Total trade expanded, and1 
lowing the Soviet policy of rigid control, fluctuated w 
ports were multiplied two.and one-half times between 
1923 and were nearly doubled again in the newly €: 
year ending Sept. 30, 1924. . - 
The first years of NEP showed a corresponding’ 
in internal trade and production. Indications that 
multiplied by four between the summer of 1922 and | 
of 1924 were probably not-far wrong. In the au 
prices of agricultural products fell to 60% of the p e 
Meanwhile, stimulated by. the necessity for showing 
the NEP required, the trusts and other industrial 
raised the prices of manufactured goods to 80% ab 
The disproportion was so great that the peasants rei 
grain or buy goods. Warehouses were glutted and indu 
nation was threatened, Trotski used the word ff 
scribe the crisis which followed, because the graph il 
ratio of industrial and agricultural prices: to the) pt 
had the form of opened scissors, with industrial P 
the upper blade. ' 
To close the scissors was imperative. It was done 10: 
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the sale of goods below cost price, which swept away most of 
the paper profits of the trusts but removed the danger of industrial 
stagnation, and by the progressive increase in the price of food 
products. Although this serious crisis was past, the task of keep- 
ing the scissors closed remained one of the major problems of the 
Soviet state. 

The comparative liberty given to private trade under the NEP 
had produced a host of prosperous nepmen, as they were called. 
They were largely middlemen, retail traders, and small manufac- 
turers, for the state continued to hold the principal sources of 
production and wholesale business in its own hands. They doubt- 
less served their purpose in getting the commercial machine back 
into running order and furnishing new accumulations of capital; 
but they were peculiarly repugnant to the extreme Communists 
and to the organized workers. 

By the beginning of 1924 the NEP may be said to have justified 
itself as a practical measure. Currency had been restored to a 
gold basis, production was approaching prewar standards, and agri- 
culture had recovered from the effects of the famine and civil 
war, Much of the improvement had been caused by the nepmen 
and the kulaks. 

Fora further discussion of the NEP and its effects, see The 
Economy, below. 

3, Foreign Relations, 1924-28.—The outer world seemed 
ready by 1924 to believe that the U.S.S.R. had now entered upon 
an evolutionary process similar to that which followed the French 
Revolution under the Directory and was eager to share in the de- 
velopment of the country’s vast resources. But it misunderstood 
the determination of the Soviet leaders to retain their position and 
their conviction that the regime could not afford to allow the 
growth of bourgeois elements or the survival of a landowning 
peasantry. Nor was the ultimate expectation of the world revolu- 
tion absent at any time from the’calculations of Soviet leaders of 
any group. Such differences of policy as emerged were concerned 
vith means rather than ends. During Lenin’s lifetime his author- 
ity served to settle most issues that arose; but already during his 
long last illness important fissures in the Communist Party re- 
vealed themselves, and his death on Jan. 21, 1924, precipitated a 
struggle for the succession which lasted for several years and in 
the course of which the remnants of democracy in the party 
Vanished as they had already vanished in the organs of the state. 

The effect of Lenin’s death had been discounted abroad because 
of his long illness and absence from public affairs. The grow- 
Mg Prosperity of the Soviet state had stimulated the interest 
Of foreign businessmen, who: were beginning to feel that trade 
Would be improved by the establishment of regular diplomatic and 
consular relations with the U.S.S.R. Germany had taken this 
iy two years before. The new Labour government in Great 
ae had promised to do the same as one of the means of 
ae unemployment, and the Fascist government of Italy 
dil seeking new fields for commercial expansion. France was 
rupted with the memory of its lost loans to the tsarist 
Wilo and with its own reconstruction problems, but French 

y to the U.S.S.R. had to some extent diminished. 
A m Feb; 1, 1924, the British government recognized the U.S.S.R. 
lure. Other countries followed in rapid succession, and by the 
pat of 1925 all the great powers except the United States 
dest Plished diplomatic relations with the Soviet Union. The 
ie as shown in Table VII. riper 
ieis recognition had been delayed by their claim to com- 
n for a massacre of Japanese soldiers by Red partisans 


TABLE VII.—Recognition of the Soviet Government 


Lusty Date Country Date 
i p Mexico . Aug. 4, 1924 
reat Britain Re Ste reh aey Sept. 18, 1924 
$ Feb. 15, 1924 France . Cee 28, ke 
‘eb. 25, 1924 a TRN nati 
March "8 1934] ated States | Nov. 16, 1933 
March 15, 1924 Czechoslovakiat . | June 9, 
a June 18, 1924 
Sati reseed Soviet Russia in 1918 and on Feb.,25, 1924, only renewed 
but ‘ons with the U.S.S.R. “inte ted by events.” 
Czechoslovak Soviet commercial relations began oicially on June S, 1922. 
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in the Siberian town of Novonikolayevsk (later Novosibirsk) in 
May 1920. Although the Japanese had evacuated Vladivostok and 
the mainland in November 1922, they retained northern Sakhalin 
until their claim should be satisfied. After two failures negotia- 
tions were resumed in August 1924, and recognition was granted 
on Jan. 1, 1925. A supplementary agreement on Jan. 20 pledged 
the Japanese to withdraw from northern Sakhalin before the end 
of May and gave them important oil and coal concessions in the 
Russian half of the island. 

The establishment of normal diplomatic relations led to an int 
crease of foreign trade, but the absence of a settlement of tsarist 
debts, war debts, and private claims prevented any extension of 
loans to the U.S.S.R. Nevertheless, short-term credits were soon 
arranged in many countries, and the regularity with which Soviet 
bills were met gradually overcame distrust. A number of impor- 
tant English firms gave terms of credit running from three to five 
years. In 1925 Germany provided a state-assisted credit of 300,- 
000,000 marks for a period of three years. The French and 
Americans were more cautious, but heavy annual purchases of 
cotton in the United States on a short-term credit basis were made 
possible by longer credits elsewhere and by the general improve- 
ment of the U.S.S.R.’s economic situation. 

Another factor, however, hampered not only financial but po- 
litical relations between the U.S.S.R. and the rest of the world. It 
was interference in the internal affairs of foreign countries by 
the Third, or Communist, International, known as the Comintern. 
Founded by Lenin in March 1919, the Third International was 
pledged to the cause of world revolution, which had, Lenin de- 
clared, been betrayed by the Second International of Amsterdam. 
Its establishment completed the split which had taken place in the 
socialist movements of most countries during World War I. The 
Russians insisted that the choice be made, and almost every ad- 
vanced country came to have a Communist Party looking to 
Moscow as well as a Socialist Party still affiliated to the Second 
International. 

The Comintern was an aggregation of Communist parties, and in 
theory, at least, the successful Communist Party of the U.S.S.R. 
was no more than the first among a group of equals. The avowed 
purpose of the Comintern to overthrow their regimes and institu- 
tions by violence caused foreign powers to take a different point 
of view. Declining to regard casuistic distinctions, they con- 
sidered the Comintern and the Soviet government as vassals of one 
lord, the Russian Communist Party. 

Moreover, the Comintern extended its activities to the colonies 
of foreign powers and to “semicolonial” countries or spheres of in- 
fluence, such ds China. This caused ill feeling between the 
U.S.S.R. and the foremost colonial power, Great Britain, and in 
May 1923 Lord Curzon, as foreign secretary in the Conservative 
government, addressed to Moscow a note on the subject so sharply 
worded as to be the equivalent of an ultimatum. There were a 
number of points at issue, but the question of Communist propa- 
ganda in Great Britain and its colonies was the principal grievance. 
The Soviet government acceded to the British demands, under 
protest; but the propaganda ghost was not laid, and it continued 
to trouble Anglo-Soviet relations. 

The British Labour government of 1924 took steps toward a 
friendly settlement with the Soviet Union. An agreement was 
reached in the autumn of 1924 whereby the U.S.S.R. promised to 
repay old debts over a long term of years in return for immediate 
financial aid. Before the accord could be signed there was a gen- 
eral election in Great Britain, in which no small role was played by 
a letter said to have been written by G. E. Zinoviev (Radomysl- 
ski), president of-the Comintern, giving instructions about the 
Communist attitude toward the election and Communist activities 
in the British Army. Labour was decisively beaten, the Con- 
servatives returned to power, and the agreement with the U.S.S.R. 
was shelved. The stir caused by this incident might have been 
forgotten but for events in Asia and other colonial regions. — 

Asiatic Interests —In 1919 Russia’s influence was a negligible 
factor in Turkey and the Near East, Persia, Afghanistan, and 
China. Great Britain, on the contrary, had never held so strong a 
position and seemed on the verge of obtaining permanent control 
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over what had formerly been the buffer states between its empire 
and the tsar’s. 

Three years later, however, the U.S.S.R. had signed treaties of 
friendship with Turkey, Persia, and Afghanistan, as states inde- 
pendent of external influence, and established a virtual protector- 
ate over Outer Mongolia. The central Asian principalities of 
Khiva and Bukhara were firmly under Soviet rule, and the U.S.S.R. 
was now ready to challenge Britain in China. 

The Soviet government and the Comintern achieved this result 
jointly, under Lenin’s guidance. The former disavowed unequal 
treaties, capitulations, treaty ports, protected areas, and unilateral 
tariffs, while the latter devoted its energies to fostering not Com- 
munism but nationalism, by virtue of the Leninist doctrine of 
colonial slaves, This doctrine was Lenin’s answer to the question 
which had long perplexed orthodox Marxists; namely, why the 
working masses of Western Europe had failed to revolt, as Marx 
had predicted, against their capitalist masters. Lenin argued that 
the surplus profits from the exploitation of colonies and semi- 
colonial countries such as China had enabled the European cap- 
italists to maintain their “wage slaves” above the starvation level 
which would make revolution inevitable. To free such countries 
from capitalist exploitation would therefore be a long step toward 
the proletarian world revolution. Lenin thus reconciled three 
apparently contradictory forces: the nationalist aspirations of 
colonial and semicolonial countries, the spirit of Marxist Com- 
munism, and the reborn desire of new Russia for expansion. 

The Mongolian Treaty of November 1921 caused irritation in 
Peking and helped delay a full accord between the Soviet and Chi- 
nese governments until May 31, 1924. In a manifesto issued in 
July 1919 and formally repeated in September 1920, the Soviet 
government had affirmed in the most categorical manner its re- 
nunciation of previous pacts infringing on Chinese sovereignty in 
any way, its abandonment of all claim to the Boxer indemnity, and 
its willingness to treat with China on terms of full equality. 

The treaty of 1924 put a Soviet ambassador, L. M. Karakhan, 
in the old tsarist embassy in the Legation Quarter of Peking. 
Meanwhile, the Communist International was at work in south 
China, where both Russian and Chinese Communists supported 
the Nationalist slogan, “China for the Chinese!” As the Nation- 
alists advanced northward from Canton, the influence of their 
Russian advisers, Mikhail Markovich (Grusenberg) Borodin 
(g.v.) in political affairs and Vasili Konstantinovich (Blyukher) 
Galen in the army, grew stronger. By March 1927 the Nation- 
alists were masters of south China, including the Yangtze Valley, 
and the Chinese section of the greatest treaty port, Shanghai. 

At this moment Chang Tso-lin, the anti-Nationalist dictator of 
Peking, raided the premises of the military attaché in the Soviet 
embassy there, with the knowledge and permission of the foreign 
diplomatic corps. A mass of documents was seized and a num- 
ber of arrests made, including members of the Soviet staff and 
Chinese Communists who had sought refuge in the embassy. 

The documents published immediately showed a financial con- 
nection between the Soviet embassy in Peking and the Comintern 
or unofficial activities of Borodin and Galen in southern China. A 
rupture of relations between Moscow and Peking followed. The 
foreign powers, especially Great Britain, began to realize the 
danger of the position. Strong military and naval forces enabled 
the foreigners to retain the treaty ports and the Legation Quarter 
of Peking, but they were compelled to abandon their privileges at 
Hankow on the middle Yangtze, which for a time became the 
Nationalist headquarters. 

In 1927, however, there was a break between the Nationalists 
and the Russians. The Communists were pressing for a more 
radical agrarian policy with which the Nationalist leadership had 
no sympathy. They were also trying to direct the whole force 
of the Nationalist drive against European and, particularly, British 

interests in China. By the end of the year, the Russian advisers 
had left, the Chinese Communists were being vigorously sup- 
pressed, and relations between the Chinese Nationalists and the 
Soviet government had been severed. 

Relations with the West, 1927-28: 

creased anti-Soviet feeling in Great 


—Events in China had in- 
Britain, already aggravated 
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by Soviet financial contributions to the British coal miners Hi 
strike in 1926; and in May 1927 the premises of the Soviet tradi 
corporation in London, Arcos, were raided by the police, h 
this case no seized documents were made public, but the 
was similar to that in Peking. Diplomatic relations 
Britain and the U.S.S.R. were severed on May 24, 1927.. This 
caused a reduction of British credits and imports: and thus af. 
fected the internal economic situation, which had now come t 
depend in no small measure upon smooth relations with foreign 
capital and business. 

The rupture with Britain did not, however, prevent the Soviet 
from taking part in international disarmament. conferences at 
Geneva, Switz., in the autumn of 1927 and the spring of 1928, 
Disarmament had long been advocated by the Soviet government, 
which in the winter of 1922-23 had attempted to arrange a plan of 
armament limitation in a conference with its neighbours, Poland, 
Finland, and the Baltic states. At Geneva the Soviet government — 
proposed to begin immediately the progressive reduction of land, 
sea, and air forces. The other European powers were distrustful 
and unprepared for such sweeping action, and the conferences 
ended without result. \ 

Although the Geneva conferences did little to improve the rela- 
tions of the Soviet with the leading powers of Western Europe, and 
although the U.S.S.R. was excluded from the number of original - 
signatories to the Kellogg Pact of nonaggression signed at Paris 
in the summer of 1928, there were signs in the following autumn 
that the United States, which had become a reservoir of capital 
for European postwar reconstruction, was beginning to modify 
its aloof or even hostile attitude toward’ the Soviet. 

In the autumn of 1928 a contract between the Soviet trading 
corporation in New York City and the General Electric Company 
in the United States, giving the former five years’ credit on pur 
chases, was the first real breach in the “credit blockade,” as it was 
called, which had hampered business relations: between the 
U.S.S.R. and the United States. | 

4. Internal Politics, 1924-28.—Lenin’s death occurred at 
time when the growing prosperity of the nepmen and the new 
bourgeoisie had begun to raise fears in the minds of many Com 
munists that the NEP might become a surrender to capitalism. 
It was felt, moreover, that the state business organizations were 
now sufficiently strong to take the place of private enterprise i 
that the restoration of the currency to a sound basis would permi 
their being financed by the newly created state banking omaa 
tions. In the first half of 1924, therefore, private trade was loa 
with heavy taxes and other restrictions. The nepmen were fe 
popular with the masses and the measures taken against | n 
were not unwelcome, but the reduction of private enterprise 
the towns led the extremist section of the Communist Party ! 
demand a similar suppression: of “capitalist elements” 1n ty ist 
lages. The struggle between the forces of capitalism and a path 
thus provoked a sharper struggle within the Communist if 
itself. In the first part of the controversy, 1925-26, the rich |) 
tion, led by Trotski, tried to force the socializing process, 
was the avowed aim of the Communist Party, at too swifta pr 

In the cities the state might now hope to supplant the mel 
without economic disorganization, but in the villages it ba 
dependent upon the kulaks, who produced the grain surplus ki d 
for export and to feed the urban centres. When me i 
manded their repression, the majority of the Bolt r 
did not yet see how they could be replaċed, and the ie: di vidus! 
Party Congress of April 1925 confirmed the rights of fi 
peasant producers,” despite a screen of antikulak phrases 
this compromise with Marxist principles, 

A good crop in the summer of 1926, however, 
tional food resources and brought forward a deman ‘ly $ 
lage capitalist be curbed. He was becoming danger ty 
and the state had begun to feel, as it had about the eae: pit 
years before, that it could do without him. The oppos i senti 
form, therefore, was in accord a paan 7 
ment, and by 1927 it had attracted such promin tern, # 
Bolshevik relie as Zinoviev, president of the Comin tocil 
L. B. Kamenev (Rosenfeld), one of Lenin’s closes 
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But Trotski’s adherents declared that their arguments were per- 
verted in the official press and that they were not given proper op- 
portunity to state their case. They had recourse to underground 
methods, which the majority denounced as an attempt to split 
the party. The adherents of Trotski refused to abandon their 
tactics and, after a hot discussion at a joint meeting of the party’s 
Central Committee and Control Commission in November 1927, 
were expelled from the party. At the 15th Party Congress in 
December 1927 Zinoviev and Kamenev capitulated to the ma- 
jority and asked to be readmitted into the party as rank-and-file 
members. Trotski was sent into exile in Central Asia in January 
1928 (he was later allowed to go abroad). Soon afterward, it 
became clear that the majority had adopted the opposition’s 
program of repressing the “capitalist elements” in the villages. 

The immediate reason for this step ‘was the failure in the sum- 
mer of 1927 of the state grain collections. This was the name 
given to the system of state purchases of grain to provide for the 
needs of the urban population and the army and for export. In 
the previous year the state had collected approximately 10,000,000 
tons of cereals, of which more than 2,000,000 were exported, and 
itwas planned to collect an equal amount in 1927-28. A renewal 
of the “scissors” disproportion between the prices of grain and 
manufactured goods caused difficulty. The peasants preferred to 
keep the grain for themselves and their stock rather than sell it. 
Communist sentiment was already prepared for a drive against 
“antisocialist forces” in the villages. During the spring and 
summer of 1928 vigorous measures, reminiscent of the War Com- 
munism period, were employed to extract surplus grain from the 
richer peasants, who were described as class enemies. 

The quota was attained, but the growing needs of the towns 
left only a small margin for export, which fell to less than 500,000 
tons. This reacted unfavourably upon the foreign trade balance, 
Which had now become most important because in 1928 the state 
tmbarked upon an ambitious five-year program of industriali- 
tation (that is, an attempt to build up a self-sufficient industrial 
production) which required heavy purchases of machines and raw 
materials abroad, The enforced collections of grain caused much 
discontent in the villages, and in July 1928 the Central Committee 
of the Communist Party announced their abolition and promised 
that they should not be repeated. Once again Communist in- 
‘istence upon class warfare in the villages had overemphasized 
the distinction between kulaks and the rest of the peasants. 
eS jones of the first five-year plan, introduced in 1928, 

e Lhe Economy, below. (W. Dy.; M. Br.) 

5. The Rise of Stalin.—Joseph Vissarionovich Stalin emerged 
Aa outstanding leader of the Soviet regime during this period. 
i though he held no state office until the spring of 1941, when he 
Ucceeded his faithful adherent Vyacheslav Mikhailovich Molotov 
è premier, after being hitherto simply general secretary of the 
Central Committee of the Communist Party, his power in every 
4 Political and economic, was absolute and unquestioned. It 
Shiv, almost a matter of course to ascribe every Soviet achieve- 

cea genius and initiative. S 
nan. personal power was further confirmed by the political 
a ae and, in many cases, by the physical execution of most 
i iT leading “Old Bolsheviks,” the men who, along with Lenin 

Bish rotski, had played prominent roles in the first years of the 
and ae Trotski himself had first been banished to Turkistan 

is en sent into exile, finally taking up residence in Mexico. 
ae was murdered in the summer of 1940. Meanwhile, 
aries oes been three spectacular trials of prominent revolution- 

det ussia, in August 1936, January 1937, and March 1938. 
ind al endants confessed various acts of treason and sabotage, 
Vine t 50 persons were sentenced to death. Among the 

a Rae these trials were some of the most famous names of the 

lon and of the early phases of the Soviet regime. They 

ue a former premier, A. I. Rykov; two former presidents 
Bukhari °mmunist International, Zinoviev and Nikolai Ivanovich 
tka a PE once-dreaded chief of the OGPU (successor of the 
lomats S Political police), G. G. Yagoda; and many former dip- 
Mas: cabinet ministers, and prominent economic executives. 
- N. Tukhachevski, one of the most gifted leaders of 
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the Red Army in the civil war, and seven generals of the Red Army 
were shot after an alleged secret trial in June 1937, Throughout 
these years there were many secret executions—some subsequently 
.teported, others not—and a far greater number of incarcerations 
in labour camps and administrative banishments. 

The trials and the accompanying purge were a dark and debat- 
able subject. Foreign critics emphasized the factual discrepancies 
in certain details of the trials which were subject to verification 
in foreign countries; they interpreted the whole purge as a method 
of ensuring Stalin’s personal power and the confessions as the 
false self-incriminations of exhausted and broken men, who were 
influenced by threats against their families. Stalin’s power cer- 
tainly remained unshaken, and the regime stood up to the shock 
of war without the internal disintegration which had been pre- 
dicted as a result of the purges. It is, of course, quite possible 
that the masses of the Russian people who were not involved in 
the purge viewed with relative indifference this ruthless destruc- 
tion of one part of the ruling class by another. 

6. The Constitution of 1936.—The All-Union Congress of So- 
viets adopted a new constitution for the U.S.S.R, on Dec. 5, 1936. 
This instrument provided for direct, instead of the formerly in- 
direct, election to the new bicameral national legislature, the 
Supreme Soviet, with representation in one house based on popu- 
lation, in the other on nationality (there were at that time 11 
Soviet republics in the union). 

Politically, the new constitution brought little if any change 
in practice. Stalin remained a dictator of unlimited powers. Only 
one political organization, the Communist Party, remained legal, 
and its dominant role was for the first time given constitutional 
sanction, Nor was any opposition permitted to manifest itself in 
speech or writing after the promulgation of the constitution, 

Socially, however, and in everyday life, there were considerable 
changes in Russia after the end of the first five-year plan. There 
was no reversion to private capitalism, but in the overriding in- 
terests of productivity there was toleration and even encourage- 
ment of much more material inequality than would have been 
found during the bleak, austere period of the first five-year plan, 
when the acute shortage of food and. consumers’ goods almost 
enforced a kind of equality of privation. The discrepancy between 
the incomes of the higher members of the bureaucracy, army, and 
OGPU officers, industrial executives, popular authors, engineers, 
etc., and those of the masses of workers and peasants became 
greater, as also did the difference in wages between skilled and 
unskilled workers. 

There were significant changes of emphasis in education, in lit- 
erature, in cultural life. The state set the tone in all these fields; 
there was no tolerance for the dissenter. But the Soviet school, 
experimental and loosely disciplined for more than a decade after 
the revolution, became much stricter in its methods, with marks 
and examinations, uniforms for students, and more authority for 
teachers, Middle and higher education, formerly free, was paid 
for from 1940. 

Up to the middle 1930s it was fashionable and, indeed, almost 
compulsory to deprecate the Russian past extravagantly and un- 
critically. But subsequently the nationalist note was often struck 
in newspapers and literature: tsars of outstanding personality such 
as Ivan the Terrible and Peter the Great were referred to with 
respect, instead of being indiscriminately abused. lah 

There was an important change of attitude toward family life. 
Early Soviet legislation practically eliminated all restrictions on 
intercourse between the sexes. Divorce could be had immediately 
for the asking by either partner, and there was no distinction be- 
tween legitimate and illegitimate children. Abortions were fre- 
quent and permitted. In the middle 1930s there was a severe 

~tightening of restrictions on divorce; the performance of abortions 
was made illegal and women were urged and encouraged to bear 
many children. 

During the period from 1929 to 1933 there was a good deal of 
persecution of children whose class origin was suspect. Sons and 
daughters of priests, former aristocrats, and well-to-do families 
were barred from universities and found it hard to get employ- 
ment, After 1933 there was more social equality, more feeling 
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that class lines within the state had been ironed out. It was per- 
haps not accidental that these changes of a moderate and conserva- 
tive character coincided with the decimation of the ranks of the 
veteran revolutionaries who were identified with the more active 
destructive period of the revolution. 

T. Foreign Relations, 1928-41.Between 1928 and 1941 the 
U.S.S.R. passed through three fairly well-differentiated stages of 
foreign policy, as follows: Í 

1. Collaboration to some extent with Germany, antagonism: to 
Great Britain and France. This had been the general course of 
Soviet foreign policy after the revolution, and it continued until 
Adolf Hitler’s. rise to power in Germany in 1933. There were 
occasional variations in this policy, periods of coolness between 
Moscow and Berlin. But Soviet policy in the main was to sup- 
port the German demand for disarmament, as opposed to the 
French thesis of security, to abstain from cooperation with the 
League of Nations, to depict Great Britain and France as the chief 
potential enemies. Soviet support of the British general strike 
and of the Nationalist revolutionary movement in China aggra- 
vated relations with Great Britain, and there was a suspension of 
British-Soviet diplomatic relations from 1927 until 1929. 

2. Collective security, anti-Fascism, united front. Hitler’s rise 
to power on an outspokenly anti-Communist program and the ob- 
viously militarist, aggressive character of the Nazi regime caused 
a change of orientation. Karl (Sobelsohn) Radek, the publicist, 
who was often an unofficial spokesman for the government until his 
arrest in connection with the treason and sabotage trials, heralded 
this shift in the spring of 1933 when he wrote a series of articles 
about the undesirability of violent change in the territorial settle- 
ment. The U.S.S.R. joined the League of Nations on Sept. 18, 
1934, the year that Germany left it. Military alliances were con- 
cluded with France and Czechoslovakia and treaties of nonaggres- 
sion, elaborately worded so as to exclude every form of diguised ag- 
gression, were concluded with the U.S.S.R.’s western neighbours 
—Poland, Latvia, Lithuania, Estonia, and Finland. The regular 
Soviet representative at important sessions of the League of Na- 
tions, Maksim (Meir Walach) Litvinov, repeatedly advocated the 
ideas that peace was indivisible and that security must be organized 
on a collective basis. 

The Communist International, fully in the service of Soviet 
policy, changed strikingly the character of its propaganda. Ex- 
treme revolutionary demands were pushed into the background, 
and political alliances were sought not only with Socialists but 
with Liberal and Radical parties and in China with Chiang Kai- 
shek. One result of this policy was the formation in 1936 of left- 
wing popular-front governments in France and Spain. During the 
Spanish Civil War which broke out in 1936, the Soviet govern- 
ment, although represented on the “nonintervention committee” 
in the beginning, sent a limited amount of aid in tanks, planes, 
and military specialists to the Republicans. 

3, Abandonment of the West, aggression. A tremendous change 
in foreign policy occurred on Aug. 23, 1939, when Stalin and Hitler 
concluded the so-called nonaggression treaty (signed in Moscow 
by Molotov and Joachim von Ribbentrop). There had been signs 
earlier in the year that the Soviet government, which had been 
rebuffed and cold-shouldered at the time of the Munich Con- 
ference in September, 1938, was considering a change of policy. 
Stalin in his important speech to the 18th Party Congress in 
March 1939 had spoken of unwillingness to pull foreign chestnuts 
out of the fire. Litvinov, apostle of collective security, had been 
summarily dropped from the cabinet on May 3, 1939, and replaced 
by Molotov. The Soviet-German agreement broke upon the 
world at a time when the negotiations were still proceeding be- 
tween the U.S.S.R. and Great Britain and France with the object 
of bringing the union into a common front against Germany, In 
the course of these the Soviet government had made demands con- 
cerning the Baltic states and Poland which the governments of 
those countries found unacceptable. 

During this third phase, the Soviet government pursued a policy 
of independent aggression, endeavouring to strengthen its strategic 
position and to derive benefit from the war in which the other 
major European powers were involved. By a secret protocol (re- 
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vised on Sept. 28) to the treaty of August, Germany had 

not to oppose Soviet action in the areas in which the Soviet 
government declared itself to be interested. Soviet troops cy 
the Polish frontier on Sept. 17, 1939, and the partition of thy 
country with Germany was effected, Finland was attacked on 
Nov. 30. The Finnish resistance was unexpectedly strong, hy 
on March 12, 1940, a peace treaty was concluded which gave the 
U.S.S.R. the Isthmus of Karelia, the naval base of Hangö, anj 
other concessions. The Baltic republics, Latvia, Lithuania, 
Estonia, which had been obliged to accept “mutual aid” treaties 
with the U.S.S.R., admitting Soviet garrisons to their territory in 
September-October 1939, were annexed outright and organized a 
Soviet republics in August 1940. At the same time, Rumania was 
forced to cede Bessarabia and northern Bukovina.. With som 
internal reorganization the number of Soviet republics was now 16, 

(W.-H. CH.; M. Br) 

By the autumn of 1940 the Soviet Union was becoming anxious 
at the extent of Germany’s successes, and. Molotov was sent to 
Berlin in November to attempt to strike a new bargain, But he 
failed to get agreement to Russian demands. concerning the Bal- 
kans and the straits. The Russians had taken part in the Mon 
treux Conference of 1936, which had revised the Lausanne Straits 
Convention of 1923 much in their favour; but now they wished 
for physical guarantees of their security in this area, Thereafter, 
despite various appeasing gestures, the die was cast, and on June 
22, 1941, Hitler attacked without warning. Warnings from the 
West that such an attack was being prepared had apparently been 
taken lightly. 

The major success of Soviet diplomacy. in the period imme 
diately before the German attack was a nonaggression treaty with 
Japan, signed on April 13, 1941. By aggression in Manchuria in 
1931, Japan had become a neighbour of the U.S.S.R, and of ils 
satellite Outer Mongolia on a much wider front, The Soviet 
government, preoccupied by the European threat, had. done its 
best to appease Japan by selling it, in 1935, the rights in the 
Chinese Eastern Railway that the Soviet Union had recovered i 
1924 and defended against China in 1929. By helping to bring 
about a temporary, united front of the Chinese Nationalists an¢ 
Communists and by signing a nonaggression treaty with the Chi: 
nese Nationalists, it had also helped to stiffen Chinese resistance 
toward Japan. Nevertheless, there had been some fairly severe 
fighting—almost an undeclared war—along parts of the M 
churian frontier in.1938 and 1939. The nonaggression treaty W 
Germany’s ally thus removed some of the Soviet fear of a wal 
on two fronts, 
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The first five months of the war were almost: fatal to the Rus 
sians. The Germans advanced rapidly, encircling great Rus 
forces and conquering about 500,000 sq.mi. of territory. BY 
vember all southern Russia, including the Crimea except eee 
base of Sevastopol’ (Sevastopol), had been overrun, and n 
had fallen. In the Ukraine, Kharkov had fallen, and farther Me 
Tula was almost surrounded. The Germans were within ya 
30 mi. of Moscow, whence much.of the administration hat fe 
evacuated, with the foreign embassies, to Kuibyshev rie 
Leningrad was virtually encircled—the beginning of a bern of 
was to take a heavy toll through famine and to rob Ru! 
historic monuments of its past. 44 a countet 

The winter brought relief; Rostov was retaken and & j 
offensive in December relieved the pressure on Mosco de dee? 
time the spring thaw of 1942:came, the Russians had ma ut 
penetrations into several sections of the German pals eed 
mer of 1942, however, was almost as disastrous as the a 
one. The new offensive in the south carried the Gent ait 
Don along most of its length and across it to the ya 
grad. Meanwhile Rostov, Sevastopol’, Novorossiy agriculu! 
sisk), and the. Maykop oil fields as well as the rici AZ uthe 
lands north of the Caucasus had all been lost, and the ‘ca 
ward thrust of the German armies in this sector had almost! 
the major oil centre of Groznyy. In 15 months Kine) 
that the Red Army had sustained 5,000,000, casu 5i 


_ The defense of Stalingrad marked the turning of the tide. Again 
winter came to the rescue of the Russians, and a great counter- 

ive cut off a huge German army outside Stalingrad where it 
eventually surrendered in February 1943. In the summer a new 
German offensive was defeated and the Soviet armies went over 
to the offensive, freeing Orél (Orel) and Belgorod on the central 
front, liberating Kharkov and the Donets coalfield, as well as 
Novorossiysk and the eastern shore of the Black Sea. A sudden 
advance to the Dnieper cut off large German forces in the Crimea. 
By the beginning of November, the Red Army was back in 
Smolensk, Gomel’ (Gomel), and Kiev. This offensive merged 
without a break into the winter offensive of 1943-44, in which, in 
addition to further gains in the south and centre, the Russians 
proke out in the north, clearing the Leningrad area and driving 
toward the Baltic. With the reconquest of the Crimea in May, 
the Russians had cleared most of the pre-1939 U.S.S.R. 

In the summer of 1944 a series of new offensives began. Fin- 
land agreed to an armistice in September, but the Germans re- 
fused to leave the country and fighting continued. In the far north 
the retreating Germans were pursued over the Norwegian border. 
Farther south big gains were made in the Baltic republics, Belo- 
russia, and ieee But the Russians failed in much-debated 
circumstances to relieve the Polish home army which had risen in 
Warsaw, and both there and on the Baltic front, where the Red 
(now renamed Soviet) Army had suffered a reverse, the advance 
came to a halt in August. The most spectacular gains were 
obtained in the south, An offensive against Rumania led to the 
Rumanian government’s accepting armistice terms and declaring 
war fee on Aug. 25; in September war was declared 
against Bulgaria (hitherto neutral as regards the war on the East- 
em front), and on Sept. 8 Bulgaria, too, changed sides and de- 
clared war against Germany. In their pursuit of the Germans 
into Yugoslavia, the Russians on Oct. 20 entered Belgrade simul- 
laneously with Tito’s (Josip Broz) partisans; in Hungary, Buda- 
Pest was encircled by the end of the year and a rival Hungarian 
government was set up in Debrecen under Soviet sponsorship. 

Russians had also crossed into eastern Czechoslovakia. 

A new winter offensive on all fronts began in January 1945, and 

ot of Germany’s collapse in May, Soviet armies were deep 

the heart of the Reich with Warsaw, Budapest, Vienna, and 
(by inter-Allied agreement) Berlin and Prague among the capitals 
liken by the Soviet Army. 

Th the Far East the U.S.S.R. entered the war only on Aug. 8, 
a on jhe eve of Japan’s collapse, and rapidly overran Man- 

a and northern Korea. 

1 Internal Affairs, 1941-45.—The war provided the biggest 
list to date of the capabilities and stability of the Soviet regime. 

lit any opportunity the Germans had to exploit political dis- 
fontent in the occupied areas was soon thrown away by the ruth- 

$5 exploitation of their resources and by the brutality which the 

Mans showed toward their populations. The ill treatment of 

Civilian population was completed by large deportations for 
ihe labour in the Reich and by massacres of the Jews. Hatred 
the invader proved a powerful welding force in adversity. 
30, 1941, a new state committee of defense was set up 
tor the period of the war was the supreme governing body 
t Stalin’s leadership, The general line was to stress even 
He strongly than in the preceding period the patriotic elements 
Soviet ideology and to call upon the people to resist in the 
A Russia’s heroic past rather than in that of the Revolution. 
a Measure of toleration for the Orthodox Church was part 
i reel of this process, The Communist Party itself, on the 
Tete 9 Was allowed to fall into the background, and its ranks 
ts j ely opened to soldiers in the field and outstanding work- 
intyg a arms factories. Its membership rose from 3,876,000 
in ka 5,700,000 at the end of the war, despite the heavy losses 
Which St, pels nation’s gaze was concentrated on the Army, of 
‘tol! aka in (now commissar for defense) was in supreme con- 
o è after the early failures of the survivors of the old guard 
Sa nist generals, K. E. Voroshilov, S. M. Budenny, and 
ìmoshenko, new ones came to the fore: G. K. Zhukov, 
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bukhin, and A. M. Vasilevski. Until 1943, when illness caused his 
replacement by Vasilevski, the chief of staff was the former tsarist 
officer B. M. Shaposhnikov. 

; In March 1944 the “Internationale” was replaced as the na- 
tional anthem by a new patriotic song. 

Stern measures were meted out after the German retreat to 
those minorities that had collaborated with them. The Volga 
German Autonomous Republic was abolished early in the war and 
its population deported into Siberia. The same fate now befell 
the Kalmyk, Chechen-Ingush, and Crimean (Tatar) A.S.S.R.'s 
and the Karachayevo-Cherkesskaya (Karachai-Cherkess) Auton- 
omous Oblast’. In 1944 the hitherto nominally independent re- 
public of Tannu Tuva entered the Soviet Union as an autonomous 
region of the R.S.F.S.R. 

By constitutional amendments of February 1944, the republics 
of the U.S.S.R. were given the theoretical right of entering into 
direct relationships with foreign countries and of having their own 
defense formations. For this purpose they were to have the right 
to set up commissariats of foreign affairs and defense. The only 
practical consequence of these changes seems to have been the 
seats allotted the Ukraine and Belorussia in the United Nations. 

2. Foreign Relations, 1941-45.—Foreign policy during the 
war naturally gave the same overwhelming priority to the direct 
defense of the Soviet Union as was manifest in every other sphere 
of national life. The Communist parties abroad, which only yes- 
terday had been sabotaging the “imperialist war” against Ger- 
many, were ordered to take a patriotic line in all countries fighting 
the Axis and henceforth devoted themselves to trying to influence 
Allied strategy in such a way that the maximum burden should be 
lifted from Soviet shoulders. This was the origin of the clamour 
for the second front, and Soviet diplomacy was largely directed to 
the same end. In a further effort to reassure foreign opinion, the 
announcement was made on May 22, 1943, that the Communist 
International had been formally dissolved on May 15. 

The Soviet Union signed a number of treaties with the Allied 
governments (including a 20-year treaty of alliance with Great 
Britain on May 26, 1942) and with Allied governments in exile, 
It entered into diplomatic relations with certain countries for 
the first time: Canada, South Africa, the Netherlands, But al- 
though the prior consideration was the immediate war crisis, the 
Soviet government was concerned from the beginning to safeguard 
its own postwar position. Unsuccessful efforts were made to get 
from Great Britain and the United States formal recognition of 
its recent annexations in the Baltic. With regard to Poland, the 
agreement signed with the Polish government in exile on July 30, 
1941, recognized the abrogation of the territorial changes result- 
ing from the Soviet-German pact and the rebirth of an independent 
Polish state. There followed a brief period of apparent Polish- 
Soviet friendliness during which the surviving Poles who had been 
deported into the Soviet Union were allowed to form an army 
under Gen, W. Anders’ command. But relations were not cordial, 
and between March~April 1942 General Anders’ army was with- 
drawn from Soviet territory to the Middle East, The Russians 
also formed a Polish People’s Army which took a part in the 
later campaigns. Relations with the London Polish government 
were envenomed by constant controversy over the frontier ques- 
tion, Relations with it were broken off after it had appealed in 
April 1943 to the International Red Cross to investigate German 
allegations that the bodies of large numbers of Polish officers who 
had been interned in the U.S.S.R. but of whom no account had 
yet been given had been found at the Katyn Forest in circum- 
stances that pointed to the Russians’ having massacred them. 

Poland remained the main source of difference between the 
Allied camps until the end of the war, particularly when it became 
clear that the Russians were determined to have the new Poland 
governed by a regime chosen by themselves and ready to grant 
the U.S.S.R. its territorial demands in return for compensation at 
Germany’s expense. This question, however, was only part of 
the general planning of the postwar world carried out by nego- 
tiations with the United States and Great Britain, in particular at 
the tripartite conferences of Teheran (November—-December 
1943), Yalta (February 1945), and Potsdam (July 1945). 
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The three main questions involved were the treatment of the 
defeated countries; the new territorial settlement; and the nature 
of the'new United Nations Organization, planned at the Dumbar- 
ton Oaks Conference in August-September 1944 and brought into 
being at the San Francisco Conference in May-June 1945. 

In regard to the first of these, the original Soviet point of view 
was in favour of the partition of Germany into separate states; 
but this was not maintained at Potsdam, when a decision to treat 
Germany as a single economic unit was reached despite the 
quadripartite nature of the occupation. The Soviet insistence 
on the punishment of war criminals was largely met by the Allies, 
and the Russians cooperated in the Nürnberg trials; but it was 
soon made clear, both in regard to “denazification” in Germany and 
“democratization” in Japan, that the Russians meant far greater 
transformations of the social structure of these countries than 
had been contemplated. Under Soviet occupation, eastern Ger- 
many was rapidly sovietized, Of more immediate concern was 
the difference in the attitude toward reparations from Germany, 
which manifested itself at Yalta and was bridged neither by the 
Potsdam Agreement nor by the subsequent conference of foreign 
ministers held in Moscow in December 1945. The Russians held 
that the restoration of Russia through reparations in kind from 
Germany should be given absolute priority, whereas the Western 
powers considered that nothing should be done to the German 
economy that would make the occupation a drain on their own 
resources. No agreement was reached on Japanese reparations 
either, On the other hand, the Soviet war against Japan, which 
began only on Aug. 8, 1945, enabled them to seize as war booty 
much of the industrial wealth that the Japanese had built up in 
Manchuria. The Soviet Union also made much use of the labour 
of prisoners of war for reconstruction purposes. 

On the territorial side, the Russians achieved their demands in 
Europe, acquiring part of East Prussia, including Königsberg, as 
well as the Baltic states, eastern Poland, Bessarabia, and Bukovina. 
To these acquisitions a treaty with Czechoslovakia on June 29, 
1945, added Subcarpathian Ruthenia. All independent efforts at 
cooperation between the eastern European states were frowned 
on during and after the war. In addition, of course, the Russians 
acquired zones of occupation in Germany and Austria and the 
right to garrison troops to guard their lines of communication in 
Poland, Hungary, and Rumania. Since August 1939 the effective 
boundaries of Soviet power had shifted about 750 mi. to the 
west and about 600 mi. to the southwest. Russian troops in the 
Thuringian Forest were within 100 mi. of the Rhine, There was 
strong pressure against Turkey for territorial concessions and for 
bases on the straits. 

In Asia, the negotiations for the U.S.S.R.’s entry into the war 
against Japan had led to the promise of concessions in Manchuria 
which had the effect of replacing it in the position from which it 
had been ousted as a result of the Russo-Japanese War of 1904-05. 
Port Arthur again became a Soviet naval base. By a treaty 
signed on Aug. 14, 1945, these positions were confirmed by the 
Chinese government of Chiang Kai-shek, which also accepted, sub- 
ject to the formality of a plebiscite, the abandonment of claims 
over the Soviet satellite Outer Mongolia. Soviet influence in 
Sinkiang, dominant in the 1930s but relaxed in the war years, was 
gradually reasserted. 

On the side of international organization, the Soviet position 
was that matters should be handled in the postwar world by the 
continued cooperation of the three great powers, as during the 
war. The Soviet Union was eventually persuaded to give a formal 
position of equality to France, with whom a treaty of alliance had 
been signed on Dec. 10, 1944, and to China. The special position 
given to the permanent members of the Security Council and the 
demand for their unanimity on all decisions other than purely 
procedural ones reflected the Soviet attitude in the drafting of the 
charter of the United Nations. 


C. Postwar Poticy To Statrn’s DEATH, 1953 


There was little change in the political structure of the Soviet 
Union in the years immediately after World War II. The dom- 
ination of Stalin and his immediate associates in the Politburo 
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and the Council of Ministers was beyond question 
the death in August! 1948 of A. A. Zhdanov and th 
of N. A. Voznesenski there was little change 
From the dozen leading figures, the names of 
appointment as vice-premier was announced on 
when he was replaced as foreign minister by A, 
of G. M. Malenkov, and of L. P. Beria gradua 
most prominent. The Supreme Soviet and the 
republics resumed the regular elections and se: 
been abandoned in the war years. The chief 
was still the ratification of the annual budget, T 
the Presidium of the Supreme Soviet, the elderly 
vich Kalinin, died in 1946 and was replaced by N 
till then head of the trade union organization. ~ 
In October 1952 the 19th Party Congress me 
meeting since 1939. It was preceded by the 
booklet by Stalin, The Economic Problems of 
U.S.S.R., which stressed the division of the worl 
the two blocs and indicated that the possibility 
hostilities between non-Communist powers was 
oned with alongside their hostility to the Soviet 
congress itself made certain changes in party « 
dropped the word “Bolshevik” from the party's ti 
of Malenkov to make the principal report suggest 
in the direct line of the succession. At this tim 
a number of calls for internal vigilance, and on | 
revelations were published about the alleged activit 
of Soviet doctors who were said ‘to have tried to 
prominent Soviet personalities for the ultimate 
and British imperialism, Although much was n 
of the fact that seven of the nine doctors were Je 
the revelations about the “plot” were accompani 
anti-Zionist propaganda, later events made it see 
the whole affair was part of an obscure internal s 
There was a sharp reversal, beginning even befo 
the war, of the emphasis laid on the state and o 
its leaders at the Communist Party's expense. 
on the top level, part of the process by which th 
East and West, built up perforce during the war, were 
again. Anxiety was shown as to the effect that con 
higher standards of living of central Europe migh 
Soviet troops in occupation, and propaganda for 
was undertaken. The party itself was subjected toa 
ess to get rid of persons who had entered during tl 
did not show sufficient political aptitude for its P 
the old standards of indoctrination were demanded 
A new emphasis, foreshadowed during the war, 
Russian element in the Soviet Union. It became ol 
that even pre-Revolutionary Russia had been a p 
in relation to the subordinate nationalities abso 
Russian Empire, and the histories of the latter wer 
accordance with this. The language policy ex 
Russian, for which a theoretical basis was given in 
on the philological theories connected with them 
Marr, must also be noted in this connection, |” 
The most effective antidote to the survivals of © 
tionalism,” which were regularly castigated in the 
was biological rather tham cultural. The policy 
population movements for economic and political 
tend to break up the national homogeneity of 
and in the long run to create a single undifferentia 
In-cultural matters the same general trend to 
sufficiency was seen. Much emphasis was laid on 
Russian scientists in discoveries in all important” 
began a campaign against all signs of “servility 
cultural models in 1946, and this continued in $ 
Science also was forced to conform to the domina! 
highlight in the process being the formal proscripti 
all theories of genetics other than those of th 
T. D. Lysenko school. É 
1. The End of the Wartime Alliances.—? 
between the Soviet government and its wartime al 
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become apparent before the end of the war, were soon to assume a 
shape that made further cooperation impossible. Although. the 
Soviet representatives continued to take part in the work of the 
United Nations (except for the period January—August 1950 when 
they absented themselves as a result of the dispute over the mem- 
bership of Communist China), that organization was in fact little 
more than a forum where the disagreements between the Soviet 
Union and its associates on the one hand and the rest of the world 
on the other could be aired. 

On the matter of disarmament, both conventional and atomic, 
no agreement was reached. The fact that the Soviet Union was 
experimenting with atomic bombs was admitted by Stalin in Octo- 
ber 1951; and in later developments the Soviet claimed to be 
keeping abreast of the West. 

In Europe, a conference in Paris was held in 1946 for discussion 
of the draft treaties with Italy, Rumania, Hungary, Bulgaria, and 
Finland; these were finally signed in the following year. But 
there was no agreement either on Austria or on Germany. Con- 
tinued friction with the Western powers over policy in the oc- 
cupied countries, particularly in Germany, culminated in the 
effort to dislodge them from Berlin in 1948 through an economic 
blockade that was frustrated by the airlift. An attempt to deal 
with the outstanding issues led to a long, fruitless four-power con- 
ference of foreign ministers’ deputies at Paris in the spring of 
1951; 

The U.S. offer of support to Greece and Turkey and of eco- 
nomic aid to Europe in 1947, and the refusal of the Soviet Union 
to participate in the organization for its distribution or to allow 
either Poland or Czechoslovakia to do so, marked the turning point 
of the postwar period. The success of the European Recovery 
Program made the triumph of Communism in Western Europe 
unthinkable without direct Soviet aid. In Eastern Europe the 
result was to accelerate the Soviet effort (which had already gone 
along way) to convert the whole area into a series of Communist- 
ruled satellites that would be totally dependent on the Soviet 
Union economically, politically, and militarily. 

The symbol of the new situation was the creation in September 
1947 of the Communist Information Bureau, or Cominform, with 
its headquarters in Belgrade, Yugos., linking together the Com- 
munist parties of Europe and being the successor to some extent 
to the defunct Comintern. Its formal and overt expression was 
the series of treaties of alliance between the Soviet Union and the 
i Stern European countries: Czechoslovakia, Dec, 12, 1943; 
Yugoslavia, April 11, 1945; Poland, April 21, 1945; Rumania, 
Feb, 4, 1948; Hungary, Feb. 18, 1948; Bulgaria, March 18, 1948; 
Finland, April 6, 1948. Treaties between many of these states 
Were also concluded. The East German government set up by 
the Russians in October 1949 belonged to the same grouping (but 
å treaty of alliance between the U.S.S.R, and the German Demo- 
tatic Republic was signed as late as June 12, 1964). 

Ih 1948 two crucial developments took place. Czechoslovakia, 
Which (though less independent than Finland) had retained a 
mocratic form of government, was forced in a crisis in February 
to accept Communist rule and rapidly began to travel. the same 
Oviet path as its neighbours. In June the friction between 
“lary Tito of Yugoslavia and the Russians over the methods of 
Ws s adopted by the latter broke into the open. The Soviet- 

aeos av treaty was denounced by the Soviet government and 
sen lavia was expelled from the Cominform, which moved its 

i quarters from Belgrade to Bucharest, Rum. 

w the purposes of propaganda, a Soviet-inspired world peace 
ee was set up in March 1950. 
ons Far East.—The end of World War II saw the LESS 
tates ed in Manchuria and North Korea facing the Unite 
Desena the occupying power in Japan and South Korea. The 
t0give e of Soviet troops in Manchuria was used in such a way as 
i re certain advantages to the Chinese Communist forces when 
long ered into it from their strongholds in the north. For a 
no utp as the Chinese civil war developed, the Russians gave 
the C my indication of a change in their formal relations with 
hope fo ese government, perhaps calculating that they could not 

T More than that the Chinese Communists should become 
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strong enough to force Chiang Kai-shek to abandon his alignment 
with the United States, the country that was increasingly regarded 
as the Soviet Union’s main enemy in the postwar world, The 
picture was changed by the Communist victories in 1948-49. On 
Oct. 2, 1949, the U.S.S.R. broke off relations with the Chinese 
Nationalists and recognized the government set up at Peking by 
Mao Tse-tung. The Chinese leader went to Moscow in December, 
and on Feb. 14, 1950, a 30-year alliance treaty was signed. 

Elsewhere in Asia the Russians showed full sympathy with all 
Movements against restoring the prewar position of the main 
colonial powers. When national independence had been wholly 
or largely achieved, they expressed doubts as to its reality and 
gave support to local Communist movements, ‘These Communist 
movements had gained ground particularly in Southeast Asia and 
took to open violence in Indochina, Burma, the Philippines, and 
Malaya. When North Korea attacked South Korea in June 1950, 
the Russians proclaimed that the attack had in fact been launched 
by the South Koreans at U.S. instigation; but in June 1951 they 
took the initiative which ultimately led to an armistice agreement 
two years later. 


D. THE KHRUSHCHEV ERA AND AFTER 


The death of Stalin on March 5, 1953, was followed, after some 
hesitation, by the emergence of a new pattern of collective rule. 
Stalin’s position as head of the government was occupied by 
Malenkov, while N. S. Khrushchev rose ten days later to the 
summit of the party hierarchy. Molotov returned to the foreign 
office and the veteran Marshal Voroshilov became chairman of 
the Presidium. The “doctors’ plot” was exposed as a falsehood 
and there were indications that the new regime intended to relax 
tension at home and abroad and to concentrate on the provision 
of a better life for Soviet citizens. On July 10, 1953, it was 
announced that Beria had been expelled from his post at the 
head of the political police organizations; he was later executed, 
On the other hand, there were no important developments in 
the Soviet attitude toward concrete external problems, A series 
of long-range exchanges about Germany led to an abortive con- 
ference in Berlin from January to March 1954. The Far Eastern 
conference at Geneva from April to July showed that the Soviet 
Union was determined to preserve its close links with Communist ; 
China as the basis of its Asian policies. The Soviet Union showed 
its increased confidence in the Chinese regime by agreeing, on 
Oct. 11, 1954, to return to China the naval base of Port Arthur, 
to give China further credits, and to abandon its share of the joint 
stock companies set up in 1950. In November the Soviet Union 
called a European security conference in Moscow (attended in 
fact only by the “satellites”) and this was clearly a reply to the 
West European London and Paris agreements. An initial burst 
of greater cultural liberalism had been rapidly checked, but in 
April 1954 the Soviet Union rejoined UNESCO and thereafter 
the promotion of cultural exchanges with the non-Soviet world 
became an increasing feature of Soviet propaganda, 

In 1955 there was a renewed shift away from concessions to 
the consumer and toward concentration on heavy industry and 
defense. On Feb. 8 Malenkov was replaced by N. A. Bulganin 
as premier and Marshal G. K. Zhukov succeeded the latter as 
defense minister, thus symbolizing the reemergence of the pro- 
fessional soldiers which had begun with Stalin’s death. The con- 
clusion of an Austrian peace treaty on May 15 suggested that 
the Russians might be willing to try again for a united Germany, 
but the Geneva Conference in July and its sequel, the foreign 
ministers’ meeting in October-November 1955, registered no im- 
portant chariges. More important were Soviet moves to win over 
the “uncommitted countries.” Relations with Yugoslavia were 
normalized; and with Indian Prime Minister Jawaharlal Nehru’s 
visit to the U.S.S.R. in June, a Soviet propaganda offensive began 
in Asia, signalized by the Asian tour of Bulganin and Khrushchev 
in November and A. I. Mikoyan’s visit to Pakistan and India in 
March 1956. In the autumn of 1955 increased activity in the 
Middle East was noted. At the 20th Party Congress in Feb- 
ruary 1956, Khrushchev showed himself to be the dominant 
figure in the regime; major interest at the congress was concen- 
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trated on his denunciation of the personal rule and cult of Stalin. 

In foreign affairs, the attempt to create a better atmosphere 
in relations with the West continued. Bulganin and Khrushchev 
visited Great Britain in April 1956 and the French prime minister 
and foreign secretary visited Moscow in the following month. In 
neither case, however, did the Russians show willingness to depart 
from their essential positions in foreign policy. The British visit 
was chiefly notable for friction between the Russian visitors and 
the leader of the Labour Party, Hugh Gaitskell, arising out of the 
latter’s inquiry about imprisoned Social Democrats in Eastern 
Europe. On June 1 Molotov resigned from his post of foreign 
minister on the eve of a visit to Moscow by Marshal Tito. Molo- 
tov was succeeded by Dmitri Trofimovich Shepilov, but on Feb. 
15, 1957, Shepiloy was replaced by Andrei Andreevich Gromyko. 

Tito’s talks with the Soviet leaders resulted in their guarded 
acceptance of the right of other Communist parties and countries 
to pursue their own paths to “Socialism.” 


2.—POPULATION DENSITY OF THE UNION OF SOVIET SOCIALIST REF 


The Soviet Union’s relations with the Eastern European 
democracies deteriorated seriously during the second hall ® 
and Soviet military and economic control of the area © 
dangered. Revolt broke out in Poland in June and in Hut 
October. Polish army tanks quelled the rioters m Pi 
Soviet divisions had to be sent to Hungary to»main 
In Poland an alternative Communist leadership under Wi ao 
Gomulka gained concessions while preserving the Soviet al 
In Hungary no similar ready alternative was found. 

Despite these setbacks in Eastern Europe, Soviet fore 
became increasingly active in the Middle East. The § 
arms to Egypt, which was one of the causes of the Sug 
was followed up later by the threat to dispatch “ Ar 
reply to the British-French‘action there. Soviet influ 
tended to other Middle Eastern countries, notably 5, 

In June 1957 Molotov, Malenkov; and L. M.» Kagan’ 
tempted to challenge Khrushchev’s party leadership W$ 


Fo 


litter was temporarily out of the country, but they were defeated 
ay expelled both from the Party Presidium (former Politburo) 
this sar Central Committee. They came very close to victory in 
ty At for power but were foiled by the military leaders headed 
ion arshal Zhukov. ` In July Zhukov was elected to the Presid- 

; the first professional soldier to enter this key body of the 


Soviet system, In October, however, he was dismissed from his 


The âs minister of defense and expelled from the Presidium. 
idea Ree given for this sudden action were Zhukov’s inflated 
ha his own importance and his attempt to rid the armed forces 
ea control, He was succeeded as minister of defense by 
hru a Rodion Yakovlevich Malinovski. On March 27, 1958, 
ec consolidated his position by becoming chairman 
frst ..°') Of the Council of Ministers of the U.S.S.R. as well as 
Secretary of the party. 
mot Scientists, on Oct. 4, 1957, put the first man-made sat- 


el 
ite (Sputnik) into orbit around the-earth. "It was followed by 
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others and in 1959 a Soviet space vehicle reached the moon and 
another photographed the far side of the moon. On April 12, 1961, 
Major Yuri A. Gagarin became the first man to complete a full 
orbit around the earth in the spacecraft Vostok 1. On March 
18-19, 1965, Lieut. Col. Aleksei A. Leonoy became the first man to 
leave an orbiting craft, He floated freely in space for ten minutes, 
connected to the craft by a lifeline. Voskhod 2, piloted by Col, 
Pavel I. Belyayev, left the cosmodrome of Baykonur, Kazakhstan, 
and landed 26 hours later near Perm’. In 1966 a Soviet spacecraft 
made a “soft” landing on the moon and sent back close-up pictures 
of the lunar terrain. (See Space EXPLORATION.) 

In September 1959 Khrushchev visited the U.S. where he ad- 
dressed the UN General Assembly on Sept. 18; after his ten-day 
trip across the country he met with Pres. Dwight D. Eisenhower 
at Camp David, Md. Late in March and early in April 1960 he 
conferred with Pres. Charles de Gaulle in France. 

On May 1, 1960, a U.S. high-altitude reconnaissance airplane, 
designated a U-2, crashed in the U.S.S.R. and its pilot was cap- 
tured. This led to the revelation that the United States had been 
conducting photographic missions over the U.S.S.R. for at least 
three years, In Paris, where the heads of the U.S.S.R., Great 
Britain, France, and the U.S. convened for a “summit” conference 
in May, Khrushchev demanded that President Eisenhower apol- 
ogize to the U.S.S.R, for the U-2 incident and that the U.S. punish 
those responsible for the flight. His demand was refused and the 
conference collapsed before it began. Khrushchev was hoping 
that the “summit” conference would settle the problem of Berlin 
according to his proposal of Nov. 27, 1958, suggesting that the 
western half of Berlin should be made into a “free city,” demili- 
tarized and guaranteed by the four great powers. 

In June 1961 Khrushchev and John F. Kennedy, the new presi- 
dent of the U.S., met in Vienna, but no progress was achieved on 
the Berlin issue. On Aug. 13, therefore, in agreement with the 
governments of the Warsaw Treaty Organization, the German 
Democratic government sealed off the eastern half of Berlin by a 
wall, described as part of an international frontier between the 
two German states, 

The Cuban crisis that broke out at the end of October 1962 
seemed to bring the two great nuclear powers to the brink of war, 
Under the guise of providing Cuba with defensive weapons the 
Soviet government was found to be trying to establish launching 
sites on the island for medium- and intermediate-range missiles. 
The U.S. government's rapid deployment of a naval blockade 
around Cuba and an exchange of letters between Kennedy and 
Khrushchev resulted in the latter’s agreement to withdraw what 
he admitted were “aggressive” weapons, 

The signing in Moscow, on Aug. 5, 1963, of a nuclear test-ban 
treaty, described by Kennedy as “a shaft of light cut into the dark 
threat of thermonuclear war,” improved the international atmo- 
sphere in general and the U.S.-Soviet relations in particular, 

Soviet relations with China became strained in 1959. Immedi- 
ately after his return from the U.S., Khrushchev flew to Peking for 
the celebrations marking the tenth anniversary of the founding 
of the Chinese People's Republic, On arrival he spoke of the 
dangers involved in “testing by force the stability of the capitalist 
system.” This was taken to signify Soviet disapproval of the 
Chinese tactics toward India as well as toward Formosa, The so- 
called ideological dispute between Moscow and Peking over the in- 
evitability or otherwise of war became so grave that the Soviet © 
government recalled in 1960 its technicians working in China, In 
November of the same year a world conference of the leaders of 
81 Communist parties was held in Moscow. Chinese criticisms of 
Soviet foreign policy were muted, partly because that policy— 
after the failure of the “summit” conference in Paris—assumed a 
more anti-Western tone, and partly because China’s internal eco- 
nomic difficulties weakened its position vis-d-vis the U.S.S.R. No 
longer concealed during 1962, the Soviet-Chinese differences were 
intensified in 1963. On July 5 ideological talks took place in 
Moscow, but after fruitless discussions, the Chinese withdrew on 
July 20, While the Russians were accusing the Chinese of, among 
other things, trying to split the world Communist movement on 
racial lines, the latter charged the U.S.S.R. with selling out Com- 
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munism and allying itself with the U.S, and India against China. 

At home, Voroshilov retired on May 7, 1960, from the chairman- 
ship of the Presidium of the Supreme Soviet, being replaced by 
Leonid Ilyich Brezhnev. The 22nd Congress of the Communist 
Party of the Soviet Union (October 1961), summoned to approve 
a new long-term political and economic program, was in the event 
more notable for carrying condemnation of Stalin further than had 
been done in 1956. The new program replaced the one adopted by 
the 8th Congress of 1919, which outlined the path to “Socialism.” 
Its central theme was the process of transition from “Socialism” 
(said to have been achieved) to “Communism.” It claimed that 
the foundations of a Communist society would have been built 
within the U.S.S.R, by 1980, and that it would be completed sub- 
sequently, so that “the present generation” would be able to live 
under Communism. The program laid down ambitious economic 
goals for the forthcoming 20 years. 

On Oct. 15, 1964, unexpectedly for the outside world, Khru- 
shchev was dismissed from both leading posts that he had held; 
Brezhnev succeeded him as first secretary of the Communist Party, 
Aleksei N. Kosygin as chairman of the Council of Ministers. Very 
popular among the ordinary Soviet people, Khrushchev was criti- 
cized by the party leadership for the handling of relations with 
China, for his role in the Cuban crisis, and for his intention of 
further reducing conventional armed forces. 

Dismantlement of Khrushchev’s Reforms.—Almost imme- 
diately began a great dismantlement of Khrushchev’s reforms. 
First to go was the system of separate party organizations for 
industry and agriculture introduced in November 1962. Two 
bureaus of the CPSU Central Committee had then been set up, 
one to direct, industrial production, the other agricultural produc- 
tion. A similar division was introduced in all the union republics, 
including the R.S.F.S.R., and in all provincial and local party or- 
ganizations. A plenary session of the party Central Committee 
decided on Nov. 16, 1964, after hearing a report of N. V. Podgorny, 
a member of the Politburo, to abolish this parallelism and revert 
to the former system of one party leader at every level. 

The new leadership then turned to the dismantling of Khru- 
shchev’s regional management of the national economy. After 
the dismissal of Molotov, Malenkov, and Kaganovich from their 
posts in 1957, Khrushchey had been free to proceed with his 
scheme. The proclaimed purpose of this reform was to rid indus- 
try of an expensive and top-heavy central bureaucracy and invest 
regional authorities with greater responsibility. On May 10, 1957, 
the Supreme Soviet abolished nearly half the 52 all-union (central) 
ministries. The ministries retained were divided into: (1) 11 
all-union ministries directing specified activities throughout the 
U.S.S.R. (defense industry, foreign trade, merchant marine, rail- 
ways, power station, etc.); (2) 14 union-republican ministries 
acting as agents for the various republics in carrying out tasks 
entrusted to them by the republics concerned (internal affairs, for- 
eign affairs, defense, finance, etc.). 

In addition, on Sept. 26, 1957, the Central Committee of the 
CPSU and the Council of Ministers announced that 105 economic 
administrative areas had been formed and a corresponding num- 
ber of People’s Economic Councils (Sovnarkhozy) had already 
been or were to be set up, including 70 in the R.S.F.S.R., 11 in the 
Ukraine, 9 in Kazakhstan, 4 in Uzbekistan, and one in each of the 
other 11 union republics, The wasteful anomalies and lack of co- 
operation between enterprises supervised by separate minorities, 
which had existed before 1957, were now beginning to appear be- 
tween separate Sovnarkhozy, the boundaries of which frequently 
cut across natural economic units. For example, the Ukrainian 
Donbass lay in two Sovnarkhozy, the Volga-Urals oil fields in four. 
So in October 1962, the 103 Sovnarkhozy then existing were re- 
duced to 47. Against an opposition of the respective nationalities, 
Uzbekistan, Kirgizia, Tadzhikistan, and Turkmenistan were united 
under a single Sovnarkhoz. 

On Oct. 2, 1965, the Supreme Soviet passed a law abolishing the 
regional People’s Economic Councils and reestablishing 28 all- 
union and union-republican ministries to restore the central man- 
agement of every branch of industry. This decision was previously 
discussed at the plenary session of the Central Committee of the 
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CPSU. Speaking on Sept. 29, Brezhnev lain 

necessary to put an end to “the harmful mane i ue 
approach” and combine the interests of each republic vith ati 
interests of the “great Socialist homeland.” ceng 

Nevertheless, the law of Oct. 2, 1965, was not entirel 
grade step because from Jan. 1, 1966, about 400 industrial ent 
prises were switched óver to the new system of planning and a 
nomic stimulation, This experiment was to be carried out re 
the lines recommended from 1962 by Evsei Liberman, Professor of 
economy at the Kharkov A. M. Gorky State University, who had 
denounced the “command” system of production and distribution 
The pilot enterprises concerned reached the necessary level of 
profitability, had the necessary material and financial resources 
and a reliable market for their output. They naturally paid the 
state for fixed capital (machinery, equipment, etc.), but disposed 
of funds for incentives and for developing production, 

There were also, inevitably, many changes in membership bothin 
the key bodies of the CPSU and in the government. Miko 
the last of the “Old Bolsheviks,” who in July 1964 succeeded 
Brezhnev as chairman of the Presidium of the Supreme Soviet, 
resigned on Dec. 9, 1965, and was replaced by Podgorny, who 
from 1960 to 1963 had been first secretary of the Ukrainian 
Communist Party. At the same time Aleksandr N. Shelepin 
ceased to be chairman of the Party-State Control Committee 
(created by Khrushchev in 1962) as well as deputy chairman of 
the Council of Ministers. Both these changes meant a consolidi 
tion of Brezhnev’s position as party leader. , 

Important changes were made in the composition of the Cou 
cil of Ministers in October 1965, as well as in the party’s Politburo 
and Secretariat in April 1966 (see Taste X). The latter wert 
the consequence of the 23rd Congress of the CPSU, which assem- 
bled in Moscow from March 29 to April 8, 1966, and was attended - 
by 4,943 delegates representing 11,673,676 members and 797,403 
candidate members. The Congress decided that the party's Pre 
sidium (name introduced by Stalin in 1952) should revert to being 
styled Politburo, and “first secretary” to “secretary general, 
The Congress elected a new Central Committee of 195 members 
and 165 candidate members. The latter elected a new Politburo 
of 11 members and 8 candidate members. Among the members 
there were four non-Russians and among the candidate members 
five non-Russians, (M. Bru; X) 
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V. POPULATION 


Statistical information relating to the population of tsarist Rut 
sia and the U.S.S.R. is relatively meagre. Before the Revolution 
there was only one census—in 1897, Earlier, there had bi, y 
censuses of taxable males, no more than rough guides to D 
population. Since 1917 there have been three census ‘a 
1939, and 1959, That of 1939 replaced a census of 1931 t 
results of which were suppressed. Since 1959, semiannut a 
mates of population for Jan. 1 and July 1 have been publis iha 

1. Population Growth and Trends.—The overall grow! h 
population is shown in Table VIII. The period from i =" 
World War I was one of a fast expanding population. i wi 
the death rate was relatively high (from 32 per 1,000 my 1899 
over the period), the birthrate was also high, 51 per 1,00 on 
dropping slightly to 48 in 1913. The high rate of oe jets 
related to the intensive colonization of the steppe lands 0 i 
following the building of the Trans-Siberian Railway, ® Rusit: 
more to the Industrial Revolution, which came late to 
As a result, between the 1897 census and the outbreak 0 
War I, the total population increased by about 35%: as os 

World War I, revolution, and civil war inflicted grievo' 


7 ifference De 
The 1926 census showed a the pabuin 


028,000,0 
000,00 00,000 


F. Lorimer estimated that this deficit was made uP”. al 
military and 14,000,000 civilian deaths, 2,000,0 
a birth deficit of 10,000,000. High among the cause 
palling numbers of dead were famine and ea cont ct | 
In the following period, 1926-39, the rate of Pone d eficit W 
quickened once more. Nevertheless, there was 5 


Taste VIII.—Population Growth of the U.S.S.R. 
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Within Jani 1939 ithi; 
(excluding Finland) Modndaciey 232 | Within January 1959 
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902, 139,300,000 159, 

1 3 = 147,027,915% si PENR 
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“HCensus figures; all others estimates, 


$ 
tween recorded and expected population in 1939. Although the 
“absence of reliable statistics makes it impossible to calculate the 
size of this deficit with accuracy, Lorimer estimated an excess of 
$000,000 deaths over the period. The causes must lie in part with 
‘the introduction of collectivization, resulting in a food shortage, 
and in part with the poor living conditions during the time of in- 
tensive industrialization in the first five-year plan, 
| World War IT again saw heavy casualties, both military and 
tivilian, inflicted on the people of the U.S.S.R. These losses are 
most clearly reflected in the age/sex structure recorded by the 
1959 census. Of the total population, women formed 55%, and 
men 45%, an excess in absolute numbers of 20,700,000 women. 
‘This imbalance occurred in the age groups of over 32, in which 
“males represented only 375 out of every 1,000. Of those aged 31 
and younger, males numbered 501 in every 1,000. The birth deficit 
of the war years is seen in the age group 10-19, which numbered 
41,808,000, as against 38,533,000 in the age group 20-29 and 46,- 
462,000 in the group 0-9, thus indicating a deficit of more than 
10,000,000, A second “waist” in'the population pyramid is seen 
in the age groups 35-44, the generation that suffered from the 
‘birth deficit of World War I and the civil.war and from its active 
part in military operations of World War II. 
ince the 1959 census, the population rose at an average rate 
0f 3,500,000 persons a year, (16.1 per 1,000) between 1960 and 
1963. The birthrate has fallen sharply from 48 per 1,000 in 1913 
1027 in 1951, from which time it has continued to decline slightly, 
10 22.4 in 1962. However, the death rate has fallen even more 
‘markedly and between 1956 and 1960 fluctuated between 7.1 and 
18 per 1,000 persons. The greatest decline has been in infant 
Mortality, from 81 per 1,000 live births in 1950 to 30 in 1963. 

2. Distribution and Movement.—The distribution of the 
‘Population of the Soviet Union is extremely uneven. The greater 
‘Patt lives in the so-called Fertile Triangle, with its base along the 
Western frontier and its apex at Lake Baikal. Outside this triangle, 

the forests and tundra of the north or the deserts of Central 
Wa, Population densities are very low; over most of the north, 
ity is less than 0.2 persons per square mile. The Evenkiyskiy 
‘EVenki) National Okrug has fewer than 0.04. The only areas 
‘dense population outside the triangle are the oases of Central 
‘ia; e.g., in the Fergana Valley and Tashkent area. Andizhan- 
Miya (Andizhan) Oblast’ of the Uzbek Republic has more than 
Persons per square mile. Within the triangle, the greatest 
sities are found in industrial areas, such as the Central Indus- 
‘Mal Region (Moskovskaya [Moscow], Oblast’, 616 per square 
aH the highest in the country) and the Donbass, and also in the 
Mest steppe and steppe zones of fertile chernozem soils, In these 
«ts, density decreases gradually eastward from about 250 per- 
icy et square mile, in L’vovskaya (Lvov) and Chernovitskaya 
oF Movtsy) oblasts, SAY Aga 
m Pto the second half of the 19th century, the main direction 

Population movement was southward in European Russia, re- 
acting the steady process of colonizing the steppes. The forest 
" tined and steppe, which were estimated by Lorimer to have con- 
tbe: 35% of the population in 1724, by 1859 had nearly 60% of 

a In the late 19th and 20th centuries, the dominant 
Sibe, -M interregional movement has been to the east to colonize 
i It is reckoned that at the opening of the 19th century 
a PoPulation: of Siberia was under 1,000,000; by 1911 it had 
fant °:400,000 and by 1959, 21,500,000 (excluding the Urals 
nthe), he latest large-scale movement to the east took place 

in otter 1950s in connection with the» opening up of the 
“n and Idle Lands of Siberia and Kazakhstan, when an esti- 


UNION OF SOVIET SOCIALIST REPUBLICS 


531 


mated 300,000 people moved to these areas from European Russia. 
But interregional migrations have been overshadowed by the large- 
scale movement of population from rural to urban areas, 

3. Urban-Rural Structure.—At the time of the Revolution, 
Russia was still predominantly rural in character, with only 18% 
of the total population living in towns, Since then the rapid pace 
of industrialization has brought about a huge growth of towns, In 
1959 the urban proportion was 48%; by 1961, half the population 
consisted of town dwellers. Existing towns expanded very greatly: 
pre-Revolutionary Nizhniy (Nizhni) Novgorod (now Gor’kiy 
[Gorki]), with 95,000 people in 1897, passed the 1,000,000 mark 
in 1961; Omsk in the same period grew from 37,000 to 630,000, 
At the same time, many new towns grew up: Novo-Kuznetsk 
(Novokuznetsk; formerly Stalinsk) and Karaganda, both founded 
in the first five-year plan, now have populations of more than 
400,000; Magnitogorsk, founded at the same time, has more than 
300,000. In 1926 there were 737 towns in the U.S.S.R. and in the 
early 1960s, more than 1,700, There are also 3,220 urban districts, 
that is, “settlements of town type” and “workers settlements.” 


TABLE IX.—The Largest Towns of the U.S.S.R. 


Population 
F955] DI 


l Tom Sasi Popul tion | 
Moscow . . }4182,916 ]5,045,905 | Taganrog 188,781 | 202,062 
Greater Moscow 4,536,148 [6,008,827 || Samarkand 136,283 | 196,484. 
Leningrad 3,385,390 |3,321,196%] Shakhty . || | 134,522 | 196,190 
Kiev , 846,724 |1,104,334 | Dneprodzerzhinsk 
Baku 774,811 | '971;058"| | (Kamenskoye) 147,961 | 194,188 
Gorki i 643,689 | 941,962 | Simferopol’ 142,634 | 186,167 
Kharkov 832,913 | 934,136 || Rybinsk . 143,750 | 181,685 
Tashkent 549,855 | 911,930 || Kadiyevka 134,920 | 180,205 
Novosibirsk Komsomol’sk, | | 70,808 | 177,278 
(Novonikolayevsk)| 404,444 | 886,470 4 66,345 | 176,214 
Kuybyshev Ulan-Ude 5,690 | 175,172 
(Samara), 390,488 | 806,356 | Tamboy 112,171 
Sverdlovsk 423,302 | 778,602 | Chita.” 121,146 | 171,816 
Donetsk, 466,268 | 699,162 || Kostroma; 121,325 | 171,720 
Tbilisi (Tiflis) 519,220 | 694,664 || Ashkhabad 126,635 | 169,935 
Chelyabinsk 273,116 | 689,049 || Gomel’ . > 139,120 | 168,270 
Odessa. à 601,651 | 667,182 | Ordzhonikidze 130,755 | 164,420 
Dnepropetrovsk Daerzhinsk 103,407 | 164,337 
(Yekaterinoslav), | 526,998 | 660,134 | Zlatoust . 99415 | 101,342 
Kazan... | 398,014 | 646,806 || Kopeysk 3| 60,153 | 160,713 
Perm’ (Molotov) ; | 306,134 | 629,118 || Kherson . 96,987 | 157,995 
iga 347,800 | 604,700 || Lipetsk |; 66,644 | 156,515 
Rostov-na-Donu | | 510,212 | 599,542 | Semipalatinsk 109,681 | 156,110 
Volgograd « 445,312 | 592,382 || Vladimir. . | | 66,797 | 153,865 
Omsk... | 288,855 | 581,108 74,421 | 183,241 
Saratov | 372,002 | 581,071 20,141 | 150,371 
Ufa. 257,915 | 546,878 79,205 | 150,195 
Mink . 237,495 | 509,489 110,564 | 149,905 
Yerevan. > |. | 204,214 | 509,340 2,713 | 148,866 
Alma-Ata (Vernyy) | 221,569 | 456,481 167,299 | 148,300 
Voronezh, . | 343,555 | 448,226 || Sevastopol’ 114,252 | 148,033 
Zaporozh’ye ‘Smolensk + 4 | 156,884 | 147,196 
(Aleksandrovsk). | 281,780 | 434,638) Biysk . <. sf 80,339 | 146,416 
Krasnoyarsk.  . | 189/977 | 412,375 | Chernovtsy | [| 106,300 | 146,061, 
Le S pe 340,1 410,678 || Kurgan . . . 53,253 | 145,712 
Yaroslav! | 308,834 | 407,071 | Poltava >  » 128,456 | 143,097 
Karaganda $ f 156,165 | 397,083 || Stavropol > 85,251 | 141,023 
Krivoy Rog ~- | | 188,955 | -387,579 | Kamen 
Novo-Kuznetsk , | 165,666 | 376,730 | Ural'skiy . | $0,881 | 141,019 
Irkutsk. «© {>| 250,181 | 365,893 | Vologda 1| os314 | 139,137 
Makeyevka 241,897 | 357,575 || Petrozavodsk. . | 69,723 | 136,294 
Nizhniy Tagil | f 159,867 | 338,501 || Angarsk . If = | 134390 
Ivanovo (Ivanovo: Kaluga > i. | 89,996 | 134,235 
Voznesensk) 285,182 | 335,161 | Leninsk-Kuznetskiy | 82,739 | 132,156 
Khabarovsk , 207,347 | 322,744 | Petropavlovsk 91,660 | 131,453 
Dala ily, & 272,224 | 315,639. | Andizhan: > + | 84,703 | 130,083 
Krasnodar , 43,852 | 130,002 
Magnitogorsk 100,054 | 128,207 
Barnaul, ; af 77,518 | 128,203 
Astrakhan , f 72,409 | 123,816 
Gorlovka | 181,448 | 292,616 | Namangan <: . | 79,542 |- 123,467 
Vladivostok, , 206,432 | 290,608 | Cheremkhovo . | $5,692 | 122,833 
EEE EIN E E | 
Mariupol)| 221, 3, ogilëv > ns } 5 
arin pal) 107287 | 281958 | Makhachkala: > | 86,836 | 119,334 
llinn $ | 160,500 | 281,714 | Kirovabad {| 98,949 | 116,122 
Kemerovo ; | 132,824 | 277,671 | Anzhero-Sudzhensk | 69,008 | 115,628 
Lugansk 214,607 | 274,520 || Kramatorsk 2 | 90114 |) 115,385 
Orenburg 171,726 | 267,317 | Dzhambul >; | 63,728 | 113,346 
Kalinin (Tver) 216,131 | 260,974 || Sterlitamak , 38,786 | 111,575 
Archangel... | 251,000 | 256,309 || Rubtsovsk , = | 37,709 | 111,357 
Penza. 159,776 | 255,481 | Armavir. «=. |. 83,651 |. 110,994 
Kirov (Vyatka) 143,558 | 252/416 | Noril’sk » s f 13886 | 109,442 
Tomsk. 7 145,060 | 248,823 || Leninakan .“ -| 67,729 | 108,446 
Groznyy 172,448 | 242,068 | Orekhovo-Zuyevo . | 99,273.| 108,297 
Vilnius . 7 215/200 | 236,078 || Belovo . . : | 43,310 | 106,894 
Nikolayev 168,676 | 226,207 || Novomoskovsk 76,186 | 106,738 
Dushambe 82,597 | 224,242 || Serpukhov 90,727 | 106,387 
Murmansk | | | 119,369 | 221,874 || Bereaniki T| 51,286 | 106,119 
Frunze {| 92,783 | 219,711 | Zhitomir. ~» 95,067 | 105,583 
Kishinév. * 112,029 | 216,005 | Kokand , >. | 84,645 | 105,082 
Kaunas 2. 152,400 | 214,348 || Ussuriysk I| 71/867 | 104,310 
Ryazan. {| 95,357 | 214,130 | Cheboksary + |. 30/996 | 104,034 
Bryansk. + 173,938 | 207,319 | Ural’sk . > 1 | ° 67,329 | 103,914 
Ul'yanovsk 98,071 | 205,942 | Novoshakhtinsk < | 48,035 | 103,566 
Kursk 119/977 | 204,712 || Tselinograd „ 32,126 | 102,276 
Kaliningrad = | 203,570 | Kolomna, 5,112 | 99,693 


“Including administratively subordinate satellite settlements, 
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While towns have been growing vigorously in size and number, 
the rural population has been steadily declining, not only rela- 
tively, but also absolutely. The rural figure of 131,000,000 in 
1913 had fallen to 114,500,000 in 1939. The addition of territories 
in the west raised the number to 130,000,000 in 1940, after which 
the decline continued to 108,000,000 in 1961. This fall in the 
number of rural inhabitants is mostly confined to European Russia 
and is most marked in the western and northwestern oblasts. 

The U.S.S.R. is a multiracial society. An account of the na- 
tionalities is given under Anthropology and Ethnography, above. 

(R. A. F.) 


VI. ADMINISTRATION AND SOCIAL CONDITIONS 


1. The Constitution.—The first Soviet constitution was 
adopted in 1918 by the All-Russian Congress of Soviets for the 
Russian Soviet Federated Socialist Republic. Between 1920 and 
1922 treaties of incorporation were concluded between the 
R.S.F.S.R. and the Belorussian and Transcaucasian S.S.R.’s. On 
Dec. 30, 1922, Russia, the Ukraine, Belorussia, and Transcaucasia 
formed together the Union of Soviet Socialist Republics. 

On July 6, 1923, the Central Executive Committee of the 
U.S.S.R. promulgated a new federal constitution which on Jan. 31, 
1924, was adopted by the second Congress of Soviets of the 
U.S.S.R. The 1924 constitution reserved to the jurisdiction of 
the central government the direction of foreign affairs, the orga- 
nization and direction of the armed forces, and the administration 
of transport, postal, and telegraphic services. The elaboration of 
the basic principles governing the political and economic life of 
the union republics as well as the conduct of finances and food 
supplies were also reserved to the exclusive jurisdiction of the cen- 
tral government. The powers of the union republics were limited 
only in these specific fields, outside which each republic could 
exercise independent authority, as for example, in agriculture, edu- 
cation, justice, social security, and public health. Moreover, every 
union republic had the right of secession from the union. 

The highest organ of power was the Congress of Soviets of the 
U.S.S.R., convened once a year, and after 1927 once in two years, 
but also convened for extraordinary sessions when necessary. This 
congress was made up of representatives from town and city 
soviets, elected on the basis of one delegate for every 25,000 elec- 
tors, and from provincial congresses of soviets on the basis of one 
delegate for every 125,000 citizens. In the intervals between ses- 
sions of the all-union congresses, the supreme authority was the 
Central Executive Committee of the U.S.S.R., comprising the 
Soviet of the Union and the Soviet of Nationalities. The Soviet 
of the Union was made up of 371 members, elected by the All- 
Union Congress of Soviets from representatives of the union re- 

“ publics on a population basis. The Soviet of Nationalities con- 
sisted of five representatives from each union and autonomous 
republic and one representative from each autonomous region. 
The executive was the Presidium of the Central Executive Com- 
mittee of the U.S.S.R., and included the presidiums of the Soviet 
of the Union and of the Soviet of Nationalities, each consisting of 
seven, later of nine, members. 

On Dec. 5, 1936, the All-Union Congress of Soviets adopted a 
new constitution (the Stalin constitution), considerably broader 
in scope, and containing chapters dealing with such matters as 
social structure, the courts and the procurator’s office, the funda- 
mental rights and duties of citizens, and the electoral system. 
This 1936 constitution, it was claimed, gave the country a demo- 
cratic form of government, although it was not democracy as 
understood in the United Kingdom and the United States. In 1962 
the Supreme Soviet appointed a committee to draft a new consti- 
tution which would “raise socialist democracy to a still higher 
level.” 

2. Government.—The Supreme. Soviet —Under the 1936 con- 
stitution the All-Union Congress of Soviets was replaced by the 
Supreme Soviet (Verkhovny Soviet), a nominally new body, which 
exercises exclusively the legislative power of the U.S.S.R: The 
Supreme Soviet consists of two chambers, the Soviet of the Union 
and the Soviet of Nationalities, the former being elected on the 
basis of one deputy for every 300,000 citizens, the latter being 
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elected by citizens of the union republics (25 
autonomous republics (11 deputies each), autono! 
deputies each), and national areas or okrugs (1 dey 


for the Soviet of the Union and 652 for the Soviet o! 

The Supreme Soviet is elected for a term of fo 
two chambers have equal rights and all bills on bei 
simple majority in each chamber become law, excepi 
to the constitution which require a two-thirds maj 
chamber. Sessions of the Supreme Soviet are normal 


republics. 
The Soviet electoral system differs considerably 
tice of Western democracies. All citizens over th 
respective of race, nationality, sex, religion, soci 
erty status, or past activities, have the right to vo 
certified insane or deprived of electoral rights by 
court of law, and every citizen over the age of 23 is 
election to the Supreme Soviet. The right to nominal 
is secured to public organizations and societies o 
people, namely the Communist Party, trade unions, 
youth organizations, and cultural societies, In fact, 1 
one candidate may be nominated, but since there is 
there can be but one official candidate in each electi 
and a citizen can express opposition only by voting ag 
official candidate. The number of electors to take this 
not exceeded 1% of the total poll, which in all electio 
has been only a fraction of 1% less than the registere 
The Presidium of the Supreme Soviet—The 
elected at a joint sitting of the two chambers of 
Soviet, and consists of a chairman (nominally chie 
the U.S.S.R.), 15 deputy chairmen (one from eai 
public), a secretary, and 16 members. The functio 
Presidium, as defined by art: 49 of the constitution 
(1) convenes the sessions of the Supreme Soviet of 
(2) issues decrees; (3) gives interpretations of the laws 0 
in operation; (4) dissolves the Supreme Soviet of the U. 
formity with art. 47 of the constitution of the U. 
new elections; (5) conducts nationwide referendums 
tiative or on the demand of one of the union republics 
decisions and orders of the Council of Ministers of ‘th 
of the councils of ministers of the union republics if 
conform to law; (7) in the intervals between sessions 
Soviet of the U.S.S.R., releases and appoints ministers 0! 
on the recommendation of the chairman of the Coun 
of the U.S.S.R., subject to subsequent confirmation by | 
Soviet of the U.S.S.R.; (8) institutes decorations (orders 
and titles of honour of the U.S.S.R.; (9) awards or 
and confers titles of honour of the U.S.S.R.; (10) 
of pardon; (11) institutes military titles, diplomatic 
special titles; (12) appoints and removes the high c 
armed forces of the U.SS.R.; (13) in the intervals be 
of the Supreme Soviet of the U.S.S.R., proclaims a stal 
event of military attack on the U.S.S.R., or when 
international treaty obligations concerning mutual defe! 
gression; (14) orders general or partial mobilization; aa 
denounces international treaties of the U.S.S.R; (16) 
recalls plenipotentiary representatives of the USSR. t 
(17) receives letters of credence and recall of diploma! 
accredited to it by foreign states; (18) proclaims martial 
rate localities or throughout the U.S.S.R. in the interests 0 
of the U.S.S.R. or of the maintenance of public order and | 
of the state. X 
The Council of Ministers —This council is defined b 
stitution (art. 64) as “the highest executive and adm 
organ of the state power of the U.S.S.R.” ‘It is acco 
the Supreme Soviet or, in the intervals between $f 
Supreme Soviet, to the Presidium. Known until Mai 
the Council of People’s Commissars, the Council o! 
appointed by the Supreme Soviet, and consists of a 
eral deputy chairmen, the ministers of the U.S.S.R. 
of certain state committees, and, ex officiis, the 
councils of ministers of the union republics. 
Council of Ministers need not necessarily be drawn 
deputies of the Supreme Soviet. i 
The ministries of the Soviet Union are either 


tl 
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union-republican ministries. Each all-union ministry directs its 
specific branch of the state administration throughout the U.S.S.R., 
either directly or through bodies appointed by it. Each union- 
republican ministry directs the branch of state administration 
entrusted to it and is directly subordinate to the Council of Min- 
isters of the union’ republic. In practice the ministries are con- 
stantly being divided, merged, and abolished by decrees of the 
Presidium, which are duly approved by the Supreme Soviet and 
embodied in amendments to the constitution. 

The functions of the Council of Ministers, as defined by art. 68 
of the constitution (as amended on Oct. 2, 1965), are that it 

(1) coordinates and directs the work of the all-union and union- 
republican ministries of the U.S.S.R., the state committees of the Coun- 
dl of Ministers of the U.S.S.R., and of other bodies under its jurisdic- 
tion; (2) adopts measures to carry out the national-economic plan and 
the state budget, and to strengthen the credit and monetary system; 
(3) adopts m res for the maintenance of public order, for the pro- 
tection of the interests of the state, and for the safeguarding of the 
rights of citizens; (4) exercises general guidance in the sphere of rela- 
tions with foreign si (5) fixes the annual contingent of citizens to 
be called up for mil service and directs the general organization 
of the armed forces of the country; (6) sets up, whenever necessary, 
special committees and central administrations under the Council of 
Ministers, of the U.S.S.R. for economic and cultural affairs and defense. 

3, The Soviet Federation.—Art. 13 of the constitution de- 

fines the U.S.S.R. as “a federal state, formed on the basis of a 
voluntary union of equal Soviet socialist republics... .” Further, 
the sovereignty of the union republics is limited only as specified 
in art, 14, and art. 15 states that “outside of these spheres each 
union republic exercises state authority independently.” Thus, 
at first sight, it would seem that the Soviet Union is a normal 
federation in which the powers of the central government are 
dearly defined and the residual powers rest with the component 
states. This impression of a decentralized system is reinforced 
by art. 17 which states that “the right freely to secede from the 
USS.R. is reserved to every union republic.” 
‘ In practice, however, the Soviet Union has a strongly central- 
ized unitary system. The jurisdiction of the central government 
is extremely wide—unlimited, it would seem. The constitution 
states that union law prevails over the law of a union republic 
Where divergence occurs. So far as is known, no union republic 
has yet attempted to exercise its right of secession under the 
Constitution, and it may be doubted whether secession would be 
permitted, 

The union republics and the autonomous Soviet socialist re- 
Publics closely reflect the union in their constitutions, their organs 
of government, and their administrations. Most of the republican 
Sovernments and ministries are, however, simply local agencies 
Of the central government and ministries. 

T constitutional amendment, incorporated in 1944, gave each 
AA republic the right “to enter into direct relations with for- 
fel States and to conclude agreements and exchange diplomatic 

Consular representatives with them.” ‘This amendment ap- 
ce to conflict with the apparently exclusive powers, set out in 
tal yi of the union government to conduct foreign affairs. Sev- 

y the union republics have ministries of foreign affairs, but 
Hik a not in direct contact with foreign countries, although 
tiong € Ukraine and Belorussia are members of the United Na- 
tes In 1947 the British government requested the Soviet 
pe Tment to convey to the governments of these two republics a 
Stee that the United Kingdom should exchange diplomatic 
; r titivės with them, but no answer was ever received to this 


a Local Government.—In the Soviet Union local government 
ay out through an extensive network of soviets of working 
Re fn deputies. Considerable importance is attached to these 
but H not only as local organs of administration and government, 
fon 80, because they involve wide participation by the popula- 
m the work of the party and the government at all levels and 
vide training in administration, 

Constitution provides that in territories, regions, autono- 
fs ‘Sa areas, districts, cities, and rural localities, the work- 
tw all elect deputies to the respective soviets for a term of 

The basis of representation is laid down by the con- 


tion 


9 Years, 
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stitutions of the union and autonomous republics and by special 
regulations. In the R.S.F.S.R., for example, one deputy is elected 
to territorial soviets for every 11,000 to 15,000 citizens, one to 
regional soviets for every 8,000 to 30,000 citizens, but the num- 
ber of deputies must not exceed 60 if the population is greater 
than 35,000, and 35 deputies are elected if the population is less 
than 35,000. Deputies to city soviets are elected on the basis of 
one for every 350 citizens, if the population is between 12,000 
and 100,000; towns with populations of less than 12,000 elect 
35 deputies; towns with 100,000 to 150,000 citizens elect one 
deputy for every 400 citizens. Village and settlement soviets have 
one deputy for every 100 citizens, and those with fewer than 1,500 
citizens elect 15 deputies. Each soviet elects its own chairman, 
deputy chairman, and secretary, who together form the executive 
which is responsible both to the local soviet which elected them 
and also to the executive of the next superior local soviet. 

The powers of the local soviets are to direct the work of the 
organs of administration subordinate to them, to ensure the main- 
tenance of public order, the observance of the laws, and the pro- 
tection of the rights of the citizens, to direct local economic and 
cultural affairs, and to draw up local budgets. 

Among the most active organs of the local soviets are the stand- 
ing commissions which, it is claimed, give workers practical ex- 
perience of state administration, while exercising communal con- 
trol over the local population, propagating government and party 
policy, and encouraging fulfillment of economic plans. Standing 
commissions deal with such matters as local industry, municipal 
economy and services, road building and communications, agricul- 
ture, health, education, cultural work, budgetary and financial 
questions, and trade. Special departments and administrations 
of the executive committees of the local soviets may also be set 
up, but only by the, union republics, in accordance with the spe- 
cial economic and political problems of each republic. In the 
RS.F.S.R., for example, the executive committees of the terri- 
torial and regional soviets have public health, municipal services, 
education, social security, finance, and general departments. There 
are also special administrations, dealing with motor transport and 
roads, aspects of internal affairs, culture, trade, and agriculture, 
as well as administrations concerned with the fuel and building- 
materials industries. 

In 1963 the total number of local soviets in the U.S.S.R. ex- 
ceeded 47,000, with nearly 1,960,000 deputies. 

5. The Communist Patty.—The All-Union Communist Party 
of the Bolsheviks, which in 1952 was renamed the Communist 
Party of the Soviet Union (Kommunisticheskaya Partia Soviet- 
skogo Soyuza), is described by the constitution (art. 126) as “the 
vanguard of the working people in their struggle to strengthen and 
develop the socialist system and . . . the leading core of all orga- 
nizations of the working people, both publi¢ and state.” Since 
the Bolshevik conp d'état of Oct. 25 (old style; Nov. 7, new 
style), 1917, the Communist Party has held the monopoly of po- 
litical power. The freedom of speech, of the press, of assembly, 
of street processions and demonstrations, formally guaranteed by 
the constitution (art. 125), has never been interpreted as allow- 
ing any criticism of the party or of its leaders. The party wields 
its powers through its Central Committee and through the Polit- 
buro (Presidium from 1952 to 1966) and its Secretariat. 

The Central Committee is elected at the Party Congress and 
meets on an average three times a year, when the Politburo reports 
on work done and future plans. The Politburo exercises power 
over every aspect of public policy, including foreign affairs: it 
virtually governs the Soviet Union, (See Table X.) - 

Between October 1917, when the first Politburo was constituted, 
and the end of 1953 there occurred the deaths of 19 Communist 
leaders who at one time or another were full members of the 
Politburo. Of these only six dièd natural deaths (Y: M. Sverdlov, 
Lenin, V. V. Kuibyshev, M. I. Kalinin, A. A. Zhdanov, J. V. 
Stalin). Of the remaining 13, nine were sentenced to death and 
shot (Gi E. Zinoviev, L. B. Kamenev, Y. E. Rudzutak, N. I. 
Bukharin, A. I. Rykov, S. V. Kosior, V. Y. Chubar, N. A. Vozne- 
senski, L. P. Beria), two committed suicide to avoid trial (M. P. 
Tomski [Yefremov], G. K. Ordzhonikidze), and two were assas- 


TABLE X.—Communist Party and Government of the U.S.S.R.* 


Members of the key bodies 
of the Central Committee 


Council of Ministerst 


Secretariat 


Secretary-General: 
L. I. Brezhnev (19644) 


Politburo 


Chairman of the 
Council: 


A.N. Kosygin (1964) 


A. P. Kirilenko (1962) Secretaries: 
A. N. Kosygin (1960$) Y. V. Andropov (1962) | First deputy chairmen : 
re T meua (1965) P. N. Demichev (1961) K.T. Mazurov (1965) 
Sal Pelše (1966) I. V. Kapitonov (1965) D.S. Polyanski (1962) 
n Podgorny (19601) A. P. Kirilenko (1966) | 
TASA eel ner F: D, Kulakov 2968) Deputy chairmen: 
, A «N. Ponomarev (1961) V.K. Bail 
AN. Shelepin (1964) ALP. Rudakov (1962) | N.N. Novikov (1963) 
P. E. Shelest (1964) MA Sitor (1942) N. A Tikhonov (1965) 
f . F. Ustinoy (196: Kirill 
Candidate members: AN: Shelepin (1961) | Ye Dymshits 0902) 


V. V. Grishin (1961) 

P. N. Demichev (1964) 
Dinmuhamed Kunayev (1966) 
P.M. Masherov (1966) 

V. P. Mzhavanadze (1957) 
Sharaf Rashidov (1961) 

D. F, Ustinov (1965) 

V. V. Shcherbitski (1965) 


*As of April 8, 1966. Years of appointment in parentheses. | fIn addition there, were 
47 ministers and 15 chairmen. of committees of the Council of Ministers. {Previously 
secretary in 1952-53 and 1963. §Previously a member of the Politburo from 1946 to 
1952,  ||Also chairman of the Presidium of the Supreme Soviet from December 1965. 


sinated (S. M. Kirov, L. D. Trotski). All the shootings except 
that of Beria were ordered by Stalin. 

The secretary-general (first secretary between 1953 and 1966) 
is the most powerful member of the Politburo. Stalin occupied 
this position from 1922 until his death, Khrushchev (after a brief 
interval during which it was held by G. M. Malenkov) from 1953 
until his downfall in 1964. He was succeeded by L. I. Brezhnev. 

The Communist Party has greatly increased in size, although 
its membership had been said to be limited. In July 1917 it had 
240,000 members, and by the time of its 18th congress, held in 
March 1939, it had grown to 1,588,852 members and 888,814 can- 
didates. At the 19th congress, held in October 1952, the party had 
6,013,259 members and 868,886 candidates. Khrushchev, report- 
ing to the 20th congress in February 1956, stated that there were 
6,795,896 members and 419,609 candidates, In April 1966 there 
were 11,673,676 members and 797,403 candidate members. 

The 1939 rules had described the party as a “section of the 
Third International, a shock detachment of the working class of 
the U.S.S.R.” Revised rules were issued in 1952, and again in 
1961, The party was described as uniting “on a voluntary basis, 
the more advanced, politically more conscious section of the work- 
ing class, collective-farm peasantry, and intelligentsia,” with the 
objects of building a Communist society by means of gradual 
transition from Socialism to Communism, raising the material and 
cultural level of the people, organizing the defense of the country, 
and strengthening ties with workers of other countries. 

The nursery for future candidates and members of the party is 
the All-Union Lenin League of Communist Youth (Vsesoyuzny 
Leninski Kommunisticheski Soyuz Molodezhi), known as the 
Komsomol. Founded in 1918, its membership in 1966 was more 
than 23,000,000. (See also COMMUNIST PARTIES, ) 

6. Taxation.—The Soviet government’s policy has been to 
keep direct taxation to a minimum, and during the early 1960s it 
supplied only about 7% of the state budget revenue, as against 
more than 90% from state and cooperative undertakings and or- 
ganizations and turnover tax—the main source of tax revenue. In 
1960 the general level of income tax ranged from 2% of monthly 
salaries of 400 (old) rubles up to a maximum of 13% on salaries 
of 2,000 rubles and over, with an additional 6% tax on the incomes 
of single people. From Oct. 1, 1961, the minimum monthly wage 
exempt from tax was raised to 60 (new) rubles (= 600 old rubles), 
while tax on wages of from 61 to 70 rubles was cut by 40%. A 
program of extended exemptions, leading to the planned abolition 
of income tax during the mid-1960s, was, however, postponed. In 
addition to the turnover tax, indirect taxes continued to be levied 
on alcoholic beverages, tobacco, and certain other goods. (See 
also Finance, below.) 

7. Wages and Their Purchasing Power.—Despite the wide 
range of Soviet statistics, it is difficult to establish wages on 
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any basis making them comparable with wages in 
tries. There can be no doubt, however, that te Coun. 
both industrial and agricultural workers have risen apy ie of 
since World War II. The strict wartime rationing of Pisa 
g of all foodstuf 
and consumer goods came to an end on Dec. 14, 1947; monet i 
reforms and reductions in retail prices followed at once and after 
subsequent adjustments it was claimed in 1955 that the aver 
real wages of workers had increased by 80% compared with 10) 
In 1963 it was claimed that, compared with 1940, workers’ and em. 
ployees’ per capita real wages were 2.2 times greater, and fare) 
incomes 2.7 times greater. (It must be borne in mind that 
capita real income includes various social benefits and the materi! 
cost of state-provided health and education services.) 

Higher wages and reduced retail prices did not mean that food. 
stuffs or consumer goods were always available in state and c. 
operative shops. A “free” market existed for agricultural and 
dairy produce, supplied by peasants from their private plots and 
sold at higher prices, and with foods and consumer goods still 
in short supply a black market flourished. Thus, unavoidable pur. 
chases of commodities at inflated prices to some extent offset the 
claimed increases in real wages. 

After the mid-1950s a distinct improvement in the supplies of 
foodstuffs and consumer goods was reported and the increase in 
the number of retail shops (415,771 to 616,093 during 1950-63) 
did away with the long queues once a feature of Soviet urban life, 
The total volume of sales of foodstuffs in state and cooperative 
shops more than trebled during 1950-63, while during the same 
period sales of consumer goods increased 6.6 times. In 1962, for 
example, the number of washing machines to every 1,000 inhabi- 
tants was 7.8, compared with 0.4 in 1952; corresponding figures 
for refrigerators and television sets were 3.7 (0.5) and 9 (25), 
respectively. A somewhat unexpected innovation was the intro 
duction of hire-purchase arrangements for a wide range of dure 
goods; in 1963 credit sales exceeded 2,130,000 rubles. Increasits 
supplies were accompanied by strong criticism of the shoddy 
products of some factories and of the slowness of industries (66 
the textile and clothing industry) to meet consumers’ changing 
requirements. These failings were held responsible for a slacken 
ing of the growth of retail sales in the early 1960s, and a mot 
flexible price policy, better advertising, expanded credit facilities, 
and other measures to improve the organization of state rel 
trading were envisaged, as well as incentives to improve the qutiy 
and variety of goods. 

During the first five years of the 1959-65 seven-year 
Soviet national income (net material product) rose from | 36 f 
000,000 rubles to 173,000,000,000 rubles, or by 27%: while in i 
same period wages in the main branches of the national toa 
rose by 13-25%. A pointer to rising living standards was 
steady growth in savings deposits, which by the end o 
amounted to 14,000,000,000 rubles and helped to main™ tele 
demand for such goods as refrigerators, washing machina a 
sion sets, furniture, and better-quality foodstuffs and clot! aa 

On July 15, 1964, the Supreme Soviet passed a law ee 
the minimum monthly wage for all industrial and office g 
to 40-45 rubles. f Soviet 

8. Labour Conditions.—During the first decade 0 * il 
power there was heavy unemployment (1,374,000 
industrial labour force of 11,800,000 in 1927). bY 
claimed, unemployment had been eliminated. 1 
by an overall reduction of working hours to 42 il ortar 9 
As. the policy of industrialization got under way, ate govell 
skilled manpower became the most serious problem. for ft! 
ment in 1932 began an urgent propaganda campaign chievemett 
productivity, and during the latter half of 1935 the a yp tos 
of Aleksei Stakhanov, a miner who had allegedly min to follo® 
of coal in one night shift, was held up as a model for a ih 

The 1936 constitution maintained the sejenis to imp 
practice workers had to put in extra time “in or! 3 were it 
their technical proficiency.” Compulsory labour boo! a pce 
duced in December 1938, to prevent workers going Jabour P 
place in search of better conditions, and without & ay wekt 
no one could get work. On June 26, 1940, the seven" 


plan the 
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eight working hours a day was reintroduced, and strict discipline 
was imposed on labour. Absence from work without valid reason 
meant trial before a people’s tribunal and sentence to correctional 
labour, to be performed at the usual place of work for up to 
six months, but with a 25% cut in wages. Repeated absenteeism 
could result in sentence to a forced labour camp. This system 
continued until after World War II. In 1951 it was stated that 
90% of Soviet workers were taking part in the movement of “shock 
workers and innovators” (formerly the Stakhanovite movement), 
Payment by piecework, because it permitted a constant check on 
the worker’s performance and stimulated efforts to achieve the 
production targets, remained the basic form of wage until 1962, 
when the number of piece-rate workers in industry was reduced 
to one-half of all industrial workers. 

On March 8, 1956, a 46-hr. working week was introduced and on 
April 25 labour discipline was to some extent relaxed. Absentee- 
ism, for example, no longer exposed a worker to prosecution, al- 
though repeated offenses would still involve disciplinary action 
against the offender. In May 1960 further relaxations in working 
conditions were announced... The main change was the gradual 
introduction of a six-hour day and a five-day week, with five hours 
on Saturdays. At the end of 1960 it was claimed that reduction 
of the average working week in Soviet industry to 40.2 hr. (com- 
pared with 45.5 hr. in France, 45.8 hr. in the United Kingdom, and 
40.5 hr. in the United States) had been effected without a drop in 
production—in fact, it was stated that output, productivity, and 
wages had all increased. 

The Soviet Labour Code, promulgated on Noy. 9, 1922, limits 
the right of the management to dismiss workers, stipulates paid 
annual holidays of not less than two weeks (the average period is 
three weeks), grants shorter working hours and additional leave 
to women, juveniles, and those studying by correspondence, and 
places responsibility for the observance of safety regulations with 
management. 

9. Trade Unions.—All Soviet citizens are guaranteed by the 
constitution of the U.S.S.R. (art. 126) the right to unite in 
trade unions. According to’ their charters, the trade unions, while 
described as nonparty organizations, conduct all their activities 
under the guidance of the Communist Party and “mobilize (the 
masses) for the struggle to build a Communist society.” Thus, 
While Soviet trade unions are called on to carry out the tradi- 
tional union functions of protecting and improving the economic 
and working conditions of their members, they also exercise cer- 
lain functions which are the responsibility of the state in other 
Countries. An International Labour Office report, published in 
1960, noted that Soviet trade unions enjoyed considerable power 
tnd influence, and that “while continuing to be organizations which 
Tepresent and speak for the workers, the unions are participating 
toan even greater extent in running and strengthening the Soviet 
late,” Lenin himself defined the role of the trade unions under 
‘dictatorship of the proletariat as being ultimately that of the 

tiving belt between the Bolshevik Party and the masses. 

The trade-union movement in Russia had its beginnings in the 
‘tpid industrialization which: followed the emancipation of the 
“etfs in 1861. In 1905 the first All-Russian Trade Union Confer- 
ice was held in Moscow and, given impetus by the economic 
(ises and labour discontent engendered by. the Russo-Japanese 
ae the'movement then developed rapidly, in spite of repressive 
Tenis by the tsarist government. Membership increased from 
hep 245,000 in 1907 to more than 2,000,000 in 1917, and after 
4 foes it grew to 16,500,000 in 1932, 28,500,000 in 1949, 

0,000 in 1954, and 68,000,000 in 1963. The initial function 
A © unions in the U.S.S.R,, in the period of economic hardship 
incre Bele that followed the Revolution, was to give priority bi 
issn Production and the supply. of food, At the fifth All- 
ee Trade Union Congress in September 1922 policy WAS rea 
Dart Taa emphasis was shifted from the unions’ Dera as 
tits of e state apparatus to their role in safeguarding the inter- 
their vorKers (bearing in mind the needs of the state) and to 

educational mission as—in Lenin’s phrase—a “school of 

Munism.” But during the period of economic development, 


Wit N 
ith its emphasis on heavy industry, after the 14th Party Congress 
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in 1925, the unions were called on to give all support to the pro- 
gram of industrialization and the raising of productivity, especially 
by fostering competition (‘Socialist emulation”) among the 
workers. 

In 1933 the All-Union Central Council of Trade Unions was 
merged with the People’s Commissariat of Labour, and was made 
responsible for supervising observance of the Labour Code, In the 
following year the unions also became responsible for workers’ 
inspections of all undertakings and for the supervision of shops, 
canteens, and supply organizations. 

After World War II, in which they played an important part in 
the transfer of industries to the east, the unions were particularly 
active in promoting mass culture and political and physical edu- 
cation. In 1955 they became responsible for the administration 
of social insurance and of various welfare establishments. In 
1963, 7,000,000 people were accommodated in the 4,000 sanatoria 
and rest homes run by the unions, which also directed 20,000 clubs 
and “palaces of culture,” 35,000 libraries, 1,700 stadiums, 14,000 
sports grounds, and 180 tourist centres. 

An important function of the unions is the supervision of and 
participation in production conferences, In 1958 these confer- 
ences were organized on a permanent basis at all enterprises, con- 
struction sites, and shops with more than 100 workers; attended 
by workers, employees, and trade union, party, and Komsomol rep- 
resentatives, their recommendations are binding on management. 

Soviet trade unions are organized vertically for the whole 
U.S.S.R. in accordance with two principles: first, that all persons 
employed in any one factory, state farm, or other undertaking 
shall belong to the same union; second, that each union shall com- 
prise all the employees of any one segment of the national econ- 
omy. In other words they are organized on an industrial and not 
a trades basis. The application of these principles has facilitated 
the high degree of centralization and uniformity in the unions 
throughout the U.S.S.R. The work of the unions is also coordi- 
nated horizontally at republic, territorial, regional, and even city 
levels. The supreme body of the movement is the Congress of 
Trade Unions which is required by the rules of the movement to 
meet at least once every four years. 

10. Housing.—Acute shortage of housing has always been a 
serious social problem in the Soviet Union, Owing to the rapid 
growth in the urban population, by 1940 the per capita floor space 
in towns, at 67 sq.ft. (6.2 sq.m.), was no more than‘it had been in 
1913 (floor space includes auxiliary premises, i.e., kitchens, cor- 
ridors, etc.), The problem was immensely aggravated’ by the 
widespread destruction during World War II, estimated at one- 
quarter of all living space in the U.S.S.R. By 1950 much of this 
wartime destruction had been made good, and in 1952 urban per 
capita floor space was estimated at 75 sq.ft. (7 sq.m.). 

The 1959-65 seven-year plan proposed an approximate doubling 
of output by the building industry, but during the first five years 
of the plan annual targets were underfulfilled by considerable 
margins. Nevertheless, during this period about 50,000,000 peo- 
ple were stated to have been housed in new buildings, and by 1963, 
when the rate of building was claimed to be 10.8 housing units 
per 1,000 inhabitants annually, per capita floor space was esti- 
mated at 102 sq.ft. (9.5 sq.m.). Targets for the remaining two 
years of the plan were set at the level achieved in 1963, and if 
fulfilled would bring the total area of urban construction during 
1959-65 up to about 6,000,000,000 sq.ft. (556,000,000 sq.m.), as 
compared with the original target of about 7,000,000,000 sq.ft. 
In the 1965 budget the role of cooperative building was empha- 
sized by credit grants 61% higher than for 1964. 

11. Social Welfare—In tsarist Russia social insurance was 
rudimentary and covered only about 10% of workers and em- 
ployees, and then only for sickness and employment injuries. The 
Soviet Labour Code introduced a comprehensive system of social 
insurance, including medical aid, sickness and maternity benefits, 
old-age and disability pensions, and family allowances, all of which 
applied to every person gainfully employed. This social insurance 
was to be noncontributory. However, a decree of April 12, 1923, 
introduced contributions at 16 to 22% of earnings, according to 
the degree of danger or detriment to health of the work. 
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New regulations for pensions were issued on April 25, 1925, 
applying (1) to persons incapacitated at work or by occupational 
diseases, enabling them to receive pensions equivalent to the full 
amount of previous earnings; (2) to persons over 50 years of age 
with a working record of at least eight years, who would receive 
pensions at the rate of not less than 50% of previous earnings; 
(3) to dependents, who would receive pensions between one-third 
and three-quarters of the insured and deceased person’s previous 
earnings. Such provisions were, however, beyond the capacity of 
the state, which was still too poor to bear the full burden of social 
security, especially when state enterprises were often unable or 
unwilling to pay their contributions in full or punctually. A de- 
cree, issued on Dec. 28, 1927, reaffirmed payment in full of all 
the benefits specified, but added the proviso “except in cases of 
acute shortage of insurance funds,” 

Art. 120 of the 1936 constitution states that citizens of the 
U.S.S.R. have the right to maintenance in old age and also in case 
of sickness or disability. On May 9, 1956, a new law on state 
pensions was issued; it provided 100% pensions for persons earn- 
ing 350 (old) rubles monthly, 85% for those earning 350 to 500 
rubles, 75% for those earning 500 to 600 rubles, 65% for those 
earning 600 to 800 rubles, 55% for those earning 800 to 1,000 
rubles, and 50% for those earning 1,000 rubles and more. This 
law applied primarily to men of 60 years after 25 years’ service 
and to women of 50 after 20 years’ service. From Jan. 1, 1965, the 
old-age and disability pension plan was extended to include col- 
lective farmers, qualifying ages being 65 for men and 60 for 
women, Previously, only state farm workers, among the agricul- 
tural population, had been eligible for state pensions, 

During the early 1960s allocations for social insurance and 
social security accounted for 10-12% of total budget expenditure. 
Allocations for all social and cultural services, i.e., medical services, 
education, upkeep of children at kindergartens and nurseries, pen- 
sions, stipends, etc., exceeded 35% of total expenditure. It was 
claimed that benefits from these services had the effect of in- 
creasing workers’ wages by one-third. 

12. Health.—At the beginning of the 20th century there were 
only 23,000 doctors in Russia, or 1 to 9,000 persons. By the 
early 1960s there were from 400,000 to 500,000, or 1 to about 
500 persons; about three-quarters of the fully qualified doctors 
were women. All health services are free; during the early 1960s 
they accounted for 6-7% of budget expenditure. 

Soviet medicine is highly organized and standardized. Health 
campaigns are sometimes mounted on almost military lines: in 
January 1959, 6,250,000 persons were vaccinated in Moscow in 
four days when a case of smallpox occurred in the city. Another 
feature of Soviet medical services is the organization of lay medical 
helpers, especially in outlying districts. Most villages and towns 
have “active medical groups,” comprising laymen trained by nurses 
and doctors, and they provide useful voluntary medical and social 
assistance. The Alliance of Red Cross and Red Crescent Societies 
of the U.S.S.R. also provides useful services. Another noteworthy 
feature of Soviet health arrangements is the First Aid and Emer- 
gency Medical Service, organized in the main cities. Private prac- 
tice by doctors and dentists has not been forbidden, and in some 
areas it has been estimated that 5% of medical and dental practice 
is private, but fees are high, as doctors and dentists have to pay 
heavy taxes on private earnings. 

13. The Police.—The task of eliminating political opposition 
to the Communist Party in the Soviet Union was originally en- 
trusted to the All-Russian Extraordinary Commission for Repres- 
sion of Counterrevolution and Sabotage (VChK or Cheka). On 
Feb. 6, 1922, the Cheka became the United Government Political 
Administration (OGPU). On July 10, 1934, the People’s Com- 
missariat for Internal Affairs (NKVD) replaced the OGPU. 

The first chief of the Cheka and later of the OGPU was Feliks 
E. Dzerzhinski; in 1924 he was succeeded by V. R. Menzhinski, 
who died in 1934. The next chief of the NKVD was G. G. Yagoda, 
who was dismissed in September 1936 and shot in March 1938. 
N. I. Yezhov was chief until December 1938, when he, too, was 
shot, and L. P. Beria was appointed his successor. 

On Jan. 31, 1941, the NKVD was itself divided, a separate com- 


missariat being set up to deal exclusively with state. 
(NKGB). In March 1946 the commissariats became mi 
and Beria supervised both the Ministry of the Interior 
headed by Sergei N. Kruglov) and the Ministry of State 
(MGB, headed by V. S. Abakumov). On March 6, 1953 
ministries were united under Beria; in July of the same yi 
Beria’s arrest, Kruglov became minister of the interior, 
component parts of the ministry were then again separai 
on March 14, 1954, a Committee for State Security (KGB) 
Council of Ministers, directly subordinate to Khrushd 
premier, was formed with Ivan A. Serov as chairman, In‘ 
ber 1958, Serov was dismissed and his place was taken by 
sandr Shelepin. In October 1961 Shelepin became a secre 
the Central Committee of the Communist Party of tl 
Union and was replaced by V. Y. Semichastny. 

As head of all the forces of the interior, 700,000 strong, as’ 
as 400,000 frontier guards and 350,000 militiamen (the o 
civil police), Beria was extremely powerful. He was, ho 
disliked by his colleagues of the Presidium and by the Ai 
ers, who resented the fact that the forces of the interior, all 
forming with the frontier guards part of the armed force: 
not under the Ministry of Defense. Beria was in due cou 
cused of having acted as an agent for the Western power: 
tried by a special tribunal presided over by Marshal Ivan 
On Dec. 23, 1953, he was sentenced to death and shot. His 
Vsevolod Merkulov, minister of state control, suffered th 
fate, while Abakumov, another associate, was shot on Di 
1954. In February 1956 it was announced that N. P. D 
had replaced Kruglov as minister of the interior. k 

In April 1956 the Presidium set up a committee to su 
activities of Soviet security organs, and subsequently aby 
their powers to deal with sabotage and terrorism, powers d 
from two decrees issued in 1934 and 1937, which autho 
political police to conduct trials or to pass sentence witho 
For this purpose a special judicial and punishment dep 
(Osob) had been created within the old NKVD. It was'ab 
in 1953, shortly after Stalin’s death, but this was not p 
at the time. , 

In March 1959, by a joint decree of the party and the § 
ment, Voluntary People’s Brigades were set up to assist the! 
These brigades had as their main function the duty of assis 
police with the problems of juvenile delinquency, hoo 
and general crime. The decree was described as a measure 
ferring certain functions of state bodies to the people a 
marking a stage in the transition from Socialism to Comn 
Similar brigades had been set up about 25 years previously 
had fallen into abeyance. 

By a decree of Jan. 13, 1960, the central MVD was a} 
Its functions, including the management of the militia, wert 
ferred to the corresponding union-republican ministries, W 
1962 were renamed ministries for the Maintenance 0 
Order. The organization of the secret police remained und 
under the KGB, but abolition of the central MVD was! 
to be part of a movement to relax controls on Soviet ci 

14. The Judicial System.—An early result of the Re 
was the decree of Dec. 7, 1917, abolishing all existing ent 
institutions and sweeping away the imperial legal system: 5 
new types of courts were created in their place, the ordi 
and the revolutionary tribunals. The ordinary courts 
diction in civil and criminal cases. The revolutionary 
had special jurisdiction in matters of counterrevolution $ 
abuses of officials, etc. This system soon proved ee 
and was replaced in 1922 by a new hierarchy of courts Re 
the Supreme Court in each republic, with the supren 
the U.S.S.R. at the apex. Art. 104 of the constituto 
the Supreme Court of the U.S.S.R. “with the supei 
judicial activities of all the' judicial organs of the U.S. p 
the union republics within the limits established by te 

The ordinary courts in the new hierarchy fall into K E. 
(1) the people’s courts; (2) the regional, provinel! y 
courts, the courts of the autonomous regions, 
courts of the autonomous republics; (3) the supr 
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union republics; (4) the ‘Supreme Court of the U.S.S.R. The 
judges in all courts are either permanent judges or people’s as- 
gessors. Judges of the people’s courts are elected by all the citizens 
within the jurisdiction of each court. The respective soviets of 
the autonomous republics or other areas appoint the judges to the 
courts of the second group. The supreme soviets of the union re- 
publics and of the Soviet Union appoint the judges to the courts 
in groups 3 and 4, and they hold office for a term of five years. 
The chairmen of the republican supreme courts are ex officiis 
members of the Supreme Court of the U.S.S.R. 

The Supreme Court of the U.S.S.R. is accountable to the Su- 
preme Soviet of the U.S.S.R. and, in the intervals between its 
sessions, to the Presidium. By art. 112 of the constitution “judges 
are independent and subject only to the law.” In practice, how- 
ever, judges are not independent of government policy, for they 
must follow and seek to enforce that policy whether explicit in 
published laws or not. Judges may be relieved of their duties if re- 
called by their electors, An appeal lies from all courts, except from 
the supreme courts of the U.S.S.R. and of the union republics, to 
the court next above. A law of Feb. 12, 1957, decreed that the 
Supreme Court of the U.S.S.R. should no longer try cases not pre- 
viously heard in a lower court (i.e, it became purely a central 
court of appeal, with civil, criminal, and military sections). 

A judicial office of great power is that of the procurator-general, 
which was reestablished in June 1933, having first been introduced 
into Russia by Peter the Great and abolished in 1917. Art. 113 
of the constitution states that the procurator-general has “‘su- 
preme supervisory power to ensure the strict observance of the 
law.” More specifically, his functions are 

(1) to see that orders and regulations issued by official bodies of 
the U.S.S.R., the union republics, and local authorities are consistent 
with the constitution and with decisions passed by the government 
of the U.S.S.R.; (2) to supervise the correct and uniform application 
of the laws by the judicial bodies of the union republics, with the right 
to demand the dossier of any case at any time after proceedings have 
been instituted, and also the right to protest against sentences and 
decisions of lower courts in courts of higher jurisdiction and to withhold 
the carrying out of those sentences and decisions; (3) to institute 
criminal proceedings and prosecute in all judicial bodies on the ter- 
titory of the U.S.S.R.; (4) to supervise on the basis of special au- 
thority the legality and correctness of the actions of the joint state 
political administration, the militia, criminal investigation depart- 
ments, and corrective labour institutions; (5) to exercise general 
guidance over the work of the procurators’ offices of the union republics. 


The procurator-general, who is appointed by the Supreme Soviet 
fora term of seven years, and the procurators, appointed by him 
for terms of five years throughout the union republics and regions, 
ate independent of the Supreme Court and other courts. 

Certain special courts also exist. The water-transport courts 
and railway-transport courts, which had jurisdiction in crimes in- 
volving obstruction of the efficiency of these services and of labour 
tiscipline, were abolished by the law of Feb. 12, 1957. Military 
tribunals, with jurisdiction over criminal matters in the armed 
forces, have continued. There are also comrades’ courts, set up 
Primarily in large industrial undertakings, in which workers ac- 
cused of petty crime are judged by their fellows. j 

In December 1958 laws were passed which redefined the prin- 
mee of criminal legislation and judicial procedure: applicable 
toughout the union (see further Soviet LAW). 
moa Punishment —The death penalty, abrogated by the pro- 
iets government in 1917, was reintroduced and abolished sev- 
So times until it was restored in 1950 for malicious treason, 
ince and sabotage. Capital offenses were later extended to 
dit ude certain categories of murder (1954), terrorism and ban- 
ae (1958), embezzlement, counterfeiting, attacks on police and 
on officials, rape, and accepting bribes (1962). 

ney j Education.—One of the most urgent problems facing the 
trente aTe after the Revolution of 1917 was the need for far 
20 sy * facilities for general technical and scientific education. To 
remark has the Soviet government given higher priority, and 
the ‘able results have been achieved. Thus, while at the end of 
e. century three-quarters of the population were illiterate, 
by eortion had been reduced to 48.9% by 1926 and to 18.8% 

39. Subsequently, illiteracy was virtually eliminated by the 
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introduction of universal compulsory education, at first to the 
extent of elementary four-year schooling, then of seven-year 
schooling, which in the 1960s was in the process of being re- 
organized into an eight-year system. 

The remarkable development of education has been further il- 
lustrated by the increases in the numbers of schools and pupils. In 
1914 pupils in all schools, of which there were about 123,700, 
numbered less than 10,000,000. By the early 1960s there were 
220,000 primary and secondary schools with more than 44,643,000 
pupils. In higher education similar results have been achieved, 
There were in 1914 ten universities and 81 institutions of higher 
education. By the early 1960s the number of higher institutions, 
including universities, had reached more than 740, with 3,258,000 
students (including about 1,876,000 evening and correspondence 
students). In addition, there were more than 3,625 specialized 
secondary-educational establishments with about 2,981,000. pupils. 
Such expansion of schools and higher-education institutions has 
been accompanied by considerable development and reorganization 
within the educational system, which are referred to below. 

The Academy of Sciences of the U.S.S.R. in Moscow (originally 
founded in 1724 in St. Petersburg by Peter the Great) is subordi- 
nate to the Council of Ministers of the U.S.S.R. and directs the 
work of numerous institutes, including museums, research labora- 
tories, and scientific commissions. The union republics outside 
the R.S.F.S.R. also have their own academies of sciences, 

Early Soviet Measures—The tsarist educational system and in- 
stitutions were abolished immediately after the Revolution. The 
old Ministry of Education was replaced by the People’s Commis- 
sariat for Education and the State Commission for Education. 
A. V. Lunacharski, as head of the former, within a week of the 
Revolution defined the purposes of Bolshevik educational policy 
as being the early abolition of illiteracy, the introduction of uni- 
versal, compulsory, and free education, the establishment of in- 
stitutes to train teachers, and the disassociation of education from 
the church, Militant atheism, proclaimed as basic to Communist 
policy and ideology, was applied rigorously in the field of educa- 
tion, In December 1917 all church schools, seminaries, and 
academies were brought under the authority of the People's Com- 
missariat, and in January 1918 the Council of People’s Com- 
missars decreed the disestablishment of the church and the intro- 
duction of secular education, A further important innovation was 
the introduction of coeducation in May 1918 (see below). 

In October 1918 the numerous new educational measures were 
codified. The system now provided a school divided into grade I 
for children from 8 to 13 years of age and grade II for children 
from 13 to 17 years of age, Education was free and compulsory, 
but the great shortage of schools and of qualified teachers im- 
posed severe restrictions for many years on the number of children 
able to attend, The character of education was at this time drasti- 
cally changed. Thus, initially, all forms of discipline, homework, 
and examination were forbidden; pupils took part in soviets which 
were responsible for running their schools; teachers were charged 
with the task of eradicating all traces of tsarist measures and of 
instilling Communist ideas of education. | 

Priority was given to the “liquidation of illiteracy” and on Dec. 
26, 1919, the Council of People’s Commissars of the RS.F.S.R. 
decreed that “the entire population of the republic between the 
ages of 8 and 50, unable to read or write, be obliged to become 
literate in either their native or in the Russian language, accord- 
ing to their preference.” Implementation of this directive, how- 
ever, proved extremely difficult not only because of lack of fa- 
cilities but also because the country was disordered by civil war. 
Jn 1930 special district and regional committees were established 
to wage a more intensive campaign against illiteracy. A 

-In its early months the new regime also gave close attention 
to higher education. A decree issued on Aug. 2, 1918, opened the 
universities and other institutions of higher education freely to 
all citizens over the age of 16. Furthermore, in September 1919 
the universities were directed to organize rabfaki, or workers 
faculties, for the purpose of preparing workers and peasants for 
higher education. These rabfaki were active until their abolition 


in 1940-41. 
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Educational Reforms.—The hasty revolutionary innovations 
soon proved largely unworkable. Without discipline or any form 
of examination, and with the pupils exercising considerable control 
over direction, the teachers were powerless and schools were cha- 
otic. A decree of the Communist Party’s Central Committee, is- 
sued on Sept. 5, 1931, referred:to “serious defects” in Soviet edu- 
cation and made changes in the school syllabuses. The following 
year complete revision of the system and of the syllabuses was 
ordered, and discipline and examinations were revived. 

A decree of May 16, 1934, established general educational 
schools of three types: The elementary school, containing four 
classes; was known as the four-year school, and at these schools 
compulsory education began for all children at the age of eight 
(after September 1943, at the age of seven). The second stage was 
the seven-year school, or incomplete. secondary school of seven 
classes.» The third stage was the complete secondary school, or 
ten-year school of ten classes, Shortages of teachers, of school 
buildings, and other difficulties held back the development of both 
the seven- and ten-year schools. In the immediate post-World 
War II years progress continued to be slow, for the enormous task 
of reconstruction demanded priority, but in August 1949 it was 
claimed that the 1949-50 school year would see in the R.S.F.S.R: 
seven-year education on a very wide scale. This suggested that 
the complete or ten-year secondary school was far from common, 
and that even the seven-year school was not universal. 

The right of every citizen to free education had always been 
a basic tenet of the Communist ideology. In 1940, however, fees 
were introduced in the senior classes of secondary schools and in 
higher-educational establishments in the Soviet Union. In these 
grades, free education and grants were allowed only to students of 
exceptional ability.. The reasons for this innovation were ‘not 
known, but it was suggested that the purpose was to divert the 
younger generation from higher education to factory work and 
military training, and also to meet the urgent need for medium- 
grade experts. Subsequently, students in military academies, in 
national theatrical, musical, and ballet schools, children of non- 
commissioned members of the Army and Navy, and, in certain 
circumstances, children of persons drawing invalid pensions were 
exempted from paying fees. In 1956, however, in his report to 
the 20th Congress of the Communist Party, Khrushchev announced 
that from the. beginning of the 1956-57 school year fees would be 
abolished. A further change in the old revolutionary principles 
of education was made by an ordinance of July 16, 1943, which 
directed that boys and girls should be separated in elementary and 
secondary schools as rapidly as facilities would permit. This was 
revoked on Sept. 1, 1954, when coeducation was reintroduced. 

The Reorganization of Secondary Education—In September 
1958 Khrushchev submitted to the Central Committee of the 
Communist Party proposals for development of the educational 
system, which were enacted by the Supreme Soviet the following 
December. The new law required the reorganization of the seven- 
year schools into eight-year schools and the broadening of the 
syllabus for secondary education; it/also laid emphasis on ideologi- 
cal education and on practical work in schools. The constitu- 
tion of the U.S.S:R. was:amended to provide for compulsory 
eight-year education in all:union republics (art, 121). 

This reorganization meant, according to the minister of edu- 
cation of the R.S.F.S.R. in May 1959, that in the republic the 
existing 27,700 seven-year schools would by the school year 1965- 
66 be developed into more 'than.300,000 eight-year schools. The 
four-year elementary schools would remain, pupils transferring 
from them to the fifth classsof an eight-year school. Enrollments 
in elementary schools would increase from 9,500,000 in 1959 to 
10,400,000 by 1965, and in the fifth and eighth years from 4,900,- 
000 to 9,600,000. The senior classes of the ten-year schools would 
be reorganized into various types of rural and secondary schools. 
Further development was planned in the system of evening, sea- 

sonal, and correspondence schools and of secondary polytechnical 
schools. Boarding schools would be expanded as eight-year — 
or secondary polytechnical schools, and the 82,000 pupils ee 
ing boarding schools in the R.S.F.S.R. in 1959 would increase to 


1,350,000 by 1965. 
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As part of the reorganization:new syllabuses, 
the subjects and the times allocated ‘to their 
pared. The first five classes of all secondary 
working on the new basis Sept. 1, 1959; the 
changed to the new syllabus in 1962. A simila 
was decreed by the Supreme Soviet of each of the 

In effect, this law meant that all children, except 
would end their full-time schooling after the eigl 
age of 15 plus, but, while starting work in indust 
agriculture, would be encouraged to continue their 
ning or correspondence classes. Khrushchev poin 
course of his proposals that only 80% of school chil 
pleted the seven-year course and that the higher-edu 
lishments could accept only a fraction of these pupi 
for this was to make more places available in universiti 
higher-educational establishments for part-time stude 

Higher Education—Specialized secondary-edue: 
lishments provide higher education for those pupils 
the eight-year or ten-year schools, and higher-edue 
lishments for those eligible from the ten-year schol 
ized secondary establishments. The latter train 
technicians for industry and building, transport and 
tions, economics and law, medicine, physical cull 
and also teachers (there are special training scho 
school teachers). Graduates from these establish 
about 550,000 annually in the early 1960s. 5 

The higher-educational establishments comprise 
ties and certain institutes which provide advanced 
senior specialists. Graduates:of these establishments 
ing intellectuals, technicians, and scientists, charg 
out the policies of the Soviet government. . The 
laid on the training of specialists, in particular 
could implement the policy of industrialization. A 
of the party Central Committee and the Council o 
missars of June 23, 1936, provided that students ha 
the full ten-year school and pass a special entrant 
to gain admission to a higher-educational establis 
ordinance also made strict regulations applying to 
staff, to the examining of students, and the granting 
grade II diplomas. 

As part of the general abolition of proletarian class) 
joint ordinance of December 1935 had abolished the 
admission to higher-educational establishments of p 
desirable social origins and of children of parents oj 
rights.” In September 1958, however, Khrushchev 
that the majority of students were being taken fro 
gentsia and white-collar classes'and that in Moscowy! 
the higher-educational establishments had only 30 
dents from workers’ and peasants’ families, a situa 
to be remedied. 5 

In 1956 Khrushchev stated that, while the numb 
from higher institutions had increased by more tha 
during the previous’ decade, quantity was not enol 
quality of higher training was not always adequate. 
shortcoming was that institutions of higher educal 
vorced from practical work, from production, and 
the present-day level of technology.” The reorg! 
ondary education decreed in 1959 was in part di 
these deficiencies. : 

In 1964, 350,000 specialists (including 133,000 
ated from higher establishments, compared with 336, 
and 259,900 in 1956. = aiia 

The Content of Soviet Education Education in 
Union has always been permeated by the ideology 
to the objectives of the Communist Party. The i 
to popular education was expressed in 1919, at the 
Congress, as the task of “the transformation of the 
weapon of bourgeois class rule into a weapon of con 
tion of the division of society into classes, into 
regeneration of society.”) A broader definition 0 
of Soviet education was given by Lenin-who wrote: 
must give our youth the foundations of knowledge; 0 
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work out themselves the Communist outlook; it must make edu- 
cated people of them.” 

In the years since the 1917 Revolution, the urgent taski of the 
regime has been to industrialize the country and to catch up with 
and overtake the countries of the West, more advanced in industry 
and technology. This has led to a strictly utilitarian approach, 
with the stress being laid on scientific and technological educa- 
tion, rather than on the humanities. Under the pressure of several 
five-year plans and of World War II, however, the regime has not 
Jost sight of what it conceives to be the final objective of the 
educational system. This has been defined by The Big Soviet 
Encyclopaedia (2nd ed., vol. 50) as follows: 

In the U.S.S.R. the task of popular education is the preparation of 
educated, thoroughly developed, and active builders of Communist 
society. One of the basic preliminary conditions of the transition of 
Soviet society from Socialism to Communism is such a cultural develop- 
ment of the society by which would be ensured to all members of the 
society the all-around development of their physical and intellectual 
abilities. (I. Gy.) 

16. Defense.—Formation of the Red Army—The Army and 
Navy, together with other imperial institutions of tsarist Russia, 
disintegrated after the outbreak of the Revolution in 1917. Bya 
decree of Jan. 28 (new style; 13 old style), 1918, the Council of 
People’s Commissars created a Workers’ and Peasants’ Red Army 
ona voluntary basis. The first units, fighting with a revolutionary 
fervour, distinguished themselves against the Germans at Narva 
and Pskov on Feb. 23, 1918, which became Soviet Army Day, 
On April 22, 1918, the Soviet government decreed compulsory 
military training for workers and peasants who did not employ 
hired labour, and this was the beginning of the Red Army, Its 
founder was Trotski, people’s commissar for war from March 
1918, and Mikhail V. Frunze, Mikhail N. Tukhachevski, and S. M. 
Budenny were chief among its successful commanders in the field, 

The Red Army recruited only worker and peasant troops, ex- 
cluding members of the bourgeoisie, and was immediately faced 
with the problem of creating a competent and reliable officers’ 
corps, Trotski met this problem by mobilizing former officers of 
the Imperial Army, allowing them reasonable material conditions, 
but warning them that their families would be held as hostages 
in the event of their treason or desertion. Up to 1921 about 50,- 
000 such officers served in the Red Army and with but few excep- 
tions all remained loyal to the Soviet regime. Political advisers, 
or politruki ( politicheskie rukovoditeli), were attached to all units 
to watch over the reliability of officers and to carry out political 
Propaganda among the troops. As the war continued, the short- 
term officers’ training schools began to turn out young officers who 
Were regarded as more reliable. 

The Red Army was partially demobilized after the signing of 
n Riga Peace Treaty with Poland, its strength being reduced 
tom 5,300,000 at the end of 1920 to 1,800,000 by September 1921, 
ind to 825,000 in the following year. The permanent strength of 
the armed forces was 562,000 in 1925, and it remained-at that 
tvel for nine years. Trotski had to resign from office as peo- 
ple's Commissar for war in November 1924, and was succeeded by 
ane who died on Oct. 31, 1925. K. E. Voroshilov then became 
ommissar for war, remaining in office until May 8, 1940. 
the e number of Communist Party members increased among 
tyes from 19% to 49% during 1925-33, and among officers 
i increase was much higher, Only a handful of officers of the 
pan Army continued on active service. Moreover, all com- 
ocer Were graduates from Soviet military academies ao 
ae training schools, admission to which was limited to mays - 
i Tecommended by the Communist Party and certain other 

Munist organizations. oy 
: in May 1937 a drastic purge, affecting all who opposed Stalin’s 

ership, disturbed morale and efficiency in the Army. On June 

» Marshal Tukhachevski, first deputy people’s commissar of war, 
ti Sie other Red Army generals were found guilty of plotting 
shot tay the Soviet Union to Japan and Germany, and all were 
icharge Yan B. Gamarnik, second deputy people’s ipren 
Benerale of political education, committed suicide. Many other 
both, S were either cashiered or sent to forced labour camps or 
* Gen. B. M. Shaposhnikoy, a graduate of the Imperial 
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Academy of the General Staff, who had served in the Red Army 
since May 1918 and had been chief of the general staff in 1929- 
31, was reappointed to that position. At this time the Soviet 
government, disturbed by Japanese intervention in China and by 
German rearmament, began increasing its armed forces. In 1934 
these forces had stood at 940,000, by 1936 the strength was about 
1,300,000, and at the beginning of 1939 it had reached 1,600,000, 
The Soviet Union was then divided into 13 military areas and the 
Army contained 87 infantry divisions and 32 cavalry brigades. 

Allied Aid During World War I1,—The Soviet government has 
rarely been prepared to acknowledge the extent of the aid in the 
form of munitions, weapons, strategic raw materials, and food- 
stuffs received from the U.S. and from Great Britain during World 
War II. In his Soviet Ecanomy During the Second World War 
(1949), N. A. Voznesenski said that Allied supplies amounted only 
to 4% of domestic Soviet production during the war, Lend-lease 
to the Soviet Union totaled $10,982,089,000 from the U.S, and 
£428,000,000 from Great Britain. Between October 1941 and Au- 
gust 1945 the U.S. contributed 375,883 trucks, 51,503 jeeps, 7,056 
tanks, 8,075 tractors, 35,170 motorcycles, 2,328 ordnance service 
vehicles, 14,795 aircraft, 189,000 field telephones with 670,000 mi, 
of wire, considerable railway equipment, including 1,900 steam lo- 
comotives, 66 diesel locomotives, 9,920 flatcars, 1,000 dump cars, 
120 tank cars, and 35 heavy machinery cars, and also 4,478,116 
tons of foodstuffs, 2,670,371 tons of petroleum products, and large 
quantities of boots, aluminum, copper, explosives, etc. 

Between October 1941 and March 1945 Great Britain delivered 
7,410 aircraft, 5,218 tanks, raw materials, machinery, industrial 
plant, foodstuffs, and medical supplies. Of these supplies 92.69% 
safely reached Soviet hands despite the dangers and hardships of 
the northern convoy route to Murmansk and Archangel. 

P. N. Pospelov, speaking in Moscow on April 14, 1965, at a 
conference of historians held to mark the 20th anniversary of the 
victory over Germany, said that Allied assistance played an “in- 
significant role” in the supply of weapons and combat equipment 
of the Soviet Army. He pointed out that during the war the 
U.S.S.R, produced 489,900 pieces of artillery, 102,500 tanks and 
self-propelled guns, and 136,800 aircraft. 

The Soviet Forces Since World War I1.—At the end of World 
War II the Soviet armed forces numbered 11,365,000 officers and 
men. Voznesenski stated that the U.S.S.R. had five times as much 
artillery, 15 times as many tanks, and five times as many aircraft 
as in 1941. Demobilization started toward the end of 1945 and 
by 1948, according to a 1960 statement by Khrushchev, the armed 
forces had been reduced to 2,874,000 troops, A British estimate 
of July 1951, however, placed the strength of the Soviet forces 
at 4,600,000 (Army, 2,100,000; interior forces, 1,100,000; Air 
Force and Antiaircraft Corps, 800,000; Navy, 600,000). In all, 
there were 175 divisions, excluding 40 artillery and antiaircraft 
divisions, 

The secretary-general of NATO, Lord Ismay, in his report 
(NATO: The First Five Years 1949-54, 1954) stated that the 
numerical strength of the Soviet ground forces had remained fairly 
constant since 1947, but that their mobility and firepower had 
greatly increased through mechanization and the introduction of 
new equipment. In addition to 65 armoured and mechanized di- 
visions, there were many infantry divisions which had been motor- 
ized and equipped with modern tanks and additional artillery, and 
the Soviet potential in airborne troops had been considerably en- 
larged. Furthermore, the number of divisions in the satellite states 
of Eastern Europe had almost doubled. It was estimated that in 
the spring of 1953 there were 87 satellite divisions. 

Jn 1955 the Soviet government announced reductions in the 
Soviet forces, amounting to 640,000 men. Similar reductions were 
made in the satellite forces. The armies of the Soviet bloc never- 
theless remained the largest military force in the world. The 
Warsaw Treaty. a collective pact of mutual security stated to be 
a response to NATO, was signed on May 14, 1955, by the heads 
of government of the U.S.S.R. and of the seven European people’s 
democracies, and a joint command was established under Marshal 
I. S. Konev (succeeded in 1960 by Marshal A. A. Grechko). (See 
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During the latter half of the 1950s there were strong suggestions 
that Soviet tactics and strategy were being completely reconsid- 
ered, and that reequipment with modern nuclear and other weapons 
would permit a reduction of manpower while actually increasing 
military strength. (One reason for releasing manpower was un- 
doubtedly the pressing need for additional men to build the ex- 
tensive new industrial plants in Asiatic Russia.) In 1956 and 
again in 1960 reductions were announced that would have cut 
the strength of the armed forces from the 1955 level of 5,763,000 
to 3,623,000. By 1966 it was estimated at 3,150,000. 

The effective strength of the land army was estimated in 1966 
at 2,000,000 organized in 140 divisions, of which 26 were in 
Eastern Europe (20 in East Germany, 2 in Poland, and 4 in Hun- 
gary) and a high proportion of the remainder in European Rus- 
sia. Many divisions were thought to be understrength. About 90 
were motorized and 50 were tank divisions. Total tank strength 
was estimated at 20,000 frontline and 17,000 second-line tanks. 
A new medium tank, the T54, with a 100-mm. gun, and a new 54- 
ton heavy tank, the T10, mounting a 122-mm. gun, were being 
introduced. Artillery divisions were equipped with a 203-mm. 
cannon (range 12 mi.) and a heavy 240-mm. mortar (range 20 
mi.). Airborne troops of about 60,000 men organized in 7 divisions 
were supported by a lift capability that would permit 2 divisions 
to be air dropped or air landed in any single operation. 

In the satellite states, armed forces effectives were reduced 
between 1953 and 1965 from 1,617,000 to 1,126,000; at the same 
time the number of their active divisions was reduced to 65. 

The Air Force-—Probably the most striking change in the Soviet 
military outlook was in the conception and organization of air- 
power. Formerly airpower was used primarily asa kind of long- 
range artillery, but by the early 1960s it had become a formidable 
multipurpose military arm. A vast system of about 1,000 airfields 
had been established on Soviet territory, and in Eastern Europe the 
number of airfields capable of handling modern aircraft had been 
tripled during the previous decade. In addition to the enormous 
increase in up-to-date fighters, an extensive radar early-warning 
and control system had been built, and ground-to-air missiles had 
been installed in great numbers. (Antiaircraft and missile de- 
fenses formed a separate command.) 

Operational aircraft were believed to number more than 14,000, 
the great majority of them high-performance, jet-powered planes, 
with a force of about 510,000 men. The five major elements in 
the Soviet Air Force were: (1) the strategic bomber force of 
about 1,200 aircraft, comprising Tupolev four-engine turboprop 
and Myasishchev four-engine turbojet heavy bombers, both with 
intercontinental range, and ‘Tupolev twin turbojet medium bomb- 
ers; (2) the tactical bomber force of about 4,000 aircraft, the most 
modern of which were supersonic twin-jet light bombers; (3) the 
fighter and interceptor force of about 6,000 jet planes, many 
of them supersonic; (4) the land-based fleet air arm of about 
800 fighters, reconnaissance planes, torpedo bombers and bomb- 
érs; and (5) the transport fleet, a strongly developed force of about 
2,000 aircraft, most of them jet powered. 

Rockets and Guided Missiles —In May 1960, Khrushchev, after 
stating that the Soviet armed forces had been operationally 
equipped with rocket weapons, disclosed that the Strategic Rocket 
Forces had been established as a separate arm. In 1963 Marshal 
S. S. Biryuzov, in command of the force, claimed that Soviet 
rockets, launched from artificial satellites, could reach any part of 
the globe. There was no doubt that the U.S.S.R. had the capability 
of launching! intercontinental missiles with warheads of much 
greater destructive power than those possessed by the U.S. By 
1966 it was estimated that the U.S.S.R. had about 270 interconti- 
nental missiles and about 750 medium- and intermediate-range 
missiles. The principal missile bases, estimated at about 100, were 
sited along the Baltic coast, in the area between Lake Ladoga and 
the White Sea, in the southern Ukraine, and in the Carpathians. 
Marshal R. Y. Malinovski, minister of defense, addressing the 
23rd Party Congress on April 1, 1966, said that a “blue zone” for 
the defense of the U.S.S.R. had been completed. 3 

The Soviet Navy.—A decree of the Council of People’s Com- 
ssued on Feb. 14, 1918, created the Workers’ and Peas- 
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ants’ Navy. Until Dec. 31, 1937, the Navy was administ 
jointly with the Army by the People’s Commissariat for War 
the Navy. A special Commissariat of Naval Affairs ‘was F: 
lished on that date, but on Feb. 25, 1946, it was replaced by. 
People’s Commissariat of the Armed Forces. (In March 1 
the name “ministry” was revived in place of “people's comni. 
sariat.”) However, on Feb. 25, 1950, the Navy “Ministry yyy 
restored with Adm. I. S. Yumashev as the first minister, Succeedaj 
on July 23, 1951, by Adm. N. G. Kuznetsov. In March 1953 thy 
Navy Ministry was absorbed into the Ministry of Defense, 
Despite the apparent vacillation in policy concerning the 
dependent Navy Ministry, the naval strength of the Soviet Uni 
grew steadily. In 1940 it was about 600,000 tons, but in 1959 jt 
was approximately 1,600,000 tons, comprising an estimated 37 
cruisers, 230 destroyers and frigates, and about 2,000 other c t 
During the early 1960s reports suggested that, in pe el 
most recent naval strategic thinking, many conventional vessels 
were being scrapped or transferred to the navies of allied o | 
friendly countries, The main strength of the Navy lay increas. 
ingly in its submarines, estimated to number about 410 units, of 
which about 40 were nuclear powered and many equipped with 
surface-to-surface missiles. About 70 submarines were believed (i 
be stationed in the Baltic Sea, 50 in the Black Sea, 150 in the Arctic, 
and 120 in the Far East. According to Marshal Malinovski, 4 
squadron of Soviet nuclear submarines completed (February 
March 1966) a round-the-world cruise, remaining constantly undet 
water. a 
Training and Discipline —On Oct. 3, 1946, a decree abolished 
the word “Red” from the name of the armed forces, Thusi 
Soviet soldier, hitherto known as a “Red Army man” (krot 
noarmeyets), was subsequently called simply a “ranker” (Kye 
dovoi). Discipline in the Soviet forces has always been strit 
and punishments severe; during World War II penal battalions 
were given suicidal tasks. On Sept. 7, 1960, however, it wis 
announced that new regulations had been approved, making ds- | 
cipline, and certainly punishments, less severe. Officers were t 
use more persuasión, and they were charged with developing their 
troops’ political consciousness, thus putting an end to the d 
control of military commanders and political commissars. i 
Strenuous efforts to build an officer class ‘continued. Pay ani 
privileges rose rapidly with rank. Thus, while a U.S. general t 
ceived pay in a ratio of 15 to 1 toa private soldier, in the Soviet 
Army a marshal’s pay was in the ratio of 114 to 1 to a privales 
A ranker could no longer, as in the early days after the Revolt 
tion, address an officer simply as “comrade” (tovarishch). i 
officers’ epaulets (pogony), a once hated symbol of the api in 
class, were restored, as was the saluting officers; even the salute 
ing of noncommissioned officers was made compulsory. e 
In September 1951 the three organizations for prem rf 
ing, one for each arm of the forces, were merged into the All-Uniel 
Association for Voluntary Assistance to Army, Air Force an Í 
(DOSAAF), which provides physical and military m ; 
the age of 15. Conscription age was 18 for men with sec it 
education, 19 for others. Length of service was two years 
Army, four in the Air Force and the Navy. } 
Ministry of Defense —The unified Ministry of Defense, 
in March 1953, was first headed by Marshal Bulganin et 
who was succeeded by Marshal G. K. Zhukov (till Octo! 
and then by Marshal Malinovski. jet mil 
The chief of the general staff, third in rank in the Sovi f 
tary hierarchy after the minister of defense and the gier F 
in chief of the Warsaw Treaty forces, was Marshal V. Ð. hald 
ski from 1953 until 1960, when he was succeeded by Ma 
V. Zakharov. In March 1963 Zakharov was SU H 
Biryuzov. Following Biryuzov’s death in an air crash K 
1964, Zakharov again became chief. h 


VII. THE ECONOMY 
A. AGRICULTURE 
1. Development of Agriculture.—In 
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rectly or indirectly by the land. Nevertheless; in general, the level 
of agriculture, in equipment, use of fertilizers, and yield per acre, 
was low. Over most of European Russia there was a shortage of 
natural pasture and hay land, which limited the number of live- 
stock that could be supported and this in turn reduced the quanti- 
ties of manure available. Artificial fertilizers were used only toa 
negligible extent and areas of podzol soil in particular were suffer- 
ing from exhaustion. Even the exceptionally fertile chernozem 
soils were depleted by erosion and by a robber economy (exhaust- 
ing the soil) of annual cropping with wheat. Peasant holdings 
were generally very small. Over 40% of the total agricultural land 
belonged to state, church, or large landowners. Of the remainder, 
55% (23% of the total) belonged to the richer peasants, the kulaki 
(kulaks) whose farms were the most efficiently operated. Middle- 
income and‘ poor peasants, the serednyaki and bednyaki, totaled 
18,600,000 with an average holding of 17 ac. (6.9 ha.) each. A 
further 11,000,000 peasants were landless (batraki). One-third of 
the peasant households did not own a horse and in some provinces 
the proportion was over a half. No less than 7,900,000 plows were 
of the primitive wooden-stick type, known as sokha, which only 
scratched a furrow. A further 3,000,000 plows were wooden and 
6,000,000 iron, according to a survey in 1910. Modern machinery 
scarcely existed outside some of the large estates. 

Under such conditions the peasants reacted eagerly to Lenin's 
slogan of “Land to the Peasants,” and with the outbreak of the 
1917 Revolution seized the estates of the large landowners, driving 
out or killing the proprietors, The peasants divided up the ex- 
propriated land among themselves. On Oct. 26 (old style; Nov. 8 
new style), 1917, the day after Lenin (q.v.) seized power, a decree 
was passed nationalizing all land, but in practice this remained a 
dead letter. 

The period of the civil war brought agriculture, like industry, 
(oa near standstill. Huge areas of land went out of cultivation. 
The area cultivated fell from 260,000,000 ac. (105,300,000 ha.) 
in 1913 to 148,000,000 ac. (59,940,000 ha.) in 1921. The grain 
harvest dropped from 74,000,000 tons in 1916 to 30,000,000 in 
1919 and to 18,000,000 in 1920. Crops that were harvested were 
hoarded and hidden by the peasants from special “food battalions” 
of the Red Army sent to requisition forcibly food for the towns 
ind Army. Famine was inevitable and an estimated 5,000,000 
people died of starvation. The Communist government attempted 
to set up collective farms but almost totally failed to persuade the 
Peasants to join, Those that did were the very poorest, with least 
t contribute in the form of land and stock. 

, Tt was, as much as anything, to appease the peasantry that Lenin 
introduced the New Economic Policy (NEP) in 1921 (see History, 
above), < The peasants were allowed to keep the land they had 
‘propriated and to sell the produce from it. The effect of this 
incentive was immediately felt. Land came back into cultivation 
x by 1928 prewar levels of production had been surpassed. 
a et 928 cropped area was 280,000,000 ac., 20,000,000 more than 
ie ng Naturally this form of private enterprise in a major sec- 
Heer the economy was felt to be undesirable by the Soviet au- 

tities and in 1928, with the ending of the NEP, collectivization 


kanin earnest, The peasants were subjected to increasing pres= 


pa to join in collective farms and by June 1929 over 1,000,000 
Amilies had joined. In January 1930 full collectivization was or- 
ted to be completed by 1932. To help enforce the process 25,- 
two pc OTY Workers were sent into rural areas. By March, in only 
4 ees the number of collectives had risen from 59,400 with 
FE 1000 families to 110,200 with 14,000,000 families. The proc- 
es bitterly. resisted by. the peasants, many of whom slaugh- 
i their livestock rather than surrender them to the collective. 
Bon 1929 and 1933 the head of livestock in the U.S.S.R. fell 
anim Ka (see Table XI). It was not until the 1950s that Soviet 
the al husbandry recovered from these huge losses and reached 
abang gures again. At the same time land was once more 
Won ned and harvest yields dropped dangerously to famine level. 
‘St sufferers among the peasants were those who had farmed 
dessa prospered most in the NEP period. Now they were 
3 ed as kulaks and driven off the land or killed. i 
great was resistance that J. V. Stalin (g.v:) realized the 
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TABLE XI.—Livestock in the U.S.S.R. 
(million head on Jan, 1) 
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program had to be relaxed and in March 1930 he published his let- 
ter in Pravda, “Dizay with Success,” opposing the enforcement 
of collectivization by violence. For a time numbers taking part in 
collectives fell off, but the process continued with inducements 
to join matched by taxation and other penalties for those who re- 
mained outside. By 1932, 61.5% of the peasant households had 
been collectivized, representing 77.7% of the cropped area. By 
1937, 93% of the households and 99.1% of the land were included 
in the collective system. By 1939 collectivized households repre- 
sented all but 3.1% of the total number. The addition of the 
Baltic states and eastern Poland to the U.S.S.R. in 1940 reduced 
the proportion collectivized to 84.3% of all households and 89.4% 
of the arable, but by 1953 total coilectivization had been estab- 
lished. 

The year 1937 represented the peak for the number of collective 
farms, which then totaled 242,500. Since then there has been a 
constant decline in number as smaller collectives are amalgamated 
into ever larger units. In 1950 there were 121,400 collective farms 
worked by an average of 169 families per collective, with an aver- 
age of 2,464 ac. (998 ha.) under crops. By 1960 collective farms 
numbered only 44,000 with an average 383 families and 6,783 
cropped acres (2,745 ha.) per collective, 

The collective farm or kolkhoz (kollektivnoye khosyaystvo) 
receives its land rent free from the state in perpetuity, on the 
condition that it is not put to nonagricultural use, Operation of 
the kolkhoz is by elected chairman and board of managers, The 
work itself is carried out by brigades, led by a brigadier, In the 
very large modern collectives, which often include more than one 
village, each village represents a brigade. ‘The profits of the year's 
operation are shared out in cash and kind between the members 
in proportion to the work put in. The work done is calculated in 
units of piecework called “labour days.” Each household can re- 
tain for its own use a small private plot. In 1939 the legal maxi- 
mum size of the private plots was fixed at 14 ha, (4 ha. on irrigated 
land). To prevent the peasants from devoting all their efforts to 
their own plots, legal minimum periods of work on the collective 
are laid down. 

The private plots have always been a source of friction between 
state and peasant, Under Stalin they were very heavily taxed, In 
1953 Khrushchev (q.v.) reduced the rate of taxation and remitted 
the accumulated backlog of unpaid taxes. Subsequent measures 
abolished the compulsory delivery quota from private plots and 
permitted the peasants to sell surplus from their plots, in open 
market, the “collective market” found in all towns, Khrushchev 
expressed the hope that the private plots would wither away of 
their own accord as income from the collective farm increased, 
The private plots still provide a substantial proportion of the coun» 
try’s vegetable and dairy production. When the collectives were 
first established they were under strict obligation to deliver a quota 
of their produce to the state, at nominal prices. This quota was 
fixed in advance, irrespective of the success or otherwise of a par- 
ticular season, and nonfulfillment was never permitted. Af neces- 
sary, a collective had to buy in sufficient quantity to meet its quota. 
Of crops remaining after the quota was met, a proportion was to be 
set aside as a “seed fund” and any left over could be sold to gov- 
ernment buying agencies, which had first option, and on the open 
market. 

The initial period of collectivization was one of severe shortage 
of agricultural machinery. To enable available supplies of trac- 
tors, combines, and other major items of machinery to go around, 
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Machine Tractor Stations (MTS) were set up. These held the 
equipment centrally and worked for a group of collectives on con- 
tract. The contracts were paid partly in cash, but to a greater ex- 
tent in kind, thus providing another channel for supplying produce 
to the state. The MTS served a second important function as the 
bases of Communist Party activity in rural areas. In 1932 there 
were 2,446 MTS, the number steadily rising to 8,985 by 1953. 

At the same time as the first collectives were formed in the 
period 1928-30, a second type of agricultural unit appeared, the 
state farm, or sovkhoz (sovetskoye khozyaystvo). Unlike the 
kolkhoz, the sovkhoz is directly owned and run by the state. Man- 
agers are appointed and the staff are paid a monthly wage. All the 
produce belongs to the state, State farms operate their own ma- 
chinery and have been much larger on the average than the col- 
lective farms. Their number has steadily increased, and in the 
early 1960s there was an average of 11 settlements in each sovkhos. 

The great changes in agricultural operation that came about 
in the years after 1928 were far less effective in raising production 
than the government had hoped. Major contributory causes for 
the failure were the deep resentment of the peasants, the disincen- 
tives of the compulsory delivery quota and consequent very low 
income of collective farmers, and machinery inadequate in num- 
ber and quality. Moreover, the MTS had to meet simultaneous 
demands on their services from a number of farms, and often the 
work of plowing or harvesting was done too late. As a conse- 
quence, the average yearly grain harvest in the period 1928-32 
was 73,600,000 tons and in 1933-37, 72,900,000 tons, as against 
76,500,000 in 1913 (within the same boundaries). 

World War II brought further setbacks to agriculture; much 
land in the war zone went out of cultivation, thousands of farms 
were destroyed, and huge numbers of livestock lost.. Soviet esti- 
mates of war losses totaled 17,000,000 cattle, 20,000,000 pigs, and 
27,000,000 sheep and goats, When the war was over, nothing like 
the same effort was put into restoring agriculture as was given to 
industry. Instead, Stalin turned to a grandiose project, which was 
known as the Stalin Plan for the Transformation of Nature. 
Launched in 1948, the plan envisaged the planting of six giant 
shelterbelts of trees across the steppes of European Russia, while 
innumerable smaller shelterbelts were to be planted by individual 
state and collective farms around their fields, The belts would 
protect crops from the scorching winds of spring and early summer, 
which are capable of withering a crop in a matter of hours. To- 
gether with the shelterbelts, enormous areas of land were to be 
given irrigation, in the northern Crimea, in the North Caspian 
Lowland between the Volga and Ural rivers, and in the western 
Karakumy Desert of the Turkmen Republic, Great effort and 
capital expenditure were put into the project, but the return in suc- 
cessfully established shelterbelts was very small. 

When Stalin died in, March 1953 the need for a major reap- 
praisal of agriculture was even more urgent than it was for indus- 
try. The grain yield in 1953, 82,500,000 tons, was still below that 
for 1913 (86,000,000 tons over the same territory), although the 
population was nearly 29,000,000 larger. The first and immediate 
move was the abandonment of the Stalin Plan, including the Kara- 
kumy and northern Caspian irrigation-projects and the large state 
shelterbelts. Parts of the plan, such as the northern Crimean ir- 
rigation system, were merely postponed. Second, relief was 
given to the private plots. Prices paid to the farms by the state 
were raised and in 1961 the compulsory delivery quotas from the 
collectives themselves were abolished. Although state procure- 
ment agencies had first option to buy crops,/a far greater surplus 
was now available for sale on the free market. 

In 1958 the Machine Tractor Stations were abolished and their 
machinery sold to the collectives. The greater number of ma- 
es available and the very much larger size of each collective 
Each farm gained full control of its equipment, 
f trained mechanics on the farms necessitated 
the establishment of central repair stations (Repair and Technical 
Stations) which have decreased in number as collective farms have 
met their needs themselves The process of amalgamation of col- 
| ly continued after 1957 and a certain number 
t hough this was not popular with 
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the collective farmers: Increasing emphasis w 
role of state farms. In 1953 their share of total 
9.6%; in 1962 it was 40.1%. Jala 

At the same time Khrushchev launched two ma, 


TABLE XII,—Cropland in the U.S.S. 


(million acres) 


1940 


1953 


All cropland 292.1 f; 
All eas. 258.5 s 
Winter wheat 20.5 ë 
Spring wheat > 61.0 64.2 
aize oao ei 54 89 
Batley. T A 31.4 25.9 
Sugar beet . . 1.7 3.0 
Cotton. e oai 17 51 
Flax 31 s2 
Hemp ie. es) 5 1.7 1.5 
Potatoes. . 10.4 19,0 


Note: 100 ac.=40.469 ha. y 
Source: Narodnoye K hozyaystvo SSSR v 1962g (Moscow, 1963): > 


However, only very limited areas of the U:S.S.R. hay 
conditions suited to maize growing, and the o hel 
of the crop is used green for silage. As Table XI 
effort to raise livestock numbers has had a consi 
success, Between Jan. 1, 1954, and Jan. 1, 1963, h 
rose by 31,200,000, pigs by 36,700,000 (more than 
sheep by 39,900,000, Í 

Of all the measures taken by Khrushchev after 1 
agriculture, the largest in scope was the Virgin an 
Project. Launched in 1954, the plan ordered the p 
extensive areas on the southern margins of agricultu 
in western Siberia and northern Kazakhstan, Lesser’ 
plowed up in the Zavolzh'ye (Trans-Volga), the Minu 
of south-central Siberia, and elsewhere. By 1962 the 
land of the U.S.S.R. had increased by 145,000,00 
000 ha.). To operate the new lands hundreds of ni 
established, the vast majority being sovkiozy. Lal 
of young people, was recruited throughout the Soviet 
tax concessions granted as inducements to new sêl 
period 1953-54 about 400,000 persons, mainly yo 
cruited to aid in developing the Virgin Lands Plan. 
newly opened up lands were sown to grain, in 
wheat. Immediate increases were seen in‘ the national 
duction figures, especially in the successive record yes 
and 1958 (127,600,000 and 141,200,000 tons, respec 
fortunately, the Virgin Lands regions are climati 
agriculture and subject to drought and dust-bowl fo 
vests in 1959 and succeeding years were below targets. 

On March 29, 1966, in his report to the 23rd Cor 
CPSU, Brezhnev revealed that instead of 70% inc 
tural production rose only 109% during the seven 
65. Alluding to Khrushchev’s preference for 
Brezhnev added that when the seven-year plan hat 
“certain miscalculations were made and some un 
mitted as a result of a subjective approach.” Kos 
mitting to the Congress, on April 5, the new five- 
70, said that during 1961-65 the average yearly product 
reached 130,000,000 tons. The target for 1970 was 
tons, whereas Khrushchev had been prophesying ‘that 
U.S.S.R. would be producing 225,000,000 tons of 

The history of Soviet agriculture had so far been 
of new plans and programs which had always f 
output increase at best barely kept pace with popi 
The attempt of Brezhnev and Kosygin to put the 
shchev’s “subjectivism” avoided the real cause of 
situation of agricultural production—namely;'P 
to the whole principle of collectivization. 

2. Principal Crop and Livestock Distribt 
farming is largely restricted to the area formed by | 
ural zones of mixed forest, forest steppe, and steppe: 
of this area, with cooler summers and poor po 
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oats predominate among the grain crops. To the south both be- 
Come insignificant and their place is taken by wheat. In wide 
areas of southern Siberia and northern Kazakhstan, in the regions 
af the campaign for cultivating the Virgin and Idle Lands, wheat 
aon a monoculture. Winter wheat is grown in the west of 
€ steppe and forest steppe, in the Ukraine, and in south central 
at Russia. East of the Volga the severity of the winters 
tl s only spring wheat, giving a markedly lower yield per acre. 
i e of considerably less importance than other grains and 
veri grown in the lower Volga and northern Caucasus areas, 
ii hg is mainly confined to central parts of European Russia 
of illet to the northern steppe. Maize is widely grown, but is 
i ee importance in the south of the European steppe, 
ei it can best be grown to full ripeness and where it often oc- 
mh over 30% of the cropped area. 
o fon industrial crops tend to display latitudinal patterns 
tipa, tibution, „In the north flax is dominant. South of the 
w ‘ie Oka rivers it dies out and is replaced by hemp. Sugar 
Wits arTated in the forest steppe zone, on the Volyno- 
Ukrain ‘aya Vozvyshennost’ (Volyno-Podolsk Upland) of the 
rere and on the Central Russian Upland. In the steppes sun- 
een are the main industrial crop, followed by tobacco. Cotton 
Valley fy to the irrigated lands of Central Asia and the Kura 
mustard | Azerbaijan. In the lower Volga and lower Don areas 
tropin iS grown, while soybeans form another highly localized 
almost ș -Valleys of the southern Far East. Potatoes are grown 
industriaj ete for human and animal consumption and for 
Seppe al purposes and are particularly important in the forest 
Zone, the central region around Moscow, Belorussia, and 
atic republics, 
towns, Thenrcening is most intensively carried on around the 
tiation ai e climatic peculiarities of Transcaucasia allow the cul- 
Ae Of py, Special crops, notably tea and citrus fruits. Vineyards 
8teat importance in Transcaucasia and on the south coast 


of the Krym (Crimea). A third major wine-producing area is 
Moldavia. The entire European south (especially Moldavia), 
Transcaucasia, and Central Asia are characterized by widespread 
fruit and vegetable growing. 

Cattle are found in all areas of arable farming and even north 
of its general limit on the floodplain meadows of northern rivers, 
Greatest numbers of cattle are found in the European steppe and 
forest steppe. Generally, dairy cattle predominate in the north 
and west and beef cattle in the south, but local concentrations of 
dairying are found in the neighbourhood of all larger towns. Pigs, 
equally widespread, are of greatest importance in the Ukraine, 
the Baltic republics, and the Kuban’ region. The role of sheep in 
livestock husbandry increases southward into the drier parts of 
the Soviet Union to become very important in the northern Cau- 
casus area, Transcaucasia, and Central Asia. In Central Asia the 
special variety of karakul sheep is common, 


B. INDUSTRY 


1. Development of Industry.—Prerevolutionary industry 
was to a large extent confined to three areas. Coal mining and 
heavy industry was concentrated in the Donbass (see Natural Re- 
sources, above) which in 1913 supplied 70% of Russian coal out- 
put and 67% of the pig iron. The central region around Moscow, 
and especially to the east of it, made consumer goods, particularly 
textiles. This region produced about 94% of the country’s textile 
output, which was then the fourth largest in the world, The third 
centre was the city of Petrograd (St. Petersburg) with a wide 
range of engineering and consumer goods industries. These three 
areas in 1912 accounted for 62% of industrial production by value. 
Outside them, the only significant industrial concentrations were 
in ports such as Odessa, in Poland with the Lodz textile industries, 
and in the areas of primary mineral production, that is, the Urals, 
with small-scale iron and copper smelting, and the Baku oil field. 

World War I and, above all, the civil war that followed the 
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Revolution had disastrous consequences for industry. This was 
the period of War Communism (see History, above). Although 
Lenin had not intended immediate nationalization at first, the 
chaotic situation forced his hand. The banks were nationalized 
within weeks of the October rising. Foreign trade was made a 
state monopoly. During 1918 all industries and workshops em- 
ploying more than ten persons were nationalized (or five persons 
if machinery was used). Industry came to almost a complete 
standstill. Pig iron and steel output almost ceased. Trotski at- 
tempted to improve the situation by employing the Red Army as a 
labour force, but with no success. The desperate shortage of al- 
most all manufactured goods, as well as of food, led to uprisings 
against the Communists in 1921 and Lenin was compelled to adopt 
his New Economic Policy (NEP) (see History and Agriculture, 
above). Under the policy, small-scale private ownership, private 
investment, and private trade were permitted. The year 1921 
also saw the establishment of the State Planning Commission 
(GOSPLAN), responsible for drawing up plans for the country’s 
economy as a whole. Even earlier, in 1920, the State Commission 
for Electrification (GOELRO) had been established. 

The consequences of the NEP were soon felt. Industry at once 
began to recover and by 1928 production in general had surpassed 
the 1913 level. It was now possible for the Communist leaders to 
set about reorganizing the economy on Marxist lines. Private 
ownership and foreign investment in production were ended. This 
year saw the launching of the first five-year plan, running until 
1932. This was followed by the second five-year plan, 1933-37, 
and the third plan, 1938-42, but this latter was abruptly cut short 
by the German invasion of 1941. In all three plans the develop- 
ment of the industrial economy was controlled in detail by 
GOSPLAN, Overwhelming emphasis was placed on the growth 
of heavy industry. In 1928 heavy industry accounted for 40% 
of industrial production; in 1940 its share was 61%. Production 
of consumer goods stagnated or declined, either absolutely or on a 
per capita calculation. The years of the early five-year plans saw 
hardship, suffering, and shortages for the population at large. 

Nevertheless, heavy industrial production made great strides. 
Output of coal roughly doubled in each of the first two plans and 
by 1940 was 54 times greater than in 1913. Steel production 
tripled in the second five-year plan and by 1940 was more than 
four times as great as in 1913. ‘These great increases led to labour 
shortages and measures were introduced to direct labour and pre- 
vent free movement between one employment and another. 

The original heavy industrial region, the Donbass, grew rapidly 
and easily maintained its primacy, but new regions were added. 
First of these was the Urals, where prerevolutionary industry had 
largely been confined to primary processes of iron and copper min- 
ing and smelting. During the first three plans no less than 17 steel 
works were constructed or started in the Urals. Largest was the 
huge integrated works at Magnitogorsk (g.v.), for which an en- 
tirely new town was established. By 1940 the Urals alone were 
making 3,900,000 tons of steel. Nonferrous metallurgy also made 
rapid progress in the Urals. The second new heavy industry base 
was the Kuzbass coalfield of western Siberia. Although coal had 
been found there as early as 1721, development up to 1928 had 
been negligible. There, too, new towns sprang up, including an- 
other new steel town with a very large integrated plant—Stalinsk, 
subsequently renamed. Novo-Kuznetsk - (Novokuznetsk; .v.). 
In the Far East a third new steel town, Komsomol’sk-na-Amure 
(Komsomolsk-on-Amur; .v.), was established, and in 1938 yet 
another, Elektrostal’, where steel was made in electric hearths, 
was created to the east of Moscow. } 

Together with production of iron and steel, heavy and medium 
was greatly expanded. In addition to giant machinery 
e of Kramatorsk in the Donbass and Sverdlovsk 
ber of tractor factories were built to A koei 

w collective farms. Large tractor works were set up at Chelya- 
ce a Urals, at Stalingrad (later Volgograd), and at Kharkov 

the Ukraine. During the period 1928-40 many mineral deposits 
<a = to be exploited intensively. The first drills were put down 
in the Volga-Urals oil field and the first shafts sunk in the Kara- 


ganda coalfield of Kazakhstan. 


engineering 
plants such as thos 
in the Urals, a num 
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‘machine. The Donbass was overrun by the Germans 


World War II inflicted heavy damage on the Sovie 


gether nearly 32,000 factories and workshops were destroy 
1945 steel production was down by one-third compared 
Great impetus was given to the industrialization of easte 
of the U.S.S.R. outside the war zone. The industrial pr 
of Siberia almost trebled in the war years, that of the 
of the middle Volga region increased by about 34 times, 
factories and their personnel were evacuated in toto to 
including three-quarters of all industrial equipment in 
Even as late as 1949, four years after the end of the w: 
industrial production came from regions to the east of a 
grad-Moscow-Volgograd. 4 
Thus the task of the fourth five-year plan, 1946-50, wi 
marily one of reconstruction, and the bulk of investm 
directed into the devastated area. About 7,000 lar 
terprises were constructed or reconstructed. One fa 
consequence of the destruction in the Donbass was th 
prises could be rebuilt on a large scale and provided wit 
modern equipment, The plan‘achieved a great measure o 
in heavy industry and raised production well above pre 
with steel production in 1950 running about 9,000,000 
almost 50% higher than in 1940, During this plan two 
projects were started. In 1949 the Council for Mutual E 
Assistance (Comecon) among the Communist countries o 
Europe was set up; and the plan for a series of Ia 
electric stations on the Volga was put in hand, The 
the fifth five-year plan, 1951-55, which like its predecesso 
overwhelming emphasis on heavy industry. In addition! 
creased capacity in the existing industrial areas—Don 
and Kuzbass—new iron- and steelworks were located to si 
ticular regions. In Transcaucasia the Rustavi iron- and st 
was built near Tbilisi (Tiflis); in the Uzbek S.S.R., the 
steel plant came into being, while a third fully integral 
was sited at Temir-Tau near Karaganda in Kazakhs 
Cherepovets in Vologodskaya (Vologda) Oblast’, an-il 
works was constructed on the shores of the Rybinskoye ( 
reservoir, to utilize Kola Peninsula ore and Vorkuta coal. 
Halfway through the fifth plan, in March 1953, Sta 
Effects on the economy were not immediately seen and} 
an advocate of increased consumer goods production, wa 
in the struggle for power by Khrushchev. When the plan 
it was succeeded by the sixth five-year plan scheduled to: 
1956 to 1960 and with much the same priorities, altho 
sumer goods production was stepped up. Heavy indu 
ceived over 40% of all capital investment for the sixth p! 
the first sign of change had already appeared in Kh 
secret speech to the 20th Congress of the Communist Par 
U.S.S.R. in 1956, in which he attacked Stalin for his “cult 0 
personality.” In 1957 a major reappraisal of industry angil 
trial management was undertaken; the findings were repom 
Khrushchev in a speech to the Supreme Soviét. 
era of the five-year plans, control of industry had b 
and more centralized in Moscow in an enormous mim 
reaucracy, Industrial ministries proliferate: 
rival empire building. Often industry came 
ministry. ‘There was both a Ministry of Power Stal 
Ministry of Power Station Construction. Enterprises 
cally adjacent and economically interdependent were pr 
cooperate without reference back to different ministries i 
causing much delay and inefficiency. Khrushchev 1n 5" 
cited the case of prefabricated houses sent by one mint 
Kirov in European Russia to Krasnoyarsk in Siberia, 
other ministry sent prefabricated houses from : 
Euro] Russia. 3 
While on the one hand control of industry v 
(temporarily—see above History: The Khrushchev 
After), on the other attempts were made to decent: i 
themselves and to rationalize their distributions. In ba, 
textile industry was singled out. Since pre-Revolu a 
the bulk of cotton, linen, and woolen manufacture hai y fd 
trated in the Central Industrial Region (the Centre), 
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TABLE XUI.—Industrial Production of the U S.S.R. 
(In thousand metric tons; electricity in million kw-hr.) 
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production from coke ovens and 
blast furnaces to finished steel 


Item 1913* 1940 S 1960 1965 1970 processing. Other plants carry 
: lan Actual Plan Actual (Plan) out only part of the process, such 
29,104 165,000 7 ii i i 

Gal ade | aa |. AER | aa | aan | gee “| aeoea T aopo | as iron smelting and the making 

lectrcity 1900 48,300 320,000 292,000 510.000 5071000 345000 of iron castings. Where there is 
ig iron y z l 67,500 i 

Fig kron 4300 18317 28'000 een Horr peroo, APE haulage of raw materials, com- 

Cement 5 5,675 $5,000 45,500 78,000 12,400 102,500 monly ferrous metallurgy devel- 


‘Russia before World War Iin 1921 frontiers. 


cow to Yaroslavl’ on the Volga, In 1955 this area made 81% of 
all Soviet cotton cloth, while the cotton-growing regions of Cen- 
tral Asia produced only 5%. Similarly, 68% of linen cloth was 
made in mills of the Centre, while the flax-growing areas of the 
Baltic republics and northwestern R.S.F.S.R: produced only 10%. 
It was announced that these industries were to be moved gradually 
to the producing areas. However, little was done to overcome 
industrial inertia and in 1962 the five Central Asian republics were 
still producing only 5.5% of cotton cloth, Another industry to be 
transferred to areas of raw-material supply was the timber indus- 
try. Too large a share of production in 1957 was still coming 
ftom the seriously depleted forests of central and southern Euro- 
pean Russia. Greater exploitation of the under-used boreal forest 
of the European northeast and Siberia was planned. 

A consequence of the great reappraisal of industry in 1957 was 
the ending of the five-year-plan era. The sixth plan, then running, 
was cut short in 1958 and replaced by a seven-year plan which ran 
from 1959 to 1965. The main objectives were attainment of the 
same output per head of population as the U.S.; a rise in gross 
industrial output by 8.7% annually; emphasis on increasing pro- 
ducer goods at the expense of consumer goods (though substantial 
increases were planned there also) ; a large housing program ; wage 
increases up to 40%; and, if possible, a shorter working week. It 
was also announced in 1958 that grandiose projects requiring 
heavy investment and much time to complete would no longer 
be launched. Instead, cheaper and more rapidly built thermal 
stations would be constructed, The range of planning was in- 
creased still further by the 22nd Party Congress in October 1961, 
which approved industrial plans for a 20-year period, 1960-80. 
Included in the plan were 180 hydroelectric stations, some very 
large, thus reversing the 1958 decision. In presenting the 20-year 
plan Khrushchev announced that heavy industry would continue 
to play the leading role. However, production of consumer goods 
Was to be increased at a faster rate. The plan embodied a steep 
absolute increase in investment in consumer-goods industries, but 
the proportion of total investment to be directed to these indus- 
tries was planned to fall, In 1960 investment in consumer-goods 
industries was 48% of that in capital-goods industries: by 1980 
the proportion was planned to fall to 35%. | 

Speaking before the 23rd Congress of the CPSU, Kosygin ad- 
mitted that the industrial aims of the seven-year plan 1958-65 
Were “erroneously calculated” and in many cases had proved 
Practically unattainable. + Having condemned Khrushchey's “sub- 
fective,” “dilettantish,” and “anti-Leninist” approach to the prob- 
sts of national economy, Kosygin said that the 1970 aims were 
m many fields lower than those previously planned, but they were 

on objective realities. (See TABLE XIII.) 
stim t02] growth of industrial production during 1966-70 was 
fo med at 47-50%. The output of capital goods (group A) was 
Be by 49-52%, while that of consumer goods (group B) by 
wich yi During the-years 1961-65 the growth in the group A 
oild. 58%, but in the group B only 36%. ‘The national income 
ings row during 1966-70 by 38-41% and the individual em, 
ee head of the population would rise by 30%. ae the 
tees 958-65 the average monthly pay of workers and employers 

2 Tet 78 to 95 rubles. 
ma ttial Distributions—The bulk of the heavy ferrous 
Materia industries is naturally located by the sources of Som 
other” S- Some, as in the Donbass and Kuzbass, are on coal A : 
teas” 4s in the Urals, are at deposits of iron ore. In all three 
ta Which are the principal metallurgical regions of the country, 

ety large iron- and steelworks, with fully integrated cycles of 


{Hard coal, anthracite and brown coal on a ton-for-ton basis. 


ops at either end of the haul. 
t ý Thus Krivoy (Krivoi) Rog sup- 
plies the Donbass with iron ore andin return receives Donbass coke 
for its own iron- and steelworks. Similarly, the Urals blast fur- 
naces obtain their coke requirements from the Kuzbass and from 
Karaganda, and iron ore is sent as a return freight to the metal- 
lurgical plants in Novokuznetsk (Kuzbass) and Temir-Tau (Kara- 
ganda). Steelworks have also developed at intermediate points 
between coking coal and iron ore supplies: Zaporozh’ye, Dnepro- 
petrovsk, and Dneprodzerzhinsk lie on the Dnieper between Krivoy 
Rog and the Donbass and produce high-grade steels in electric 
hearths, using hydroelectric power from the Dnieper. Similarly, 
the large Azovstal’ iron- and steelworks in Zhdanov on the Sea 
of Azov lies on the route of iron ore from Kerch’ to the 
Donbass. 

During the 1960s a fourth ferrous metallurgical base was de- 
veloping in the Angara River Basin, based on coal from the Che- 
remkhovo field, iron ore from the vicinity of Bratsk, and electric 
power from the Irkutsk and Bratsk barrages on the Angara. There 
are also relict ferrous metallurgical regions where the industry 
developed at an early date and where it has survived despite lack 
of raw materials. One such area is the Tula-Lipetsk region where 
metallurgy developed in the 17th century and persists, although 
pig iron there costs three times as much to produce as at Magni- 
togorsk. The steady growth of iron mining in the Kursk Magnetic 
Anomaly is improving the supply of ore to these plants, Also 
relict are the steelworks of Moscow and Leningrad, although Mos- 
cow has been joined by the electric-hearth steel plant of Elektro- 
stal’, just east of the capital. Some smaller steelworks are located 
near consuming areas rather than near raw-material supply. These 
include the Komsomol’sk plant of the Far East, the Begovat works 
of the Uzbek S.S.R., and the Rustavi works of Georgia. 

Nonferrous metallurgy is located mainly at the sources of ore. 
Copper smelting is confined to the Urals (Krasnoural’sk, Kirovo- 
grad, Revda, Kyshtym, and Mednogorsk), and to the copper-min- 
ing towns of Balkhash and Dzhezkazgan in Kazakhstan and Ala- 
verdi in Armenia. The Urals, with their range of metal ores, 
possess other forms of nonferrous metallurgy—aluminum (Kras- 
notur'insk and Kamensk-Ural’skiy) and nickel (Rezh and Orsk). 
Aluminum is produced at Novo-Kuznetsk, but in general plants 
are located near electric power: Yerevan, Volgograd, Zaporozh’ye, 
Volkhov, and Kandalaksha plants have their own hydroelectric sta- 
tions. In general, zinc plants also are established near sources of 
electric power rather than near the ore: the Chelyabinsk plant uses 
electric power derived from burning low-grade lignite, and Ust’- 
Kamenogorsk in Rudnyy Altai utilizes hydroelectric power. 

Heavy engineering, with the exception of shipbuilding, is closely 
allied in distribution to the steel industry which supplies its ma- 
terials. The largest heavy-machinery works are in the Urals at 
Sverdlovsk, in the Donbass at Kramatorsk, and in the Kuzbass 
at Novo-Kuznetsk. Locomotives are made at Lugansk (Donbass), 
Krasnoyarsk, Ulan-Ude, and Novocherkassk, and rolling stock at 
Nizhniy (Nizhni) Tagil (Urals). Another major centre of loco- 
motive building, Kolomna, southeast of Moscow, maintains a pre- 
Revolutionary location, as do the plants at Gorki, Bryansk, and 
Kharkov, Medium engineering is far more widely distributed, oc- 
curring not only in the three major industrial areas but also where 
there are other large concentrations of population. The manufac- 
ture of cars and buses is centred largely in Moscow and Gorki, 
and of trucks in Moscow and Minsk. A number of industrial 
towns between Moscow. and Gorki make automobile parts which 
are used in the two large centres. Production of tractors and other 
agricultural machinery is very widespread. Major centres are 
Chelyabinsk, Volgograd, Kharkov, Minsk, and Vladimir for trac- 
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tors; Novosibirsk, Omsk, Tselinograd, Tashkent, Mingechaur in 
Azerbaijan, Rostov-na-Donu, Dnepropetrovsk, and many others 
for combines and other farm machines. Precision engineering, 
although more widely distributed than before, is still chiefly con- 
centrated in old-established engineering centres and, above all, 
in Moscow, Leningrad, Gorki, and Kiev, Moscow and Leningrad 
are outstandingly the most important centres for making diesel 
motors and turbines and for other forms of electrical engineering. 
Shipbuilding is concentrated (except for small craft) in seven 
ports: Kherson and Nikolayev on the Black Sea, Leningrad and 
Klaipeda on the Baltic, Archangel on the White Sea, Murmansk 
on the Barents Sea, and Krasnogorsk in southern Sakhalin. 

As varied in distribution as engineering is the chemicals indus- 
try. Some branches, such as soda making, use large quantities 
of raw materials and fuel, and are concentrated where both are 
available: Berezniki on the Kama (using Solikamsk salts and Kizel 
coal), Artémovsk (Artemovsk) in the Donbass (with salt and 
coal), and Usol’ye-Sibirskoye near Irkutsk (also with salt and 
coal). The huge reserves of various salts on the upper Kama have 
brought about the development of large-scale and varied chemical 
manufacture in Berezniki, Perm’, and Solikamsk, including am- 
monia, sulfuric acid, phosphates and superphosphates, and potash. 
Although the Khibiny Mountains of the Kola Peninsula are the 
principal raw-material source for phosphate fertilizers, they are 
produced not only on the spot at Kirovsk, but also widely over 
European Russia, at Leningrad, Novomoskoysk near Tula, Vos- 
kresensk and Vladimir (both in the Central Region), in the Baltic 
ports (Tallinn, Riga, and Klaipeda), and in the Donbass. Nitrog- 
enous fertilizers are made chiefly on the coalfields or near blast 
furnaces using by-products; for example, at Magnitogorsk in the 
Urals, Kemerovo and Novo-Kuznetsk in the Kuzbass, and Gor- 
lovka in the Donbass. With no natural rubber of its own, the 
U.S.S.R. depends on its own synthetic rubber production. The 
oldest centres lie in the forest steppe zone, where there is intensive 
potato growing, the potatoes supplying industrial alcohol as a base. 
Such centres are Voronezh and Yefremov (Tul’skaya [Tula] 
Oblast’). With the increasing use of methyl alcohol as a base for 
synthetic rubber, new centres have developed on the oil fields, 
notably Sumgait near Baku and Stavropol’ near Kuybyshev. An- 
other centre is Yerevan, with its cheap hydroelectric power. The 
making of plastics started slowly in the U.S.S.R. in comparison to 
the U.S. and West European countries. Now growth of this indus- 
try is accelerating rapidly, particularly in petrochemical towns on 
the oil fields and also in some older industrial centres such as 
Orekhovo-Zuyevo and Vladimir, east of Moscow, Sverdlovsk and 
Nizhniy Tagil in the Urals, and Tyumen’ and Novosibirsk in west- 
ern Siberia. 

One of the most concentrated of all industries is the manufac- 
ture of textiles. The Central Industrial Region, that is the area 
from Moscow northeast to the middle Volga (known as the Cen- 
tre), has remained dominant since the first development of indus- 
try. The main cotton towns are Moscow, Noginsk, Vladimir, 
Kovrov, Ivanovo, Murom, Serpukhov, and Kineshma. Linen is 
made in Moscow, Yaroslavl, Ivanovo, Kostroma, and Kineshma. 
Wool is the principal textile at Zagorsk and Pavlovskiy Posad and 
in parts of Greater Moscow. Moscow is also a major producer of 
silk goods. In addition to the main centres, there are scores of 
smaller textile towns in the region, mostly specializing in one or 
other fabric. Outside the Central Industrial Region the only sig- 
nificant textile centres are Tashkent and some other Central Asian 
towns for cotton; Pskov, Orsha, and various towns in the European 
northwest for linen, The making up of clothing is far more wide- 
ad than its production and is found to some extent in most 
(R. A. F.) 


spre 
towns. 
C. FINANCE AND TRADE 


1. Finance.—Planning and management of the Soviet economy, 
calculation in quantity units, is based on a 
f product outputs and distribution and of 
known as material balances. Under 
only a derivative and play a sub- 
as do the “summary 


relying essentially on 
system of balances 0 
manpower (in physical terms), 
this system financial plans are 
sidiary role in the running of the economy, 
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national economic balance” which provides the all-national. 
gregates in money terms and the national “financial plan” 
consolidates public accounts and those of banking services, 
Banking.—Control over the implementation of the financial l 
and of the government’s monetary policy is the responsibilit 
the central bank: the State Bank (Gosudarstvennyi Bank, ys 
referred to as Gosbank), founded in 1921 with the head off 
Moscow and branches throughout the country. It is subordin 
directly to the Council of Ministers and operates on the b 
credit and cash plans which are closely interlocked with the 
all economic plan; it has the monopoly of issue of bank n 
While the monetary unit (the ruble; see MONETARY Unir) i§ de 
fined in terms of gold content, bank notes are not redeemab 
gold and Gosbank’s issue operations are not restricted with re 
to its gold or convertible foreign exchange reserve; its establi 
practice is not to reveal its holdings of such assets. Gosbank hy 
further the monopoly of holding deposits (clearing and cur 
accounts) for all enterprises and institutions, and it acts as the 
compulsory clearing agency for the settlement of their tra 
tions. Settlement in cash of inter-enterprise debts and payment 
is prohibited by law. Withdrawals in cash from enterprises’ 
institutions’ accounts with Gosbank are permitted only for sti 
specified purposes, i.e., for meeting salary and petty cash expens 
Thus money circulation is largely confined to the economy's con 
sumption sphere; more than four-fifths of all cash paid into the 
bank comes from the sale of consumer goods and services. 
bank is the exclusive source of short-term credits to enterprises} 
mutual granting of credits by enterprises is forbidden, The 
cipal source of long-term investment credits is the Developn 
Bank (Stroitelnyi Bank, usually abbreviated to Stroibank) 
agency subordinated to the Council. of National Economy. 
bank’s credit-granting operations reflect its role as a state contm 
over enterprises; it checks currently and on a continuous 
clients’ compliance with the plans, their performance and efficienty 
Gosbank has the monopoly of settlements connected with the 
U.S.S.R.’s foreign payments and centralizes the country’s fo 
exchange operations, Finally, it is the government's chief bat 
for the implementation of the state budget: all payments from 
into the budget are carried out through Gosbank. The Vnesil 
bank (Bank dlya Vneshney Torgovli) handles jointly with 
Gosbank the finances of foreign trade. A system of savings? 
(sberegatelnaya kassa) handles private deposits which under 
viet planning are marginal in the total of capital formation. 
The Budget.—Roughly half the national income passes throu 
the state budget which in accordance with the logic of a centi 
planned economy integrates the country’s finance, Usually j 
fined as the principal instrument for the redistribution of the e 
omy’s income and accumulation, the budget is closely related to 
overall economic plan; in substance it forms a component 
plan and is elaborated by the Ministry of Finance and nS 
by the Council of Ministers. The Supreme Council of the oe 
gives final sanction to the yearly budgetary bill which ik 
the budgets of the union and of member republics, the lati 
counting for about half the total. The implementation 0 
budget by branches of the Ministry of Finance, that PEN i 
current operations and performance of enterprises 1 rea 
plan fulfillment, acts with the banking system as @ pas 4 
nism on the economy. The budget has been growing ron er 
from year to year; by 1966 its revenue and expenditure h 
the sum of 105,000,000,000 rubles each. An almost precise 
of revenue and expenditure is its usual characteristic. 
Budget Revenue—Revenue derives largely from Lt ‘i 
enterprises, and less than one-tenth of it comes from r ; 
The aims of social-economic policies with regard to tl ar 
tion’s real purchasing power—its size and distribution— 4" 
pursued by direct shaping of the households’ incomes anı 
tures (earnings as related to prices of consumer ach ondi 
is, therefore, no need to resort to taxation of the popula f 
extent usual in private-enterprise systems. The bulk > ha 
from enterprises, amounting to nearly three-quarters no t 
budgetary revenue, comes under the two headings © a the 
and profit transfers. However, the distinction betwe t 
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js marginal as the functions of the taxing state and of the entre- 
preneur are largely merged in the U.S.S.R. The ratio between the 

rts of funds drawn from enterprises under the two headings 
fuctuates according to accountancy methods and administrative 
convenience rather than consideration of principle. There has 
been a long-term tendency for the share of turnover tax to de- 
cine while profit transfers increase. In the early 1950s profit 
transfers accounted for about one-fifth of the combined amount of 
the two; by the mid-1960s the proportion had more than doubled. 

Budget Expenditure—As much as two-fifths of Soviet budget- 
ary expenditure is devoted to financing the national economy, in- 
duding current outlays, such as subsidies to enterprises to meet 
their operational deficits, which in most cases are due to prices 
being set at below-cost levels in some branches of industry, par- 
ticularly in heavy industry, While the budget centralizes the bulk 
of the country’s finance for capital formation, totaling by the mid- 
1960s a quarter of the national income, the share of budgetary 
allocations has been falling rather steeply during the last few 
decades, In the mid-1950s these allocations were responsible for 
two-thirds and by the mid-1960s for only half of the total invest- 
ment outlay, while the share of enterprises’ own funds (deprecia- 
tion charges and retained profits) correspondingly increased. 
However, in itself, this trend toward decentralization of sources of 
finance for investment does not, necessarily, in the U.S.S.R., mir- 
ror a decentralization of decision making with regard to capital 
formation, The remainder of budgetary expenditure is accounted 
for by government and social consumption. As to the latter, there 
has been a gradual rise in insurance and welfare payments to the 
population and by the mid-1960s they were twice as large as bud- 
getary revenue from households. Among the items of government 
consumption, defense expenditure tends to fluctuate in relation to 
developments on the international stage (it made up 20% of the 
total budgetary expenditure in 1950, 12% in 1960, 16% in 1962, 
13% in 1965, and 18% in 1966), Generally, however, Soviet 
documentation of budgetary expenditure is very scanty compared 
with that of the West, and this tends to limit the meaningfulness of 
any comparative analysis on an international basis. 

2, Trade.—Internal Commodity Distribution —Commodity 
distribution within the Soviet economy, as far as producer goods 
and, in particular, capital goods are concerned, is basically orga- 
nized in a system of direct allocation, materyalno-technicheskoye 
mabzhenye (material-technical supply). This applies both to the 
intra-industry flows of raw materials and intermediate goods and 
tothe supply of finished producer goods to users. Orders of assign- 
Ment issued by the authority concerned within the provisions of 
the plan form ultimately the basis of inter-enterprise “contracts” 
Which specify details and terms of delivery of goods. Transac- 
tions are carried out at prices which are centrally fixed and, in 
Principle, uniform for the whole economy. In this sphere of com- 
modity distribution the price is determined on the basis of the 
Average branch cost rather than of supply and demand equilibrium. 

price formula used is held to be derived from Marx’s theory 
of value and takes into account the cost of labour, materials, and 

Preciation of capital assets used in production, plus a small nor- 
mative profit rate in relation to total cost. 

he distribution of consumer goods and a limited number of 
Moducer goods (e.g., for the use of collective farmers on their 
Private plots) is by internal trade. A special Ministry of Internal 
he Operates in two networks, wholesale and retail, covering the 
Ww ole country, Three-fifths of the turnover of about 600,000 
pa shops with a staff of 2,500,000 consists of sales of food- 
RHA What is termed “organized” trade accounts for the bulk 
fa the sales volume; it consists of government shops responsible 
ae about two-thirds of the national total sales volume, and of 
tae shops, owned by producers’ (mainly artisans’) and 
Vol mers Cooperatives. Only a marginal percentage of the sales 

‘ume is contributed by the unorganized trade, largely in the 
allan at which collective farmers dispose of their sur- 

notably such foodstuffs as meat, poultry, and eggs. 

ce the abolition of formal rationing (1947) price mechanism 

en relied upon as a control in the distribution of consumer 

i however, there is de facto rationing by queues, waiting 


y 
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lists, or specific allocation of some consumer durables related to 
incentive plans, In the post-1947 period more formal ways of 
rationing have been resorted to only as an exceptional and tempo- 
rary measure in order to assure fair distribution of basic food- 
stuffs in short supply. Retail prices of consumer goods are essen- 
tially uniform for the country and are centrally- determined. 
Unlike prices of producer goods within the regime of “material- 
technical supplies” (see above), prices of consumer goods are set, 
by use of the: turnover tax, so as to balance out as closely as pos- 
sible demand and supply. With few exceptions turnover tax is 
charged on consumer goods, and rates for each commodity are 
fixed in such a way that the price, including the turnover tax, 
should clear the market.. The overall equilibrium in the consumer- 
goods market is based on the “balance sheet of the population’s 
incomes and expenditure”; differentiation of tax on various goods 
and the fixing of price relations rests on the analysis of trade rec- 
ords and sample-surveys of family budgets (indicating the price 
and income elasticities of demand), Prices in the unorganized 

trade sector, left free to be formed by supply and demand, are 

normally higher than in the shops of the organized trade; differ- 

ences were averaging at times as much as 70%, but on the whole 

these disparities have tended to decrease in recent decades, After 

a series of price readjustments carried out in the early post-World 

War II years, one of the policy aims has been to keep retail prices 

of consumer goods as stable as possible; this corresponds to the 

accepted philosophy that a citizen in a socialist society gains his 

share in the rising productivity primarily through changes in his 

wage packet, as worker rather than as consumer, 

Foreign Trade.—In the Soviet Union foreign trade is a state 
monopoly (established by a decree of 1917) administered through 
a Ministry of Foreign Trade which controls a group of agencies 
that subdivide into main exporting and importing branches. As 
the state is the monopolist trader there is logically little scope for 
its influencing foreign commerce by indirect means of tariff poli- 
cies; in fact, the operation of Soviet customs duties is largely con- 
fined to marginal imports such as those in the travelers’ traffic, 

External trade is operated within the overall national economic 
plan and is planned so as to meet requirements in foreign goods; 
the possibilities of payment for such goods by means of exportable 
surpluses or otherwise are taken into account. Estimates and 
trade agreements concluded with other countries form the basis 
of the foreign trade plan. Soviet bilateral agreements with states 
having a private-enterprise market economy usually provide only 
a broad framework of transactions, and set some maximum quotas 
of imports and minimum quotas of exports for specified commodi- 
ties, 

By contrast, agreements with centrally planned economies 
tend to stipulate more or less precise quantities of imports and 
exports in physical and/or financial terms, Member countries of 
the Council for Mutual Economic Assistance (Comecon; see Mu- 
TUAL Economic ASSISTANCE, CounciL For) have tended to har- 
monize their “perspective” plans and to conclude (under the aegis 
of this organization) trade agreements in the light of such coordi- 
nated national plans, An international bank was established in 
1964, with the head office in Moscow, to organize these multilateral 
trading accounts and to act as a clearing agency. ; A 

Prices paid and charged in foreign trade are effectively insulated 
from Soviet domestic prices (which gives rise to equalization pay- 
ments to enterprises concerned and charges channeled through the 
state budget). The principle adopted by the U.S.S.R. in trading 
with the Comecon countries is to pay and charge prices prevailing 
in world markets, with certain reservations intended in particular 
to ensure the desired degree of price stability. 

Over a period of several decades growing tendencies toward 
self-sufficiency were discernible in Soviet foreign trade, largely 
resulting from the country’s size and endowment in natural re- 
sources, the kind of strategy of industrialization adopted, certain 
properties of the Soviet economic mechanism, combined with the 
state of the U.S.S.R.’s political international relations. The 
autarchic tendencies have been mitigated in the post-World War 
II period. It may be broadly estimated that in real terms the 
volume of Soviet trade in 1928—at the threshold of the industriali- 
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zation era—was less than a half of its 1913 level; it further de- 
creased by about two-fifths over the following decade; in the early 
1960s it was roughly six times greater than in 1938; by the mid- 
1960s its yearly turnover (that is exports plus imports) amounted 
to about 12,900,000,000 rubles ($14,300,000,000). The emer- 
gence of other centrally planned economies has been one of the 
principal stimulating elements in Soviet external commerce (com- 
merce with these economies is usually described, in Soviet termi- 
nology; as the “Socialist world market”), Also, since about the 
mid-1950s, the U.S.S.R. has tended to expand its trade with capi- 
talist economies, which likewise can be related partly to changes 
in international relations with a consequential relaxation of restric- 
tions on military grounds, as well as to purely economic considera- 
tions, such as the U.S.S.R.’s interest in keeping in touch with 
technological advance and availing itself of opportunities of trade 
in wider world markets. The Comecon region accounts for only 
about one-tenth of the total volume of the world’s trade. The 
volume of the U.S.S.R.’s imports and exports, each, can be esti- 
mated at no more than 3% of its national income (the propor- 
tion was three times as high in 1913). While the global trade figure 
places the U.S.S.R. among the leading trading nations of the world, 
its per capita figure (about $70 in the early 1960s) is very modest 
indeed. 

The emergence outside the Soviet Union of centrally planned 
economies in the 1940s induced a profound change in the geo- 
graphic structure of Soviet foreign trade. Countries with centrally 
planned economies account for the major part (about three- 
quarters) of the U.S.S.R.’s trade volume, and its chief trading 
partners are the industrialized countries of central Europe (see 
Table XIV). First place in Soviet trade has been occupied by the 
German Democratic Republic (except for a short period in the 
1950s when China superseded that country) followed by Czecho- 
slovakia and Poland, the three countries having a two-fifths share 
in the Soviet total. China’s share markedly declined (4% in 1963 
compared with 20% in 1959) largely because of political develop- 
ments between the two countries. 

Exchanges with industrialized private-enterprise economies ac- 
count for about one-tenth of the Soviet total; the leading trading 
partners in this class are Finland, the United Kingdom, the Federal 
Republic of Germany, Japan, Italy, and France; the order of im- 
portance of these countries in volume of trade with the Soviet 
Union fluctuates. 

Since the early 1950s the U.S.S.R. has also tried (partly for po- 
litical reasons) to expand its economic relations with the less de- 
veloped market economies, which has entailed granting credits to 
finance Soviet supplies of investment goods and technical aid; 
though annual outgoings on such credits granted in the past were 
increasing throughout the 1960s (about $400,000,000 a year), an- 
nual totals of new credit commitments showed a decline. 

These shifts in the direction of foreign trade, combined with 
the profound metamorphosis of the economy due to intensive in- 
dustrialization, have contributed also to changes in the commodity 


Taste XIV.—Main Directions of Soviet Trade 
‘Trade turnover (000,000,000 rubles) 


Communist countries | 1958 | 1963 Non-Communist 1958 | 1963 
countries 
Members of Comecon Industrially developed 
East Germany 145 | 2.36 countries 
Czechoslovakia 0.86 | 1.62 Finland . 0.23 | 0.39 
Poland 058 | 1415 iA iiia 0.20 | 0.31 
Hungary . 0.33 | 0.78 West Germany 0.12 | 0.25 
Rumania . O44 | 0.73 Japan 0.03 | 0.26 
Bulgaria . z | 0.36 | 0.85 Italy 0.07 | 0.25 
Others. {+ | O45. |. 0.14 France 0.15 | 0.16 
Others 0.42 | 0.80 
Other Communist 
countries 3 5 
China 1.36 | 0.54 || Developing countries 
Yugoslavia 0109 | 0.16 India 0.16 | 0.29 
Cuba 0.01 | 0.51 UAR 0.18 | 0.23 
Others . 0.12 0.23 Others 0.47 0.88 
Total 5.75 | 9.07 Total 2.03 | 3.82 


Turnover—exports plus imports. 

“Other Communist countries” includes North Korea and North Vietnam. 
‘Approximate conversion rates $1=0.9 rubles; £1=2.52 rubles. 

Source: Vneshnaya Torgovlya SSSR (Moscow) 1964. 
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Taste XV.—Commodity Structure of Soviet Foreign Trade, 
(percentages rounded) n 
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Commodity 1913 1928 
2 „Exports 
Machinery and equipment . . . . (0.3) (01) 
Fuels, raw materials, and metals PREA 43 63 
Consumer goods, , as o oee l l 24 34 
Other items’ "PS BR) Aa Flea 33 3 
Imports 
Machinery and equipment . s > è > o 16 4 
Fuels, raw materials, and metals TP ar 63 68 
Consumer goods CIUT Ae CRE i 21 8 
Other items .. + . = = 


Note: Comparability of classification over half-century is not entirely certain, 


composition of foreign trade (see Table XV). Farm produc 
in 1913 formed 70% of exports, but only 7% in 1963. Most sig. 
nificant in this period has been the growth of exports of machines 
and equipment, including complete plants, from nearly nil'to almost 
one-fifth of the total, thus reflecting the country’s spectacular pro- 
motion in industrial status. Also notable is the structural differ 
ence in its commodity exchanges with two broad groups of trading 
partners. In trade with less developed countries—both within and 
outside Comecon—the U.S.S.R. largely supplies manufactures and 
buys primary commodities. Whereas to industrially advanced 
countries, i.e., some Comecon members in central Europe and 
even more so the highly industrialized capitalist countries, the 
U.S.S.R. sells predominantly semifinished goods, fuels, and ny 
materials: mainly oil, lumber and wood, cotton, furs, and, except 
in the years of a poor harvest, grain. Regarding imports from 
these countries the U.S.S.R. is chiefly 4 buyer of manufactures, 
especially of more sophisticated machinery and equipment. Asé 
result of what could be seen as the two faces of Soviet trade, the 
overall share of engineering products in Soviet total imports isa 
most double that in Soviet total exports (making up more than 
one-third of the former), While quantitatively these supplies from 

abroad are only marginal in relation to the vast total of equipment | 
currently installed in the Soviet Union, they are recognized as 8 


considerable factor in assisting its technological poma ie 
ist indus- 


sized longer-term credits. Thi 
and substantial deficit in trade with these countries; the U. 
has, however, an export surplus with the United Kingdom. 
Soviet Union’s bargaining position is weakened by a detectat 
long-range trend in terms of trade against its staple commodities 
Since the mid-1950s Soviet deficits with the regions of convert 
currency have had to be balanced out by means of substantial 7 
ments of gold to the world’s bullion markets (totaling over n M5 
64 about $2,000,000,000). Thus it is the Soviet gold mines is 
put not divulged) that provide the country with one of an 
dependable components of its exports. (AL. & 


D. TRANSPORT AND COMMUNICATIONS 


From earliest times until the second half of the 19th century Ù 
rivers of Russia were the main lines of communication, af 
the later 19th century they were completely eclipsed in ae f 
by the railways, which remain the dominant form of tra 
especially in the movement of freight. on ] 

i Roads.—In comparison with all other industrialized Ae 
tries the U.S.S.R. is very poorly served by roads and this Pip jai 
in the relatively small amount of freight using this form a 
port, Turnover is more than 100,000,000,000 ton-km, 4 ‘allay 
against more than 1,500,000,000,000 ton-km. on Regie 
Roads are of equally minor significance in passenger h 
Only 14% of all roads have a hard surface of any kind it surfac 
1% (8,264 mi. [13,300 km.]) have concrete or asp i ditt rad 
Half of the roads of the country are totally unimproved ni 
which become impassable quagmires in spring and autum” 
World War II several well-surfaced highways ha 
structed radiating out from Moscow to Leningrad and Crimen, 
frontier, to Minsk and Brest, to Kharkov and the 
Ryazan’ (Ryazan), and to Gorki and Kazan. pem raim 

In Siberia roads have been built as an alternative ons. 
since they are easier to maintain in permafrost com 
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Aldan highway joins the Trans-Siberian Railway at Never to the 

id mining town of Aldan and to Yakutsk. In the far northeast 
the Kolyma goldfields have been joined by highway to Magadan 
on the Sea of Okhotsk. Other highways have been built across 
the mountains of Central Asia and South Siberia from Alma-Ata 
and Karkaralinsk to Wusu in Sinkiang, from Biysk (Bisk) to 
Urumchi, Sinkiang, from Minusinsk to Ulan Bator, Mongolian 
People’s Republic, and from Ulan-Ude to Ulan Bator. Most larger 
towns are linked by long-distance bus services, which carry over 
900,000 passengers a year. 

2, Railways.—The first important railway was that linking St. 
Petersburg to Moscow, completed between 1843 and 1851. The 

read of the rail network was slow up to 1860; it was largely ac- 
complished by non-Russian firms using imported track and equip- 
ment, thus giving little stimulus to the Russian iron and steel 
industry. It was not until the 1870s and 1880s that the great Don- 
bass coalfield and the Krivoy Rog iron-ore mines received rail con- 
nections. From then to the Revolution development was fairly 
rapid in European Russia, In the 1890s work started on the Trans- 
Siberian Railway and by 1905 it was completed apart from a short 
stretch (east of Lake Baikal in Chita province) completed in 1915. 
In 1906 the line across Central Asia to Tashkent was finished. 
By 1913 there were 44,552 mi, (71,699 km.) of track in Russia, of 
which 85% was in Europe. 

After the Revolution railway construction continued and still 
continues. Unlike most of the industrial countries the U.S.S.R. 
is still in the railway age. By the outbreak of World War II, 
12,241 mi, (19,700 km.) of new track had been built, of which the 
most important were the Turksib Railway linking the Trans-Si- 
berian line to Central Asia and the railways of the Kuzbass, the 
Adler-Tuapse line around the western end of the Caucasus, and the 
double-tracking of the Moscow-Donbass line, Before the Revolu- 
tion nearly all lines other than that joining Moscow and Leningrad 
were single track. By the eve of World War II, 5,600 mi. (9,000 
km.) of second track had been constructed, During the war a rail- 
way was built from Kotlas to Vorkuta, opening up the coal and 
petroleum deposits around Vorkuta. A link along the south of the 
White Sea joining the Murmansk and Archangel lines enabled the 
ice-free port of Murmansk to function despite the German occu- 
pation of southern Karelia, 

Since World War II most construction has taken place east of 
the Urals, The heavily overloaded Trans-Siberian Railway be- 
tween the Kuzbass and the Urals has been relieved by the south 
Siberian railway from Magnitogorsk to Novo-Kuznetsk, while a 
thitd link, the Central Siberian from Troitsk through Kustanai 
tnd Kokchetay to Barnaul, was completed in the 1960s. Farther 
‘ast the Trans-Siberian Railway at Tayshet has been linked to 
the Lena River at Ust-Kut. By the early 1960s the length of 
track in the U.S.S.R: ( excluding mineral, timber, and factory lines) 
Wis 80,095 mi, (128,900 km,), This still represents less than a 
mile of track to every 100 sq.mi. The relatively even relief over 
much of the Soviet Union favours railway building, but the many 
“tke rivers requiring elaborate bridging and the climatic condi- 
tions (especially permafrost) present engineering problems of con- 
struction and maintenance. In the northern half of European 
an about 20% of all track needs repair every year from frost 

ge. 
maetause such a high proportion of freight moves by railway, 
ny lines are heavily overloaded. The U.S.S.R.’s railways carry 
a heaviest load of any in the world, over 17,000,000 tons per 
; tof track. Between 1913 and 1955 railway traffic increased by 
‘re than 124 times, while the length of track increased by 709%. 
? most heavily used ‘séctions are those linking coal and iron- 
mining areas, the Trans-Siberian line, the Kharkov-Kuyby- 
Chelyabinsk line, and the Karaganda-Magnitogorsk line, to- 
er with the Moscow-Ryazan’-Rostov line. To assist the flow 
traffic on these heavily used lines, electrification was started. 
(a Pe early 1960s, 12,750 mi. (20,400 km.) had been electrified 
shy One-sixth of the total mileage), including the Trans-Siberian 
Deck, east as Irkutsk, the line from Moscow to Kharkov and the 
ss and on via Rostov to the Caucasus, and all lines in Trans- 

“asia. Other electrified lines are the Moscow and Leningrad 
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suburban services, the northern Urals railways, and the lines link- 
ing Krivoy Rog to the Dnieper—the Moscow-Leningrad, Moscow- 
Perm’, and Moscow-Sverdlovsk lines, On lines not electrified, 
steam locomotives were being replaced in the 1960s by diesel 
traction. In the mid-1960s electric and diesel traction together 
accounted for 71% of the rail freight turnover, 

First place among goods transported is taken by coal and coke, 
which make up over one-quarter of the total weight carried and 
over one-fifth of the turnover in ton-miles, Slightly behind in 
weight are building materials, although the average length of 
haul is only about half that of coal, Petroleum and petroleum 
products and timber products are next in importance by weight 
but are relatively more important in the turnover as both types of 
freight have long average hauls (petroleum 845 mi. [1,360 km.], 
timber 944 mi. [1,519 km.], as against 421 mi. [678 km.] for 
coal). A feature of railway freight movement in the U.S.S.R, is 
the considerable increase in length of haul since the Revolution, 
from 308 mi. average for all goods in 1913 to 497 mi. in 1960, 
This trend reflects the opening up of more distant mineral re- 
sources, the shift of timber working to northern and eastern for- 
ests, and the wider spread of industry, It is also a major factor 
in the overloading of the railways. 

In the rail network, Moscow forms an outstanding nodal point 
focus, with 11 trunk lines radiating to all parts of the country, 
The marshaling yards there handle one-tenth of the union’s en- 
tire freight turnover, An outer-ring railway 25-40 mi, from the 
city has been built to relieve pressure, as well as an inner ring 
within the city, Other nodal points of national importance are 
Leningrad with ten radial lines, Kharkov, controlling traffic be- 
tween the Donbass and the industrial centres, and Kiev. 

The Soviet railways are broad-gauge, 5 ft. wide, This necessi- 
tates transshipment on the western frontier to standard European 
gauge. At the two main rail entry points, Brest and Chop, car- 
riages are lifted by jacks and sets of wheels of appropriate gauge 
are run in underneath, Rail connection with China, formerly only 
by the Chinese Eastern Railway through Manchuria, has been 
strengthened by the completion in 1955 of a line from Ulan-Ude on 
the Trans-Siberian through Ulan Bator, the capital of Mongolia, 
to Peking. 

3. Waterways.—The U.S.S.R. is fortunate in possessing a fine 
network of navigable rivers, totaling more than 87,000 mi. (140,- 
700 km.) in length, although the prolonged periods of freeze-up, 
especially in northern areas, are a severe limitation on their use, 
In the times of Kievan Rus and Muscovy, trade along the rivers 
was one of the most important, if not the most important, source 
of wealth, especially to towns controlling portages between one 
river basin and the next, Although the waterways of the U.S.S.R. 
have dwindled greatly in importance since the Revolution in rela- 
tion to rail traffic, the absolute amount of freight carried on pub- 
lic services had risen by 1964 to seven times the 1913 level. Over 
the same period the average length, of haul had fallen to 295 mi, 
(475 km.), little over half the average figure for rail, This would 
indicate that long-distance haulage has-been almost entirely trans- 
ferred to rail. On the waterways the chief freights are, of course, 
bulk cargoes, with timber and building materials (stone, bricks, 
cement) by far the most important. These two commodities ac- 
count for 43% and 33%, respectively, of all freight carried by 
the public river fleets, Relatively little coal is moved by water 
while the proportion of petroleum in river freight has fallen 
steadily as more pipelines are constructed. Fifth place in freight 
tonnage is taken by grain. These five cargoes, with metal ores, 
metal, and scrap, make up 99% of all freight. 

In the U.S.S.R. there are two main types of river fleet. The 
public services (operated by ministries or directorates at union- 
republic level) provide regular freight and passenger services or 
contract services, The second type consists of the fleets owned 
and operated by individual factories, mines, or construction under- 
takings. These fleets are generally used for short hauls, the aver- 
age distance being only 15 mi. There has been considerable mod- 
ernization of all fleets, with widespread replacement of steam by 
diesel-powered craft.) For passenger services fast hydroplanes 


are increasingly being used. 
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Since the fall of Kievan Rus in the 13th century the Volga has 
stood out as the most important waterway of Russia and its pre- 
eminence is as marked today. The Volga and its tributaries carry 
almost half of all river traffic. Its value has been increased by 
artificial links to other river basins. The earliest canals were 
built under Peter the Great when the headwaters of the Volga were 
joined to the Msta by canal at Vyshniy Volochék in 1708. At- 
tempts made by Peter to link the Volga to the Don by canal were 
unsuccessful. At the beginning of the 19th century further con- 
nections between the Volga and Leningrad were made by the 
Tikhvin and Mariinskiy canal systems. At the same time the 
Dnieper was joined to the Baltic by the Berezina Canal System, 
the Oginskiy Canal, and the Dnieper-Bug Canal. Today, all these 
early canals are in desuetude, except the Dnieper-Bug, rebuilt in 
1945, and the Mariinskiy system, enlarged in 1890-96. After the 
Revolution modern canals capable of taking seagoing ships were 
constructed. The first, in 1931-33, was the White Sea-Baltic 
Canal, which, with Lakes Ladoga and Onega and the canalized Neva 
and Svir’ rivers, joined Leningrad to Belomorsk on the White Sea. 
In 1932-37 Moscow was given direct access to the Volga by a 
canal north from the city. The Volga-Don Canal, finished in 
1952, opened the whole Volga system to seagoing craft. By 1964 
the Mariinskiy system was completely reconstructed to take sea- 
going ships and thus to form the last link in the inland waterway 
from the Black Sea to the Baltic and White seas. In late 1962 
approval was given to start work on a route for seagoing vessels 
between the Black and Baltic seas via the Dnieper, the Pripet, a 
new canal, and the Neman. The construction of cascades of 
hydroelectric stations on the Volga and Dnieper has greatly facili- 
tated navigation by removing the former hazards of shifting sand- 
banks and summer low water. 

In Siberia, although the freeze-up is very long, the rivers are 
important because over almost all the north they are the only 
lines of freight transport. Their orientation to the Arctic Ocean 
is a further handicap, although a certain amount of freight is 
moved out by the Northern Sea Route in summer. Coastwise traf- 
fic is quite important and carries nearly half again as much freight 
as river traffic, On the Pacific coast most settlements are accessi- 
ble only by sea or air and the Pacific has the largest of the Soviet 
merchant fleets. 

The U.S.S.R.’s oceangoing merchant fleet, in the past very small, 
is rapidly increasing in size; the tonnage had more than doubled 
during the seven-year plan (1959-1965). The bulk of trade is with 
Communist countries, but it is developing considerably with other 
countries, notably the U.A.R. (Egypt) and Syria. Timber, petro- 
leum, and petroleum products are the most significant exports. 

4. Pipelines.—Although the first pipeline in Russia was laid 
between Baku and Batumi in 1897-1907, the development of a 
pipe network has proceeded only slowly and the use of pipelines for 
petroleum transport is still small in comparison with the United 
States. Up to World War IT all pipelines constructed served the 
Caucasian fields. After the war pipelines were built from the 
Second Baku oil field between the Volga and Urals. A considerable 
extension of the system was begun in the 1960s under the seven- 
year plan. The Friendship pipeline was opened in 1964 and ex- 
tends westward from Kuybyshey across European Russia, branch- 
ing south at Michurinsk to the Black Sea, north at Unecha to the 
Baltic, and dividing at Mozyr’ to run west to the German Demo- 
cratic Republic and southwest to Czechoslovakia and Hungary. 

‘A number of long-distance pipelines have been built for natural 
gas. Moscow and the central industrial area now receive natural 
gas from Saratov on the Volga (approximately 400 mi. [640 km.]), 
from Shebelinka near the Donbass (400 mi.), from Stavropol’ in 

the northern Caucasus (800 mi. [1,290 km.]), and from Dashava 
in the western Ukraine via Kiev (600 mi. [960 km.]). Leningrad 
also receives Dashava gas. The Urals receive piped gas from 
Berézovo on the lower Ob’ and from Gazli near Bukhara in the 
Jzbek S.S.R. = 
ara Transport.—Since the Revolution and more particu- 
larly since World War I, an excellent network of HETA z 
services has developed, linking all major towns. mr out sae 
of Siberia, air provides the only regular means of communication. 
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As a carrier of freight, air traffic is totally insignifice 
little over 500,000 tons were carried (excluding mail 
details are lacking it may be assumed this con 
supplies to remote settlements in Siberia and spi 
as gold from the Siberian fields. Although almost 
run by the state airline, Aeroflot, those to northern se tl 
flown by the polar air service of the Northern Sea Ro 
tration. The rapid growth of passenger traffic by, air 
by the statistics: in 1955, 2,500,000 passengers were 
in 1960, 16,000,000 (but this should be compared with 2, 
000 on the railways). On the longer flights, jet a 
the powerful TU-104, are used; on jet flights, one hour 
mately equal to one day by train. The number of in 
flights is relatively limited compared with other high 
countries, but Moscow has regular, direct connect 
capitals of Communist countries, and also with New D 
and a number of Western European capitals (London, 
sels, Amsterdam, Copenhagen, Stockholm, and Hel: 
6. Postal Services and Telecommunications. 
U.S.S.R. is well served by efficient and regular pos 
About 68,000 post and telegraph offices in the mid-1 
handled over 4,000,000,000 letters, 16,000,000,000 newsp 
magazines, 100,000,000 parcels, and 250,000,000 tele 
these offices about 16,000 are in towns and the remaind 
areas. Telephone services link all the towns of the Sovi 
and 98% of the rural districts. In the early 1960s 
of the total number of telephones were connected to | 
interurban telephone network; the others were on loi 
There is a ratio of 1 telephone per 31.8 persons, 
Radio broadcasting stations are located in all tht 
union republics and other large cities, with many 1 
stations in regional and local centres, The major part 
population was served by 150 television centres and 
stations in the early 1960s; and there were about 35, 
sets and 10,000,000 television sets in the country. 
See also references under “Union of Soviet Socialis 
in the Index. 
Brsr1ocrapHy.—Physical Geography: L. S. Berg, Natt 
the U.S.S.R., Eng. trans. by O. A. Titelbaum (1950); 
Klimat SSSR (1956); A. A. Borisov, Klimaty SSSR 
Davydov, Gidrografiia SSSR, 2 vol. (1953-55) ; M. L 
Fisicheskaia geografiia SSSR (1956); E. N. Ivanova 
Pochvenno-Geograficheskoye Rayonirovaniye SSSR r 


Suslov, Physical Geography of Asiatic Russia, Eng. trans. 
Gershevsky (1961); F. N. Milkov, Prirodnyye Zony 
F. N. Milkov and N, A. Gvozdetskii, Fizicheskaia geo 
(1958) ; N. A. Gvozdetskii and N. I. Mikhaylov, Fisiches) 
SSSR (1963). f 
Natural Resources: Oxford Regional Economic Atlas, 
and Eastern Europe (1956); G. Kish, Economic Atlas 
Union (1960); I. P. Bardin (ed.), Zhelezorudnaia basa 
alurgii SSSR (1957) ; . Hodgkins, Soviet Power: Ener, 
Production and Potentials (1961); N. V. Shabarov and 
(eds.), Zapasy uglei i goriuchikh slantsev SSSR (1958) ; D. 
Minerals: a Key to Soviet Power (1953). K 
Anthropology and Ethnography: I. I. Zarubin, Spisok 
D. K. Zelenin, Russische (Ost-Slavische) 
Osnovy antropo 
Narody Sibiri (1 
P. Tolstov 


1964). 
í eee L. Fischer, Soviets in World Affairs, 2 vol. 
Chamberlin, Russian Revolution, 1917-1921, 2 vol, (19. 
The Revolution Betrayed (1937), Stalin (1947); J- V; 
anon., Short History of the Communist Party of the 
(1938, many translations), Leninism, Eng. trans. (1941); ( 
Communist International (1938), European Communist 
Beloff, Foreign Policy of Soviet Russia, 1929-1941, 2 VOX 
Soviet Policy in the Far East, 1944-51 (1953) 5 Hi ves 
Pattern of Communist Revolution (1953); E. H. ouiet 
Soviet Russia, 4 vol. (1950-54) ; Janė Degras (ed.); SAN 
on Foreign Policy, 1917—41, 3 vol. (1951-53), Commit 
1919-43, Documents, 3 vol. (1956-60) ; I. Deutscher, 9 
Biography (1960), Trotsky, 3 vol. (1954-63). 
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population: F. Lorimer, The Population of the Soviet Union (1946) ; 
p. N. Pavlovski and o A. To ay (eds.), Geografia naseleniia v 
ssp. Osnounye problemy ( è 
See and Administration: W. Duranty, Stalin & Co., the 
Politburo, the Men Who Run Russia (1949) ; B. Moore, Soviet Politics: 
the Dilemma of Power (1950) ; H. J. Berman, Justice in Russia (1950) ; 
|, Deutscher, Soviet Trade Unions (1950) ; International Labor Office, 
Trade Union Rights in the U.S.S.R: (1959), The Trade Union Situation 
jn the USSR. (1960); M. Fainsod, How Russia is Ruled (1953) ; 
M, Dewar, Labour Policy in the U.S.S.R., 1917-1928 (1956) ; H. E. 
Salisbury, Stalin’s Russia and After (1955); W. W. Rostow and A. 
Levin, The Dynamics of Soviet Society (1953); K. Mehnert, The 
Anatomy, of Soviet Man (1961); N. P. Vakar, The Taproot of Soviet 
Society (1962) ; T. Fitzsimmons (ed.), RSFSR, Russian Soviet Fed- 
wated Socialist Republic (1957); J. N. Hazard, Settling Disputes in 
Soviet Society (1960); L. Björk, Wages, Prices and Social Legislation 
in the Soviet Union (1953) ; R. Conquest, Power and Policy in the 
USSR. (1961); L. Schapiro, The Communist Party of the Soviet 
Union (1960). k y 
Defense: R. L. Garthoff, Soviet Military Doctrine (1953); H. S. 
Dinerstein, War and the Soviet Union (1959); J. Erickson, The Soviet 
High Command (1962); J. L. Nogee, Soviet Policy Towards Inter- 
national Control of Atomic Energy (1961); V. D. Sokolovsky, Military 
Strategy (1964); A, Werth, Russia at War, 1941-45 (1964); P. N. 
Pospelov (Chairman of the Editorial Committee), Istoriya Velikoy 
Otechestvennoy Voiny Sovetskogo Soyuza, 1941-45, 5 vol. (1961-63). 
Economy: G. N. Cherdantsey et al, Ekonomicheskaia geografia 
grafi 
SSSR, 3 vol. (1954-58) ; J. P. Cole and F. C. German, A Geography of 
the USS.R. (1961); D.: R. Hodgman, Soviet Industrial Production, 
1928-1951 (1954); H. Hunter, Soviet Transportation Policy (1957) ; 
P. I. Lyashchenko, History of the National Economy of Russia, to the 
1917 Revolution, Eng. trans. by L. M. Herman (1949); S. S. Balzak, 
V.F., Vasyutin, and Y. G. Feigin (eds.), Economic Geography of the 
USS.R, American edition ed, by C. D. Harris, Eng. trans. by R. M. 
Hankin and O. A, Titelbaum (1949); I. V. Nikolskii, Geografiia trans- 
porta SSSR (1960); A. Nove, The Soviet Economy (1961); H. 
Schwartz, Russia’s Soviet Economy, 2nd ed, (1954); P. N. Stepanov, 
Geografiia promyshlennosti SSSR (1955); H.'G. Shaffer (ed.), The 
Soviet Economy: a Collection of Western and Soviet Views (1963) ; 
P.E. Lydolf, Geography of the U.S.S.R. (1964) A. Bergson, The Eco- 
nomics of Soviet Planning, ch. 7, 8, and 12 (1964); R. W. Davies, The 
Development of the Soviet Budgetary System (1958); F. D. Holzman, 
Foreign Trade,” in A. Bergson and S. Kuznets (eds.), Economic Trends 
in the Soviet Union (1963); N. Spulber, The Soviet Economy, ch. 6 
and 9 (1962); A. Zauberman, “The Criterion of Efficiency of Foreign 
Trade in Soviet-Type Economies,” Economica (Feb. 1964) ; Vneshnaia 
Torgovlya SSSR (yearly foreign-trade statistics—text in Russian). 
_UNITARIANISM, as a system of Christian thought and re- 
ligious observance, derives its name from its central doctrine 
of the single personality of God the Father, in contrast with the 
trinitarian conception of his threefold being as Father, Son, and 
Holy Spirit (see Trintrv). The significance of the movement, 
owever, is imperfectly indicated by its name. Its true impor- 
tance lies in an undogmatic approach to religious questions and in 
A teachings concerning God, man, the nature and work of Jesus 
Aas and the sources of religious belief. Throughout their his- 
‘ory, Unitarians have been conspicuous for their devotion to reason 
I matters of religion and to civil and religious liberty, and for 
tit exercise of tolerance to all sincere forms of religious faith. 
a United States, and to a much lesser extent in the British 
‘les, there is a “humanist” element in Unitarianism which lays 
ee stress on man’s spiritual autonomy. A spiritual theism, how- 
yver, is characteristic of the movement in its widest manifesta- 
ey _Unitarians are to be found mostly in the United States, 
ne British Isles, Canada, Hungary, and Transylvania. In such 
lintries as France, the Netherlands, and Switzerland, liberal 
oe ministers and congregations are organized within the 
Nous Protestant churches, the name Unitarian rarely being used. 


HISTORY 


at greatest single influence that led to the origin and growth 

ae Christianity was the free and independent study of 

cism ible in the Reformation and post-Reformation period. Criti- 

tenti of the orthodox doctrine of the Trinity was voiced in the 16th 

Miche by a few advanced thinkers, the most notable of whom was 

Gin Servetus (q.v.), who was put to death for his heretical 
ons at the instigation of John Calvin. 


Wes Thee Vania. The forerunner of Unitarianism in Hungary 


the Press 
€ Trinity, “But it was in Transylvania, the eastern quarter of 


© old kingdom of Hungary, that antitrinitarian doctrines were 


omas Aran, who in 1558 wrote a book in which he denied 
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most influential. The arrival of Giorgio Blandrata (q.v.) from 
Poland as court physician gave much encouragement to Francis 
David (1510-79), who had been successively Catholic, Lutheran, 
and Calvinist. Appointed in 1564 bishop of the Reformed Church 
in Transylvania and in the same year court preacher to John 
Sigismund, David began openly to preach against the Trinity and 
the deity of Christ. In the disputes that followed, his main op- 
ponent was the Calvinist Peter Juhász (Melius), who may possibly 
have introduced the term wnitarius, though it was not used officially 
until 1600. 

The influence of David’was such that at the Diet of Torda 
(1568) the king issued an edict of toleration which decreed “that 
preachers shall be allowed to present the gospel everywhere, each 
according to his own understanding of it.” This enabled David 
to be confirmed in his bishopric, but now as head of the Unitarian 
churches, which were centred at Kolozsvár (Cluj). By the end 
of the century these numbered about 425, with 60 more in lower 
Hungary. At the Diet of Maros-Vásárhely (1571) the Unitarians 
were granted legal recognition as one of the four “received re- 
ligions,” together with the Catholics, Lutherans, and Calvinists. 
The death of John Sigismund in that year and the’ accession of 
the Catholic Stephen Bathory began a time of troubles for the 
Unitarians, David’s renunciation of the worship of Christ caused 
a doctrinal controversy in which the opposition of Blandrata and 
Faustus Socinus (see Soctnus) failed to change his conviction. 
Tried and condemned as an innovator, he died in prison at Deva 
(1579). From this point the worship of Christ became an estab- 
lished usage of the churches and se remained until the 19th cen- 
tury. 

For the next century, Unitarians in Transylvania suffered inter- 
mittent persecution at the hands of the Calvinist princes; in 1690 
the country was united to Austria, and a century of steady and 
severe Catholic persecution followed. In the meantime, Unitarian- 
ism in Hungary proper suffered a steady decline and died out in the 
18th century. It was not replanted there until the 19th. From 
1867, when Transylvania was united to Hungary, and under the 
Hungarian constitution that guaranteed religious liberty, Unitari- 
anism made steady progress until the outbreak of World War I. 
At the beginning of the 20th century the Hungarian Unitarian 
Church had 75,000 members in more than 160 churches. Close 
links were maintained with British and American Unitarianism. 

By the Treaty of Trianon ( 1920), Transylvania was ceded to 
Rumania. This split the Unitarian churches, a situation that still 
obtains. The churches in Transylvania are organized under a 
bishop and two curators or lay presidents and governed by @ chief 
consistory at Cluj, where the theological college, first established 
by John Sigismund (c. 1556), is located. In Hungary the move- 
ment is centred at Budapest and governed by a consistory with a 
deputy bishop and chief curator. y 

Doctrinally, Unitarianism in these countries is more conserva- 
tive than it is in the Anglo-Saxon countries. Their beliefs are 
contained in Joseph Ferencz’s catechism (1864, with frequent re- 
visions). The most conspicuous central teaching is the unqualified 
unity of God, whose will is made known to man in the Scriptures 
and whose character is most perfectly illustrated in the man Jesus 
Christ. 

Poland.—Antitrinitarian and Anabaptist views appeared within 
the Reformed Church in Poland in the middle of the 16th century. 
The first influential leader was Blandrata, who was active there 
from 1558 to 1563, followed by Gregory Paulus. Attempts at ac- 
commodation between the orthodox Protestants and the antitrini- 
tarian party failed, and after the Diet of Piotrkéw in 1565 the 
latter was compelled to organize itself separately as the Minor 
Church, otherwise known as the’ Polish Brethren. The arrival of 
Faustus Socinus at Cracow in 1579 led'to further progress, and he 
succeeded in converting the movement to his own theological sys- 
tem. For 50 years after his coming, the Minor Church had a bril- 
liant career in Poland. Its intellectual capital was Raków, where 
a printing press (which in 1605 issued the Racovian catechism) 
and one of the most successful of European universities were 
established. "The Socinians were among the most advanced and 
cultivated of the Polish dissidents. At its most’ extensive the 
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Minor Church had more than 300 congregations organized in 
synods with ministers and lay delegates. 

During the reign of Sigismund HI (1587-1632), a Catholic re- 
action began which ultimately destroyed the Socinian churches. 
In 1638 the community at Raków was dispersed, so the movement 
no longer had an effective centre; in 1658 the Polish Diet gave the 
Socinians the option of conformity within three years or exile. 
Many fled the country, taking the influence of Socinianism to other 
countries of the Reform, particularly Transylvania, Holland, and 
England. In Transylvania a community of the Brethren existed 
side by side with the Unitarian Church until 1793; the collected 
edition of their writings, the Bibliotheca fratrum Polonorum quos 
Unitarios vocant (1665-69), appeared in Amsterdam. 

England.—Sporadic antitrinitarianism occurred in England 
during the 16th and 17th centuries, again as the product of inde- 
pendent judgment in the interpretation of Scripture. John Biddle 
(q.v.), the “father of English Unitarianism,” organized meetings 
for worship and the study of the Bible during the Commonwealth. 
As a consequence of the Act of Uniformity of 1662, more than 
1,700 clergy of the Church of England were deprived of their liv- 
ings. Unitarian church life had its beginnings among dissenting 
ministers and congregations for whom chapels were built in the 
years that followed the Toleration Act of 1689, although the act 
excluded Unitarians from its provisions. Almost always orthodox 
at the start, many of these chapels came to adopt Unitarian opin- 
ions during the 18th century. As such chapels had been founded 
on the principle of nonsubscription to human creeds, there were 
no doctrinal barriers to the adoption of a freer and more tolerant 
form of Christianity by their ministers and congregations. Ap- 
proximately a third of the Unitarian congregations existing in the 

British Isles thus have a continuous history from the last quarter 
of the 17th century. Many of the traditional doctrines of orthodox 
Christianity, such as the Trinity, inherited guilt, eternal punish- 
ment, and vicarious atonement, were either abandoned or regarded 
as nonessential to the Christian life. The most characteristic 
movement of thought was that in which “Arian” or “Socinian” 
views of the person of Jesus Christ developed into acceptance of 
him as a purely human figure, though still central to the spiritual 
and devotional life. This process took place mainly in chapels that 
were called Presbyterian. 

The rapid crystallization of Unitarian opinion at the end of 
the 18th century was due mainly to such commanding figures 
as the scientist Joseph Priestley (g.v.), the former Anglican 
vicar Theophilus Lindsey, and the former Independent Thomas 
Belsham, Lindsey, after withdrawing from the Church of England 
(1773), opened in Essex Street, London, the first Unitarian chapel 
specifically so named (1774). Before the penal laws against those 
who impugned the doctrine of the Trinity were repealed in 1813, 
Unitarians had formed societies for the spread of publications 
(1791) and for preaching to the working classes (1806). These 
were amalgamated in the British and Foreign Unitarian Associa- 
tion of 1825, with which was merged a year later the 1819 Associa- 
tion of Civil Rights. Thus came the-first effective consolidation 
of Unitarian interests. Another landmark in English Unitarian 
history was the Dissenters’ Chapels Bill (1844), by which Uni- 
tarians gained legal ownership of chapels in which they had wor- 
shiped for 25 years, even if such chapels had originally been 
founded by non-Unitarian dissenters. 

At the beginning of the 19th century, Unitarian Christianity 
was a biblical religion, accepting miracles, rejecting creeds (which 
were regarded. not as incredible but as nonbiblical), resting its 
hopes on an external revelation, and attaching little importance to 
what it regarded as the uncertain influences and promises of “nat- 
ural religion.” This position was radically changed by the develop- 
ment of scientific knowledge and of biblical and historical criticism 
during the 19th century, aided by the influence of new thinkers 

and teachers. Asa result of the work in the United States of Wil- 
liam Ellery Channing and Theodore Parker and in England of 
J. J. Tayler, J. Hamilton Thom, and, above all, James Martineau 
(¢ x ), Unitarianism became a spiritual religion, finding rary ae 
authority in religious history and experience ae “eh 
reason and conscience of mankind, welcoming the results of mo 
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ern biblical criticism and seeking to understand and cooperate: 
non-Christian religions. ie: 

A deeply felt need for more effective corporate union was 
by the formation in 1928 of the General Assembly of Unit 
and Free Christian Churches, which comprised all the relate 
nominational organizations. The result has been a greater om 
phasis on the corporate nature of Unitarian activity, though í 
basis of faith in individual convictions remains. : 

United States—Unitarianism in North America develi 
sentially in the same way as it did in England, although 
early stages, Arminianism (g.v.) rather than antitrinitarianism 
the dominant factor. Arianism gave way to a purely humanii 
view of Jesus Christ, and the modern faith is based on a 
minded acceptance of the results of the scientific and compa 
study of all religions. The influence of Unitarianism in the Un 
States, which has been out of all proportion to the size of the moy 
ment, has been exercised chiefly through general culture ai 
impulse given to literary creation by the freedom and brea 
the Unitarian spirit. 

As early as the middle of the 18th century, liberal Chris 
was strongly represented at Harvard College, and at least 20 Ñ 
England Congregational ministers were preaching what was 
sentially Unitarianism. The most prominent of them was 
than Mayhew, pastor of the West Church in Boston (174 
The first official acceptance of the Unitarian faith on the part o 
congregation took place in Boston, where James Freeman 
reader of King’s Chapel (Protestant Episcopal), revised the B 
of Common Prayer into a mild Unitarian liturgy in 1785, and! 
years later was appointed minister by the congregation. Thor 
Oxnard organized Unitarian congregations in 1792 at Portland: 
Saco, Me.; in 1800 the First Church at Plymouth, Mass., ac 
the more liberal faith. Priestley, who went to the United Stal 
1794, organized a Unitarian church at Northumberland, Pa., in 
same year and one at Philadelphia in 1796. His writings hi 


trinal formulas. ; At first mystical rather than rationalistic im 
theology, Channing associated with the 
they called themselves, who aimed at bringing 
harmony with the progressive spirit of the times, His essays & 
System of Exclusion and Denunciation in Religion” (1815) 
“Objections to Unitarian Christianity Considered” (1819) 1 
influential in stressing Unitarian freedom from dogmatic res 
tions at a time when the separation of Unitarians from Co 
tionalists was becoming a fact. j 

In 1825 the congregations holding to a liberal form of A 
tianity organized themselves into the American Unitarian 
ciation, with headquarters in Boston. The event marked 
of American Unitarianism’s formative period, which had 
chiefly influenced by English philosophy and was marked b 


The first National Conference of Unitarian Churches in 
Unitarianism; 
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realize the higher ethical affirmations of Christianity. It was 
marked by a high degree of harmony and unity, by steady growth 
in the number of churches, and by a widening fellowship with 
other progressive phases of modern religion. 

The outstanding development of the 20th century has been the 
formation (1961) of the Unitarian Universalist Association (q.v.), 
aunion of the American Unitarian Association and the Universalist 
Church of America. This complete amalgamation followed a pe- 
riod of growing cooperation between the two bodies and of marked 
growth in the number of churches and fellowships. 


POLITY 


In the United States, the Unitarian Universalist Association has 
its headquarters in Boston. Fully organized churches number 
nearly 700, with a legal membership of 140,000, and there are 
also about 375 fellowships with 14,000 members. In the church 
schools are more than 70,000 children. Unitarianism is organized 
in the British Commonwealth in the General Assembly of Uni- 
tarian and Free Christian Churches, having its headquarters in 
London, It comprises about 300 churches and fellowships in the 
British Isles and 60 in the dominions and overseas and has more 
than 25,000 adult members. The movement in both countries is 
directly associated with liberal religious churches on the continent 
of Europe and elsewhere through the International Association for 
Liberal Christianity and Religious Freedom, which has its head- 
quarters at The Hague, Neth., and is represented in more than 
20 countries. 

Unitarian and Free Christian churches in the United States and 
Great Britain are organized on congregational principles, each 
congregation being autonomous and responsible for the appoint- 
ment of its own minister, In the United States the congregations 
are linked together in districts (formerly regional conferences), 
which have advisory powers. The board of directors is the main 
governing body. The lay head of the denomination is the mod- 
erator and the chief executive officer and ceremonial head is the 
president of the Unitarian Universalist Association. The annual 
meetings of the Unitarian Universalist Association are the chief 
organs of opinion on public and controversial questions. Or- 
ganization in England, Scotland, and Wales is similar to that in 
the United States, except that the secretary is the chief execu- 
tive officer, while the titular head is the president of the general 
assembly, elected annually, the office alternating between ministers 
ind laymen, The U.S. regional districts are paralleled in Britain 
y district associations, while opinion is formed at the assembly, 
which meets annually, and at the general assembly council, the 
chief governing body. 

Unitarians in the Republic of Ireland and in Northern Ireland 
tte called the Non-Subscribing Presbyterian Church of Ireland 
tnd retain Presbyterian organization, Their governing body is 
a general synod; their head the moderator, who is always an 

tdained minister; and their chief executive officer the clerk. 
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[rosin in Unitarian churches may be liturgical or free. Sev- 
‘al liturgies are in use, the chief of which are Services for Con- 
iene Worship in the United States and Orders of Worship 
it aean liturgical worship is much commoner in England than 
the th the United States. The hymn books most widely used in 
el hes States are Hymns of the Spirit and Hymns for the 
on ration of Life; in Britain Hymns of Worship and Hymns of 
tia "ship Revised. Readings from the sacred books of non-Chris- 

n religions and from other sources are often used as well as 
eae: from the Bible. Many congregations in England, and 
e po seryative congregations in the United States, usually in 
Mhich ie observe the communion service, or the Lord’s Supper, 
death 1S generally interpreted as being commemorative of the 
Some of Jesus Christ. It may be held monthly or quarterly, and 
Drache eteBations limit it to Easter and Christmas. All churches 
dip of «utant baptism. The child is welcomed into the fellow- 
Mater i the church and usually dedicated to the service of God; 
ion! Used, but not the sign of the cross, and a variety of bap- 


àl formulas is employed. 


DOCTRINE 

No official statement of belief binding upon the adherents of 
Unitarian and Free Christian churches has ever been issued, The 
principle of nonsubscription to creeds and the exercise of private 
judgment in matters of faith and morals are steadfastly main- 
tained, Church members are bound together, however, by a com- 
munity of spirit, and the vast majority of Unitarians would give 
their support to a concise statement of purpose which has been 
freely adopted by many congregations: “In the love of truth, and 
in the spirit of Jesus Christ, we unite for the worship of God and 
the service of man.” Brief statements of belief are indeed drawn 
up from time to time which lay emphasis upon the conception of 
God as universal Spirit indwelling in man, the essential worth and 
dignity of the individual, the leadership and spiritual authority 
of Jesus Christ, the achievement of salvation by service and sacri- 
fice, and the conyiction of eternal life here and hereafter. Such 
statements, however, are not used to exclude from fellowship 
those who do not accept them. Changes in the contemporary 
spiritual and intellectual climate led to the appointment by the 
British Assembly of a Commission on Doctrine, which published 
its findings in 1945 in a volume entitled A Free Religious Faith. 
This was followed in 1959 by Essays in Unitarian Theology, In 
the United States a series of commissions produced A Free Church 
in a Changing World in 1964. Each volume contains a series of 
papers by several writers on the beliefs commonly accepted by 
most Unitarians, though it is in no way an authoritative statement 
of those beliefs. One of the consequences of the Unitarians’ toler- 
ation is their reverence for the great leaders of the major non- 
Christian religions of the world and their readiness to act in fellow- 
ship with the representatives of other forms of faith, 

Brsirocrarny.—General History: E, M. Wilbur, A History of Uni- 
tarianism, 2 vol. (1945-52); J. H. Allen, A Historical Sketch of the 
Unitarian Movement (1894). 

Transylvania and Poland: S. Kot, Socinianism in Poland (1958), Le 
Mouvement antitrinitaire au XVI*° et au XVII" siècles (1937), 

Great Britain: H. J. McLachlan, Socinianism in 17th-Century En- 
gland (1951) ; H. McLachlan, The Unitarian Movement in the Religious 
Life of England, 1760-1900 (1934) ; R. V. Holt, The Unitarian Contri- 
bution to Social Progress in England, 2nd ed. (1952); L. B. Short, 
Pioneers of Scottish Unitarianism (1963). See also Essex Hall Year 
Book (1890-1928), continued as Year Book of the General Assembly of 
Unitarian and Free Christian Churches (1929- ); Transactions of the 
Unitarian Historical Society (1915- ). 

United States: J. H. Allen, Our Liberal Movement in Theology, 2nd 
ed. (1883), Sequel to “Our Liberal Movement” (1897); G. W. Cooke, 
Unitarianism in America (1902); C. Wright, The Beginnings of Uni- 
tarianism in America (1955), See also Unitarian Yearbook (1846-61) ; 
Unitarian Universalist Directory (1962~ ); Proceedings of the Uni- 
tarian Historical Society (1925- ). 

Doctrine: J. W. Chadwick, Old and New Unitarian Belief (1894) ; 
J. Drummond, Studies in Christian Doctrine (1908) ; E, Emerton, Uni- 
tarian Thought (1911); J. E. Carpenter (ed.), Freedom and Truth 
(1925); S. H. Mellone, The Price of Progress (1924) ; R. V. Holt, A 
Free Religious Faith (1945; reprinted 1960) ; F. Kenworthy, Freedom, 
Authority and Liberal Christianity (1954) ; D. B. Parke (ed.), The Epic 
of Unitarianism (1957), excerpts from original writings; K. Twinn 
(ed.), Essays in Unitarian Theology (1959). (F. Ky.) 

UNITARIAN UNIVERSALIST ASSOCIATION was 
formed in May 1961 by merger of the Universalist Church of 
America and the American Unitarian Association. Continental 
headquarters in Boston consists of departments dealing with the 
ministry, extension, religious education, adult education, world 
service department, world churches, and outreach and publication; 
of the last, the most important is the Beacon Press. At the inter- 
mediate level, the association is served by district organizations 
covering the continental area, with boards and executives responsi- 
ble to district churches and fellowships. The General Assembly 
of delegates from churches and fellowships meets annually. The 
Unitarian Universalist Association is affiliated with the Interna- 
tional Association for Liberal Christianity and Religious Freedom, 
See UNITARIANISM; UNIVERSALISM. 

UNITED ARAB REPUBLIC (At JUMHURIYAH AL ‘ARA- 
BIYAH AL MUTTAHIDAH), the union of Egypt (q.v.) and Syria 
(q.v.) proclaimed on Feb. 1, 1958, and ratified overwhelmingly in 
nation-wide plebiscites. The two regions of the United Arab Re- 
public (U.A.R.) were separated by about 150 mi. (241 km.), Leba- 


non, Israel and Jordan lying between them. 
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Among the Syrians, Arab unity had long been a popular idea. 
The interest of the Egyptian government dated from 1955 when 
the formation of the Baghdad Pact (q.v.) and evidence of Israeli 
military strength emphasized Egypt’s growing isolation. The rev- 
olutionary régime, in its 1956 constitution, asserted that Egypt 
was “part of the Arab nation”; the Syrian constitution of 1950 
had made the same assertion about Syria. Negotiations toward 
union began in 1956; they became urgent late in 1957 when Syria 
was threatened by a Communist takeover. Led by Pres. Shukri 
al-Kuwatli, Syria’s conservative parties temporarily allied them- 
selves with the Socialist Baath Party and sought the agreement of 
Gama! Abd-al-Nasser, president of Egypt, to some form of union. 
Nasser reluctantly agreed on condition that the union would be 
not federal but organic and that the Egyptian one-party system 
would be extended to Syria. After the proclamation of union, the 
apparatus of the Syrian Communist Party was dismantled. The 
U.A.R. was promptly recognized by other nations; Syrian and 
Egyptian embassies were amalgamated, and in the United Nations, 
instead of two votes, there was now only one. 

Government and Administration.—The provisional consti- 
tution of March 5, 1958, defined the new state as a “democratic, 
independent, sovereign republic” based on a planned economy 
aimed at increasing national productivity and raising the standard 
of living. Private property and other rights and freedoms were 
explicitly endorsed “within the limits of the law.” Judges were 
independent, subject only to the law, and could not be dismissed. 
Military service was made obligatory. Broad executive authority 
was vested in a president who was also to be head of the armed 
forces. He was given power not only to appoint and dismiss vice- 
presidents and cabinet ministers but also to nominate half the 
members of the National Assembly. He was empowered to ini- 
tiate and promulgate legislation; convene and dismiss the National 
Assembly; and to conclude treaties and enact decrees during legis- 
lative recess, subject to subsequent reversal by a two-thirds as- 
sembly majority. Nasser was elected president by a nearly unani- 
mous vote in plebiscites held on Feb. 21, 1958. 

The assembly was empowered to approve or reject treaties and 
legislation, including taxes and budgets; to interrogate cabinet 
ministers and force their resignations by votes of no confidence; 
and to debate government policy. With half its members ap- 
pointed by the president and half by the presidentially controlled 
National Union (see below), the assembly was principally intended 
to provide political training and to increase public participation 
in government. Another such device was the National Union it- 
self, the Egyptian single-party organization designed to encourage 
popular belief in a “Socialist, democratic, and cooperative society.” 
On July 8, 1959, Egyptian and Syrian voters elected 16,000 local 
council members; the local councils elected 33 provincial coun- 
cils, and these latter elected the members of the general congress 
of the National Union, from which appointments to the National 
Assembly were made. 

Under the provisional constitution the separate laws, adminis- 
trations, treaties, and budgets of Egypt and Syria were to remain 
operative until modified or repealed; executive councils for the 
two regions were appointed by the president. In the first UAR. 
cabinet of March 6, 1958, some ministries (such as Foreign Affairs, 
Defense, National Guidance, and Arab Affairs) had single minis- 
ters; others had executive ministers for each region. 

Disruption and After—Egyptians predominated in the cabi- 
net and elsewhere, and as the Cairo government increasingly 
sought to centralize power, Syrians grew restive. The Syrian 
Baath Party, which had thought it would be Nasser’s instrument in 
Syria, was pushed aside. More than a few Egyptian solutions to 
Egyptian problems were, sometimes arrogantly, applied to the 
differing circumstances of Syria. In September 1961 a military 
coup by Syrian officers brought the end of the union and the seces- 
sion of Syria from the U.A.R., to the bitter disappointment of Arab 
nationalists. Newly independent Syria was promptly recognized 
by the leading powers and resumed its seat as a full member of 
the United Nations. Nasser, who neither would nor could do much 
to oppose secession, retained the union label for his now smaller 
country. His name and the attraction of the idea of a new United 
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Arab Republic remained important in the Arab’ world, he 
Early in 1963 the Baath Party gained control of Syria and T 
new discussions with Egypt about unity; the two countries wes 
presently joined by Iraq, which had just had a pro:Bastliag 
itsown. In April 1963 an “agreement in principle” was pre 
but the three powers could not finally agree on the new unj 
constitutional nature. Syria and Iraq, whose ruling Baath P; 
remembered its previous treatment at Egyptian hands, agreed to 
the revolutionary primacy and presidency of Nasser but insisted 
on a federal system that would allow the Baath to be the Arb 
revolution’s representative in the northern regions. After 
recriminations the agreement lapsed. Subsequently, Iraq had an 
anti-Baath change of government, Baathist Syria- became more 
stable and less interested in unity, and the continuing U.AR, he 
came more concerned with social revolution at home. 
See also ARAB LEAGUE. (A. W. Ho.; R. H. N; X.) 
UNITED CHURCH OF CANADA, so named because jt 
was formed in 1925 by the organic union of the Congregational, 
Methodist, and Presbyterian churches of Canada, belongs to the 
Reformed tradition. Its work covers the whole country except 
for the strongly French-Canadian parts of rural Quebec, and it 
ministers to all Canadians except the Eskimos. It is a member 
church of the International Congregational Council, the Ecumeni- 
cal Methodist Conference, the Alliance of Reformed Churches 
Throughout the World Holding the Presbyterian Order, the World 
Council of Churches, and the Canadian Council of Churches. The 
adult communicant membership of the United Church of Canada 
in the 1960s numbered slightly more than 1,000,000, and about 
2,700,000 persons were under its pastoral care; according to the 
census of 1961, about 20% of the population of Canada claimed 
adherence to it. Headquarters are in Toronto, Ont. í 
History.—Negotiations for Union—Before the end of the 19h 
century thè Presbyterians, Methodists, and Congregationalists in 
Canada began to cooperate in order to avoid duplication of minis 
tries and interconfessional competition, especially in the sparse 
populated Prairie Provinces. They were moved not only by their 
belief in the essential oneness of the church, with the consequent 
sin of separation, but by the fact that separated churches 
not meet the needs of the expanding and developing country: 
cerned to fashion, under God, a Christian nation, the 
churches in 1904 took the further step of starting official negotii 
tions for organic unity. By 1908 a Basis of Union was drawn tp, 
stating the principles of doctrine, polity, the ministry, adminis: 
tration, and law on which a union could be achieved. 1 Meti 
odists and Congregationalists soon approved the Basis ani 
clared their readiness to unite. A strong minority among n 
Presbyterians, however, were not in favour of the Basis or 
union itself on any terms. Although the Presbyterian Gene 
Assembly several times voted by a large majority to entera 
unwillingness to split the denomination prevented its doing nd 
Meanwhile in many western settlements local Presbyterian 
Methodist churches in fact amalgamated, using the principles! 
the Basis of Union; Congregationalist churches were sê! vit 
volved as there were few of them in the west. These locat un 
posed problems for the parent churches that provided the i 
ters and in the names of which property was legally held, 
patient local union churches, however, formed a Gent 
of their own, and the movement spread to eastern Canai 
By 1923 there were more than 3,000 union congregations: 
local unions put great pressure on the three ees Ase 
merge officially. In 1921, when the Presbyterian Gene! i 
bly voted in favour of union by 414 to 107, the mio 
decided to press on to union, even if a minority sta heU ji 
Both federal and provincial legislation to incorporate 
Church of Canada was necessary in order to effect the 
of the property and funds of the uniting churches. 
churches did not go out of existence but entered as Si 
ing units into a new relationship, taking their paei 
and property with them. But the opposition in the ] te, andi! 
Church necessitated clauses guaranteeing minority "18 ati t 
its final form the legislation made it possible for cong eis 
vote on the question of union and for the majority to 
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gregational property with it into or out of the union, It also pro- 
vided for a federal commission to divide the various properties 
and funds of the Presbyterian Church. The final result was that 
184 Presbyterian congregations out of a total of 4,512 voted out 
of union along with 8 Congregational churches, but all of the 4,797 
Methodist congregations entered the union. 

Union Achieved.—The union of the three churches, with an adult 
membership of about 600,000, was consummated in Toronto on 
June 10, 1925, at an inaugural service followed immediately by the 
first General Council. This, like the three succeeding councils, de- 
voted most of its time to setting up the administrative machinery of 
the church. This was scarcely done when the depression struck,and 
the new church, with a surplus of ministers because of amalgama- 
tion of congregations, was faced with depleted financial resources. 
Nevertheless, it maintained its work without retrenching any of 
its services, and when a measure of prosperity returned after World 
War II it built up its depleted financial reserves, including its 
pension fund. Then followed a period of rapid church extension, 
particularly into suburban areas, along with the growth of special- 
ized services in the institutional churches and social centres of “the 
inner city.” The New Curriculum, a Sunday school program ten 
years in production, was instituted in 1963, with complete success. 
In the period after union the church grew faster than the general 
Canadian population. 

Polity—The foundation of government was laid down in the 
Basis of Union, and the superstructure, the detailed system of 
administration as developed over the years, is set forth, along 
with the Basis, in the Manual (1964), This system is clearly 
presbyterial (see PRESBYTERIANISM: The Presbyterian System). 
The government of the church is carried on by a series of courts. 
In the local congregation the Session, consisting of the minister 
and elected lay persons, has oversight (including the discipline) 
of the membership and of the spiritual interests of the congrega- 
tion, The congregation is also served by a Committee of Stewards, 
who look after financial matters, and the Official Board, a general 
consultative body, The Presbytery (there are about 100) has 
oversight of the churches within its bounds and is responsible for 
the discipline of ministers and the supervision of candidates for 
the ministry. The 11 Conferences have oversight of the Presby- 
teries within their bounds, ordain ministers, and through their 
Settlement Committees give effect to the placement of ministers. 

The General Council, which meets every other year, is the chief 
legislative and policy-making court of the church. It is presided 
over by the moderator, who also presides over its executive and 
Subexecutive during the biennium between councils,. The Presby- 
tery, Conference, and General Council are made up of equal num- 

ers of ministers and lay persons. 

Doctrine.—The doctrine of the United Church as stated in the 
Basis of Union is a confession, conservative in nature, which tried 
to do justice to the basic beliefs of the uniting churches. Whereas 
t l$ remains the official statement of the church’s doctrine, with 
y ich ministers are required to be “in essential agreement,” the 
jilement of Faith (1940) and the Catechism (1944), approved 
Y the General Council, are contemporary in style and distinctly 
aay in content. It is perhaps one of the distinctive marks of 
Ba Church that it endeavours to be tolerant of all shades 
i ape opinion consistent with the acceptance of Jesus Christ 
_ Worship. —Tn its worship the United Church claims to be catho- 
i teformed, and evangelical, Its Book of Common Order 

982), the use of which is permissive, not obligatory, drew upon 

forms of worship of the church universal while endeavouring 
nd Preserve the devotional characteristics of the united churches. 
eas of Union guaranteed the freedom of i les ae 
i ie according to their custom in the past, but there a i 
D S in traditional usage, such as the widespread use of rea 

Yers and increased participation of the congregation in worship. 
aq rnary (1931) also drew on the resources of the church of 
num © ages, with the secondary objective of providing an adequate 

Etha of hymns from the hymnals of the united churches. ; 
ficial °8—The United Church of Canada, which placed pn its oi 

Seal, in Latin, the words “that they may all be one (John 


555 


17:21), proposed to be not only a united but a uniting church, 
So it is ecumenical in spirit, open in discussion, and cooperative in 
action. In doctrine and worship, it claims freedom in Christ, In 
its view of the demand of Christ on the whole man and on the 
whole of society, it has championed certain moral and social prin- 
ciples, especially concerning alcoholic beverages (it advocates vol- 
untary total abstinence), gambling (it opposes commercialized 
gambling), and social justice in all its ramifications. It is a na- 
tional church in respect of its deep concern for the unity and well- 
being of the nation, while its world-wide concern is shown by its 
missionary program in cooperation with indigenous churches in 
India, Angola, Zambia, Hong Kong, Taiwan, Japan, Korea, Brazil, 
and Trinidad, and its commitment to the support of ecumenical 
missionary agencies. 

BIBLIOGRAPHY.—K. J. Beaton, Growing with the Years (1949) ; G. C. 
Pidgeon, The United Church of Canada (1949); C. E, Silcox, Church 
Union in Canada: Its Causes and Consequences (1933). (A. G. Rx.) 

UNITED CHURCH OF CHRIST is a Protestant denomi- 
nation of the United States formed by union, without break in their 
historic continuities, of the Evangelical and Reformed Church 
and the Congregational Christian Churches. Each was the result 
of former unions. (For their earlier history, see CONGREGATIONAL- 
ism: History: United States and RerorMep Cuurcues: History: 
United States.) Negotiations toward union of the two bodies were 
authorized in 1942, and during the next 15 years there were seven 
revisions of the Basis of Union. The United Church of Christ 
was formed in a Uniting General Synod on June 25, 1957, and its 
constitution was declared in force on July 4, 1961. 

Organization beyond the local church is by associations of neigh- 
bouring churches which hold the standing of churches and minis- 
ters; conferences (in most cases comprising states) ; and a General 
Synod of about 700 delegates chosen by conferences, who meet 
biennially. The autonomy of each local church in the manage- 
ment of its own affairs is guaranteed by the constitution. Its pro- 
visions “define and regulate the General Synod” and the instrumen- 
talities (agencies for mission, service, and education) recognized, 
established by, or responsible to it, but “describe the free and vol- 
untary relationship which the local churches, associations, con- 
ferences, and ministers sustain with the General Synod and with 
each other.” 

The united body has more than 2,000,000 members in nearly 
7,000 churches. The United Church Board for World Ministries 
had 500 missionaries and fraternal workers engaged in relief, re- 
habilitation, social service, education, and evangelism in more than 
30 countries, Headquarters are in New York City, (B.M. H.) 

UNITED FREE CHURCH OF SCOTLAND, an impor- 
tant branch of the Presbyterian Church, was formed in 1900 as 
the result of the union between the Free Church of Scotland 
(q.v.) and the United Presbyterian Church (q.v.). Into the union 
the Free Church brought 1,077 congregations, the United Pres- 
byterians, 599; the revenues of the former amounted to £706,546, 
of the latter to £392,106. x 

A series of unanimous decisions brought the United Presbyterian 
Church into the union; in the Free Church, however, there was a 
small minority (in the assembly of 1900 the vote was 643 for, 27 
against) which was strongly opposed to it as departing from the 
original principles of 1843. This minority, claiming to: be the 
authentic Free Church, raised a legal action to have their position 
and their sole right to the property of the Free Church recognized 
and declared. In the Scottish courts in 1901 and 1902 the verdict 
was unanimously against the claim and for the United Free Church, 
but an appeal was intimated to the House of Lords. In 1904, by 
a majority verdict, the Lords reversed this decision and sustained 
the claim of the minority. The situation thus created was so im- 
possible that government action followed. A strong commission 
was appointed to inquire as to the ability of the Free Church to 
administer the various trusts. On its unfavourable report, an 
executive commission was set up which, after prolonged evidence, 
made a whole series of allocation orders, assigning to the United 
Free Church all the properties which the Free Church was not 


ble to utilize. i 
i Meanwhile, the turmoil had helped to weld the United Free 


556 


Church into a closer unity. At a convocation in December 1904, 
despite panic cries of “Dissolve the Union” in some quarters, it 
had resolved to stand firm and proceeded to raise an emergency 
fund which amounted to more than £167,000, In the General As- 
semblies of 1905 and 1906 it introduced and passed an “Act anent 
Spiritual Independence,” which, though it asserted no more than 
the Scottish church had claimed from 1560, ensured that any prop- 
erty restored to it by allocation order would be handed over to a 
church which specifically claimed the right to amend its constitu- 
tion and to unite with other churches. 

From 1900 to 1929 the United Free Church had three colleges, 
in Aberdeen, Edinburgh, and Glasgow. Many of the professors 
were among the notable scholars of the period, and their teaching 
drew students from many lands. Outstanding names among them 
were those of James Denney, T. M. Lindsay, James Orr, and Sir 
George Adam Smith in Glasgow; H. A. A. Kennedy, A. R. Mac- 
Ewen, H. R. Mackintosh, and A. C. Welch in Edinburgh; and 
James Iverach, James Stalker, and David Cairns in Aberdeen. 
What has come to be regarded as the first milestone in the Ecu- 
menical Movement, the World Missionary Conference of 1910, 
was housed in the General Assembly Hall of the United Free 
Church in Edinburgh. 

When the union of the United Free Church with the Church of 
Scotland took place in 1929, a small minority of the United Free 
Church chose to remain outside. It was allowed to retain the 
name but for five years had to have the word “continuing” after 
it in brackets. It has seven presbyteries, more than 100 con- 
gregations, and more than 20,000 communicant members. It is 
the only Presbyterian Church in Scotland which admits women 
to the ministry, and in 1960 it had a woman moderator. It main- 
tains foreign mission work; mainly in Bechuanaland. For the 
training of its ministry, it shares the Scottish Congregational Col- 
lege in Edinburgh. Its General Assembly meets annually in June, 
in Glasgow and Edinburgh alternately. 

See J. R. Fleming, The Church in Scotland 1843-1929, 2 vol. (1927- 
33). (H. Wa.) 

UNITED KINGDOM OF GREAT BRITAIN AND 
NORTHERN IRELAND: see Great BRITAIN AND NORTH- 
ERN IRELAND, UNITED KINGDOM OF. 

UNITED MIKIR AND NORTH CACHAR HILLS, a 
district of Assam, India, formed in 1951. Area 5,878 sq.mi. (15,- 
224 sq.km.). Pop. (1961) 279,726. The district is one of the 
so-called autonomous districts of Assam and enjoys a considerable 
measure of self-governing rights. For this purpose the United 
Mikir and North Cachar Hills comprises two subdivisions: Mikir 
Hills (headquarters Diphu) and North Cachar Hills (Haflong), 
each with an Autonomous District Council. The district is mainly 
inhabited by the Kachari and the Mikir (qq.v.) tribes; the Kachari 
occupy the western and the southwestern parts, and the Mikir live 
in the eastern half. 

Jhum or shifting cultivation is practised, rice and cotton being 
the main crops; vegetables are also grown. ‘The North East Fron- 
tier Railway connects Diphu and Haflong with Lumding, Manipur 
Road (Dimapur), and Gauhati. The hills are covered with ever- 
green forest which provides timber, lac, and cane. (See also 
Assam: Physical Geography.) (M. Ba.) 

UNITED NATIONS, the name adopted during World War IT 
to denote the nations allied in opposition to the so-called Axis 
powers—Germany, Italy, and Japan—and later adopted as the 
name of the postwar world organization. The term first achieved 
worldwide prominence when the Declaration of the United Na- 
tions was signed by 26 states on Jan. 1, 1942, setting forth the 
war aims of the Allied powers. 

Upon the basis of proposals submitted by China, the U.S.S.R., 
the United Kingdom, and the United States, the United Nations 
Conference on International Organization (UNCIO), which con- 
vened at San Francisco, Calif., on April 25, 1945, drafted the Char- 
ter of the United Nations (UN). (The text of the Charter ap- 
pears on pages 559-574 of this article.) It was signed on June 
26 and entered into force on Oct. 24, 1945, by which time the 
above states plus France afd a majority of the other signatories 
had deposited their ratifications. 
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The San Francisco Conference was attended by represe 
of the 46 states that had signed the Declaration of ti e 
Nations. Four other states (Ukraine, Belorussian $$} 
tina, and Denmark) were admitted during the conference 
though not represented at the conference, was permitted to 
an original member of the UN, which thus began with 51 m 

The San Francisco Conference was the first major intern, 
conference for two millenniums not dominated by Europe, 
only was it remote from Europe geographically, but only g 
continental European states west of the U.S.S.R. were rep is 
The 21 American republics, 7 Near Eastern States, 6 C 
wealth nations, 3 Soviet republics, 2 Far Eastern, and 2 
states represented all parts of the world. Nine enem 
(Germany, Italy, Japan, Hungary, Austria, Rumania, 
Finland, and Thailand), eight neutral states (Switzerland, $} 
Portugal, Sweden, Ireland, Afghanistan, Iceland, and Yem 
Poland, which was unable to organize a government until 
ference was over, were not represented. 

The Dumbarton Oaks proposals (see DUMBARTON OAKS ( 
FERENCE), certain Chinese proposals later adopted by the’ 
(U.S, U.K., U.S.S.R., and China), and the Yalta agreem 
Wortp War II CONFERENCES, ALLIED) on voting proced 
vided the agenda of the conference. These documents, 
with 24 amendments proposed by the “sponsoring powers” 
barton Oaks) and 72 submitted by 40 other nations, were 
in a book of over 400 pages for the benefit of the delega 

The international Secretariat provided interpreters ant 
lators and distributed documents and speeches daily in 
official languages (English, French, Spanish, Russian, and 
The chairmanship of the plenary sessions rotated among 
Four. The private consultations of the Big Four, to whic 
was later added, in the penthouse apartment of the U. 
of state, Edward R. Stettinius, Jr., exerted a great deal 
ence. The rule of unanimity, usually adopted by politi 
ferences, was abandoned. Measures could be carried in’ 
tees, commissions, and plenary sessions by a two-thirds Vi 

The Charter which emerged from the conference folle 
general lines of the Dumbarton Oaks proposals but gaveigu 
weight to the General Assembly. “Justice” was insisted 0 
as peace in the settlement of disputes, and the provisions 
ing human rights, social and economic progress, non-self-g 
territories, and trusteeships were greatly elaborated. 

Political issues arose, especially between the Westen 
and the U.S.S.R., over the admission of the Ukraine, be 
S.S.R., and Argentina, the recognition of a government | 
and the extension of the great-power veto in the Securit 
to discussion as well as to recommendations and decisio 
controversies were settled by compromises. The issues c0 
domestic jurisdiction versus international competence, | 
of colonial areas, regional and defense arrangements, AM 
power dominance versus the equality of states Inv 
groupings. In these matters the small states, the Orien 
and the Latin-American states succeeded in obtainin 
tions of the Dumbarton Oaks proposals. (Q. 

This article is organized as follows: 


I. Purposes and Membership 
II. Principal Organs 
1. General Assembly 
2, Security Council 
3. Economic and Social Council 
4. Trusteeship Council 
5. International Court of Justice 
6. Secretariat yale 
III. Maintenance of International Peace and Secunty ey ‘ 
IV. Disputes and Situations Before the United Na if 


1. Greece 

2, Indonesia 

Suez Canal 

. Hungary 

Palestine and the Near East 
India-Pakistan 

Korea 

Congo 

Cyprus 

. Indonesian-Malaysian Confrontation 


Sowpranee 
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11, South Africa 
12, South West Africa 
13. Vietnam 
14. Southern Rhodesia 
V. General Questions Relating to Peace and Security 
“4, Regulation of Armaments 
2, Revision of the Charter 
VI, Development of International Law 
VII. Economic and Social Cooperation 
“1; Specialized Agencies 
2 onomic Reconstruction 
3. Technical Assistance 
4, Financing Economic Development 
5. Trade and Development 
6. Refugees 
7. 
8. 
9. 


. Human Rights 
. Control of Narcotics 
. Other Activities 
Dependent Areas 
1. Non-self-governing Territories 


1. Personnel 
2. Privileges and Immunities 
3, Headquarters 


I. PURPOSES AND MEMBERSHIP 


The first article of the Charter outlines the purposes of the 
organization, declaring that the primary objective of the United 
Nations is the maintenance of international peace and security. 
The organization is also dedicated to the development of friendly 
relations among nations, based on the principle of equal rights 
and self-determination of peoples; to the achievement of interna- 
tional cooperation in solving international economic, social, cul- 
tural, or humanitarian problems; and to serving as a centre for 
harmonizing the actions of nations in the attainment of these com- 
mon ends. Some of the basic principles of the United Nations, 
as outlined in art. 2 of the Charter, are the following: the United 
Nations is based on the sovereign equality of its members; dis- 
putes are to be settled by peaceful means; members undertake not 
to use force or the threat of force in contravention of the purposes 
of the United Nations; each member must assist the organization 
in any action it takes under the Charter; and states that are not 
members of the United Nations are required to act in accordance 
With these principles insofar as necessary for the maintenance of 
international peace and security. Art. 2 also stipulates that, ex- 
cept to take enforcement measures, the organization shall not in- 
lervene in matters within the domestic jurisdiction of any state. 

The original members of the 
United Nations were: Argentina, 
Australia, Belgium, Belorussian 
SSR., Bolivia, Brazil, Canada, 
Chile, China, Colombia, Costa 
sal Cuba, Czechoslovakia, 
Jenmark, Dominican Republic, 
Ecuador, Egypt, El Salvador, 
Ethiopia, France, Greece, Guate- 
mala, Haiti, Honduras, India, 
fig area Lebanon, Liberia, 
Bh *mbourg, Mexico, the Neth- 

ands, New Zealand, Nicara- 
oa Norway, Panama, Para- 
FA Peru, Philippines, Poland, 
Sy abi, South Africa, 
Union Si Ukrainian S.S.R., 
publics a Soviet Socialist Re- 
Slater sg Kingdom, United 
n, > Yruguay, Venezuela, and 

ugoslavia, N 
te onembers are admitted to 
Mendatio, Nations on recom- 
til and te of the Security Coun- 
the ed a two-thirds vote of 

eral Assembly, They 


BY COURTESY OF THE UNITED NATIONS 
A meeting of the delegates of the 
drafted the Charter of the United Nations. 
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in the Charter and are able and willing to carry out these obliga- 
tions. The requirement of concurrence of the permanent mem- 
bers of the Security Council was for many years a serious ob- 
stacle to the admission of new members, By 1950 only 9 of 31 
applicants had been admitted: Afghanistan, Iceland, Sweden, 
Thailand (all in 1946); Pakistan, Yemen (1947); Burma (1948); 
Israel (1949); and Indonesia (1950), 

A number of efforts had been made by the General Assembly to 
break the deadlock. In the tenth assembly session (1955) there 
was wide support for a “package deal” sponsored by 29 members 
under the leadership of Canada. Though it became necessary to 
drop Japan and Outer Mongolia from the package, the proposal 
was approved by the Security Council in modified form and the 
General Assembly voted to admit 16 new members; Albania, Aus- 
tria, Bulgaria, Cambodia, Ceylon, Finland, Hungary, Ireland, 
Italy, Jordan, Laos, Libya, Nepal, Portugal, Rumania, and 
Spain. 

In its 11th session (1956-57) the General Assembly voted to 
admit Ghana, Japan, Morocco, Sudan, and Tuni The Federa- 
tion of Malaya (later Malaysia) was admitted in 1957. In 1958 
the Egyptian and Syrian delegations consolidated into one, repre- 
senting the United Arab Republic (U.A.R.); in December 1958 
Guinea became a member. 

In September 1960, 16 nations were admitted: Cameroon, Cen- 
tral African Republic, Chad, Cyprus, Dahomey, Gabon, Ivory 
Coast, Malagasy Republic, Mali, Niger, Republic of Congo, Re- 
public of the Congo (former Belgian Congo), Senegal, Somali Re- 
public, Togo, and Upper Volta. Nigeria was admitted in October 
1960 and Sierra Leone in September 1961. In October 1961 
Syria, having seceded from the U.A.R., resumed its separate mem- 
bership; Outer Mongolia and Mauritania were admitted in Octo- 
ber 1961 and Tanganyika in December, Rwanda, Burundi, Ja- 
maica, and Trinidad and Tobago were admitted in September 
1962, followed by Algeria and Uganda in October, Kuwait was 
admitted in May 1963 and Zanzibar and Kenya in December, 
bringing the membership to 113. When Tanganyika and Zanzibar 
in April 1964 signed an agreement to unite under the name of 
Tanzania, the total was reduced to 112, With the admission of 
Malawi, Zambia, and Malta in December 1964, the total mem- 
bership reached 115. 

Indonesia, by letter of Jan. 21, 1965, informed the United Na- 
tions that it was withdrawing from the organization, but on Sept. 
19, 1966, it sent another letter stating that it was resuming “full 
cooperation.” Without formalities Indonesia resumed participa- 
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Council Membership 
(Years indicate date membership expires) 


Economic 

Security and Social Trusteeship 
Country Council Council Council 
China Permanent Permanent 
France Permanent 1969 Permanent 
U.S.S.R." Permanent 1968 Permanent 
United Kingdom* Permanent 1968 Permanentt 
United States* Permanent 1967 Permanentt 
Argentina 1967 
Australia * t 
Belgium 1969 
Brazil 1968 
Bulgaria * 1967 


1967 

Canada 1968 1967 
Czechoslovakia 1968 
Dahomey 1967 
Denmark 1968 

Ethiopia * 1968 

Gabon 1967 
Guatemala 1969 
India* 1968 1967 
Iran* 1968 
Japan 1967 

Kuwait 1969 
Liberia 1968 
Libya 1969 
Mali* 1967 

Mexico 1969 
Morocco 1968 
‘New Zealand t 
Nigeria 1967 

Pakistan 1967 
Panama 1968 
Peru 1967 
Philippines 1968 
Rumania 1967 


Sierra Leone* 1969 
Sweden 1968 
Tanzania * 1969 
Turkey 1969 
Venezuela” 1968 


tion in the activities of the UN as if it had never been absent. 

Singapore, Gambia, and the Maldive Islands were admitted to 
membership in September 1965, In 1966, Guyana was admitted in 
September, Botswana and Lesotho in October, and Barbados in 
December. This brought the membership to 122 at the end of 
1966. 

With UN membership approaching universality another prob- 
lem confronted the organization: that of the large number of left- 
over fragments of empire. If all of these small territories, of 
which there are more than 50, should become members of the UN, 
the effectiveness of the organization would be seriously diminished. 

The question of China’s representation in the UN has been be- 
fore the General Assembly at every session since 1950, when India 


In the 1961 session the Soviet Union introduced a resolution to 
remove the representatives of Nationalist China from the organs 
of the UN and to invite the government of the Peoples’ Republic 
of China to participate in the work of the organization. The 
resolution was rejected by a vote of 36 in favour, 48 against, and 
20 abstentions, but a similar resolution in 1965 resulted in a tie 
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_ that it could more effectively handle its growing respons! 


vote of 47 to 47, with 20 abstentions. Probably because of 
political turmoil that had broken out: in Communist Ching, 
vote on the issue in 1966 was more unfavourable for Peking’ 
important preliminary issue in the question is the tse 
will be required to carry a resolution on the matter, EA 
resolution has been introduced to seat the Chinese gr 
government in the organs of the UN, opponents of the m 
have succeeded in getting the assembly to declare the questi 
important, and thus requiring a two-thirds vote, in acordan 
with art. 18 of the charter. 


II. PRINCIPAL ORGANS 


The United Nations has six principal organs: General Assembly, 
Security Council, Economic and Social Council, Trusteeship Co i 
cil, International Court of Justice, and Secretariat. 

1, General Assembly.—Phis is the only body in which all UN 
members are represented. A member may send as many as five 
representatives, but each member has only one vote. Decisions 
on substantive questions are taken by a majority or by a tye 
thirds vote, depending on the importance of the matters involved, 
Procedural questions are decided by majority vote. 

Through its deliberative, supervisory, financial, and elective 
functions the General Assembly occupies a central position in he 
functioning of the United Nations, Its role as a deliberative or 
gan is based in art, 10-14 of the Charter. Art. 10 states that the 
General Assembly may discuss and make recommendations ov 
“any questions or any matters within the scope of the pı 
Charter or relating to the powers and functions of any organs 
vided for in the present Charter.” 

In performing its supervisory functions, the General Asse 
exercises control over the activities of UN organs in the econo 
and social fields and in dealing with the problems of no 
governing territories. It receives annual reports from the se 
tary-general, Security Council, Economic and Social Council, and 
Trusteeship Council, and may make recommendations to these 
organs. The Economic and Social Council and the Trustee 
Council operate under the authority of the General 
The Assembly approves trust agreements and through the Tı so 
ship Council supervises the administration of trust territories, 
exercises general supervision and control over the operations é 
the Secretariat. The financial power of the Assembly is € 
through its control over the budget of the United Nations and 
scale of assessments levied on members. In its elective capi? 
the General Assembly chooses all members of the Economic 
Social Council and the elective members of the Security “om 
and Trusteeship Council, Along with the Security Council, 
also participates in the election of judges of the Intern: : 
Court of Justice and the appointment of the secretary Bi 
The Assembly shares with the Security Council the power to 
pose amendments to the Charter as well as the right to bie 
a conference for the purpose of revising the Charter. i 

During its first ten years the General Assembly progress! 
increased in importance as an organ of deliberation and ae 
influence, At the same time the influence and the effective 
the Security Council declined because of the inability © 
manent members to cooperate. The broad language 0 val 
11, and 14 of the Charter permitted the role of the Gener” 
sembly to increase far beyond what was originally eni 
most of its members encouraged this increase. Men 
quently became more and more concerned with ways o S0 
of strengthening the Assembly, in organization and proce, 


The Assembly convenes annually, but its rules akik 
calling of special sessions on short notice. It pe 


fairly complex structure of main committees, 
mittees, standing committees, and subsidiary an! 4 arity 
2. Security Council.—The Charter assigns the Bas: 
cil primary responsibility for maintenance of be on 
and security. The Council consisted originally of a, the 
five permanent members (Republic of China, Francis nonl 
Kingdom, the U.S.S.R., and the United States) an “r tern 
nent members elected by the Assembly for two-ye 
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1965, when an amendment to the Charter was ratified, the Council 
became a 15-member body consisting of the original 5 permanent 
members and 10 nonpermanent members. The latter were to be 
chosen as follows: five from African and Asian states, one from 
Eastern European states, two from Latin-American states, and two 
from Western European and other states. The presidency is held 
by each member in turn for one month. In selecting nonperma- 
nent members the Assembly must not only strive for an equitable 
geographical distribution but must also consider the contribution 
of members to the maintenance of international peace and security. 
From the beginning, nonpermanent members of the Security Coun- 
dl were elected with a view to giving representation to certain 
regions or groups of states. This practice ran into increasing diffi- 
culty as the number of UN members increased and there were not 
enough seats on the Security Council to distribute among the 
groups and regions desiring representation, 

Under the Charter, members of the UN agreed to carry out the 
decisions of the Security Council. This agreement refers primarily 
to decisions pertaining to the maintenance of international peace 
and security under Ch. VII of the Charter. The Council may in- 
vestigate any dispute that might threaten international peace and 
security, but it can make only recommendations for its peaceful 
settlement. The Council may, however, require members of the 
UN to apply various sanctions against any state that the Council 
has found guilty of a threat to the peace, breach of the peace, or 
act of aggression (art. 39), or of failing to “perform obligations 
incumbent upon it under a judgment” of the International Court 
of Justice (art. 94). Recommendations for the regulation of na- 
tional armaments may also be made by the Council (art. 26). 

On procedural matters, decisions by the Council are made by an 
affirmative vote of any nine (seven until 1965) of its members. 
On substantive matters, including the investigation of a dispute 
and the application of sanctions, nine (seven until 1965) affirma- 
tive votes (including those of the five permanent members) are 
required; but in practice a permanent member may abstain with- 
out impairing the validity of the decision, A vote on whether a 
matter is procedural or substantive is itself a substantive question. 
Because the Council is required to function continuously, each 
member is represented at all times at UN headquarters. 

3. Economic and Social Council—The Economic and Social 
Council is charged with directing and coordinating the complex sys- 
tem of economic, social, humanitarian, and cultural activities of 
the United Nations, Its 27 members (18 until 1965) are elected 
by the General Assembly for three-year terms with the possibility 
of reelection, Although the Economic and Social Council has no 
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permanent members, states whose participation is considered nec- 
essary to the work of the Council have been regularly reelected, 
When the membership of the Council was increased in 1965 it was 
provided that seven of the additional members would represent 
African and Asian states, one would represent a Latin-American 
state, and one a Western European or other state. 

; The Economic and Social Council meets at least twice a year; 
it is directed by the Charter to carry on studies and make recom- 
mendations for the promotion of international cooperation in eco- 
nomic and social matters. It may prepare draft conventions for 
submission to the Assembly and call international conferences. 

The Council is assisted in its work by commissions organized 
on functional or geographical bases. The functional commissions, 
including an economic, a social, and a human rights commission, 
carry out studies in their fields and otherwise assist the Council 
in the performance of its duties. They formulate resolutions, 
recommendations, and international conventions on which the 
Council and General Assembly take action. Four regional com- 
missions—for Europe, Asia and the Far East, Latin America, and 
Africa—established to deal with specific regional economic: prob- 
lems assumed roles of considerable importance both as advisory 
organs and as organs with important operational responsibilities. 

4. Trusteeship Council.—Acting under the authority of the 
General Assembly, the Trusteeship Council supervises the admin- 
istration of trust territories by the administering states. The 
Council is composed of UN members who administer trust terri- 
tories; the permanent members of the Security Council not: ad- 
ministering trust territories; and as many other nonadministering 
members elected by the Assembly for three-year terms as are 
necessary to ensure an equal number of administering and non- 
administering members in the total membership of the Council. 
The Trusteeship Council is authorized to send visiting missions of 
inspection into the trust territories, to receive and examine peti- 
tions, to consider reports submitted to it annually by the admin- 
istering authorities, and to make recommendations with respect 
to all matters coming within its purview. The Council is required 
to submit annual reports on its activities to the General Assembly. 
(See TRUSTEESHIP SYSTEM.) 

5. International Court of Justice—This Court, popularly 
known as the World Court, is the principal judicial organ of the 
United Nations and its statute is an integral part of the Charter. 
The 15 judges of the Court are elected by the General Assembly 
and the Security Council voting independently, No two judges 
may be nationals of the same state. The main forms of civiliza- 
tion and the major legal systems of the world are to be represented 
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And for These Ends 


to practice tolerance and live together in peace with 
one another as good neighbors, and 

to unite our strength to maintain international 
peace and security, and 

to ensure, by the acceptance of principles and the 
institution of methods, that armed force shall not be 
used, save in the common interest, and 

to employ international machinery for the promo- 
tion of the economic and social advancement of 


all peoples, 


Have Resolved to 
Combine Our Efforts to 
Accomplish these Aims. 


Accordingly, our respective Governments through 
representatives assembled in the city of San Francisco, 
who have exhibited their full powers found to be in 
good and due form, have agreed to the present 
Charter of the United Nations and do hereby establish 
an international asganization to be known as the 


United Nations. 
Chapter | 
PURPOSES AND PRINCIPLES 


Article 1 3 
The Purposes of the United Nations are: 


and to that end: to take effective collective measures 
for the prevention and removal of threats to the 
peace, and for the suppression of acts of aggression 
or other breaches of the peace, and to bring about 
by peaceful means, and in conformity with the 
principles of justice and international law, adjustment 
or settlement of international disputes or situations 
which might lead to a breach of the peace; 

2, To develop friendly relations among nations 
based on respect for the principle of equal rights and 
self-determination of peoples, and to take other 
appropriate measures to strengthen universal peace; 

3. To achieve international cooperation in solving 
international problems of an economic, social, cul- 
tural, or humanitarian character, and in promoting and 
encouraging respect for human rights and for funda- 
mental freedoms for all without distinction as to race, 
sex, language, or religion; and 

4. To be a center for harmonizing the actions of 
nations in the attainment of these common ends, 


Article 2 

The Organization and its Members, in pursuit of the 
Purposes stated in Article 1, shall act in accordance 
with the following Principles. 

1. The Organization is based on the principle of 
the sovereign equality of all its Members, 

2. All Members, in order to ensure to all of them 
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on the Court. Judges serve for nine years and are eligible for re- 
election. The seat of the Court is The Hague, Neth. 

The jurisdiction of the Court comprises “all cases which parties 
refer to it and all matters specially provided for in the Charter of 
the United Nations or in treaties and conventions in force.” By 
formal declaration, states may accept the compulsory jurisdiction 
of the Court in specified categories of disputes. The Court may 
give advisory opinions at the request of the General Assembly or 
the Security Council, or at the request of other organs and spe- 
cialized agencies authorized by the General Assembly. (See IN- 
TERNATIONAL COURT OF JUSTICE.) 

6. Secretariat——The Secretariat is headed by the secretary- 
general, who is appointed by the General Assembly upon the 
recommendation of the Security Council. At the beginning of 
its first session in 1946, the General Assembly chose Trygve Lie 
(q.v.; Norway) for a term of five years, which was extended in 
1950 for three more years. This extension was bitterly opposed 
by the U.S.S.R., and in November 1952 Lie resigned. In April 
1953 Dag Hammarskjöld (q.v.; Sweden) succeeded him and was 
reelected in 1957. In September 1961 Hammarskjéld was killed 
in an airplane crash in Northern Rhodesia. After a period of con- 
troversy during which the U.S.S.R. proposed that the Secretariat 
be headed by a three-member committee, the powers agreed upon 
the choice of U- Thant (q.v.; Burma). In December 1966 Thant 
was unanimously elected to a second term by the Assembly. 

In addition to being the chief administrative officer of the 
United Nations, the secretary-general also has important politi- 
cal functions, being specifically charged with bringing before the 
organization any matter that threatens international peace and 
security. (See also below, Administration.) 


Ill. MAINTENANCE OF INTERNATIONAL 
PEACE AND SECURITY 


The preamble to the Charter begins with the declaration that 
the peoples of the United Nations are determined “to save suc- 
ceeding generations from the scourge of war,” and art. 1 places the 
maintenance of international peace and security first among the 
purposes of the organization, followed by the development of 
“friendly relations among nations” and the achievement of “‘in- 
ternational cooperation in solving international problems of an 
economic, social, cultural, or humanitarian character.” In the 
long run the secondary purposes may be more important than the 
first, but it is only in peace that the United Nations can function 
to achieve the secondary purposes. 

The primary responsibility for the maintenance of international 
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peace and security is placed on the Security Council. The foun 
realized that without basic agreement among the great pow 
important international issues there could be no effective a 
tion in the maintenance of peace or the application of sancti k 
against an aggressor. For this reason the Charter provided ti 
substantive decisions would require the unanimous vote of the fj 
permanent members of the Security Council. But this Piei: 
ment means that when there is disagreement on substantive tie 
ters among the big powers the Security Council is unable'to act 
It was assumed by those who drafted the Charter that the § ; 
great powers who were given permanent memibership in this Cou, 
cil would cooperate in security.matters. This assumption pronl 
false. Almost immediately there developed a sharp rift between 
the Soviet Union and the Western powers that at times gravely 
threatened the peace of the world. The Soviet Union, being ing 
minority, resorted to frequent use of the veto to prevent decision 
and action by the Council. Thus the effectiveness of the Security 
Council in meeting its primary responsibility was gravely impaired, 
As a result, some members of the UN turned to collective self- 
defense arrangements, such as the North Atlantic Treaty Organi, 
zation, which are permitted under the Charter. 

With the paralysis of the Security Council, members of the 
United Nations began to look to the General Assembly. Article 
11, par. 2, of the Charter authorizes the General Assembly to “dis. 
cuss any questions relating to the maintenance of international 
peace and security” and to “make recommendations with regard 
to any such questions to the state or states concerned or to the 
Security Council or to both.” This broad authorization is re 
stricted somewhat by the provision of art. 12 that, “while the Se 
curity Council is exercising in respect of any dispute or situation 
the functions assigned to it in the present Charter, the General As- 
sembly shall not make any recommendations with regard to that 
dispute or situation unless the Security Council ‘so requests.” 
While these provisions grant the Assembly a broad secondary role, 
there exists a very important difference between the two bodies 
The Security Council can take decisions which bind all members 
of the UN, while the General Assembly can only make recommen: 
dations. 

Because the Soviet representative was absent from the Security 
Council in protest against the allegedly illegal representation 0 
China on that body by the Nationalist government, the Security 
Council was able to take prompt action against the North Korem 
forces when they attacked the Republic of Korea in June 190. 
After a few weeks, however, the Soviet representative returne 


to the Council and further action by that body to deal with the 


Charter of the United Nations (continued) Chapterill ae i 
A Member of the United Nations MA 
MEMBERSHIE persistently violated the Principles contain 


the rights and benefits resulting from membership, 
shall fulfil in good faith the obligations assumed by 
them in accordance with the present Charter. 

3. All Members shall settle their international dis- 
putes by peaceful means in such a manner that 
international peace and security, and justice, are 
not endangered. 

4. All Members shall refrain in their international 
relations from the threat or use of force against the 
territorial integrity or political independence of any 
state, or in any other manner inconsistent with the 


Article 3 


with Article 110. 


Article 4 


The original Members of the United Nations shall 
be the states which, having participated in the United 
Nations Conference on International Organization at 
San Francisco, or having previously signed the 
Declaration by United Nations of January 1, 1942, 
sign the present Charter and ratify it in accordance 


1. Membership in the United Nations is open to all 


from the Organit 


d 
present Charter may be expelle he recomme 


tion by the General Assembly upon tl 
dation of the Security Council. 


Chapter II! 

ORGANS 

Article 7 vi i 
4, There are established as the principal o9 iy 
the United Nations: a General Assor S Trs 
Council, an Economic and Social Counci, p 


Purposes of the United Nations. 

5. All Members shall give the United Nations every 
assistance in any action it takes in accordance with 
the present Charter, and shall refrain from giving 
assistance to any state against which the United 
Nations is taking preventive or enforcement action. 

6. The Organization shall ensure that states which 
are not Members of the United Nations act in 
accordance with these Principles so far as may be 
necessary for the maintenance of international peace 
and security. 

7. Nothing contained in the present Charter shall 
authorize the United Nations to intervene in matters 
which are essentially within the domestic jurisdiction 
of any state or shall require the Members to submit 
such matters to settlement under the present Charter; 
but this principle shall not prejudice the application 
of enforcement measures under Chapter vii. 


ship Council, an International Court of Justice, 
a Secretariat. 

2. Such subsidiary organs 
sary may be established in a 
present Charter. 


other peace-loving states which accept the obliga- 
tions contained in the present Charter and, in the 
judgment of the Organization, are able and willing 
to carry out these obligations. 

2. The admission of any such state to membership 
in the United Nations will be effected by a decision 
of the General Assembly upon the recommendation 
of the Security Council, 


Article 8 
The United Nations shall pla 
the eligibility of men and women 


capacity and under conditions of ® 


Article 5 

A Member of the United Nations against which 
preventive or enforcement action has been taken by 
the Security Council may be suspended from the 
exercise of the rights and privileges of membership 
by the General Assembly upon the recommendation 
of the Security Council, The exercise of these rights 
and privileges may be restored by the Security Council. 


principal and subsidiary organs. 


Chapter IV 


Composition 
Article 9 


as may be fou! 


THE GENERAL ASSEMBLY 


1. The General Assembly shall co! 
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Korean situation was blocked by Russian vetoes. To enable it 
to carry out its peace-keeping function more effectively, the Gen- 
eral Assembly in November 1950 adopted the Uniting for Peace 
Resolution proposed by the United States. It provided for im- 
mediate consideration by the General Assembly of a threat to 
the peace, breach of the peace, or act of aggression, with a view to 
recommending collective measures, including the use of armed 
force when necessary, “if the Security Council, because of lack of 
inanimity of the permanent members, fails to exercise its primary 
responsibility.” The resolution established a Peace Observation 
Commission to “observe and report on the situation in any area 
where there exists international tension the continuance of which 
is likely to endanger the maintenance of international peace and 
security.” It also established a Collective Measures Committee 
to “study and report on methods which the Assembly might use 
in strengthening international peace and security.” 

In carrying out its responsibility the Security Council must first 
seek to bring about a pacific settlement of disputes, in accordance 
with Ch. VI of the Charter. If the parties to a dispute that 
threatens the peace fail to settle it by peaceful means of their own 
choice, the Security Council must call upon them to settle it. The 
Council may investigate any dispute or situation in order to deter- 
mine whether its continuance is likely to endanger international 
peace and security. Any state, whether it is a member of the UN 
or not, may bring any such dispute or situation to the attention of 
the Security Council or the General Assembly. At any stage of 
the dispute or situation the Security Council may recommend ap- 
propriate procedures or methods of adjustment, and if the parties 
fail to settle the dispute by peaceful means the Security Council 
may recommend terms of settlement. 

Whenever the Security Council determines that a threat to the 
peace exists or that a breach of the peace or act of aggression has 
taken place, it may decide upon measures to be taken to meet the 
situation. The Charter (Ch. VII) envisages the application of 
graduated measures, from economic and diplomatic sanctions to 
action by air, sea, and land forces, By subscribing to the Charter, 
all members undertook to place at the disposal of the Security 
Council armed forces and facilities for military sanctions against 
aggressors or disturbers of the peace, but this provision did not 
become operative because no agreements between the Council and 
Member states to give it effect were concluded. 


IV. DISPUTES AND SITUATIONS BEFORE 
THE UNITED NATIONS 


During the first 20 years of its life, a large number of disputes 
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and situations came before the Security Council and the General 
Assembly, reflecting the unsettled conditions in the world after 
World War II, The United Nations succeeded in helping to set- 
tle some of them, such as the removal of Soviet troops from north- 
ern Iran in 1946; others remained unsolved and were a continuing 
concern of the Security Council and the General Assembly. 

1, Greece.—A serious situation to come before the Security 
Council in the same year was the charge by Greece that Albania, 
Bulgaria, and Yugoslavia were aiding Communist guerrillas in 
northern Greece. A UN Commission of Investigation supported 
the Greek accusations by a majority vote. When the Security 
Council proved unable to agree on a resolution to deal with the 
problem the issue was brought before the General Assembly; in 
October 1947 the Assembly adopted a resolution requesting all 
parties concerned to negotiate their differences; it also established 
a special committee to facilitate peaceful settlement of the dis- 
pute. The Soviet Union and its satellites refused to cooperate 
in these efforts and aggressive interventionist activities continued. 
After 1948, when Yugoslavia broke with the U.S.S.R., the situa- 
tion immediately began to improve, f 

2 Indonesia.—When the Netherlands after World War II 
tried to reoccupy the East Indies it encountered resistance by a 
government that had been set up by nationalist revolutionaries. 
Although the Netherlands contended that the UN could not act 
because the matter was within its “domestic jurisdiction,” the Se- 
curity Council called on the parties to cease hostilities and settle 
the dispute peacefully; it also appointed a committee of good of- 
fices to facilitate a peaceful settlement. Two “police actions” by 
the Netherlands brought increased pressure by the Security Coun- 
cil, the U.S., and India. The Netherlands finally recognized Indo- 
nesia’s independence, and the formal transfer of sovereignty took 
place on Dec, 27, 1949. Sovereignty over West Irian (West New 
Guinea) remained in dispute between the two countries and re- 
peated appeals were made by both parties for UN intervention. 
The situation became very serious in December 1961 when Presi- 
dent Sukarno ordered total mobilization of Indonesia’s armed 
forces, announced his decision to seize the territory by force, and 
began dropping paratroopers in the disputed territory. With the 
aid of Ellsworth Bunker, a U.S. diplomat who represented the 
secretary-general at the negotiations and served as mediator, an 
agreement was reached in August 1962, The Dutch transferred 
the administration of the territory to the United Nations Tem- 
porary Executive Authority, which on May 1, 1963, transferred 
the administration to Indonesia. A plebiscite was to be held some 
time before the end of 1969 to give the inhabitants of the territory 
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the state or states concerned or to the Security 
Council or to both. Any such question on which 
action is necessary shall be referred to the Security 
Council by the General Assembly either before or 
after discussion. 

3, The General Assembly may call the attention of 
the Security Council to situations which are likely to 
endanger international peace and security. 

4. The powers of the General Assembly set forth 
in this Article shall not limit the general scope of 


Article 10. 


Article 12 

1. While the Security Council is exercising in 
respect of any dispute or situation the functions 
assigned to it in the present Charter, the General 
Assembly shall not make any recommendations with 
regard to that dispute or situation unless the Security 
Council so requests. 

2. The Secretary-General, with the consent of the 
Security Council, shall notify the General Assembly 
at each session of any matters relative to the mainte- 
nance of international peace and security which are 
being dealt with by the Security Council and shall 
similarly notify the General Assembly, or the Members 
of the United Nations if the General Assembly is not 
in session, immediately the Security Council ceases to 


deal with such matters. 


Article 13 i] , 
1: The General Assembly shall initiate studies and 


o 


a. promoting international cooperation in the 
political field and encouraging the progressive 
development of international law and its codifi- 
cation; 

b. promoting international cooperation in the 
economic, social, cultural, educational, and health 
fields, and assisting in the realization of human 
rights and fundamental freedoms for all without 
distinction as to race, sex, language, oF religion, 
2, The further responsibilities, functions and pow- 

ers of the General Assembly with respect to matters 
mentioned in paragraph 1 (b) above are set forth in 
Chapters IX and X. 


Article 14 

Subject to the provisions of Article 12, the 
General Assembly may recommend measures for 
the peaceful adjustment of any situation, regardless 
of origin, which it deems likely to impair the general 
welfare or friendly relations among nations, including 
situations resulting from a violation of the provisions 
of the present Charter Setting forth the Purposes and 
Principles of the United Nations. 


Article 15 

1. The General Assembly shall receive and con- 
sider annual and special reports from the Security 
Council; these reports shall include an account of 
the measures that the Security Council has decided 
upon or taken to maintain international peace 


and security. 
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an opportunity to decide whether they wished to continue as a 
part of Indonesia or to become an independent state. (See fur- 
ther below, Jndonesian-Malaysian Confrontation.) 

3. Suez Canal.—In 1956 there developed sharp military con- 
flict over the control and operation of the Suez Canal. This inter- 
national highway had been constructed by a private corporation 
whose shares were held more or less equally by France and Egypt. 
In 1875 the British government bought up the Egyptian shares and 
assumed guardianship over the Canal. Free use of the Canal by 
all nations was guaranteed by a Convention of 1888. In the 1930s 
Egypt began a campaign to gain control of the waterway, and on 
July 26, 1956, President Nasser announced that his government 
had nationalized the Suez Canal Company. Protests by the Brit- 
ish and French were of no avail, Discouraged by the failure of 
direct negotiations with Egypt they brought the dispute before 
the Security Council. 

While the Security Council was still hoping to induce the parties 
to reach a peaceful settlement, the dispute suddenly became 
merged with the long-standing Israel-Arab tensions. On Oct. 29, 
Israel launched a full-scale military attack on Egypt. Britain 
and France, apparently worried about freedom of passage through 
the Canal, ordered Israel and Egypt to stop fighting and withdraw 
their forces to a distance of ten miles from the Canal, and de- 
manded that Egypt allow Anglo-French forces to occupy key posi- 
tions in the Canal Zone. When Egypt failed to comply the Brit- 
ish and French launched an airborne attack on Port Said. Incapa- 
ble of acting because of the great-power veto, the Security Council 
adopted a resolution calling for an emergency session of the Gen- 
eral Assembly. 

When the British and French governments indicated that they 
would withdraw their forces if the UN would create a force to 
take a position between the Israeli and Egyptian forces, the Gen- 
eral Assembly authorized the secretary-general to organize such 
a force, Within a matter of weeks the United Nations Emer- 
gency Force (UNEF) was moved into position and the danger 
of a general conflict receded. By agreement with Egypt the UN 
undertook to clear the canal of obstructions caused by hostilities 
and to open it again to traffic. 

On May 19, 1967, UNEF was withdrawn at the request of 
Nasser, and in June war broke out between Israel and the Arab 
nations, After several days of fighting, the belligerents accepted 
a cease-fire demanded by Security Council resolution. (See also 
Ecypt; SUEZ CANAL.) 

4. Hungary.—When popular resistance to the Communist 
regime broke out in Hungary in October and November of 1956, 
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the Soviet Union sent in troops to quell the outbreaks anq 
prevent the formation of an unfriendly government. The ma h 
was brought before the Security Council, but a proposed resoh i 
by that body calling on the U.S.S.R. to cease and desist Bae a 
by the Soviet Union. The issue was transferred to an cae 
session of the General Assembly, but resolutions of that tot 
calling on the Soviet Union to desist from military interventi 
and to respect the right of the Hungarian people to indepen 
affirming the desirability of free elections, and requesting the Bie 
tary-general to carry out an investigation of conditions in Hy. 
gary, were disregarded by the Soviet and Hungarian governments 
on grounds that the situation in Hungary was a domestic matter 
and thus outside the jurisdiction of the UN. (See also Huncany; 
History.) 4 

5. Palestine and the Near East.—After World War I Pale 
tine was severed from Turkey and given to Great Britain to ad. 
minister as a mandated territory of the League of Nations. (Sw 
PALESTINE: Prehistory and History: From A.D. 1900 to 1948, 
The intense desire among the Jews for a national homeland anda 
place of refuge led, after World War II, to large-scale Jewish mi- 
gration to Palestine. Caught between the growing hostility be 
tween Jews and Arabs, Britain in April 1947 announced that it 
wished to lay down its mandate. A special session of the General 
Assembly was called to deal with the problem, A Special Com 
mittee on Palestine presented a majority report that favoured the 
division of Palestine into two independent Jewish and Arab states, 
The Assembly on Nov. 29, 1947, voted in favour of the plan, but 
the opposition of all Arabs, added to other circumstances, made 
its execution a virtual impossibility. \ 

When Great Britain gave up its mandate on May 15, 1948, the 
Jews proclaimed the state of Israel, whereupon the Arab states in. 
vaded Palestine with armed forces. The Security Council sut 
ceeded in arranging a temporary truce, but when Count Foke 
Bernadotte of Sweden, who had been appointed UN mediator, wis 
unable to secure a negotiated settlement during this period, hostili 
ties were resumed, The Security Council on July 15, 1948, ot 
dered a cessation of hostilities and threatened further action in 
case of noncompliance. The mediator was instructed to supervise 
the truce and secure the demilitarization of Jerusalem. There 
were many violations of the truce, and on Sept. 17 Bernadotte wis 
assassinated, probably by a band of Jewish terrorists. Ralph J 
Bunche (q.v.) of the United States, a Secretariat official, was thet 
named acting mediator. After months of negotiation he succeeded 
in getting armistice agreements on all fronts. In the mean 
Israel had been admitted to the UN (May 11, 1949). 
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2. The General Assembly shall receive and con- 
sider reports from the other organs of the United 
Nations. 


Article 16 

The General Assembly shall perform such functions 
with respect to the international trusteeship system 
as are assigned to it under Chapters XII and XIII, 
including the approval of the trusteeship agreements 
for areas not designated as strategic. 


Article 17 
1. The General Assembly shall consider and ap- 


prove the budget of the Organization. 
2, The expenses of the Organization shall be borne 


by the Members as apportioned by the General 


Assembly. 
3. The General Assembly shall consider and ap- 


prove any financial and budgetary arrangements with 
specialized agencies referred to in Article 57 and 
shall examine the administrative budgets of such 
specialized agencies with a view to making recom- 
mendations to the agencies concerned. 


Voting 
Article 18 
1. Each member of the General Assembly shall 
have one vote. 
2. Decisions 
questions shall be made b 


of the General Assembly on important 
yy a two-thirds majority of 


the members present and voting. These questions 
shall include: recommendations with respect to the 
maintenance of international peace and security, the 
election of the non-permanent members of the Secur- 
ity Council, the election of the members of the 
Economic and Social Council, the election of mem- 
bers of the Trusteeship Council in accordance with 
paragraph 1(c) of Article 86, the admission of new 
Members to the United Nations, the suspension of 
the rights and privileges of membership, the expulsion 
of Members, questions relating to the operation of 
the trusteeship system, and budgetary questions. 

3. Decisions on other questions, including the 
determination of additional categories of questions 
to be decided by a two-thirds majority, shall be made 
by a majority of the members present and voting. 


Article 19 

A Member of the United Nations which is in 
arrears in the payment of its financial contributions 
to the Organization shall have no vote in the General 
Assembly if the amount of its arrears equals or 
exceeds the amount of the contributions due from it 
for the preceding two full years. The General Assem- 
bly may, nevertheless, permit such a Member to vote 
if it is satisfied that the failure to pay is due to 
conditions beyond the contro! of the Member. 


Procedure 


Article 20 
The General Assembly shall meet in regular annual 


sessions and in such special sessions aS occasion 
may require. Special sessions shall be com r 
the Secretary-General at the request of the Seo 
Council or of a majority of the Members 


United Nations. 


Article 21 y 
The General Assembly shall adopt its om? rules 


procedure. It shall elect its President for e30 


Article 22 wud 


The General Assembly may establit a 
sidiary organs as it deems necessary for 
ance of its functions. 
Chapter V 
THE SECURITY COUNCIL 


Composition 


lics, the United Kingdom of Great 


ern Ireland, and the United States a ona h 
permanent members of the pas: Memb 


General Assembly shall elect ie 
the United Nations to be non- in 

of the Security Council, due regard being © a 
paid, in the first instance to the 
Members of the United Nations to 


q 


Jn spite of prolonged effort, 
‘the UN did not succeed in set- 
fling the Palestine conflict. It 
eved only an uneasy truce, 
radically broken by outbursts 
of violence along the borders. 
The Arab countries refused to 
recognize Israel as a state and 
would not negotiate with it di- 
rectly. The final boundary lines 
between Israel and the neigh- 
pouring states were not agreed 
n. The 1949 recommenda- 
tion of the General Assembly 
that Jerusalem be established as 
aseparate entity administered by 
the UN was unaccepted; Israel 
continued in control of the new 
tity and Jordan of the old. The 
presence on the border of Israel 
of over 1,000,000 Arab refugees, 
who fled from Israel during the 
bitter hostilities of 1948 and who 
demanded repatriation, contrib- 
uted to the continuation of ten- 
sions. To provide the basic ne- 
‘ssities of life for this large number of people and to help them 
make a living and obtain an education the UN established in 1949 
a Relief and Works Agency for Palestine Refugees. Continued 
lforts by the Conciliation Commission for Palestine to solve the 
problem of the refugees were unavailing. The deadlock caused 
by Israel’s insistence upon resettlement of the refugees and the 
Arab demand for their repatriation persisted, 
A different kind of crisis arose in Lebanon in 1958, A revolt 
that broke out in Lebanon was said by the Lebanese government 
to be the result of “massive interference” from the United Arab 
Republic, The Lebanese government charged that the rebels were 
aided by the infiltration of armed bands from Syria (then part of 
pitted Arab Republic). Lebanon asked the Security Council 
l consider the situation, and the Council decided to send an ob- 
Eor group to the area, When the monarchy of nearby Iraq 
ki fp pected overthrown on July 14, the president of Lebanon 
ed on the U.S. for help on the ground that Lebanon’s indepen- 
A was threatened by foreign intervention. The U.S. imme- 
ely sent troops to Lebanon and, upon request from King Hu- 
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sain, Great Britain dispatched paratroopers to Jordan: When the 
Security Council proved unable to agree on what action to take, 
the General Assembly met in emergency special session and passed 
a resolution drafted by Arab states in which the Arab League prin- 
ciple of noninterference in the internal affairs of other states was 
reaffirmed and the secretary-general was requested to make ar- 
rangements which would “facilitate the early withdrawal of foreign 
troops” from Lebanon and Jordan. Within a few months the 
troops were withdrawn. 

Tensions began to mount again in 1965. Border raids became 
more frequent. Appeals by Israel for direct negotiations with 
the Arab states were rejected. Meanwhile, the governments which 
contribute nearly all of the funds for the relief of the Palestine 
refugees were becoming impatient with the protracted aid program, 
which by that time included relief for third-generation refugees. 
They began to reduce their contributions and became more in- 
sistent that the Israel-Arab deadlock be resolved. 

6. India-Pakistan.—The state of Jammu and Kashmir, in the 
northern part of the Indian subcontinent was given the choice, 


52, a party to a dispute shall abstain from voting. 


eon! peace and security and to the other 
Of the Organization, and also to equitable 
St09taphical distribution. 
aa non-permanent members of the Security 
S shall be elected for a term of two years. In the 
en of the non-permanent members after 
Brain of the membership of the Security 
‘iia tom eleven to fifteen, two of the four 
Ee members shall be chosen for a term of 
ris Y. A retiring member shall not be eligible for 
$ late re-election. 
| Each member i il 
of the Security Council shall have 
fepresentative, nå 


Functions ang Powers 
Article 24 

n 7 
ty order to ensure prompt and effective action 


int 
th i 
Su pen Nations, its Members confer on the 
Te alee Primary responsibility for the main- 
ae international peace and security, and 
ty in carrying out its duties under this respon- 
2i 


i 4 
the Security Council acts on their behalf. 


thall M discharging these duties the Security Council 
Pinciples in accordance with the Purposes and 
Granted H the United Nations. The specific powers 
Ries Security Council for the discharge of 
‘hd xy, S are laid dawn in Chapters Vi, Vil, VIII, 


3. Th 
© Security Council shall submit annual and, 


q 


when necessary, special reports to the General 
Assembly for its consideration. 


Article 25 
The Members of the United Nations agree to 
and carry out the decisions of the Security 
Council in accordance with the present Charter. 


Article 26 

In order to promote the establishment and main- 
tenance of international peace and security with the 
least diversion for armaments of the world’s human 
and economic resources, the Security Council shall 
be responsible for formulating, with the assistance of 
the Military Staff Committee referred to in Article 47, 
plans to be submitted to the Members of the United 
Nations for the establishment of a system for the 
regulation of armaments. 


Voting 

Article 27 (as amended in 1965) 

1. Each member of the Security Council shall have 
one vote. 

2. Decisions of the Security Council on procedural 
matters shall be made by an affirmative vote of 
nine members. 

3. Decisions of the Security Council on all other 
matters shall be made by an affirmative vote of nine 
members including the concurring votes of the 
permanent members; provided that, in decisions 
under Chapter VI, and under paragraph 3 of article 


Procedure 

Article 28 

1. The Security Council shall be so organized as 
to be able to function continuously. Each member of 
the Security Council shall for this purpose be repre- 
sented at all times at the seat of the Organization. 

2. The Security Council shall hold periodic meet- 
ings at which each of its members may, if it so 
desires, be represented by a member of the govern- 
ment or by some other specially designated represent- 
ative. 

3. The Security Council may hold meetings at such 
places other than the seat of the Organization as in 
its judgment will best facilitate its work. 


Article 29 

The Security Council may establish such subsidiary 
organs as it deems necessary for the performance of 
its functions. 


Article 30 

The Security Council shall adopt its own rules of 
procedure, including the method of selecting its 
President. 


Article 31 

Any Member of the United Nations which is not 
a member of the Security Council may participate, 
without vote, in the discussion of any question 
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under the British Indian Independence Act of 1947, of acceding 
to either India or Pakistan, both of which pressed their claims. 
In the autumn of 1947 Muslim tribal groups invaded Kashmir, and 
Indian forces were sent in at the request of the Kashmir govern- 
ment after it had elected to accede to India. India brought the 
situation before the Security Council on Jan. 1, 1948, and de- 
manded that the Council order Pakistan to desist from encouraging 
and supporting hostilities in Kashmir. Pakistan, however, denied 
India’s accusation and requested the Council to appoint a commis- 
sion to assist in ending hostilities in Kashmir and to facilitate the 
withdrawal of Indian and Pakistani troops so that a plebiscite 
could be held. 

On Jan. 20, 1948, the Council created a Commission on India 
and Pakistan and directed it to place its good offices and mediatory 
services at the disposal of the two states. 

A cease-fire agreement became effective on Jan. 1, 1949, and 
UN observers helped in its enforcement. The commission was 
unsuccessful, however, in its efforts to achieve a political settle- 
ment, In April 1950 the Security Council appointed Sir Owen 
Dixon of Australia to serve as mediator between the parties; one 
year later he was replaced by Frank Graham of the U.S. The 
commission and the representatives were able to narrow the area 
of disagreement but could not get full agreement on the two main 
issues: the demilitarization of Kashmir and the conduct of a free 
and impartial plebiscite. The question was again referred to the 
Security Council in 1957 but further mediation was fruitless. The 
situation became more complicated in 1962 when Chinese troops 
crossed the border into Kashmir, as well as into the North East 
Frontier Agency, and then suddenly announced a cease-fire. Time 
after time the problem was brought to the UN but without success, 
and in 1965 the growing tension between India and Pakistan led 
to the outbreak of war over Kashmir. In January 1966, at the in- 
vitation of Premier A. N. Kosygin of the Soviet Union, the leaders 
of India and Pakistan met at Tashkent and worked out a com- 
promise agreement. (See also JAMMU AND KASHMIR.) 

7. Korea.—Shortly after the end of World War II the northern 
half of the peninsula of Korea was occupied by the U.S.S.R. while 
the area south of the 38th parallel was occupied by the U.S. forces. 
When the Soviet Union and the United States reached an impasse 
in their negotiations to achieve a united democratic Korea, the 
United States requested the General Assembly in September 1947 
to consider the question. The Assembly passed a U.S.-sponsored 
resolution calling for elections in Korea under UN supervision pre- 
paratory to establishing a national government. On May 10, 1948, 
elections were held in South Korea after the Soviet military au- 
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thorities had refused to permit UN supervision in North Ki 
and a government was established in the south, known as they k 
public of Korea. The General Assembly in December 1943 
clared that this was the only govenment in Korea based on f h 
elections. Meanwhile, Soviet authorities assisted in the estab 
ment of a government in North Korea, known as the Democra 
People’s Republic of Korea. During 1948-49 both U.S. and 
viet troops were withdrawn from Korea. 

On June 25, 1950, the armed forces of North Korea invade, 
South Korea. On the same day the Security Council called op 
North Korean authorities to withdraw their armed forces and de. 
manded an immediate cessation of hostilities. When the North 
Korean authorities disregarded this resolution, the Council on 
June 27 called on members of the United Nations to “furnish such 
assistance to the Republic of Korea as may be: necessary to re 
pel the armed attack and to restore international peace and se 
curity in the area.” Led by the U.S., many UN members gaye 
material assistance to the Republic of Korea. (See Korean Wan) 

After failing to achieve a cease-fire and the peaceful settle 
ment of the dispute, the General Assembly on Feb. 1, 19) 
labeled Communist China an aggressor because it had intervened 
in the war; it also established an Additional Measures Committe 
to consider the application of sanctions against China, On May 
18 the Assembly recommended that members apply an embargo 
on the shipment of munitions to areas controlled by the Com 
munists, Many states had already applied such measures. 

After two years of negotiations a truce agreement was 
on July 27, 1953; it contained guarantees against future 
sion and provided for a line of demarcation that was more dei 
sible than the original line. The agreement included a recomn 
dation that within three months a political conference be held to 
arrive at a peaceful settlement of the Korean question, A con: 
ference for this purpose met at Geneva, Switz., in 1954, but en 
in failure. The Korean question was considered by the Assembly 
at later sessions but the deadlock remained unbroken. = 

8. Congo.—This former Belgian dependency became an l 
pendent state on June 30, 1960, as the Republic of the Congo. 
With the abrupt termination of the Belgian administration, Vi 
lence broke out and spread quickly through the country. 
disorder was primarily due to mutiny in the Congolese Ai 
Belgium immediately rushed troops back to protect its natio 
and the extensive interests Belgians had in the former col 
On July 11 the province of Katanga, which is rich in minei 
wealth, seceded as did South Kasai later. > 

As the situation deteriorated the possibility of East-W 
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3. In making recommendations under this 


brought before the Security Council whenever the 
latter considers that the interests of that Member are 
specially affected. 


Article 32 

Any Member of the United Nations which is not a 
member of the Security Council or any state which is 
not a Member of the United Nations, if it is a party 
to a dispute under consideration by the Security 
Council, shall be invited to participate, without vote, 
in the discussion relating to the dispute. The Security 
Council shall lay down such conditions as it deems 
just for the participation of a state which is not a 
Member of the United Nations. 


Chapter VI 
PACIFIC SETTLEMENT OF DISPUTES 


Article 33 ‘ 
1. The parties to any dispute, the continuance of 


which is likely to endanger the maintenance of inter- 
national peace and security, shall, first of all, seek 
a solution by negotiation, enquiry, mediation, con- 
ciliation, arbitration, judicial settlement, resort to 
regional agencies or arrangements, or other peaceful 
means of their own choice. 

2. The Security Counci 
necessary, call upon the parties 
by such means. 


I shall, when it deems 
to settle their dispute 


The Security Council may investigate any dispute, 
or any situation which might lead to international 
friction or give rise to a dispute, in order to determine 
whether the continuance of the dispute or situation 
is likely to endanger the maintenance of international 
peace and security. 


Article 35 

1. Any Member of the United Nations may bring 
any dispute, or any situation of the nature referred to 
in Article 34, to the attention of the Security Council 
or of the General Assembly. 

2. A state which is not a Member of the United 
Nations may bring to the attention of the Security 
Council or of the General Assembly any dispute to 
which it is a party if it accepts in advance, for the 
purposes of the dispute, the obligations of pacific 
settlement provided in the present Charter. 

3. The proceedings of the General Assembly in 
respect of matters brought to its attention under this 
Article will be subject to the provisions of Articles 
11 and 12. 


Article 36 

1. The Security Council may, at any stage ofa 
dispute of the nature referred to in Article 33 or of 
a situation of like nature, recommend appropriate 
procedures or methods of adjustment. 

2. The Security Council should take into considera- 
tion any procedures for the settlement of the dispute 
which have already been adopted by the parties. 


the Security Council should also take into consiaa® 
tion that legal disputes should as a geni l 
referred by the parties to the International 
Justice in accordance with the provisions ; 


Statute of the Court. 

Article 37 

1. Should the parties to a dispute of the 
referred to in Article 33 fail to settle it by ky) y 
indicated in that Article, they shall refer 
Security Council. 

2. if the Security Council deems that wa 
ance of the dispute is in fact likely to endal 
maintenance of international peace al f; 
shall decide whether to take action uni at 
36 or to recommend such terms of settlom 
may consider appropriate. 


any dispute so request, ma 
parties with a view to a pa 
dispute. 
Chapter VII F, 
ACTION WITH RESPECT TO THE 


TO THE PEACE, BREACHES OF 
AND ACTS OF ‘AGGRESSION 


Article 39 


x isto 
The Security Council shall determine the 
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involvement became grave. The Congolese government appealed 
first to the U.S, and then to the UN for military assistance. The 
UN secretary-general on July 13 called for a meeting of the Se- 
curity Council and urged it to establish a United Nations Force 
for the Congo (ONUC). On July 14 the Security Council passed 
resolution calling upon Belgium to withdraw its troops and au- 
thorizing the secretary-general to provide the Congolese govern- 
ment with such “military assistance as may be necessary until 
through the efforts of the Congolese government with the technical 
assistance of the United Nations, the national security forces may 
be able, in the opinion of the government, to meet fully their 
tasks.” 

Within 30 hours of the passage of the resolution, units from vari- 
ous African states began to assemble as the United Nations 
Congo Force; they were later augmented by units from Europe 
and Asia. The Force, which reached a peak strength of over 
20,000 men, had a difficult role to perform; it coùld not take part 
in any internal conflict; it could not take the initiative in the 
use of force but act only in self-defense. 

Because the UN command neither put down the secession 
in Katanga and South Kasai nor quickly removed Belgian troops, 
Congolese Premier Patrice Lumumba became increasingly dis- 
satisfied with the international command. He appealed for aid to 
Communist China, the Soviet Union, Ghana, and other govern- 
ments, some of which sent technicians and equipment. On Sept. 5, 
1960, Pres. Joseph Kasavubu dismissed Lumumba. As the situa- 
tion in the Congo deteriorated, consensus within the UN disinte- 
grated and Secretary-General Hammarskjöld came under severe 
attack, On Sept. 17, 1960, after a Soviet veto had paralyzed the 
Security Council, the General Assembly was convened in emer- 
gency special session to consider the Congo question. The Soviet 
Union bitterly attacked the UN command and the secretary- 
general as supporters of colonialists, but the Assembly reaffirmed 
the mandate previously given by the Security Council to the 
Secretary-general, It called upon him “to assist the central gov- 
ernment of the Congo in the restoration and maintenance of law 
and order throughout the territory of the Republic of the Congo 
and to safeguard its unity, territorial integrity and political inde- 
pendence,” and it created a Conciliation Commission composed 
of African and Asian representatives. 

_ The announcement on Feb. 13, 1961, of the death of Lumumba 
in Katanga, whither he had been transferred under arrest, in- 
creased the danger of outright, civil war. By resolution of Feb. 
21; the Security Council urged the UN immediately to take all 
‘ppropriate measures to prevent civil war, including “the use of 
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force, if necessary, in the last resort.” However, the situation 
began to improve and a movement toward unity got under way. 
The Congolese Parliament met in July, with all factions repre- 
sented. An important factor in the improvement of the situation 
was the technical assistance given the Congo by the UN, with aid 
from the specialized agencies and the International Red Cross. 
An international staff of approximately 2,000 persons from many 
countries served in the Civilian Operations program, While the 
general situation had greatly improved by the summer of 1961, 
Katanga still presented a grave obstacle to national unity. In Sep: 
tember, when UN troops sought to round up the remaining mer- 
cenaries, bitter fighting developed. Secretary-General Hammar- 
skjöld sought to resolve the conflict peacefully by a personal con- 
ference with Pres. Moise Tshombe of Katanga. On Sept. 18, 1961, 
while Hammarskjöld was on his way to confer with Tshombe, he 
was killed in an airplane crash in Northern Rhodesia, On Nov, 13 
the Security Council adopted a resolution expressly declaring that 
all secessionist activities should “cease forthwith” and ordering the 
secretary-general to take “vigorous action, including the use of the 
necessary force” for the “immediate apprehension” of “all foreign 

military and para-military personnel and political advisers not un- 
der United Nations command, and mercenaries.” On Dec, 20 
Tshombe signed a declaration recognizing the “indivisible unity” 

of the Congo Republic but he did nothing to implement the agree- 

ment. In December 1962 the UN command began to move against 

Katanga in force; on Jan. 17, 1963, Tshombe ceased resistance, 

In February the secretary-general announced that the United Na- 

tions had “largely fulfilled” its mandate to maintain the Congo's 

territorial integrity and political independence and prevent civil 

war. On June 30, 1964, the last units of the United Nations Force 

a, (See also Conco, DEMOCRATIC REPUBLIC OF 

THE. 

9. Cyprus.—The island of Cyprus—a British colony from 1878 
to 1960—posed another problem for the United Nations. Its geo- 
graphic situation, less than 50 mi, (80 km.) from the coast of 
Turkey, and its population, which was 80% Greek and 18% Turk- 
ish, made for difficulties, The Greek Cypriots strongly desired 
union with Greece but the movement for union stirred up fears 
among the Turkish minority and strengthened its desire for parti- 
tion. Relations between the two ethnic religious groups deterio- 
rated; intercommunal rioting broke out in June 1958 and resulted 
in 15 deaths. 

As a result of agreements signed in 1959. by Greece, Turkey, 
the United Kingdom, and the Greek and Turkish communities of 
the island, Cyprus became an independent country in 1960 and a 


Pany threat to the peace, breach of the peace, or act 
pereasion and shall make recommendations, or 

ie Measures shall be taken in accordance 

Bane icles 41 and 42, to maintain or restore 
national peace and security, 


Article 40 
“ts ee to prevent an aggravation of the situation, 
adition ity Council may, before making the recom- 
ae fl or deciding upon the measures provided 
aly mie 39, call upon the parties concerned to 
AA ith such provisional measures as it deems 
àl rd or desirable, Such provisional measures 
on eee prejudice to the rights, claims, or 
lion ih the parties concerned. The Security 
a all duly take account of failure to comply 

Provisional measures. 


M 


Article 41 


My Secity Council may decide what measures 
"Mployed ee ‘the use of armed force are to be 
tall upon ths Give effect to its decisions, and it may 
tuch Riin Members of the United Nations to apply 

erea These may include complete or partial 

tal, tele, ot economic relations and of rail, sea, ait, 
Municarjg n o ēPhic, radio, and other means of com- 
N, and the severance of diplomatic relations. 


Article 42 
ou ; 
lathe Security Council consider that measures 


provided for in Article 41 would be inadequate or 
have proved to be inadequate, it may take such action 
by air, sea, or land forces as may be necessary to 
maintain or restore international peace and security. 
Such action may include demonstrations, blockade, 
and other operations by air, sea, or land forces of 
Members of the United Nations. 


Article 43 

1. All Members of the United Nations, in order to 
contribute to the maintenance of international peace 
and security, undertake to make available to the 
Security Council, on its call and in accordance with 
a special agreement or agreements, armed forces, 
assistance, and facilities, including rights of passage, 
necessary for the purpose of maintaining international 
peace and security. 

2. Such agreement or agreements shall govern the 
numbers and types of forces, their degree of readiness 
and general location, and the nature of the facilities 
and assistance to be provided. 

3. The agreement or agreements shall be nego- 
tiated as soon as possible on the initiative of the 
Security Council. They shall be concluded between 
the Security Council and Members or between the 
Security Council and groups of Members and shall 
be subject to ratification by the signatory states in ac- 
cordance with their respective constitutional processes. 


Article 44 2 
When the Security Council has decided to use 


force it shall, before calling upon a Member not 
represented on it to provide armed forces in fulfill- 
ment of the obligations assumed under Article 43, 
invite that Member, if the Member so desires, to 
participate in the decisions of the Security Council 
concerning the employment of contingents of that 
Member's armed forces. 


Article 45 

In order to enable the United 
urgent military measures, Member: 
diately available national air-force contingents for 
combined international enforcement action. The 
strength and degree of readiness of these contin- 
gents and plans for their combined action shall be 
determined, within the limits laid down in the special 
agreement or agreements referred to in Article 43, by 
the Security Council with the assistance of the 
Military Staff Committee. 


Article 46 
Plans for the application of armed force shall be 
made by the Security Council with the assistance of 


the Military Staff Committee. 


Article 47 

1. There shall be established a Military Staff 
Committee to advise and assist the Security Council 
on all questions relating to the Security Council's 
military requirements for the maintenance of inter- 
national peace and security, the employment and 
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member of the United Nations. Minority rights of the Turkish 
Cypriots were protected in the constitution and the treaty of guar- 
antee. Greek Cypriots thought these rights excessive and wished 
to restrict them by amending the constitution. Proposals by the 
president, Archbishop Makarios, in November 1963 to amend the 
constitution led to renewed outbreaks of intercommunal violence. 
Fear of Turkish military intervention led both Cyprus and the 
United Kingdom to bring the situation before the Security Council. 
This body, on March 4, 1964, unanimously decided to station a 
peace-keeping force on the island and to appoint a mediator 
charged with the task of promoting a peaceful solution. To avoid 
the financial difficulties that had arisen from the establishment of 
the Middle East and Congo forces, all costs were to be met by the 
government of Cyprus, by voluntary contributions, and by the 
states providing the contingents making up the force. The force 
was authorized for only three months, but its term was periodically 
extended. (See also Cyprus.) 

10. Indonesian-Malaysian Confrontation.—Malaysia came 
into existence on Sept. 16, 1963, when the Federation of Malaya 
was united with the former British colonies of Singapore, Sarawak, 
and Sabah (the latter two located on the island of Borneo). Indo- 
nesia and the Philippines declared that they opposed formation of 
the new state unless, in keeping with the principles of self-determi- 
nation, it was evident that the peoples of Sarawak and Sabah fa- 
voured it. Upon agreement of the heads of the governments of 
Indonesia, Malaysia, and the Philippines, the secretary-general of 
the United Nations was requested to send working teams to Sabah 
and Sarawak to ascertain the wishes of the people. 

Based on the findings of his mission, the secretary-general re- 
ported that “there is no doubt about the wishes of a sizeable ma- 
jority of the peoples of these territories to join the Federation of 
Malaysia.” Neither Indonesia nor the Philippines would accept 
this conclusion, Indonesia, charging that the formation of Ma- 
laysia was an example of British neocolonialism, announced a pol- 
icy of military and economic “confrontation” against Malaysia. 
The government of Malaysia informed the members of the Secur- 
ity Council that Indonesian troops were infiltrating into Sarawak 
and Sabah from Kalimantan (the Indonesian part of Borneo). 

On Sept. 3, 1964, Malaysia informed the Security Council that 
heavily armed Indonesian paratroopers had been dropped in south- 
ern Malaya and requested an “urgent” meeting of the Security 
Council to consider this act of “blatant and inexcusable aggression 
against a peaceful neighbor.” The Security Council considered 
the matter in a series of meetings, beginning Sept. 9. The Indo- 
nesian representative did not deny the Malaysian charge but ar- 
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gued that his country’s use of force against its neighbour wa 
tified because of British and Malaysian provocation, The Ge 
Assembly in December 1964 elected Malaysia a membe 
Security Council, whereupon President Sukarno of Indon i 
nounced that if Malaysia were seated Indonesia would wit 
from the United Nations. By letter of Jan. 21, 1965 
formally resigned its membership, the first nation to d j 
military-dominated government came to power in Indone 
1965, however, and brought an end to the undeclared yw, 
September 1966 Indonesia resumed “full cooperation” y 
United Nations. (See also INDONESIA, REPUBLIC oF; M 
11. South Africa.—The United Nations has been con 
occupied with problems involving South Africa’s racial p 
and its refusal to convert the League of Nations mandat 
South West Africa into a trusteeship under the UN. The 
government brought the policy of racial discrimination, as 
plied to African nationals of Indian origin, before the first. 
of the General Assembly in 1946. The Assembly’ declare 
the treatment of Indians in South Africa should be in‘con 
with agreements between the two countries and the pro 
the Charter, and requested the two governments to confer 
sures to this end. Since no agreement was reached, the As 
in 1952 appointed a Good Offices Commission to assist in'th 
tiations among the governments of South Africa, India, 
stan. South Africa contended that its racial policy was’ 
essentially within its domestic jurisdiction and was thus f 
cern of the United Nations. It refused to engage in negotiat 
under the aegis of the UN, and many subsequent resoluti 
the General Assembly failed to move South Africa from tl 
sition. The problem of the treatment of Indians gradually 
with that of the general racial policies of South Africa. 
The South African policy of segregation of the races (se 
HEID) has been on the agenda of every session of the G 
Assembly since 1952. In that year it adopted two resolut 
one calling upon all members to bring their policies into confo 
with their obligations under the Charter to promote human tig 
and fundamental freedoms, and a second establishing a 
member commission to “study the racial situation in the U 
of South Africa.” The commission reported to the 1953 Asset 
which requested it to continue its study and to suggest me 
for alleviating the problem and promoting a peaceful seti 
The commission was discontinued in 1954, but the General i 
bly strongly reaffirmed its previous position on apartheid 
Annual resolutions by the General Assembly pleadi 
change in South Africa’s racial policies have been to no A 
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command of forces placed at its disposal, the regula- 
tion of armaments, and possible disarmament. 

2. The Military Staff Committee shall consist of the 
Chiefs of Staff of the permanent members of the 
Security Council or their representatives. Any Mem- 
ber of the United Nations not permanently represented 
on the Committee shall be invited by the Committee 
to be associated with it when the efficient discharge 
of the Committee’s responsibilities requires the par- 
ticipation of that Member in its work, 

3. The Military Staff Committee shall be responsible 
under the Security Council for the strategic direction 
of any armed forces placed at the disposal of the 
Security Council. Questions relating to the command 
of such forces shall be worked out subsequently. 

4. The Military Staff Committee, with the authori- 
zation of the Security Council and after consultation 
with appropriate regional agencies, may establish 
regional subcommittees. 


Article 48 

The action required to carry out the decisions of 
the Security Council for the maintenance of inter- 
national peace and security shall be taken by all the 
Members of the United Nations or by some of them, 
as the Security Council may determine. 

2. Such decisions shall be carried out by the 
Members of the United Nations directly and through 


their action in the appropriate international agencies 
of which they are members. 


Article 49 

The Members of the United Nations shall join in 
affording mutual assistance in carrying out the 
measures decided upon by the Security Council. 


Article 50 

If preventive or enforcement measures against any 
state are taken by the Security Council, any other 
state, whether a Member of the United Nations or not, 
which finds itself confronted with special economic 
problems arising from the carrying out of those 
measures shall have the right to consult the Security 
Council with regard to a solution of those problems. 


Article 51 

Nothing in the present Charter shall impair the 
inherent right of individual or collective self-defense 
if an armed attack occurs against a Member of the 
United Nations, until the Security Council has taken 
measures necessary to maintain international peace 
and security. Measures taken by Members in the 
exercise of this right of self-defense shall be imme- 
diately reported to the Security Council and shall not 
in any way affect the authority and responsibility of 
the Security Council under the present Charter to 
take at any time such action as it deems necessary 
in order to maintain or restore international peace 
and security. 


REGIONAL ARRANGEME š 
Article 52 


the Purposes and Principle: 
2. The Members of the Uni 
into such arrangements or constituting $i 
shall make every effort to achieve pacific 8° 
of local disputes through such regional 
or by such regional agencies before ri 
to the Security Council. 

3. The Security Council shall encourage 
opment of pacific settlement of local di 
such regional arrangements oF by sui 
agencies either on the initiative of the 
cerned or by reference from the Security 

4. This Article in no way impairs 
of Articles 34 and 35. 


Article 53 

1. The Security Council shall, whe! 
utilize such regional arrangements oe 
enforcement action under its autho! 
enforcement action shall be taken Un 
arrangements or by regional age! 
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1960 the Special Political Com- 
mittee recommended sanctions 
(including the breaking of diplo- 
matic relations a nd the severance 
of all economic ties), but the res- 
olution failed to receive the nec- 
essary two-thirds vote. The In- 
temational Labour Organization 
in 1961 asked South Africa to 
withdraw from its membership. 
Similar actions were taken by 
other international organizations 
and agencies. The Assembly in 
1962 adopted a resolution recom- 
mending that UN members apply 
sanctions against South Africa: 
reak off diplomatic relations, 
deny transit facilities to South 
African aircraft and ships, boy- 
cott South African goods, and 
rohibit the export of goods and 
especially arms to South Africa. 
t also requested the Security 
Council to consider measures 
against South Africa and, if necessary, to consider expelling the 
country from the organization. In 1962 the General Assembly ap- 
pointed a Special Committee on Apartheid and the Security Coun- 
cil a group of experts to make recommendations on measures to 
bring South Africa to revise its policies, On the basis of reports by 
these two groups, the Assembly in 1965 adopted resolutions calling 
for the cessation of economic collaboration with South Africa, re- 
quested an embargo on arms to that country, and called on the 
specialized agencies to deny it technical and economic assistance. 
The application of sanctions against South Africa encounters 
great o ifficulties. While there undoubtedly is bitterness among 
the Africans, who constitute about four-fifths of the South African 
Population, the white minority is determined and the government 
Is prepared to meet sanctions. The country’s economy is strong 
and its armed forces have been greatly strengthened, The African 
states that call for action against South Africa are in a position 
to do little in either economic or military measures. Important 
economic interests of several of the great powers would be ad- 
versely affected by sanctions against South Africa. 
12. South West Africa.—The United Nations has also had a 
ong, bitter controversy with South Africa over South West Africa, 
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UN SECURITY COUNCIL IN SESSION 


At the session shown, March 4, 1964, a UN peace-keeping force for Cyprus was unanimously recommended 


the large former German territory that was placed under South 
African administration as a mandated territory under the League 
of Nations. In 1946 the General Assembly recommended that this 
territory “be placed under international trusteeship system” and 
invited the government of the Union of South Africa to propose 
a trusteeship agreement. South Africa refused to do so; instead 
it proposed to incorporate the territory into the Union. On meet- 
ing vigorous protests from the Assembly, the South African gov- 
ernment declared that for the time being it would continue to ad- 
minister the territory “in the spirit of the existing mandate,” 
submitting reports on its administration for the information of 
the United Nations. The General Assembly repeated its request 
in 1947 and 1948. 

The South African government contended that it had no moral 
or legal obligation to convert the mandate into a trusteeship, and 
in 1949 it declared that it would no longer submit reports on its 
administration, The General Assembly reaffirmed its position in 
1949. The International Court of Justice, on being asked for an 
advisory opinion, declared on July 11, 1950, that while South 
Africa was not legally obligated to place the territory under trus- 
teeship, it continued to have obligations under art, 22 of the Cove- 


i al of the Security Council with the excep- 
Were Measures against any enemy state, as defined 
a ieee 2 of this Article, provided for pursuant 
lin 107 or in regional arrangements directed 
ts ‘yal of aggressive policy on the part of 
"Migi state, until such time as the Organization 
charged request of the Governments concerned, be 
Tt the responsibility for preventing further 
2 Th N by such a state. 
of this aa enemy state as used in paragraph 1 
tcond Wot applies to any state which during the 
Wert orld War has been an enemy of any 
‘Ory of the present Charter. 


Article 54 


Thi H 

fully nay scurity Council shall at all times be kept 

Riblitin of activities undertaken or in con- 
On under regional arrangements or by regional 


Agencies 
and 8 for the maintenance of international peace 
Security. 


toy 


Chapter IX 


INTERNATIONAL ECONOMIC AND 
SOCIAL COOPERATION 


Article 55 


tabiy “niew to the creation of conditions of 
Peaceful and a leat which are necessary for 
respect for -endy relations among nations based 
termination the principle of equal rights and self- 
Promote; 0" Of Peoples, the United Nations shall 


a. higher standards of living, full employment, 
and conditions of economic and social progress 
and development; 

b. solutions of international economic, social, 
health, and related problems; and international 
cultural and educational cooperation; and 

c. universal respect for, and observance of, 
human rights and fundamental freedoms for all 
without distinction as to race, sex, language, 
or religion, 


Article 56 

All Members pledge themselves to take joint and 
separate action in cooperation with the Organization 
for the achievement of the purposes set forth in 


Article 55, 


Article 57 
1. The various specialized agencies, established by 


intergovernmental agreement and having wide inter- 
national responsibilities, as defined in their basic 
instruments, in economic, social, cultural, educa- 
tional, health, and related fields, shall be brought 
into relationship with the United Nations in accord- 
ance with the provisions of Article 63. 

2. Such agencies thus brought into relationship 
with the United Nations are hereinafter referred to as 


specialized agencies. 


Article 58 ? 
The Organization shall make recommendations for 


the coordination of the policies and activities of the 
specialized agencies. 


Article 59 

The Organization shall, where appropriate, initiate 
negotiations among the states concerned for the 
creation of any new specialized agencies required for 
the accomplishment of the purposes set forth in 
Article 55. 


Article 60 

Responsibility for the discharge of the functions of 
the Organization set forth in this Chapter shall be 
vested in the General Assembly and, under the 
authority of the General Assembly, in the Economic 
and Social Council, which shall have for this purpose 
the powers set forth in Chapter X. 


Chapter X 
THE ECONOMIC AND SOCIAL COUNCIL 


Composition 

Article 61 (as amended in 1965) 

1. The Economic and Social Council shall consist 
of twenty-seven Members of the United Nations 
elected by the General Assembly. 

2. Subject to the provisions of paragraph 3, nine 
members of the Economic and Social Council shall 
be elected each year for a term of three years. A 
retiring member shall be eligible for immediate 
re-election. 
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nant of the League of Nations and the mandate agreement. South 
Africa could change the international status of the territory only 
with the consent of the UN. The Assembly then appointed an 
ad hoc committee to negotiate with South Africa to devise ma- 
chinery for supervision of the mandated territory; South Africa, 
however, ignored the advisory opinion and refused to negotiate 
with anyone except the remaining Allied and Associated Powers 
of World War I (France, the United Kingdom, and the United 
States), on the ground that they alone had any legal authority 
in the case. This alternative was unacceptable to the other mem- 
rs. 

In 1953 the General Assembly appointed a Committee on South 
West Africa to gather and examine information on the administra- 
tion of the territory and to submit annual reports. In 1961 the 
Assembly adopted a drastic resolution, calling for the withdrawal 
of South African troops from the territory, the release of all po- 
litical prisoners, the repeal of apartheid, and preparation for elec- 
tions under the supervision of the United Nations. 

In the meanwhile South African compliance was sought by legal 
action. Ethiopia and Liberia, as members of the League of Na- 
tions when South Africa was made the mandatory power, in 1960 
brought the case before the International Court of Justice, con- 
tending that South Africa had violated the terms of the mandate. 
In December 1962 the court declared that the case was justiciable 
and that it had jurisdiction; but on July 18, 1966, it dismissed the 
claims of Liberia and Ethiopia without ruling on the merits of the 
case, This decision heightened the demand of many UN members, 
especially the African states, for drastic action. On Oct. 27 the 
Assembly by a vote of 114 to 2 adopted a resolution proclaiming 
the termination of South Africa’s mandate over South West Africa, 
and establishing a 14-member special committee to recommend 
measures for UN administration of the territory. (See also SOUTH 
West AFRICA; TRUSTEESHIP SYSTEM : Special Case of South West 
Africa.) 

13. Vietnam.—In spite of the magnitude and intensity of hos- 
tilities in Vietnam, the United Nations did not become involved 
in the Vietnam war until 1966. While the secretary-general ex- 
pressed the fear that the conflict might develop into a major war, 
he maintained that since the three chief parties (South Vietnam, 
North Vietnam, and the National Liberation Front [Viet Cong]) 
were not members of the UN, involvement by the organization 
could serve no useful purpose. He urged that the Geneva Con- 
ference be reconvened with the object of implementing the 1954 
agreements. Following a 37-day suspension of the bombing of 
North Vietnam, the United States on Feb. 1, 1966, requested an 
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urgent meeting of the Security Council and submitted a draft 
lution calling for immediate discussion, without precon ta 
among the appropriate interested governments to arrange 
ference to consider the application of the Geneva age se 

ii aoe 5 
the cessation of hostilities “under effective supervision,” 
vote of 9 in favour, 2 against, and 4 abstentions, the Seq i 
Council decided to place the item on its agenda. In order re 
ate an atmosphere “congenial for discussions and "egoilea 
Secretary-General Thant urged the U.S. to cease bombing Noth 
Vietnam and all parties to reduce military operations and to ne 
gotiate. 

14. Southern Rhodesia.—The chief issue between the United 
Nations and Rhodesia—a British self-governing colony witha 
population of about 225,000 Europeans and 3,600,000 Africans 
is the constitution adopted in 1961, which, while it gave the Afi. 
cans representation in Parliament, assured control of the govem- 
ment by the white minority for an indefinite period. In 1962 the 
General Assembly called on the United Kingdom to suspend the 
1961 constitution, cancel the proposed general elections, convene 
a constitutional assembly, and extend political rights to the whole 
population, The Security Council in September 1963 considered 
a resolution asking the United Kingdom not to transfer sovereignty 
or military forces to the existing Rhodesian government; the reso- 
lution was vetoed by the United Kingdom. In November the 
General Assembly appealed to Britain not to grant independence 
to Rhodesia until majority rule, based on adult suffrage, had been 
established. 

The situation came to a head in 1965. The government of 
Rhodesia dissolved the Legislative Assembly and new elections 
were held, which, with the colony’s highly restricted electorate, 
gave the Rhodesian Front Party, led by Ian Smith, an overwhelm: 
ing majority. In spite of warnings by the United Kingdom that 
it would not recognize a unilateral declaration of independence and 
that it would apply sanctions against Rhodesia if sucha declaration 
were made, and in spite of appeals, condemnations, and threats 
of sanctions by the General Assembly, the Rhodesian government 
on Nov. 11, 1965, declared the country independent. The British 
prime minister, Harold Wilson, condemned the declaration as a 
“act of rebellion” and announced economic and financial sanction 
against Rhodesia. The General Assembly responded to the dec 
ration on the day it was proclaimed: it condemned the declaration, 
called on the U.K. to suppress the rebellion, and urged the Security 
Council to give immediate consideration to the crisis. The Seur 
ity Council, convened at the request of the U.K., met the following 
day, to condemn the unilateral declaration of independence 
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falling within its competence. 


information to the Security Council and shal assit 


3. At the first election after the increase in the 
membership of the Economic and Social Council 
from eighteen to twenty-seven members, in addition 
to the members elected in place of the six members 
whose term of office expires at the end of that year, 
nine additional members shall be elected. Of these 
nine additional members, the term of office of three 
members so elected shall expire at the end of one 
year, and of three other members at the end of two 
years, in accordance with arrangements made by 
the General Assembly. 

4. Each member of the Economic and Social 
Council shall have one representative. 


Functions and Powers 


Article 62 

4. The Economic and Social Council may make or 
initiate studies and reports with respect to inter- 
national economic, social, cultural, educational, 
health, and related matters and may make recom- 
mendations with respect to any such matters to the 
General Assembly, to the Members of the United 
Nations, and to the specialized agencies concerned. 

2. It may make recommendations for the purpose of 
promoting respect for, and observance of, human 
rights and fundamental freedoms for all. i 

3. It may prepare draft conventions for submission 
to the General Assembly, with respect to matters 


4. It may call, in accordance with the rules pre- 
scribed by the United Nations, international con- 
ferences on matters falling within its competence. 


Article 63 

1. The Economic and Social Council may enter 
into agreements with any of the agencies referred to 
in Article 57, defining the terms on which the agency 
concerned shall be brought into relationship with the 
United Nations. Such agreements shall be subject to 
approval by the General Assembly. 

2. It may coordinate the activities of the specialized 
agencies through consultation with and recommen- 
dations to such agencies and through recommenda- 
tions to the General Assembly and to the Members 
of the United Nations. 


Article 64 

1. The Economic and Social Council may take 
appropriate steps to obtain regular reports from the 
specialized agencies. It may make arrangements with 
the Members of the United Nations and with the 
specialized agencies to obtain reports on the steps 
taken to give effect to its own recommendations and 
to recommendations on matters falling within its 
competence made by the General Assembly. 

2. It may communicate its observations on these 
reports to the General Assembly. 


Article 65 
The Economic and Social Council may furnish 


the Security Council upon its request. 


Article 66 
4. The Economic and Social Council shall be 
such functions as fall within its com 
t of the 


connection with the carrying A 
mendations of the General Assembly. 

2. It may, with the approval of tha oe 
Assembly, perform services at the ljati, ast o 
bers of the United Nations and at the 
specialized agencies. m 

3. It shall perform such other fonction i 
specified elsewhere in the present char 
be assigned to it by the General Assembly, 


Voting 

Article 67 

1. Each member of the Eco! 
Council shall have one vote. 

2. Decisions of the Economic and 
shall be made by a majority of the mem! 
and voting. 


nomic and soil 
Social counel 


bers 


Procedure 
Tpuenanciiie and Social Council ae 
commissions in economic and social He 
the promotion of human rights, en fort 
commissions as may be required for the P 
of its functions. 
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call on all members of the UN to refuse recognition and refrain 
from giving aid to the rebels. Despite economic sanctions, how- 
wer, the white minority regime continued in de facto control of 
the territory. (See also RHODESIA.) 


V. GENERAL QUESTIONS RELATING TO PEACE 
AND SECURITY 


1. Regulation of Armaments.—The Charter places responsi- 
bility on the Security Council for preparing and submitting plans 
for the regulation of armaments. The General Assembly may 
discuss and recommend principles governing “disarmament and 
the regulation of armaments.” The word “regulation” has been 
interpreted to include making armaments available for United 
Nations purposes as well as limiting or reducing armaments used 
for national purposes. The development of the atomic bomb 
during World War II created a situation in which it seemed to 
the United States and other governments that the international 
control of atomic energy demanded consideration even in advance 
of any perfection of collective security arrangements. Conse- 
quently, the first act of the United Nations was to establish the 
Atomic Energy Commission in January 1946 to prepare plans for 
the control of atomic energy. In December 1946 the General 
Assembly adopted a resolution providing for the urgent considera- 

tion of the control of atomic weapons and other weapons of mass 
destruction, and for the regulation and reduction of all arma- 
ments and armed forces. 

The Atomic Energy Commission began its deliberations in June 
1946. It soon became apparent that there was complete disagree- 
ment between the United States and the U.S.S.R. The Commis- 
sion submitted reports to the Security Council in 1946, 1947, and 
1948. The majority of the members of the Commission called for 
international managerial control or ownership of atomic energy 
facilities, international inspection by a proposed international 
atomic development authority, and the elimination of the veto 
from enforcement provisions of the agreement. The majority 
also insisted that the control system should be in operation before 
the existing stockpile of atomic bombs was destroyed. The Soviet 
Union, however, took an opposite view. It refused to agree to 
international ownership and to the kind of international inspec- 
tion demanded by the majority; it demanded that the veto be 
Applicable to enforcement measures under the plan and that the 
destruction of atomic stockpiles should accompany the establish- 
ment of a system of control, The Commission recorded an im- 
passe in negotiations in its 1948 report, though some agreement 

d been reached on matters of detail. 
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_ To deal with armaments other than weapons of mass destruc- 
tion, the Security Council organized the Commission for Conven- 
tional Armaments, but progress in this field was also blocked by 
disagreement between the U.S.S.R, and the Western powers. Al- 
though the Commission and the General Assembly in 1949 ap- 
proved a plan whereby each state would submit full information 
to the Commission on its conventional armaments ‘and armed 
forces, the refusal of the U.S.S.R. to accept the plan prevented 
any implementation. By early 1950 it was clear that a hopeless 
deadlock had been reached. 

In January 1952 the Assembly voted to merge the Atomic 
Energy Commission and the Conventional Armaments Commis- 
sion into a Disarmament Commission, thus recognizing the inter- 
dependence of the various elements of the problem. The Disarma- 
ment Commission, which consisted of the members of the Security 
Council and Canada, was directed to prepare proposals for the 
regulation, limitation, and balanced reduction of all armed forces 
and armaments, for the elimination of major weapons adaptable 
to mass destruction, and for the effective international control of 
atomic energy to ensure its use for peaceful purposes only. The 
development of atomic and hydrogen weapons by the U.S.S.R. 
fundamentally altered the terms of the problem of the regulation 
and reduction of armaments and resulted in important changes in 
national positions. In spite of vigorous efforts to achieve construc- 
tive results through the Commission and the General Assembly 
itself, there was little progress in working out an acceptable plan, 

In his annual report to the 12th General Assembly, which con- 
vened in 1957, Secretary-General Hammarskjéld stated that the 
year had witnessed “most sustained and intensive efforts by the 
members of the disarmament subcommittee to find common 
ground.” Instead of attempting to work out a comprehensive, 
detailed, general disarmament plan there was a shift toward ef- 
forts to obtain a limited “first step” agreement, After over a 
decade of stalemate there was some hope that a limited agreement 
might be possible. Much attention was devoted to means of pre- 
venting surprise attacks; the United States urged acceptance of 
the Eisenhower “open skies” proposal for aerial inspection and 
exchange of military blueprints; the U.S.S.R. supported the Bul- 
ganin plan of ground observation posts at strategic centres, No 
agreement resulted. In 1957, however, the International Atomic 
Energy Agency was established to promote the peaceful uses of 
atomic energy. 

World public opinion, as expressed in the General Assembly, 
continued to exert pressure on the great powers to resume nego- 
tiations for disarmament, A Ten-Nation Disarmament Com- 


Article 69 
tay Economic and Social Council shall invite any 
vil of the United Nations to participate, without 
to, in its deliberations on any matter of particular 
Concern to that Member. 


Article 70 
oad Economic. and Social Council may make 
Be tents for representatives of the specialized 
acies to participate, without vote, in its delibera- 
ie in those of the commissions established by 
olin, fO" is representatives to participate in the 
tations of the specialized agencies. 
Article 71 
Mie oe and Social Council may make 
overnm arrangements for consultation with non- 
With m Rares organizations which are concerned 
ath ih ers within its competence, Such arrange- 
and, vials be made with international organizations 
aa ere appropriate, with national organizations 
jos ulation with the Member of the United 
concerned, 


Article 72 


ity ae Economic and Social Council shall adopt 
loting nS 9f Procedure, including the method of 
9 its President. 
Teauired, Feonomic and Social Council shall meet as 
inclus ? 2¢Cordance with its rules, which shall 
the ro Provision for the convening of meetings on 
West of a majority of its members. 


Chapter XI 


DECLARATION REGARDING 
NON-SELF-GOVERNING TERRITORIES 


Article 73 

Members of the United Nations which have or 
assume responsibilities for the administration of 
territories whose peoples have not yet ed a 
full measure of self-government recognize the prin- 
ciple that the interests of the inhabitants of these 
territories are paramount, and accept as a sacred 
trust the obligation to promote to the utmost, within 
the system of international peace and security estab- 
lished by the present Charter, the well-being of the 
inhabitants of these territories, and, to this end: 

a. to ensure, with due respect for the culture of 
the peoples concerned, their political, economic, 
social, and educational advancement, their just 
treatment, and their protection against abuses; 

b. to develop self-government, to take due 
account of the political aspirations of the peoples, 
and to assist them in the progressive development 
of their free political institutions, according to the 
particular circumstances of each territory and its 
peoples and their varying stages of advancement; 

c. to further international peace and security; 

d. to promote constructive measures of devel- 
opment, to encourage research, and to cooperate 
with one another and, when and where appro- 
priate, with specialized international bodies with a 
view to the practical achievement of the social, 


ific purposes set forth in this 


economic, and scie 
Article; and 

e. to transmit regularly to the Secretary-Genoral 
for information purposes, subject to such limitation 
as security and constitutional considerations may 
require, statistical and other information of a 
technical nature relating to economic, social, and 
educational conditions in the territories for which 
they are respectively responsible other than those 
territories to which Chapters XII and XIII apply, 


Article 74 

Members of the United Nations also agree that 
thelr policy in respect of the territories to which this 
no less than in respect of their 
, must be based on the gonoral 
principle of good-neighborlines due account being 
taken of the interests and well-being of the rest of the 
world, in social, economic, and commercial matters. 


Chapter XII 
INTERNATIONAL TRUSTEESHIP SYSTEM 


Article 75 

The United Nations shall establish under its 
authority an international trusteeship system for the 
administration and supervision of such territories as 
may be placed thereunder by subsequent individual 
agreements. These territories are hereinafter referred 
to as trust territories. 
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not underground, 

China, which, along Be 
did not sign the treaty, Fi 
atomic explosion in- Od s 
1964, thereby increasing the 
number of atomic powers to five, 
(See also Disarmamenn,) 

In June 1966 the Soviet Union 
and the- U.S. submitted draft 
space treaties to the UN, 
legal subcommittee of the UN 
Committee on the Peaceful Uss 
of Outer Space, assigned to re 
oncile the two drafts, on-Deo, § 
produced a historic document: it 
prohibited countries that ratified 
it from placing nuclear arms or 
other weapons of mass destruc 
tion in orbit, on the moon, or on 
other bodies in space, and re 
quired nations to use the moon 
and other celestial bodies only 
for peaceful purposes, The Gen 
eral Assembly approved the 
treaty unanimously. -Signature 
and ratification by UN members and nonmembers was to follow, 

2. Revision of the Charter.—In accordance with art, 109,a 
proposal to call a conference to review the Charter was placed on 
the agenda of the General Assembly at its tenth session in 1956, 
The Assembly decided that such a conference should be held at 
some appropriate time in the future but no date was set. ‘Three 
specific proposals for Charter amendment were urged by a number 
of Latin-American states as early as 1956; to increase the number 
of nonpermanent members of the Security Council, to increase the 
membership of the Economic and Social Council, and to ite 
crease the number of judges on the International Court of Justice 
As the membership of the United Nations rose to more than 100, 
the demand for enlargement of the councils became more insistent; 
some regions, particularly Africa, felt they were not given 
quate representation. f 

The General Assembly on Dec, 17, 1963, adopted a resolution 
proposing an amendment to the Charter to enlarge the Security 
Council to 15 (by increasing the number of nonpermanent mem 
bers to 10) and to raise the membership of the Economic 
Social Council to 27. Under the proposed revision, decisions 
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UN HEADQUARTERS, THE TALL STRUCTURE AT LEFT HOUSES THE SECRETARIAT; COUNCIL CHAMBERS AND CONFER- 
ENCE ROOMS ARE IN THE LOW CURVED BUILDING; THE GENERAL ASSEMBLY MEETS IN THE DOMED AREA 
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mittee, composed of five members from Eastern Europe and an 
equal number from the West, began deliberations in March 1959, 
but negotiations soon reached an impasse, The committee was 
enlarged to 18 members by the addition of neutral countries, but 
one member, France, did not participate, Both the U.S.S.R. and 
the Western powers declared that general and complete disarma- 
ment was their goal, but little agreement was reached on how to 
achieve that goal. The Western approach was primarily military: 
a step-by-step movement toward a carefully inspected and con- 
trolled system of disarmament. The Soviet approach was pri- 
marily political: an agreement for complete and total disarma- 
ment within a few years. The General Assembly in 1961 adopted 
a resolution declaring the use of nuclear or thermonuclear weapons 
to be contrary to international law, to the UN Charter, and to the 
laws of humanity. 

An important step toward disarmament was achieved by the 
test-ban treaty signed on Aug. 5, 1963, by the Soviet Union, the 
United Kingdom, and the United States. This agreement—to 
which over 100 states later adhered—prohibited nuclear tests or 
explosions in the atmosphere, in outer space, and under water, but 


trusteeship agreements, made under Articles 77, 7% 
and 81, placing each territory under the pti 
system, and until such agreements have 


territories in the following categories as may be 
placed thereunder by means of trusteeship agree- 


Charter of the United Nations (continued) 


Article 76 ments: strved it 
The basic objectives of the trusteeship system, in a, territories now held under mandate; cluded, nothing in this Chapter shall be abe 
accordance with the Purposes of the United Nations b. territories which may be detached from or of itself to alter in any manner the bear ol 


ever of any states or any peoples at 
existing international instruments to v ‘aris 
of the United Nations may respectively 


enemy states as a result of the Second World 
War; and 


laid down in Article 1 of the present Charter, shall be: 
a. to further international peace and security; 


b. to promote the political, economic, social, 
and educational advancement of the inhabitants 
of the trust territories, and their progressive devel- 
opment towards self-government or independence 
as may be appropriate to the particular circum- 
stances of each territory and its peoples and the 
freely expressed wishes of the peoples concerned, 
and as may be provided by the terms of each 
trusteeship agreement; 

c. to encourage respect for human rights and for 
fundamental freedoms for all without distinction as 
to race, sex, language, or religion, and to encourage 
recognition of the interdependence of the peoples 
of the world; and 

d. to ensure equal treatment in social, economic, 
and commercial matters for all Members of the 
United Nations and their nationals, and also equal 
treatment for the latter in the administration of 
justice, without prejudice to the attainment of the 
foregoing objectives and subject to the provisions 
of Article 80. 


Article 77 
1. The trusteeship system shall apply to such 


c. territories voluntarily placed under the system 
by states responsible for their administration. 

2. It will be a matter for subsequent agreement as 
to which territories in the foregoing categories will 
be brought under the trusteeship system and upon 
what terms. 


Article 78 

The trusteeship system shall not apply to territories 
which have become Members of the United Nations, 
relationship among which shall be based on respect 
for the principle of sovereign equality. 


Article 79 

The terms of trusteeship for each territory to be 
placed under the trusteeship system, including any 
alteration or amendment, shall be agreed upon by the 
states directly concerned, including the mandatory 
power in the case of territories held under mandate 
by a Member of the United Nations, and shall be 
approved as provided for in Articles 83 and 85. 


Article 80 
1, Except as may be agreed upon in individual 


2. Paragraph 1 of this Article shall not bo inte 
preted as giving grounds for delay or port 
the negotiation and conclusion of oui ih 
placing mandated and other territorion emt 
trusteeship system as provided for in Artic! 


Article 81 P 

The trusteeship agreement shall in net “il 
include the terms under which the trust ti j il 
be administered and designate the ant T io 
will exercise the administration of the beste i 
Such authority, hereinafter called the i Orgar" 
authority, may be one or more sta! 
tion itself. 1 


Article 82 

There may be designated, in ay wie m 
agreement, a strategic area Or aoe er the 
include part or all of the trust tanion 
agreement applies, without preju ia Article 43 
agreement or agreements made unde! 4 


ites OF 


Article 83 


1! 
ii jons relating 
1. All functions of the United Nations i 
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the Security Council on procedural matters would require an 
affirmative vote of any nine members, and decisions on all other 
matters would require nine affirmative Votes, including those of 
the five permanent members, The proposed amendment provided 
for the geographic distribution of the seats of the nonpermanent 
members as follows: Africa and Asia, five; East Europe, one; 
Jatin America, two; Western Europe and other regions, two, 
The Soviet Union, which previously had opposed any amendment 
to the Charter so long as Communist China was barred from the 
United Nations, changed its position and was the first of the 
permanent members of the Security Council to ratify the pro- 
posed revision. By September 1965 the two amendments had 
been ratified. 


VI. DEVELOPMENT OF INTERNATIONAL LAW 


In November 1947 the General Assembly established the Inter- 
national Law Commission of 15 members to make recommenda- 
tions for the progressive development and codification of 
international law. In setting up the Commission, the Assembly di- 
rected it to formulate the principles of international law recognized 
at the Nürnberg trial of Nazi war criminals and to prepare a draft 
code of offenses against the peace and security of mankind. 

In 1950 the Commission submitted its formulation of the Niirn- 
berg principles, which covered crimes against the peace, war 
crimes, and crimes against humanity. The Commission presented 
to the Assembly in 1951 draft articles on offenses against the 
peace and security of mankind, which enumerated 12 crimes 
against international law, including any act of aggression, threat 
of or preparation for aggression, annexation of territory, and 
genocide. The Commission also prepared a draft declaration on 
the rights and duties of states. 

The Commission made studies of the possibility of codifying 
certain branches of international law, giving priority to the law 
of treaties and the law of the sea. It also prepared a study on 
the legal aspects of reservations to multilateral conventions. 
Draft conventions were prepared on statelessness, the peaceful 
settlement of disputes, the law of the sea, diplomatic relations, 
consular relations, and the law of treaties, The Commission was 
also concerned about the subjects of arbitral procedure and inter- 
tational criminal jurisdiction. After the Commission has com- 
pleted a draft convention it submits it to the General Assembly, 
which may either convene an international conference to draw up 
formal conventions based on the draft or merely commend the 
text to the states. A conference to consider the draft convention 
on the law of the sea was held at Geneva in 1958; conferences 


strategic areas, including the approval of the terms of 


tho tusteeship agreements and of their alteration or Assembly. 


amendment, shall be exercised by the General 
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held at Vienna in 1961 completed conventions on diplomatic rela- 
tions and optional protocols on the acquisition of nationality and 
the compulsory settlement of disputes. 

During its first two decades the UN made considerable effort 
to arrive at an acceptable definition of aggression, The San Fran- 
cisco Conference, the International Law Commission, and special 
committees set up by the Assembly all sought an agreement on 
such a definition but failed. Failure to reach agreement on the 
definition of aggression delayed progress on the drafting of certain 
conventions, 


VIIL ECONOMIC AND SOCIAL COOPERATION 


A major purpose of the United Nations is “to achieve inter- 
national cooperation in solving international problems of an 
economic, social, cultural, or humanitarian character, and in pro- 
moting and encouraging respect for human rights and for funda- 
mental freedoms for all without distinction as to race, sex, lan- 
guage, or religion.” The General Assembly, the Economic and 
Social Council, the Secretariat, and the specialized agencies are 
the organs primarily responsible for action in this field. An im- 
portant part of this aspect of UN activity consists of research, 
publication of reports, and rendering technical assistance to gov- 
ernments, The United Nations has no authority to legislate or 
to enforce measures of economic and social cooperation; it can 
only make recommendations, which the member governments may 
or may not follow. 

1. Specialized Agencies.—Those who drafted the United Na- 
tions Charter believed that many areas of economic and social 
cooperation, while requiring an intergovernmental approach, could 
be more effectively covered by relatively autonomous organiza- 
tions. It was assumed that international cooperation in this field 
would find expression in a great variety of intergovernmental 
organizations. Those with wide international responsibilities were 
to be brought into relation with the United Nations as specialized 
agencies, and their activities were to be coordinated by the Gen- 
eral Assembly and the Economic and Social Council. 

The general structure of each specialized agency follows a com- 
mon pattern. Each agency has a general conference in which all 
members are represented, and the conference elects an execu- 
tive body that is charged with initiating proposals and carrying 
out decisions of the general conference. Each agency also has 
a permanent secretariat headed by a director. Many agencies have 
regional subcommissions operating in various parts of the world. 
Some of the specialized agencies were in existence before the 
United Nations was organized; some were in the process of estab- 


Trusteeship Council, in carrying out their functions, 
may: 


imendment, shall be exercised by the Security 
Council, 
2. The basic objectives set forth in Article 76 shall 

ede to the people of each strategic area. 
visone peeturity Council shall, subject to the pro- 
Wola of the trusteeship agreements and without 
on to security considerations, avail itself of the 
those fin of the Trusteeship Council to perform 
Weinert of the United Nations under the 
socjal, P system relating to political, economic, 
v and educational matters in the strategic areas. 


Article 84 


eal be the duty of the administering authority 
t maint that the trust territory shall play its part in 
0 this mae of international peace and security. 
We of von the administering authority may make 

tu unter forces, facilities, and assistance from 
ds pia in carrying out the obligations 
Itgard py 2e Security Council undertaken in’ this 
local a the administering authority, as well as for 
Within thes’ 2nd the maintenance of law and order 

e trust territory. 


Article 85 
to tuno funetions of the United Nations with regard 
ship agreements for all areas not designated 


A Strategie ; 
Yistegg © eluding the approval of the terms of the 
P agreements and of their alteration ot 


2. The Trusteeship Council, operating under the 
authority of the General Assembly, shall assist the 
General Assembly in carrying out these functions. 


Chapter XIII 
THE TRUSTEESHIP COUNCIL 
Composition 
Article 86 


14. The Trusteeship Council shall consist of the 
following Members of the United Nations: 
a. those Members administering trust territories; 
b. such of those Members mentioned by name 
in Article 23 as are not administering trust terri- 
tories; and 
c. as many other Members elected for three- 
year terms by the General Assembly as may be 
necessary to ensure that the total number of 
members of the Trusteeship Council is equally 
divided between those Members of the United 
Nations which administer trust territories and those 
which do not. 
2. Each member of the Trusteeship Council shall 
designate one specially qualified person to represent 
it therein. 


Functions and Powers 


Article 87 n 
The General Assembly and, under its authority, the 


a. consider reports submitted by the administer- 
ing authority; 

b, accept petitions and examine them in con- 
sultation with the administering authority; 

c. provide for periodic visits to the respective 
trust territories at times agreed upon with the 
administering authority; and 

d. take these and other actions in conformity 
with the terms of the trusteeship agreements. 


Article 88 

The Trusteeship Council shall formulate a ques- 
tionnaire on the political, economic, social, and 
educational advancement of the inhabitants of each 
trust territory, and the administering authority for 
each trust territory within the competence of the 
General Assembly shall make an annual report to 
the General Assembly upon the basis of such 
questionnaire. 


Voting 


Article 89 
1. Each member of the Trusteeship Council shall 


have one vote. 
2. Decisions of the Trusteeship Council shall be 


made by a majority of the members present and 
voting. 
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lishment during World War II; and some agencies were organized 
under the auspices of the United Nations. 

(For those agencies in operation in the 1960s see: INTERNA- 
TIONAL LABOUR ORGANIZATION; FOOD AND AGRICULTURE ORGANI- 
ZATION; UNITED Nations EDUCATIONAL, SCIENTIFIC AND CUL- 
TURAL ORGANIZATION; BANK FOR RECONSTRUCTION AND 
DEVELOPMENT, INTERNATIONAL; INTERNATIONAL MONETARY 
Funp; Wortp HEALTH ORGANIZATION; POSTAL SERVICES: Inter- 
national Postal Service. For the International Telecommunica- 
tion Union and World Meteorological Organization see Rapio and 
METEOROLOGY, SOCIETIES OF.) 

2. Economic Reconstruction—The devastation of large 
areas of the world and the dislocation of normal economic relations 
during World War II resulted in the need for concerted measures 
of relief, rehabilitation, and reconstruction, The United Nations 
Relief and Rehabilitation Administration, established in 1943, did 
much to alleviate the situation. To assist in dealing with regional 
problems the Economic and Social Council in 1947 established the 
Economic Commission for Europe and the Economic Commission 
for Asia and the Far East, Similar commissions were established 
for Latin America in 1948 and for Africa in 1958. When war 
produced a similar need in Korea, the General Assembly created 
the Korean Reconstruction Agency to assist in the rehabilitation 
and reconstruction of that part of Korea accessible to it. 

3. Technical Assistance—A modest program of technical 
assistance to the less-developed countries was undertaken in 1946 
when the General Assembly passed a resolution: calling for the 
establishment of machinery in the Secretariat for giving such aid. 
The Expanded Program of Technical Assistance was approved 
by the General Assembly in 1949. It is financed by voluntary 
contributions from members. Pledges are made at an annual con- 
ference. In the years from 1950 to 1956 annual average expendi- 
tures were about $25,000,000; by 1965 the annual budget for 
technical assistance had increased to about $50,000,000. Expendi- 
tures went for four major activities: agricultural production, 
21%; basic resource surveys and developing administrative 
services, 18.4%; health services, 17.4%; and education, 10.6%. 
During its first 15 years the technical assistance program awarded 
26,600 fellowships and sent out 13,000 representatives to serve in 
the field. 

Two other United Nations agencies have responsibilities in 
connection with the implementation of the technical assistance 
program, The Technical Assistance Board, composed of the 
secretary-general of the United Nations and the executive heads 
of the participating specialized agencies or their representatives, 
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coordinates operations under the program and n 
tions on proposed projects to the Technical Assis 
The Committee, consistifg of the members of the 
Social Council, acts on the recommendations, of i 
reviews the working relationships between the 
ganizations. / 

4. Financing Economic Development.— 
tions gave a great deal of consideration to way 
making capital available to less-developed, countric 
projects that were not self-liquidating or that did: 
International Bank’s requirements for loans. In 
eral Assembly recommended: that. both capital-in 
capital-exporting countries examine their policies 
with a view to encouraging the flow of private. 
1955 the Bank submitted to its members the 
the International Finance Corporation; to come in 
soon as ratified by 30 states and as soon as 75% 
capital had been subscribed, The Corporation was 
loans to private enterprises without government g 
was to be allowed to make loans for other than fixed 
charter entered into force on July-20, 1956. A 

In 1960 the International Development Associati 


aky 


make loans to less-developed countries on terms tha 
flexible than bank loans. It was authorized to finance 
“which will make an important contribution to the 
of an area or areas concerned, whether or not the pro 
producing or directly productive.” 
To assist in the financing of non-self-liquidati 
projects a proposal was submitted to. the General 
a Special United Nations Fund for Economic 1 
(SUNFED), The General Assembly in 19 
adopted a resolution to set up a separate fund to p 
atic assistance in fields essential to technical, econ 
development of less-developed countries, The Speci: 
operations in 1959 with Paul G. Hoffman as the managin 
During the first five years of its existence it autho: 
calling for total expenditures of $919,000,000. Of 
$374,000,000 was provided by the Special Fund an 
by governments of the recipient countries, Commi 
ects increased from $32,000,000 for 1959 to $100,00 
The Expanded Program and the Special Fund had: 
but they were different in structure and operation. 
Fund put. greater emphasis on the preevaluation 
about one-third of its expenditures were allocated 


2. Other organs of the United) 


Procedure 

Article 90 

4. The Trusteeship Council shall adopt its own 
rules of procedure, including the method of selecting 
its President. 

2. The Trusteeship Council shall meet as required 
in accordance with its rules, which shall include 
provision for the convening of meetings on the 
request of a majority “of its members. 


Article 91 

The Trusteeship Council shall, when appropriate, 
avail itself of the assistance of the Economic and 
Social Council and of the specialized agencies in 
regard to matters with which they are respectively 


concerned. 


Chapter XIV 


THE INTERNATIONAL 
COURT OF JUSTICE 


Article 92 
The International Court of Justice shall, be the 


principal judicial organ of the United Nations. It shall 
function in accordance with the annexed. Statute, 
which is based upon the Statute of the Permanent 
Court of International Justice and forms an integral 


part of the present Charter. 


4. All Members of the United Nations are ipso 
facto parties to the Statute of the International 
Court of Justice. 

2. A state which is not a Member of the United 
Nations may become a party to the Statute of the 
International Court of Justice on condition to be 
determined in each case by the General Assembly 
upon the recommendation of the Security Council. 


Article 94 

1. Each Member of the United Nations undertakes 
to comply with the decision of the International 
Court of Justice in any case to which it is a party. 

2. If any party to a case fails to perform the obliga- 
tions incumbent upon it under a judgment rendered 
by the Court, the other party may have recourse 
to the Security Council, which may, if it deems 
necessary, make recommendations or decide upon 
measures to be taken to give effect to the judgment. 


Article 95 

Nothing in the present Charter shall prevent 
Members of the United Nations from entrusting the 
solution of their differences to other tribunals by 
virtue of agreements already in existence or which 
may be concluded in the future. 


Article 96 4 r 
4. The General Assembly or the Security Council 


may request the International Court of Justice to 
give an advisory opinion on any legal question. 


ized agencies, which may at any time 
by the General Assembly, may. also 
opinions of the Court on legal tio 
within the scope of their activities. jèr 


ate 
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Chapter XV 
THE SECRETARI 


Article 97 my 

The Secretariat shall comprise @ 
and such staff as the Organizatii 
Secretary-General shall be appointed b 
Assembly upon the recommendation 
Council. He shall be the chief 
of the Organization. 


Article 98 a 

The Secretary-General shall act in 
in. all meetings of the General Ass. 
Security Council, of the Economic 
and of the Trusteeship Council, 
such other functions as are 
these organs. The Secretary-G! 
annual report to the General Asse! 
of the Organization. 


Article 99 m 
The Secretary-General may b 
of the Security Council any ™ 
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and feasibility studies.. Nevertheless, because of the similarity 
of functions there was a growing demand for a merger of the 
Program and the Fund. ` 

5, Trade and Development.—The less-developed countries 
contended that the terms of international trade were against them. 
They complained that the prices of the manufactured goods they 
had to import from industrialized countries were high, while the 
prices of the primary commodities that they produced for export 
were low, thus frustrating their efforts to obtain more rapid 
growth. While they became parties to the General Agreement 
on Tariffs and Trade (GATT), they were critical of it, insisting 
that more was required than the application of the most-favoured- 
mtion principle and the mere reduction of tariffs. They de- 
manded a conference to consider means for the removal of ob- 
stacles to the trade of developing countries. 

A United Nations Conference on Trade and Development met 
in Geneva in the early months of 1964, chiefly to consider the 
trade needs of the developing countries. In this conference a 
North-South confrontation was clearly in evidence. The 75 (later 
71) underdeveloped states (mainly in southern regions) caucused 
and voted as a bloc. They wanted the northern industrial coun- 
tries to grant tariff preferences for their exports and to enter into 
agreements to stabilize the prices of the primary commodity ex- 
ports of the underdeveloped countries. They hoped to be able 
to raise the prices of such commodity exports in relation to those 
of the manufactured goods they import, and they desired measures 
to reduce their payments for shipping, insurance, and the servic- 
ing of foreign debts as well as new measures to stimulate the flow 
of private capital, technical assistance, and foreign aid. The final 
act of the conference provided for the following: a United Nations 
Conference on Trade and Development to promote international 
trade, especially with a view to accelerating economic develop- 
ment; a Trade and Development Board composed of 55 members 
elected by the conference; a permanent and full-time secretariat; 
and a secretary-general to be appointed by the UN secretary-gen- 
eral with the confirmation of the General Assembly. 

6. Refugees.—The International Refugee Organization (IRO) 
Was established in 1946 to take over the refugee functions of the 
Unite Nations Relief and Rehabilitation Administration, which 
expired in 1947. The IRO was successful in resettling, repatri- 
ating, transporting, and maintaining more than 1,000,000 European 
refugees, Since the IRO was conceived as a short-term emergency 
organization it was abolished in 1952 and replaced by a new refugee 
structure, A United Nations high commissioner for refugees was 
‘pointed and was directed to act under the Convention Relating 
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MEMORIAL CEREMONY FOR SECRETARY GENERAL DAG HAM- 
MARSKJOLD HELD IN THE GENERAL ASSEMBLY HALL, 1961 


to the Status of Refugees, drawn up by the Economic and Social 
Council and approved by the General Assembly in 1951. An 
Advisory Committee on Refugees was appointed by the Council in 
1951 to assist the high commissioner. The Assembly in 1957 voted 
to continue the office of UN high commissioner for refugees for 
five years from January 1959, and in 1963 voted to extend it for 
another five years. The Assembly appealed to member govern- 
ments to aid Chinese refugees in Hong Kong and urged them to 
meet the critical need for funds for Arab refugees. (See also 
INTERNATIONAL REFUGEE ORGANIZATION; REFUGEES.) 

7. Human Rights.—The General Assembly in 1948 adopted 
the Universal Declaration of Human Rights, which was prepared 
by the Commission on Human Rights. In 1948 the Commission 
began to draft a Covenant of Human Rights which, upon ratifica- 
tion by governments, would become legally binding upon them. 
Wide differences in economic and social philosophies hampered 
efforts to achieve agreement on a common text, but finally a Draft 
Covenant on Economic, Social, and Cultural Rights and a Draft 
Covenant on Civil and Political Rights were completed in 1954 and 
submitted to the General Assembly for its consideration. Ten 
years later the General Assembly was about ready to give them 
its final approval and open them for signature and ratification. 
In the general field of human rights, the Assembly also concerned 
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Article 100 
grants Performance of their duties the Secretary- 
maal and the staff shall not seek or receive 
Authority e; from any government or from any other 
nian eternal to the Organization.) They shall 
position m any action which might reflect on their 
tothe Orea international officials responsible only 
ganization. 
t eae il of the United Nations undertakes 
the respon: ea peousely international character of 
mif Ponsibilities of the Secretary-Genoral and the 
dicharng rot tO seek to influence them in the 
9° of their responsibilities. 


Article 101 


. The st 
Ghent” Staff shall be appointed by the Secretary- 
smb S regulations established by the General 
I PENA 
tothe Earogriate staffs shall be permanently assigned 
nomic and Social Council, the Trusteeship 


dunci, 

Uried Nena as required, to other organs of the 
ions. These st of 

a Secretariat affs shall form a part 


tthe he prramount consideration in the employment 
ca and in the determination of the conditions 
Ndard: be the necessity of securing the high- 

S of efficiency, competence, and integrity. 


servi 
"St sta 


Due regard shall be paid to the importance of recruit- 
ing the staff on as wide a geographical basis as 
possible. 


Chapter XVI 
MISCELLANEOUS PROVISIONS 


Article 102 

1. Every treaty and every international agreement 
entered into by any Member of the United Nations 
after the present Charter comes into force shall as 
soon as possible be registered with the Secretariat 
and published by it. 

2. No party to any such treaty or international 
agreement which has not been registered in accord- 
ance with the provisions of paragraph 1 of this 
Article may invoke that treaty or agreement before 
any organ of the United Nations. 


Article 103 ae 
In the event of a conflict between the obligations 


of the Members of the United Nations under the 
present Charter and their obligations under any other 
international agreement, their obligations under the 
present Charter shall prevail. 


Article 104 

The Organization shall enjoy in the territory of 
each of its Members such legal capacity as may be 
necessary for the exercise of its functions and the 


fulfillment of its purposes. 


Article 105 

1. The Organization shall enjoy in the territory of 
each of its Members such privileges and immunities 
as are necessary for the fulfillment of its purposes, 

2. Representatives of the Members of tho United 
Nations and officials of the Organization shall 
similarly enjoy such privileges and immunities as 
*are necessary for the independent exercise of their 
functions in connection with the Organization. 

3. The General Assembly may make recommenda- 
tions with a view to determining the details of the 
application of paragraphs 1 and 2 of this Article or 
may propose conventions to the Members of the 
United Nations for this purpose. 


Chapter XVII 


TRANSITIONAL 
SECURITY ARRANGEMENTS 


Article 106 

Pending the coming into force of such special 
agreements referred to in Article 43 as in the opinion 
of the Security Council enable it to begin the exercise 
of its responsibilities under Article 42, the parties to 
the Four-Nation Declaration, signed at Moscow, 
October 30, 1943, and France, shall, in accordance 
with the provisions of paragraph 5 of that Declara- 
tion, consult with one another and as occasion 
requires with other members of the United Nations 
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itself with discrimination against citizens of India, the policy of 
apartheid in the Republic of South Africa, and violations of the 
civil-rights provisions of peace treaties by Hungary, Rumania, 
and Bulgaria. The General Assembly in 1962 established a Spe- 
cial Committee on Apartheid and recommended that member 
states break off diplomatic relations with South Africa and apply 
economic sanctions against it. In 1963 the General Assembly 
adopted a Declaration on the Elimination of all Forms of Racial 
Discrimination, and in 1965 it approved an international conven- 
tion on the same subject, which then went before the member 
states for signature and ratification. (See also HUMAN RIGHTS.) 

8. Control of Narcotics——The Commission on Narcotic 
Drugs was authorized by the Assembly in 1946 to carry out the 
functions entrusted by international conventions to the League df 
Nations Advisory Committee on Traffic in Opium and Other Dan- 
gerous Drugs. The agreements, conventions, and protocols on the 
control of narcotic drugs concluded in 1912, 1925, 1931, and 1936, 
were amended in a draft protocol approved by the Assembly in 
November 1946 and subsequently came into force among its sig- 
natories. In addition to reestablishing the pre-World War II sys- 
tem of narcotics control, which had suffered from the dislocations 
of the war, the UN concerned itself with new problems resulting 
from the development of synthetic drugs. Efforts were made to 
simplify the system of control by drafting one convention in- 
corporating the provisions of all agreements in force. (See also 
Narcotics, Laws RELATING To: International Controls; OPIUM : 
International Action.) 

9. Other Activities—The United Nations rendered a valu- 
able service by publishing carefully prepared statistical data and 
surveys of economic and social developments. Among the more 
significant of its yearly publications are the World Economic Re- 
port, the Statistical Yearbook, the Demographic Yearbook, and 
the Yearbook on Human Rights. 

The General Assembly established the United Nations Interna- 
tional Children’s Emergency Fund (later styled the UN Children’s 
Fund but still officially called UNICEF) in December 1946 to 
provide for the emergency needs of children in devastated areas. 
Financed by contributions from member states, UNICEF was 
effective in helping to feed destitute children in more than 50 
countries, preventing such diseases as tuberculosis, whooping 
cough, and diphtheria, and providing for children’s clothing and 
other needs, In 1953 it was made a permanent UN organization. 


VIII. DEPENDENT AREAS 
The United Nations maintained concern for people residing in 
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non-self-governing territories on two different levels: (1) 

principles and procedures developed for making dint 
states internationally accountable for the treatment of their non, 
self-governing territories; and (2) under the United Nations KS 
eeship system. tr 

1. Non-self-governing Territories.—Under art. 73 of 
Charter, members of the United Nations responsible for admin 
tering non-self-governing territories agreed to ensure the i 
of such territories just treatment, protection against abuses and 
advancement toward self-government. They also agreed to fring 
mit to the secretary-general technical information Concerning the 
economic, social, and educational conditions in their territories, 
In 1947 the General Assembly created a special committee to r 
ceive and analyze information on these territories and to make 
recommendations to the administering authorities on the basis of 
information received. Attempts of the committee to obtain po. 
litical information on territories from the administering states 
met with resistance, Only Australia, the Netherlands, New Ze 
land, and the United States transmitted such information, the 
other administering states contending that the Charter did not 
require the transmission of political information. 

There was considerable controversy over the question as to 
which territories were non-self-governing and when they ceased 
to be non-self-governing. France soon stopped transmitting in- 
formation on a number of territories on the ground that they 
had either become self-governing or had become an integral part 
of France. Later Great Britain ceased to send information on 
Malta and Ghana, the United States on the Panama Canal Zone 
and Puerto Rico, Denmark on Greenland, and the Netherlands on 
Surinam and the Antilles. Administering states claimed the solè 
right to decide whether art, 73(e) did or did not apply to one of 
their territories, but this position was challenged by the Assembly, 
which in 1952 adopted a resolution containing a list of factors to | 
serve as a guide in deciding whether a territory had obtained « | 
full measure of self-government, In 1947 the committee received 
information on 74 territories with about 215,000,000 inhabitants; 
by 1956 this had declined to 55 territories with 115,000,000 in- 
habitants, In 1963 the committee was dissolved and its functions 
were transferred to a Special Committee on Colonialism that 
been created in 1961. 

The anticolonial movement in the United Nations reached t | 
high point in 1960 when the General Assembly adopted @ resol: 
tion sponsored by 43 Afro-Asian states. This resolution, ox 
the Declaration on the Granting of Independence to Col fi 
Countries and Peoples, condemned “‘the subjection of peoples 


Charter of the United Nations (continued) 


with a view to such joint action on behalf of the 
Organization as may be necessary for the purpose of 
maintaining international peace and security. 


Article 107 

Nothing in the present Charter shall invalidate or 
preclude action, in relation to any state which during 
the Second World War has been an enemy of any 
signatory to the present Charter, taken or authorized 
as a result of that war by the Governments having 
responsibility for such action. 


Chapter XVIII 
AMENDMENTS 


Article 108 
Amendments to the present Charter shall come 


into force for all Members of the United Nations 
when they have been adopted by a vote of two- 
thirds of the members of the General Assembly and 
ratified in accordance with their respective constitu- 
tional processes by two-thirds of the Members of the 
United Nations, including all the permanent members 


of the Security Council. 


Article 109 
1. A General Conference of the Members of the 


United Nations for the purpose of reviewing the 
present Charter may be held at a date and place to 


be fixed by a two-thirds vote of the members of the 
General Assembly and by a vote of any seven 
members of the Security Council. Each Member of 
the United Nations shall have one vote in the 
conference. 

2. Any alteration of the present Charter recom- 
mended by a two-thirds vote of the conference shall 
take effect when ratified in accordance with their 
respective constitutional processes by two-thirds of 
the Members of the United Nations including all the 
permanent members of the Security Council. 

3. If such a conference has not been held before 
the tenth annual session of the General Assembly 
following the coming into force of the present 
Charter, the proposal to call such a conference shall 
be placed on the agenda of that session of the 
General Assembly, and the conference shall be held 
if so decided by a majority vote of the members of 
the General Assembly and by a vote of any seven 
members of the Security Council. 


Chapter XIX 
RATIFICATION AND SIGNATURE 


Article 110 

1. The present Charter shall be ratified by the 
signatory states in accordance with their respective 
constitutional processes. 

2. The ratifications shall be deposited with the 
Government of the United States of America, which 


atos of each dipost | 
the Organi 


shall notify all the signatory sti 
as well as the Secretary-General of 
when he has been appointed. 

3. The present Charter shall j 
the deposit of ratifications by the Republic ae 
France, the Union of Soviet Soci i fey 
United Kingdom of Great Britain 4 
Ireland, ia United States h Annik and a 
majority of the other signatory S| 
the a erin deposited shall thereupon wan 
up by the Government of the United 
America which shall communicate copie 
all the signatory states. 

4. he ates signatory to the present ch 
ratify it after it has come into force oe 
original Members of the United Neto 
of the deposit of their respective ratifica! 


come into force Wp 


s ther 


Article 111 

The present Charter, of which the Chinese, 
Russian, English, and Spanish t® fad 
authentic, shall remain deposited int ami 
the Government of the Unite it 
Duly certified copies thereof shall be "af 
that Government to the Governments 
signatory states. 

In faith whereof the representat! 
ments of the United Nations 

resent Charter. 

Done at the city of San Francisco the Marat 7 
day of June, one thousand nine huni 


i of the 0# 
nave signed 


alien subjugation, domination, 
and exploitation” and declared 
that “immediate steps shall be 
taken... to transfer all powers” 
to the peoples in the colonies 
“without any conditions or reser- 
vations, in accordance with their 
freely expressed will and desire, 
„in order to enable them to en- 
joy complete independence and 
freedom ....” The Declaration 
was adopted 89-0 (with 9 absten- 
tions). 

Spain, Portugal, South Africa, 
and Southern Rhodesia were the 
chief targets of the anticolonial 
drive, Spain and Portugal had 
refused to transmit information 
on their overseas territories on 
the ground that they were not de- 
pendencies but provinces enjoy- 
ing constitutional equality with 
the provinces in the homeland. 
Southern Rhodesia was a pecu- 
liar case; the situation in South 
Africa was somewhat similar, ex- 
cept that South Africa was com- 
pletely independent (see above, 
Disputes and Situations Before 
the United Nations). Hostility 
toward South Africa, Southern 
Rhodesia, and Portugal on the 
part of the other African coun- 
tries became intense. 

By 1965 the age of colonialism 
was about over, There remained 
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Presidents of the UN General Assembly 


President Country Session Date 
Paul Henri Spaak Belgium 1 Jan. 10—Dec. 15, 1946 
Senne ae Brazil 1st Special session April 28—May 15, 1947 
José Arce Argentina ara Special session a = vie 
Herbert V. Evatt Australia 3 a eee 
ept, 21, 1948— May 18, 1949 
Carlos P. Romulo Philippines 4 Sept. 20—Dec. 10, 1949 
Nasrollah Entezam Iran 5 Sept. 19, 1950— Nov. 5, 1951 
Luis Padilla Nervo Mexico 6 Nov. 6, 1951—Feb. 5, 1952 
Lester B. Pearson Canada 7 Oct. 14, 1952—Aug. 28, 1953 
(Mrs.) Vijaya Lakshmi Pandit India 8 Sept. 15—Dec. 9, 1953 
Eelco van Kleffens Netherlands 9 Sept. 21—Dec, 17, 1954 
José Maza Chile 10 Sept. 20—Dec. 20, 1955 
Rudecindo Ortega Chile 1st Emergency Special session Nov. 1—Nov. 10, 1956 
s Ss F 2nd Emergency Special session Nov. 4—Nov. 10, 1956 
Prince Wan Waithayakon Thailand 11 Nov, 12, 1956— March 8, 1957 
Sir Leslie Munro New Zealand 12 . Sept. 17—Dec, 14, 1957 
Sa ye e p Lj 3rd Emergency Special session Aug. 8—Aug, 21, 1958 
Charles Malik Lebanon 13 Sept. 16, 1958—March 13, 1959 
Victor Andrés Belaúnde Peru 14 Sept. 15— Dec, 13, 1959 
Is ay ts k 4th Emergency Special session Sept. 17—Sept. 19, 1960 
Frederick H. Boland Ireland 15 Sept. 20, 1960—April 21, 1961 
e 4 e 3rd Special session Aug, 21—Aug, 25, 1961 
Mongi Slim Tunisia 16 Sept. 19, 1961—June 28, 1962 
Sir Muhammad Zafrulla Khan Pakistan 17 Sept. 18—Dec, 20, 1962 
sl a it a z 4th Special session May 14—June 27, 1963 
Carlos Sosa-Rodriguez Venezuela 18 Sept. 17—Dec. 17, 1963 
Alex Quaison-Sackey Ghana 19 Dec. 1, 1964—Sept. 1, 1965 
Amintore Fanfani Italy 20 Sept. 21—Dec. 22, 1965 
Abdul Rahman Pazhwak Afghanistan 21 Sept. 20—Dec. 20, 1966 


à number of dependent. territo- 
nies, some of them isolated is- 
lands, that were too poor or too small to stand alone as political en- 
tities, How the principles of the Declaration were to be applied to 
them was a difficult question. ^ In many colonial areas to which 
self-government had been granted the basic social and economic 
problems remained unsolved, and all of them looked to the United 
Nations for help in gaining the strength needed to make them 
truly independent countries. The breakup of the colonial empires 
mi the greatly enlarged membership of the United Nations pro- 
CN modified the political structure of that organization and 
Ph led the small, underdeveloped states to play a very important 
j A world politics. (See also SELF-DETERMINATION.) 
ie tusteeship System.—For the UN trusteeship system, suc- 
at or to the League of Nations mandate system for supervision 
Non-self-governing territories, see TRUSTEESHIP SYSTEM. 


IX. FINANCES 


a he secretary-general must submit an annual budget including 
"mated expenditures to the General Assembly for approval. 
Charter stipulates that the expenses of the organization shall 
he ae by members as apportioned by the General Assembly. 
ore ENE on Contributioris prepares a scale of assessments 
of is member, based on the general economic level and capacity 
ora State, and this scale is submitted to the General Assembly 
few penal The United States is the largest contributor, but a 
ses embers make a larger per capita contribution. The U.S. 
ned ent began at 49% of the total but, at the request of the 
in 19 States government, this figure was steadily reduced until 
1963 it was 32%. 

from gene operating expenses of the United Nations increased 
the eo, 2000,000 in 1946 to about $100,000,000 in 1965. When 
epin, of the special programs, specialized agencies, and peace- 
Thal Pa Operations was added to the regular budget, the total an- 
loge Ot Of the United Nations system rose from $50,000,000 in 
to about $500,000,000 in 1965. The special programs are 
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financed by voluntary contributions of the members of the United 
Nations, and the specialized agencies have their own budgets. 

The rapid increase in membership between 1955 and 1965 did 
not help UN finances, for most of the new members were sparsely 
populated and economically weak. Nearly all of them needed 
help, and their financial contributions to the UN were minimal. 
In the early 1960s a financial crisis developed, the primary cause 
of which was the existence of various peace-keeping agencies. 

The Emergency Force in the Middle East (UNEF), established 
in 1956, was composed of about 5,000 men and cost about $20,000,- 
000 a year to maintain, When Secretary-General Hammarskjöld 
recommended that these costs be distributed among the members 
in accordance with the 1957 scale of assessments, a sharp debate 
resulted. Members of the Soviet bloc insisted that the entire cost 
of the operation should be borne by the United Kingdom, France, 
and Israel, since they were responsible for the crisis. The Arab 
states supported this view, The Latin-American states and the 
countries with low incomes contendéd that the great powers should 
bear the largest part of the cost because the Charter made them 
primarily responsible for the maintenance of peace, They pro- 
posed that only 10% of the costs be assessed according to the 
regular scale and that the remainder be raised by voluntary con- 
tributions, The General Assembly decided to apportion up to 
$10,000,000 of the costs among the members according to the 1957 
scale of assessments for the regular annual budget. The United 
States volunteered to contribute up to half of the amount in excess 
of $10,000,000 provided other members would contribute the other 
half. This pattern was followed in 1957, 1958, and 1959, except 
that the amount raised by assessment was increased. Under pres- 
sure of Latin-American states and many of the new members, the 
General Assembly in 1960 reduced by 509% the assessments of the 
members least able to pay. 

These measures did not solve the problem of financing UNEF. 
Voluntary contributions came to less than 20% of the cost of 
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operations, while arrears and defaults amounted to about a third 
of the total assessment. A serious annual deficit had developed by 
1960 when the UN was called upon to establish a second force in 
the Congo. Before the end of the year this force (ONUC) had 
been built up to 20,000 men; costs of operating it were estimated 
at $60,000,000 for 1960 and $135,000,000 for 1961. 

In the discussion in the General Assembly as to how these 
amounts were to be raised, most members took the same positions 
they had taken three years before. The Soviet Union asserted that 
financing the ONUC should be governed by the principle of una- 
nimity that obtains in the Security Council with respect to sub- 
stantive matters coming before it, while the Latin-American mem- 
bers argued that the ONUC costs should be considered as special 
expenses, should not be apportioned under art. 17, and should not 
be subject to the application of art. 19, which specifies that a mem- 
ber shall have no vote in the General Assembly if the amount. of 
its arrears equals or exceeds the amount of the contributions due 
from it for the preceding two full years. They insisted that no 
more than 5% of the costs of operating the Congo Force be ap- 
portioned according to the regular assessment scale, France ar- 
gued that expenses entailed by operations undertaken upon a rec- 
ommendation of the General Assembly were binding only on states 
that had approved the operations. The resolution adopted by the 
General Assembly to finance ONUC was similar to those adopted 
earlier for the support of UNEF, except that it stated clearly that 
the costs constituted expenses of the UN under art. 17 and that 
assessments for it created “binding legal obligations.” Subsequent 
resolutions, however, weakened the position that the Congo Force 
was a collective responsibility. 

The increased expenditures involved in the maintenance of the 
two forces, plus mounting arrears and defaults by members in 
meeting their assessments, had reduced the United Nations to 
dire financial straits by 1961. Had it not been for the large con- 
tributions of the United States, whose assessments and voluntary 
contributions came to nearly half the total costs of the two forces, 
the United Nations would have been close to bankruptcy. Acting 
Secretary-General U Thant warned the General Assembly that 
the net debt of the organization would exceed $100,000,000 by 
June 30, 1962. He called upon the General Assembly for action, 
and on Dec. 20, 1961, that body authorized a $200,000,000 bond 
issue. The bonds, which were to be offered for sale to member 
governments, were to bear interest at 2% per year and were to be 
repaid over 25 years. Interest and the repayment of installments 
were to be charges on the regular budget of the United Nations. 
The delegate of the Soviet Union, who led the opposition to the 
bond issue, declared that the financial deficit was the result of the 
illegal action of the United Nations in establishing UNEF and 
ONUC. These “peace-keeping” activities, he contended, violated 
the Charter. The French delegation, which also opposed the bond 
issue, expressed concern over the confusion caused by including 
extraordinary expenses in the regular budget. 

Subscriptions to the bond issue totaled less than $150,000,000, 
with the United States taking half. None of the Communist coun- 
tries purchased bonds, nor did France. Moreover, the members 
that denied the legality of the establishment of the forces deducted 
from their regular annual assessments an amount proportionate to 
their imputed share of interest and installment payments on the 
bond issue. The General Assembly on Dec. 20, 1961, requested an 
advisory opinion of the International Court of Justice on whether 
the cost of operating the forces in the Middle East constituted 
expenses of the organization within the meaning of art. 17. The 
Court on July 20, 1962, answered in the affirmative. 

At the 19th General Assembly the United States maintained 
that, as art. 19 provided, countries two years in arrears in paying 
assessments should be denied a vote. A showdown between the 
United States and the U.S.S.R. was avoided by agreement that 
there would be no formal votes at the session. All matters were 

ided “by acclamation.” 
deuda issue was temporarily resolved at the 20th General Assem- 
bly (1965) by agreement that normal rules of procedure (voting) 
would be resumed, but that no one would raise the question of 
applying art. 19. Interim financial contributions were to be volun- 
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tary and a committee was appointed to work out a better; 
of financial problems. Gaai 
The crisis was primarily political and constitutional rath 
financial, Essentially the issue was whether the General 
had the power to authorize peace-keeping operations and { 
assessments for their support. The Soviet Union and 
maintained that only the Security Council had the right 
and the Soviet Union held that the Security Council my 
provide for financing, The United States held that 
maintenance of peace was primarily the function of th 
Council, this was not an exclusive power of that bod 
shared by the General Assembly, and in any case the 
Assembly had full financial powers. E 


X. ADMINISTRATION z 


1. Personnel.—The Secretariat of the United Nations, 
under the secretary-general, influences the day-to-da; 
the organization to a degree that is not indicated by the 
the Charter. This influence is largely a result of the faci 
members of the Secretariat are permanent expert offi 
staff is recruited on a merit basis, with regard to equit 
graphical distribution. Members of the organization are 
to take an oath of loyalty to the United Nations and are’ 
mitted to receive instructions from member governments, 

A United Nations Field Service and a United Nations 
Field Observers’ were organized by the Assembly in 1 
Field Service looks after the safety of UN missions in 
of the world, and the Panel of Field Observers assists 
missions in supervising truces and observing plebiscites. 
under the supervision of the secretary-general. 

2. Privileges and Immunities.—A General Con 
Privileges and Immunities of the United Nations, appro 
General Assembly in February 1946 and accepted by mo 
members éxcept the United States, asserted that the UNP 
juridical personality. The convention also provided for su 
ters as immunity from legal process of the property 
of the United Nations, An agreement between the U] 
U.S., signed ‘in June 1947, defined the privileges and immi 
of the UN headquarters in New York. f. 

3. Headquarters—The General Assembly decided 
second part of its first session in New York to locate: 
nent headquarters in that city. John D. Rockefeller, Jr. 
for a building site in Manhattan. Temporary headqua 
established at Lake Success on Long Island, N.Y. The pêl 
Secretariat building was completed and occupied in 1951 
building providing accommodations for the General Ass 
the Councils was completed and occupied in early 1952, 

The design of the UN flag, adopted in 1947, consists of 
cial emblem of the UN in white centred on a light-blue b 
(see Frac). The Assembly designated Oct. 24 as Unit 
Day. (L. M.GH 

Bretiocraruy.—E, A. Gross, The United Nations: 9” 
Peace (1962); H. G. Nicholas, The United Nations as @ 
stitution (1964); L, M. Goodrich, The United Nations (19. 
Vandenbosch and W. N. Hogan, Toward World Order (1% 
Goodrich and E. I. Hambro, Charter of the United Nations 
tary and Documents (1949) ; Hans Kelsen, The Law of the Um 
tions (1951). 

UNITED NATIONS EDUCATIONAL, SCI 
AND CULTURAL ORGANIZATION (UNES 
cialized agency of the United Nations whose purpose 
tribute to world peace by promoting international) coo 
education, science, ‘and culture. Like ‘all other UN 
agencies, it has its own constitution. Its budget, the 
tribution by members, and the program of activities 
biennially by the General Conference, in which each mi 
has one vote. In addition to its own budget, UNESCO O% 
funds pledged voluntarily by UN members to the UN™ 
ment Program (UNDP). i 

UNESCO is administered by a director ri 
tional civil service of about 1,500 persons, subject Bi 
direction from an executive board of 30 (originally 
by the General Conference and designated by individ 


general and 
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states. Its permanent headquarters are in Paris. The constitu- 
tion provides for national citizen advisory commissions in mem- 
ber states. The activities of UNESCO are coordinated with those 
of other UN agencies by the UN Economic and Social Council 
and by the policies of their respective member states, 

UNESCO's activities are facilitative; through conferences, 
seminars, and publications, through the promotion of research 
and exchange of information and knowledge, and through techni- 
cal advisory services, it assists, supports, and seeks to complement 
national efforts of member states. ‘The significance of its activi- 
ties in the life of any individual nation is limited. Even the allo- 
cation of the total budget among the neediest members would pro- 
vide small amounts compared to what is spent by the countries 
themselves. The real effect is to be measured by the influence 
of internationally formulated standards of excellence, by the 
effectiveness of scholarly communication and exchanges, and by 
the quality of technical assistance’ provided, 

The historical roots of UNESCO lie in the intellectual coopera- 
tion efforts of the League of Nations and in the 1945 UN founding 
conferences at San Francisco and London, at which scholars who 
wanted to help increase the flow and exchange of knowledge drafted 
the organization’s program, Emphasis was placed upon strength- 
ening international professional (nongovernmental) organizations 
in education, science, and culture; establishing clearing houses for 
the exchange of information; and promoting international profes- 
sional conferences, symposia, and seminars, and publication of 
scholarly abstracts. A Universal Copyright Convention and an 
Agreement ort the Importation of Educational, Scientific, and 
Cultural Materials were drafted and submitted for ratification by 
member states. The necessity of extending communication, within 
the fields of UNESCO’s interest, to include rélatively less de- 
veloped areas of the world produced at first only modest projects. 
Among these were in the Science Cooperation Offices in Monte- 
video, Cairo, New Delhi, and Jakarta; assistance for developing 
public library resources in certain emerging countries; fellowships 
for study in more highly developed areas of the world; studies 
and conferences on illiteracy; and some pilot projects in so-called 
fundamental education. 

The critical need of strengthening the world’s educational, sci- 
entific, and cultural resources and of filling the intellectual need 
revealed by high national rates of illiteracy and by conditions of 
feneral underdevelopment was emphasized by the condition of 
Many of the newly independent countries that appeared in the 
1950s and 1960s. UNESCO's membership, 44 in 1945, had nearly 
trebled by 1967, and the organization’s concern with basic educa- 
tional and scientific development became of even greater interna- 
tional significance, Nearly 75% of regular program funds by the 
liter 1960s were being used for educational and scientific develop- 
ment projects. In addition, UNESCO had become responsible 
fy the administration of other technical assistance projects (un- 
er UNDP and the World Bank) that exceeded in value its own 
tegular budget. 
tne fcition to its constitutional objective of promoting interna- 
dfe understanding, UNESCO was asked to undertake few spe- 
aAA its contributions were mainly indirect. Exceptions 
Bi een the annual volume Study Abroad, a comprehensive in- 
= ea study opportunities; a few seminars for teachers 
volume ods to increase international understanding; the multi- 
as e Scientific and Cultural History of Mankind (1963- : Je 
eect promotion of social science research into national 
0 incr er and the nature of race; a project urging member states 
tort ate understanding between Asia and the West; and some 

UNESI promote international exchanges in the arts. — 
multila CO is for the United Nations community the principal 
ional ye agency for developing the cultural aspects (educa- 

naie, and cultural exchanges, information, and techni- 
pects ance) in world relations. It thus complements in many 
tions Similar programs that have developed among several 

m ee especially France, Germany, the United King- 

4 nited States, and the U.S.S.R. 
res, BY H. C. Laves and C. A. Thomson, UNESCO: Purpose, Prog- 
Prospects (1957), and G. Shuster, UNESCO (1964). See also 
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official Publications of UNESCO, especially the monthly Chronicle 
and the Courier, the biennial report of the director general, and the 
biennial program and budget document. (W. H.C. L.) 


UNITED NATIONS RELIEF AND REHABILITA- 
TION ADMINISTRATION (UNRRA), the administrative 
body for an extensive intérnational social welfare program, 1943- 
47, was created at a ceremony presided over by Pres, Franklin D. 
Roosevelt at the White House on Nov. 9, 1943, when the interna- 
tional agreement was signed by 44 nations. 

UNRRA’s operations were concentrated on assisting the war- 
ravaged nations that were in the greatest need and were unable 
to finance their own relief imports. The assistance consisted of 
relief supplies—food, clothing, fuel, shelter, medicines; relief 
services, with trained personnel; and agricultural and industrial 
rehabilitation supplies and services to strengthen the economies 
of war-torn countries, In addition, UNRRA also provided camps, 
personnel, and food for the repatriation or care of millions of the 
war's displaced persons. 

UNRRA operated in 25 countries and served the needs of more 
than a billion people. It administered the largest peacetime ship- 
ping business in history and sent abroad 25,000,000 long tons of 
relief and rehabilitation supplies. The value of the goods and 
services furnished was nearly $4,000,000,000, and the UNRRA 
staff at its peak numbered nearly 25,000 persons. UNRRA rigidly 
adhered to a policy of “helping people to help themselves.” 

All UN member nations not invaded during World War II were 
asked to contribute 1% of their national income for the fiscal year 
ending June 30, 1943. The three largest contributors were the 
United States ($2,700,000,000), the United Kingdom ($624,650,- 
000), and Canada ($138,738,000). The first director general, 
elected by the unanimous vote of all the member nations, was 
Herbert H. Lehman, who served from Nov. 11, 1943, until he re- 
signed on March 28, 1946. The second director general was 
Fiorello H. La Guardia, who was succeeded in December 1946 by 
Maj. Gen. Lowell W. Rooks. 

UNRRA discontinued its activities in 1947, turning over proj- 
ects not yet completed to the International Refugee Organization 
(qg.v.), the United Nations International Children’s Emergency 
Fund (UNICEF; now the UN Children’s Fund), and the World 
Health Organization (g.v.; WHO). See REFUGEES; see also ref- 
erences under “United Nations Relief and Rehabilitation Ad- 
ministration” in the Index. (H. H. L.) 

UNITED PRESBYTERIAN CHURCH, the name 
adopted by an active and progressive Presbyterian denomination 
which flourished in Scotland from 1847 to 1900. The name came 
from one union and it disappeared in a larger one, When the 
dramatic upheaval of the Disruption took place in 1843 (see Scor- 
LAND, CHURCH OF), there were already two largish Presbyterian 
denominations in Scotland outside the established Church of Scot- 
land. These two, the United Secession and the Relief, which had 
already begun to negotiate for union with each other, had both 
originated in the Church of Scotland's administration of the law of 
patronage, the former with the expulsion of Ebenezer Erskine and 
his fellow-protesters in 1733 and the formation of the Associate 
Presbytery, the latter with the deposition of Thomas Gillespie in 
1752, although his Presbytery of Relief, “for the relief of those 
oppressed in their Christian privileges,” did not take shape till 
1761. Despite fragmentations (Burghers and Anti-burghers, Old 
Lights and New Lights), the United Secession, which had come 
into being in 1820, had 400 congregations, while the Relief had 
118, when the two united to form the United Presbyterian Church 
in 1847. A 

The second half of the 19th century thus saw three Presbyterian 
churches in Scotland—the Church of Scotland, the Free Church, 
and the United Presbyterian Church—of comparable size in many 

rts of the country, each claiming to represent the soundest tra- 
ditions of the Church of Scotland. While the three were barely 
distinguishable in doctrine, polity, and worship, the United Pres- 
byterian Church was marked by a special zeal for foreign missions 
and by its constant opposition to all state aid to the church, holding 


that this led inevitably to state control. 
Negotiations for union with the Free Church (1863-73) were 
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reluctantly broken off through a persistent minority in the Free 
Church. Their sole results were a mutual eligibility act, which 
provided that ministers of one church might be called to congre- 
gations in the other; and a mass of material calculated to make 
any future negotiations easier. In 1879 a significant doctrinal 
change was contained in the Declaratory Act, which clarified the 
United Presbyterian Church’s relations to the Westminster Con- 
fession of Faith (see WESTMINSTER ConFEssION). Since the Free 
Church took a similar step in 1892, the two churches were moving 
on converging lines. Negotiations for union were renewed in 1897 
and resulted in the formation of the United Free Church of Scot- 
land (g.v.) in 1900, into which the United Presbyterian Church 
went entire. 

During the course of its history, the United Presbyterian Church 
produced many leaders of international reputation: theologians 
such as John Cairns and James Orr, exegetes such as John Brown 
and John Eadie, preachers such as W. M. Taylor and John Ker, 
and missionaries such as Dugald Christie of Manchuria, James 
Shepherd of Udaypur, Alfred G. Hogg of Madras, and Hope Wad- 
dell of Calabar. 

See J. R. Fleming, History of the Church in Scotland, 1843-1929, 
2 vol. (1927-33) ; D. Woodside, The Soul of a Scottish Church (1917). 

(H. Wa.) 

UNITED STATES (OF AMERICA), the foremost nation 
of the Western Hemisphere in population and resources, is com- 
posed of 50 states joined in a federal republic. The first official 
use of the name United States of America was in the Declaration 
of Independence, a facsimile of which is included in the articlé 
under that title. The name is usually abbreviated informally to 
“the United States.” 

“The character of national institutions was molded largely by 
the pioneering spirit, which left a lasting imprint. (See AMERICAN 
Frontier.) Another shaping factor was immigration, which had 
passed the 35,000,000 mark before the adoption of the quota sys- 
tem in 1921. The motives that brought the immigrants were simi- 
lar to those of the early settlers, and widely varied ethnic strains 
have contributed to the formation of a distinctive national culture. 
(See Growth of the Nation in Population, below; see also MIGRA- 
TION.) 

The block of 48 states extending from the Atlantic to the Pa- 
cific is in the temperate zone, but within this area there are wide 
variations of regional climate. A unique degree of diversity has 
been attained in both agriculture and industry. Reports by U.S. 
Department of Agriculture experts have divided the country into 
more than 500 type-of-farming areas; such classifications, how- 
ever, are subject to rapid obsolescence as regional production is 
adapted to new agricultural patterns and to shifts of population. 

Isolation from European affairs, made possible by the approxi- 
mately 3,000 mi. (4,800 km.) of the Atlantic Ocean separating the 
East Coast states from Europe, was an important factor in the 
nation’s early development. The decline of this tradition after 
World War TI is illustrated by the establishment of the head- 
quarters of the United Nations in New York City. In the eco- 
nomic sphere, the nation is still much less affected than those of 
Europe by international trends; in the 1960s foreign commerce, 
though of great volume and of key importance to some industries, 
amounted to only a small percentage of national income. (See 
Foreign Commerce, below.) 

The block of 48 states forms a broad belt across the North 
American continent, from approximately latitude 24° 30’ to 49° N, 
and longitude 66° 57’ to 124° 45’ W. On the north it is bordered 
by Canada, the boundary in the west being an arbitrary line at the 
49th parallel and in the east largely a natural one formed by the 
Great Lakes, The eastern half of the southern boundary is nat- 
urally defined by the Gulf of Mexico, but in the west the nation is 

separated from Mexico by an oblique line following first the Rio 
Grande River and continuing afterward generally west-northwest 
across the highlands to the Pacific Ocean. ua 

The West Coast states of Washington, Oregon, and California 

are separated from the nations of the Far East by 5,000 to eat 
mi. (8,000 to 9,700 km.), but Hawaii (q.v.), which became the 


50th state in 1959, is situated approximately midway. Alaska 
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(q.v.), which became the 49th state the same year, 
northwestern end of the North American continent 
cent islands, extending northward into the Arctic Cj 
ward beyond the 180th meridian: The distance 
southern continental boundary—the long, narrow 
known as the Panhandle—to the northwestern tip of 
Washington is approximately 500 mi. (800 km.). A 
cal gauge of the distance from its sister states is the f: 
1,200 mi. (1,900 km.) of the Alaska Highway are o 
(See Yukon Territory.) In contrast, Alaska is 5 
Soviet Siberia by only about 50 mi. (80: km.) of the 
at the nearest mainland point, and about 24 mi. (4 kn 
the U.S. and Soviet Diomede Islands. 

Each of the 50 states is theoretically sovereign, 
others by a federal government to which the origi 
delegated certain powers as outlined in the federal 
adopted in 1787 and put in force in 1789. The toi 
nation is 3,615,210 sq.mi. (9,363,405 sq.km.). Its 
1960 was 179,323,175. Outlying possessions and relatec 
a total area of 5,899 sq.mi. (15,278 sq.km.) had a 
1960 of about 3,476,000. 

An individual article is devoted to each state an 
Also, regions of conterminous United States (the 
including Alaska and Hawaii) are discussed in the 
ticles; Mipte West; New ENGLAND; NORTH, 
Tue; and West, THE. (See also NORTH AMERICA. 
bibliography appears at the end of the article. 

The article which follows is divided into these sec 
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I. PHYSICAL GEOGRAPHY 


This description of the physical geography of the United States 
deals with conterminous U.S., the 48 contiguous states stretching 
across the North American continent, presenting certain unifying 
features of geologic history, physiographic structure, climate, and 
matural life. For the physical geography of Alaska and Hawaii, 
see the separate articles on those states. 


A. GEOLOGY AND STRUCTURE 


The surface of North America, like that of all continents, 
stands two to three miles above adjacent ocean floors and appar- 
ently has so stood during the more than 4,000,000,000 years of its 
known geologic history. Variations from time to time in ocean- 
basin capacity, in oceanic volume, and in relief of the continent’s 
surface have, however, produced great variations in the amount 
of continental surface emerging as land above ocean levels. Shal- 
low seas comparable to Hudson Bay (average depth 420 ft. [128 
m.]) have repeatedly spread over large fractions of the North 
American continental platform, leaving their record in limestone, 
shale, and sandstone sediments with entombed remains of the 
Marine life of the time. Repeatedly, also, these shallow marine 
foodings have been withdrawn and the destructive processes of 
Weathering and erosion from exposure to the atmosphere have at- 
tacked the land areas, destroying part of the earlier sedimentary 
tecord. Thus marine deposits made during the next time of flood- 
mg have come to lie unconformably on the eroded surfaces of older 
deposits, the unconformity being essentially the land surface at the 
close of the intervening time of emergence. Elsewhere, large areas 
Temained above sea level and experienced only erosion while the 
Marine transgressions were occurring. 

one of the marine submergence exactly duplicated any other, 
Ha the deciphered history shows that the continent possessed cer- 
rts lineaments, the invading seas early taking possession 
‘near tracts (geosynclines) subparallel to the eastern, western, 
“hd southern continental margins and lingering there when marine 
hdrawals were occurring. Other negative areas (epicontinental, 
fen Shelf) _Were more briefly inundated and certain tracts 
dot elds, geanticlines, positive areas, cratons) repeatedly, although 
Invariably, escaped even the maximum floodings. 
S hese alternating experiences of the continental surface, largely 

Mstructional when beneath epicontinental or geosynclinal seas 
sity EV destructional when exposed to the atmosphere, ge 
Wc € the framework of its geologic history. The correlation wu 

cessive similar events in widely separated regions is possible 

Cause of the concomitant progressive evolutionary changes which 

embedded fossils, chiefly marine invertebrates, in the sedi- 
entary rocks record. 
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Based on the stratified sediments and their fossils, on the in- 
terrupting unconformities, and on evidence for successive times of 
mountain making (orogeny) and igneous activity, most geologists 
have adopted a classification of four great eras of earth history, 
subdivided into about 15 periods. The terms for these divisions 
of earth history used herein are those commonly accepted in the 
United States and Canada. 

1. Precambrian Time.—This slightly awkward term springs 
from two facts. One is that Cambrian sedimentary rocks, the 
oldest in the record of the succeeding Paleozoic Era, are also the 
oldest rocks with a good record of abundant and varied orga- 
nisms. Precambrian rocks have only very rare showings of or- 
ganic structures, The other fact is that these Precambrian rocks 
have been so tremendously disordered and metamorphosed by 
orogenic movements and so extensively intruded by igneous in- 
vasions from below that the number of years actually involved 
in making them is unknown, In most geological literature two 
such eras are specified, Archeozoic, or Archean (Early Pre- 
cambrian), and Proterozoic (Late Precambrian), but the dis- 
tinctions of dominantly igneous origin of the Archeozoic rocks 
and dominantly sedimentary origin for the Proterozoic rocks have 
proved in later studies to be inapplicable and the terms are being 
abandoned. 

Theoretically the rocks made during this earliest era of earth 
history underlie all younger rocks. Large areas also exist where 
there is no cover of later deposits, either because one was never 
made or because erosion destroyed any cover once existing. In 
the United States all exposed Precambrian rocks belong to the 
second group and owe their present position to the occurrence of 
orogenic deformations in later geological time and the inescap- 
able consequence of such uplifts, destructive erosion, Indeed, the 
largest of these areas, in northern Minnesota, Wisconsin, and Mich- 
igan, has virtually lost the mountains themselves, only a few 
residual hills surviving the reduction of former massive ranges to 
a peneplained area of low relief. ‘Traced northward into Canada, 
this tract about the west end of Lake Superior broadens into a 
great expanse of uncovered Precambrian rocks, occupying almost 
all of the province of Quebec, Labrador, and most of Manitoba, 
Ontario, the Northwest Territories, and Baffin Island. This, the 
Canadian shield, is North America’s greatest positive area, Some 
of it may never have been submerged in any later time; most of it 
has certainly had but slight and geologically short-lived sedimen- 
tary cover. 

The Piedmont plateau and Great Smoky Mountains, lying west 
of the Atlantic coastal plain, are portions of a smaller positive 
area (Appalachia) composed largely of Precambrian rocks, ‘The 
Adirondack Mountains of New York, the Green Mountains of 
Vermont, and the White Mountains of New Hampshire are, despite 
their magnitude as topographic eminences, only the Precambrian 
core rock of former ranges whose folded and faulted, structures 
indicate the way such cores have been forced locally higher than 
the surrounding “basement” rocks still covered by perhaps a mile 
of later formations, Small and isolated outcrops of Precambrian 
rocks in the central lowlands and Great Plains are the St. Francis 
Mountains of Missouri, the central part of the Black Hills of South 
Dakota, tracts in southwestern Minnesota and adjacent South Da- 
kota, the Wichita and Arbuckle mountains of Oklahoma, and the 
Llano uplift of central Texas. In the Rocky Mountain System 
many ranges possess exposed Precambrian core rock, the uplift 
and erosional uncovering of which is in general of later date than 
in the eastern occurrences noted. Some basin range mountains, 
particularly in Arizona and adjacent California, are similar in this 
respect. The mile-deep Grand Canyon of the Colorado was cut 
down into the Precambrian basement which there is under a thick 
plateau cover of flat-lying younger rocks. k 

Most of these ancient rocks have suffered great metamorphic 
alteration under repeated high compressions and temperatures 
during past orogenies. Prevailingly, the high-angle foliation of 
schists and slates, from growth of platy mineral crystals oriented 
at right angles to the lateral pressures, largely obliterated original 
stratification and possible organic records. Little success attended 
attempts at correlation of formations, orogenies, and erosion cycles 
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TABLE I.—Area and Population of the United States 


Area (sq. mi.; 1960) Population 
Inland | Territorial 1960 Density) ee | Electoral 
ats Toit Aadat water§ waters] Ras Census Bank Ala “owe aay 
United States. | 3,615,210 | 3,548,973 | , 66,237 78,281. | — | 179,323,175] — | sos | 185 538 
Alabama. 51,609 | 51,060 549 144 | 29 3,266,740 | 19 64.0 67 10 
Alaska. . . | $86,400] 571,065 | 15,335 1 226,167 | 50 o4 | 758 3 
Arizona . 113,909 | 113,875 334 -> 6 1,302,161 | 35 115 | 73.7 5 
Arkansas. 53,104 | 52,499 605 — |2 1,786,272 | 31 340 | —6.5 6 
California 188,693 | 156,573 | 2,120 3,638 3 | 15,717,204] 2 | 1004 | 48.5 40 
Colorado. 104,247 | 103,884 363 — 8 1,753,947 | 33 169 | 324 6 
Connecticut . 5,009 4,899 110 18. | 48 2,535,234 | 25 | 517.5 | 26.3 8 
Delaware a y 2,087 1,978 79 76 49 446,292 | 46 225.6 40.3 3 
Districtof Columbia 69 ói 8 — | — 763,956 | — |12,523.9| —4.8 3 
Florida F 58,560 | 54,252 | 4,308 4,124 | 22 4,951,560 | 10 91.3 | 78.7 14 
Georgia 58,876 | 58,274 602 289 | 21 3,943,116 | 16 67.7 | 14.5 12 
Hawaii 6,424 6415 9 a7 632,772 | 43 98.6 | 26.6 4 
Idaho 83,557 | — 82,708 849 — | 133 667,191 | 42 81 | 133 4 
Ilinois 56,400 | 55,930 470 1,526 | 24 | 10,081,158] 4 | 180.3 | 15.7 26 
Indiana . 36,291 36,185 106 228 38 4,662,498 | 11 128.9 | 18.5 13 
Jowa 56,290 | 56,032 258 — | 2s 2,757,537 | 24 492 52 9 
Kansas 82,264 | 82,048 216 — | u 2,178,611 | 28 26.6 | 143 Li 
Kentucky 40,395 39,863 $32 ~~ 37 3,038,156 2 76.2 3.2 9 
Louisiana 48,523 45,106 3,417 1,752 31 3,257,022 | 20 72.2 214 10 
Maine 33,215 34,012 2,203 1,016 39 969,265 | 36 313 61 4 
Maryland 10,877 9,874 703 83 | 42 3,100,689 | 21 | 344.0 | 32.3 10 
Massachusetts 8,257 7,867 390 953 | 45 5,148,578 | 9 | 654.5 9.8 14 
Michigan 58,216] $7,019 | 1,197 | 38,575 | 23 7,823,194 | 7 | 137.2 | 228 21 
Minnesota 84,068 80,009 4,059 2,212 12 3,413,864 | 18 42.7 14.5 10 
Mississippi 47,716 | 47,223 493 122 | 32 2,178,141 | 29 46.1 | —0.0 7 
Missouri. . «| 69,686 | 69,138 $48 — | 19 4,319,813 | 13 62.5 92 12 
Montana, . 147,138 | 145,736 | 1,402 — 4 674,767 | 41 46 | 142 4 
Nebraska . 77,227 | 76,612 ‘ois has 1,411,330 | 34 18.4 65 5 
Nevada. . 110,540 | 109,788 152 — 1 285,278 | 49 2.6 | 78.2 
New Hampshire 9,304 9,014 290 — | a 606,921 | 45 67.3 | 138 4 
New Jersey 7,836 7,521 3s 362 | 46 6,066,782 | 8 | 806.7 | 25.5 17 
New Mexico . 121,666 | 121,510 156 = 5 951,023 | 37 78 | 39.6 4 
New York . .| 49,576] 47,939| 1,637 3,969 | 30 | 16,782,304| 1 | 350.1 | 13.2 43 
North Carolina $2,712 | 49,067 | 3,645 856 | 28 4,556,155 | 12 929 | 12.2 13 
North Dakota 70,665 | 69,457 | 1,208 — |e? 632,446 | 44 9.1 24 4 
Ohio. . 41,222 |+ 40,972 250 3457 | 35 9,706,397 | S$ | 2369 | 221 26 
Oklahoma 69,919 | 68,887 | 1,032 s= 8 2,328,284 | 27 33.8 43 8 
Oregon 96,981 | 96,248 733 45 | 10 1,768,687 | 32 184 | 16.3 6 
Pennsylvania 45,333 | 45,007 326 735 | 33 | 11,319,366] 3 | 251.5 78 29 
Rhode Island 1,214 1,058 156 193 | so 859,488 | 39 | 812.4 8.5 4 
South Carolina 31,055 | 30,272 783 526 | 40 2,382,594 | 26 78.7 | 12.5 
South Dakota 77,047 76,378 669 Sree: 680,514 | 40 8.9 43 4 
Tennessee . . a2 | 41,762 482 — |a 3,567,089 | 17 854 84 1 
Texas 267,338 | 262,839 | 4,499 992 ¥ 9,879,677 | 6 365 | 242 25 
Utah 84,916 82,339 2,577 — 1 890,627 38 10.8 29.3 4 
Vermont . 9,609 9,276 333 — | 43 389,881 | 47 42.0 32 3 
Virginia . 40,815 39,838 977 310 | 36 3,966,949 | 14 99.6 | 19.5 12 
Washington - 68,192 66,709 | 1,483 s30 | 20 2,853,214 | 23 42.8 | 19.9 9 
West Virginia 24,181 24,079 102 — | 41 1,860,421 | 30 7.3 | =1.2 7 
Wisconsin $6,154 54,705 | 1,449 | 10,062 | 26 3,951,777 | 15 722 | 15.1 12 
| Wyoming . .| 97,914 | 97,411 303 — 9 330,066 | 48 34 | 13.6 3 
E 750 saim. ‘Total area does not include boundary water. {Land area includes dry land and land temporarily 


#1 sqmi. equals 

or partially covered by 
anent inland water of over 40 ac. in ex! d 
nautical mile of open water, and islands of less than 40 ac f 
waters lying outside inland water and protected by islands oF and 
and the Great Lakes; other claimed areas not included. T excludes boundary 


tý mi. in width, and lakes and ponds less than 40 ac. in area. {Inland water includes 

than #4 rc over #4 mi. in width, coastal waters near islands separated by less than one 

h Bowser water consists oh a esihe Canes seb ease 

ds separated less than ten nautical miles of open water; 
ee at; Ag Density computed on land area. 


y water, streams less 


of widely separated 
Even unraveling the 
graphic succession in any one 

gion is difficult, The most ney 
satisfactory classification is for 
the Canadian shield where fou 
systems of sedimentary rocks ay 
contemporaneous lava flows were 
deposited, each time of deposition 
being terminated by orogenic ds. 
formation and associated granite 
intrusions, and each orogeny fo 
lowed by erosion so long con. 


vanished ranges, Unconformaly 
on such peneplained surfaces 
were deposited the sediments of 
the next following submergence, 
Later Precambrian rocks in the 
southern part of the Canadian 
shield record glaciation by an ite 
sheet nearly 1,000 mi, (1,60 
km.) across, Elsewhere and a 
other times, aridity seems te 
corded, Whatever organisms et: 
isted, as they assuredly did, wert 
marine aquatic. forms, little af- 
fected by climates of the land 
areas. Seaweed vegetation that 
secreted calcium carbonate is o 
record. Animals allied tospong 
worms, corals, and crustacei 
existed but left very few fosil 
traces, chiefly because of lack of 
hard parts. Abundant di 
nated graphite in some Frecall: 
brian metasedimentary rocks i 
accepted as derived from org 
carbon. a 
The preeminence of the United 
States in the manufacture of set 
is in part the result of the enot 
mous Precambrian iron ore ob 
posits (altered ferruginous 
ments) of the Lake $ 
region. Thenative copper-tll 
district of the Keweenaw Peri 
sula, in Michigan, is de 
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Precambrian Age, the me 
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thermal water rising from 
seated magma bodies. 
Precambrian. time Was ‘al 
Perhaps three-fourths ee 
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the Cambrian seas Wi 
abundant marine ivet! 
transgressed the contin o 
Reckoned from the radion 
disintegration of uraniom 
thorium minerals © the ; 
Precambrian igneous a ; 
ied, their intrusion, cooling, 
crystallization occurred heh 
000,000 years ago. ANd a 
cambrian rock which rece 
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2, The Paleozoic Era.—The pattern for North American posi- 
tive and negative areas for Precambrian time is known only in 
fragments and traces. The Paleozoic record, however, is suffi- 
ciently well preserved that generalized maps of the land and water 
areas of the continent may be made, not only for each of the six 

riods but for different epochs during the advance, the maximum 
spread, and the retreat of each marine flooding. Four persistently 
positive areas are known. The Canadian shield, nearly 2,000,000 
sqmi. (5,180,000 sq.km.) in area, was the largest. It still exists 
with only Hudson Bay submerging a relatively small part of it. 
Appalachia lay along the Atlantic seaboard, reaching from the 
Canadian maritime provinces southwestward to Georgia and Ala- 
bama and extending an unknown distance eastward beyond the 
present continental margin. Llanoria lay to the south and largely 
subsided during later time into the depths of the present Gulf of 
Mexico, Cascadia, along the Pacific coast, similarly vanished. 

Parallel and close to the inner margins of these positive areas 
lay three geosynclines or repeatedly subsiding troughs, the Appa- 
lachian geosyncline where the Appalachian Mountains are now, 
the nearly east-west Ouachita geosyncline across Oklahoma, Texas, 
and northern Mexico, and the Cordilleran geosyncline reaching 
from the Gulf of California northward across Nevada, Utah, Idaho, 
and British Columbia. The thick and relatively coarse detrital 
sediments deposited in them (now exposed in eroded mountain 
structures) are in contrast with the much thinner, finer-textured, 
and largely calcareous deposits made contemporaneously in the 
broad shallow epeiric seas of the continental interior. Obviously, 
the thick trough fillings of shallow-water deposits record repeated 
subsidences in the geosynclines as aggradation continued. The 
coarseness indicates derivation from closely adjacent positive 
areas, Repeated risings in those land areas, as either mountainous 
uplifts or broad warpings, are also required to account for the enor- 
mous thicknesses of land waste in the trough sediments. The 
Appalachian geosyncline received from 30,000 to 50,000 ft. (9,100 
to 15,200 m.) of Paleozoic deposits, 

Cambrian Period.—During Early Cambrian time, marine over- 
lap on the continent was limited to the Appalachian and Cordil- 
leran geosynclines. By the middle of the period, the sea had 
spread across the interior also and aquatic forms could pass from 
the Atlantic to the Pacific. At least 30% of the continent was 
then below sea level. The dominant limestone and dolomite for- 
mations of the Middle Cambrian Age were derived largely from 
calcareous tests and shells of inconceivable numbers of Middle 
Cambrian marine invertebrates. Late Cambrian time witnessed 
‘gradual withdrawal of this epicontinental flooding but, for the 
first time, the Ouachita geosyncline appeared in history. d 

This is a generalized statement of events, the like of which 
Were occurring in other continents as well during the approxi- 
mately 80,000,000 years of Cambrian time. Minor fluctuations 

= Ofthe sea level and warpings of the continent make a more com- 
plicated history than can be outlined here. The period was 
tought to a close by an almost complete emergence of all con- 
tinents, perhaps because of a deepening of the ocean basins. The 
newly exposed Cambrian deposits thereupon suffered some ero- 
sion before the return of the sea in the next submergence. Be- 
tuse no mountain folding occurred in North America during 
$ emergent interval and therefore erosion could not bite 
deeply into the new land, most of the Cambrian sediments sur- 
oe become buried later beneath Ordovician and younger 
sits. 
p brian time is noteworthy for the spectacular appearance 1n 
20 fossil record of almost all invertebrate phyla. Evolutionary 
ee that occurred during the Cambrian provide index fos- 
5, certain species which lived only during the Early, Middle, 
" Late Cambrian. ‘There were even more extinctions of old 
withq ee ttances of new forms during the interval following the 
drawal of Cambrian waters and preceding the advance of the 
Novician seas, 
rdovician Period.—The relatively shallow epicontinental seas, 
lage to inaugurate the Ordovician Period, first oe 
aclina] troughs, later spread from the Arctic to the Gulf o: 
Co in the greatest submergence the continent has ever had. 
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The remaining land areas, scarcely half of North America’s total 
area, were low-lying islands which determined the shifting out- 
lines of embayments and supplied detritus, chiefly fine-grained, to 
their associated basins. Dominantly the basins received organ- 
ically derived calcium carbonate, hence the large proportion of 
limestone and dolomite in the record. 

Several low domes (Cincinnati-Nashville, Ozark, etc.) with in- 
tervening saucerlike basins (Michigan, Illinois) were prominent 
in the Ordovician paleogeography. The domes (or arches) were 
repeatedly submerged’ and emerged, as numerous discontinuities 
in their stratigraphic sequences show, while the basins were under- 
going more nearly continuous sedimentation. 

The fossil record tells of different immigrations at different 
times into the shifting epeiric seaways from bordering oceans. 

Crustal disturbances in northern Appalachia, chiefly during the 
Late Ordovician, culminated in close folding, thrust faulting, 
mountainous uplifts, and volcanic activity. Interbedding of lava 
flows and volcanic ash beds (bentonite) with Ordovician marine 
deposits are part of this record. So are the coarse nonmarine 
clastics in the nearby Appalachian geosyncline. 

Insofar as the deposits tell of climate, there could not have 
been a zonation like that of the present earth for some coral 
species ranged in latitude from the southern United States north 
into Arctic Canada and even Greenland. Only wide and equably 
distributed mild temperatures of the epicontinental waters can ac- 
count for this. 

Ordovician rocks have yielded immense quantities of petroleum 
and natural gas, in Ohio for a decade or so before 1900 and in 
Oklahoma and adjacent Texas beginning about 1920, Most roof- 
ing slate quarried in the United States comes from metamor- 
phosed Ordovician shales in the northern part of the Appalachian 
geosyncline. Most decorative marbles of domestic origin are se- 
cured from altered Ordovician limestones in the same great trough 
of sedimentation. The Illinois-Wisconsin-Iowa lead- and zinc- 
mining district is developed in mid-continent Ordovician sedi- 
ments; the sulfide ores, however, postdate the host rock, 

Duration of the Ordovician” Period appears to have nearly 
equaled that of the Cambrian. 

Silurian Period.—The stratification of most Silurian rocks in 
the United States parallels that of the subjacent Ordovician for- 
mations. But the differences in fossil fauna below and above the 
contact indicate a considerable time of emergence (a hiatus or 
lost interval) when the Ordovician marine forms had been forced 
to retreat to already populated continental margins and were 
there crowded into intense competition for living room and food. 
Evolutionary changes in marine life during all such emergences 
were maximal, both in extinctions and in appearance of new 
forms. 

The Silurian record, like the Cambrian and the Ordovician, 
tells of slow and irregular advance of the sea into the geosyn- 
clines and epicontinental areas, interrupted at least twice by 
emergences suggesting those greater ones which geologists use for 
delimiting periods. The Early Silurian transgression entered the 
United States along the Appalachian geosyncline and spread west- 
ward across part of the central lowlands and into the Great 
Plains along the Ouachita trough. By Middle Silurian time, the 
sea had spread over the Great Lakes region and northward to 
reach the Arctic, actually lapping over on parts of that great 
positive area, the Canadian shield. In Late Silurian time, restric- 
tion and dismemberment of the epicontinental seas left a relict 
“dead sea” in the Great Lakes region. In it immense quantities 
of salt were deposited, along with much gypsum and associated 
marine sediments. This huge evaporation pan must have had a 
connection with the sea by which it became replenished at inter- 
vals with more salt water. By this time, also, the Late Ordovician 
mountains above noted had been so reduced by erosion that the 
sea overlapped the disordered strata of their stumps and buried 
them beneath Late Silurian sediments. ' 

There is scarcely a more striking feature of any Paleozoic 
period’s history than that of the Middle Silurian mid-continent 
archipelago of coral reefs. Dozens are known in outcrops and 
quarries of Niagaran (Mid-Silurian) strata in Indiana, Illinois, 
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Towa, Wisconsin, and Canada. Their wide range in latitude indi- 
cates the nonzonal character of the Mid-Silurian climate, just 
as the Late Silurian salt and gypsum record at least a local 
aridity. 

In addition to the great salt reserves, early Middle Silurian 
rocks along the Appalachian trough contain a sedimentary iron 
zo basis of the Birmingham, Ala., iron-mining and steelmaking 

strict. 

The 30,000,000 years of Silurian time closed quietly in North 
America although in high northern latitude of all continents one 
of the great mountain-making events of earth history. occurred. 
Vulcanism of Late Silurian Age occurred in Maine and adjacent 
Canada. 

Devonian Period—The marine withdrawal and continental 

“emergence, conventionally chosen for subdividing geological time, 

was incomplete in parts of the Appalachian geosyncline for the 
Silurian-Devonian interval, sedimentation and a faunal record 
bridging the gap left elsewhere by the unconformity between the 
two systems, Indeed, only this trough of sedimentation seems to 
have gone below sea level during the entire Early Devonian. By 
the middle of the period, overflow had submerged the Great 
Lakes region and a much more extensive flooding had advanced 
southward from the Arctic, skirting the Canadian shield and 
reaching the upper Mississippi Valley. It also connected with 
marine water in the Cordilleran geosyncline and so remained until 
the end of the period. The eastern and western seas were joined 
across the continental interior briefly but long enough for mingling 
of Arctic and low latitude organisms, 

By the middle of Devonian time, mountains were again grow- 
ing in northern Appalachia, the Early Devonian deposits deformed 
in their making but the Late Devonian sediments unaffected, 
The great quantities of coarse waste that were deposited in the 
adjacent Appalachian trough testify to the rapid growth of a 
lofty range. 

In the evolution of living forms, the Devonian probably ranks 
next to the Cambrian in importance for at this time begins the 
record of life on land and in freshwater. The first known air- 
breathing vertebrates (Amphibia) and a great variety of primitive 
fishes appeared. The oldest known land plants, some with trunks 
40 ft. long, are buried in Middle Devonian nonmarine deposits of 
southeastern New York. Favouring climates appear to have pre- 
vailed, both on land and on the northern shallow seas. 

Mississippian Period —During the Mississippian, or Lower 
Carboniferous, Period all the familiar seaways of the continent, 
excepting the northern part of the Appalachian geosyncline, were 
occupied, the invasion following the familiar plan of an early 
possession of the great troughs and a later shallow spreading 
over the continental interior. The northern Appalachian geo- 
syncline trapped great thicknesses of waste from renewed up- 
bowing of the Middle Devonian mountains but, like most of Late 
Devonian sedimentation there, the subsiding trough was kept 

filled above sea level and the deposits were nonmarine. Ero- 
sion to the penultimate stage of peneplanation had preceded the 
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Mississippian mariné encroachments and-the invading s 
so widely over this lowland that their deposits lie inp 
all older systems; even Precambrian. Apparently Appa 
Lianoria were one continuous land mass, the sea with 
entering from the Arctic, Pacific; and western Gulf oj 
Hundreds of feet of limestones characterized the interior 
thousands of feet of more largely clastic rocks were l 
in the troughs adjacent to Llanoria and Appalachia, Ej 
in Mississippian time or early in the Pennsylvanian Perio 
crustal unrest occurred in these margining lands and 
mations were extended to sediments in the troughs, 
rest occurred in the interior, Upper Mississippian form 
Illinois recording eight successive brief withdrawings a 
ings of the sea. 

Mississippian time, 25,000,000 years long, saw the 
of that very extensive swampiness which, for an equal 
time, characterized much of the continent during the 
period. Commercial coal of Mississippian Age occurs in 
A later mineralization was responsible for the Missouri-Okl 
Kansas lead- and zinc-mining district in Mississippian rod 

Pennsylvanian Period-—Except for mountainous : 
Appalachia, the continent was a great flat lowland ino 
Pennsylvanian, or Upper Carboniferous, time. The habit 
subsiding geosynclines first went below sea level but onl 
western one received marine deposits. The other two wer 
as rapidly as they sank with waste from their high bor 
The Appalachian trough also received thick peaty ac 
made in immense swamps and now constituting the Early 
sylvanian coal beds of West Virginia and Alabama. 

By the Middle Pennsylvanian, swamps had spread 
of the interior as well, and the enormous coal reserve 
central lowland states were being initiated. Repeatedly 
inundated and was withdrawn from these swamps, leavit 
bedded marine deposits and minor unconformities. Fa 
Pennsylvanian sediments are chiefly marine. E. 

Orogenic movements occurred in the United States, m 
during initial Pennsylvanian stages but at different 
places throughout and at the close of the period. Southe 
homa saw a northward thrusting from Llanoria into the 
trough. Southwestern Texas and western Colorado had 
ble deformations. These seem to have been fore! 
enormous lateral squeezings of parts of the continent 
following period. Pronounced orogenies of Late Penn 
and of Permian time occurred in most continents. 

The great coal deposits, also made in other contin 
speak a warm, humid, equable climate for most of the glo 
character of the plants and associated amphibians, insects 
and freshwater clams and snails tells the same story. 
high-latitude Pennsylvanian corals. , 

Permian Period.—Despite the orogenies noted, Pennsys 
time passed into Permian without marked breaks of set 
tion in the geosynclines. It was not for long, however: 
dle Permian time the Appalachian trough had been ¢0 
filled and before the Paleozoic Era had closed that 
thickness of sediments. (maximum, 50,000 ft. [15,200 n 
been crushed into longitudinal folds and thrust sheets 0! 
mountain range. Asia site of sedimentation, the geosynet” 
to exist from that time on. Lingering seas in Texas 
Mexico left a great limestone reef (Carlsbad) with adj 
pan lagoons and associated highly oxidized red sands â 
Obviously the humid Pennsylvanian climate had been a! 
to one of marked aridity. A “dead sea” finally came ™ 
this region. Mabie, 

The Appalachian orogeny, styled a “revolution, cut 
the close of the period. The 500 mi. pi 
of the trough was squeezed into half of that. 
great folds indicates uplift of three or more miles. A 
geosyncline was also crushed from the south and t Ne, 
folded mountain structures of Arkansas and adjacent 
were made, Without undergoing such marked orogeny, 
dilleran geosynclinal region experienced considerable vo%g 
tivity. 
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< The greatest salt deposits of the world are in the Permian Sys- 
tem. Associated gypsum and dune sand indicate an aridity ex- 
ceeding that of today. Not too surprisingly, another climatic con- 
sequence of the widespread emergence and uplift was glaciation 
on four continents, the vicinity of Boston, Mass., yielding a record 
for the United States. 

As might be expected, great changes in the life of the earth 
resulted from these extreme geographic and climatic changes. 
The typical coal swamp plants were replaced by conifers and 
cycads. Reptiles took precedence over amphibians and among 
their varied forms was a group whose teeth, jaws, and skulls fore- 
shadowed the arrival of mammals in the Mesozoic Era, 

3, The Mesozoic Era.—The widespread mountain making, con- 
tinental emergence, climatic rigours, and biological changes of the 
Permian mark the close of the Paleozoic Era and the opening of 
succeeding Mesozoic time, 

Triassic Period —The waning importance of Appalachia and 
Llanoria as positive areas and the elimination of their persistently 
subsiding bordering geosynclines left only the Cordilleran trough 
for marine sedimentation on the continent during the Triassic. 
Interbedded with such marine deposits is much volcanic material, 
Eastward from this trough are interfingered nonmarine shales and 
sandstones, part of a great alluvial plain where the Rocky Moun- 
tains, Colorado plateau, and western Great Plains are now. In 
the eastern United States erosion of the newly made Appalachian 
Mountains took place during much of Triassic time. Late in the 
period, tensional faulting made a series of elongated basins from 
North Carolina to Nova Scotia which were filled with nonmarine 
deposits and intercalated lava flows as rapidly as they were deep- 
ted. At the close of the period, tilting and uplift gave this 
faulted region a mountainous aspect again. 

During the Triassic appeared the great conifers of the Arizona 
petrified forest, nearly 200 ft. (60 m.) high. The small beginnings 
of the greatest land reptiles, the dinosaurs, date from this time. 
The sea also had its reptiles, the plesiosaurs and ichthyosaurs. 
True mammals, however, are not known from Triassic deposits. 

Jurassic Period —The marine Jurassic overlaps on United States 
territory were from the Pacific, Arctic, and Gulf, only the former 
tnduring for the entire period. The Arctic invasion reached as 
far south as Colorado and Utah late in Jurassic time; the Gulf 
invasion (reaching north to Arkansas) did not begin until late in 
the period. . Vigorous vulcanism, some of it submarine, accom- 
Panied marine sedimentation in the west. The Arctic embayment 
Was long and narrow. During the next period it developed into a 
new geosyncline which, in the end, suffered the fate of all sub- 
siding troughs with excessively thick sediments; it was crushed 
mto a mountain system, the Rocky Mountains. Much Jurassic 
honmarine deposition also occurred in the western states, thick 
dune sand formations dovetailing with marine beds. 

Togeny which deformed and metamorphosed the thick west- 
em sediments at about the period’s end was accompanied by 
Mormous granitic intrusions, reminiscent of similar Precambrian 
ents. The California mother lode and the Nevada Comstock 
lode date from this igneous activity. It was modern stream waste 
tom erosion of the mother lode (placers) which gave California 
the gold rush of 1849, 

Onmarine Jurassic deposits have yielded skeletons of almost 
manlevably huge dinosaurs. A new reptilian venture was the 
i osaur, a flying saurian. The first birds appeared and, most 
paeent, the first mammals. Small but agile, they lived success- 
WY With the enormous dinosaurs in Wyoming and vicinity. 

Télaceous Period—The last great. submergence of North 
me marks the last period of the Mesozoic Era. The world 
es Tetaceous seas probably submerged more contina tana 
ion wy an any previous flood had ever done. Ina pulsatory if i 
i on Gulf water advanced northward to meet Arctic wal n 

38 a huge mediterranean sea by the middle of the period. 
arginal Overlap by Atlantic and Pacific water indicated the final 

Ppearance of Appalachia and Llanoria as borderlands. The 

em Gulf reached north to the southern tip of Ilinois. 

in S North American mediterranean occupied the Rocky Moun- 

8tosyncline, and its sediments—mostly clastics from the Late 
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Jurassic mountains to the west—eventually obliterated the seaway 
and made another great alluvial lowland with swamps and slug- 
gish streams. The Late Cretaceous coal beds of this part of the 
United States are second only to the Pennsylvanian coal reserves, 
_ Major orogeny again followed thick sedimentation in a sub- 
siding trough. Thrusting from the west at the end of Cretaceous 
time compressed the weak Cretaceous strata and all subjacent 
rocks into uplifted folds and fault blocks along the entire length 
of this geosyncline. The making of the Rocky Mountain System, 
coinciding with that of other systems on other continents, is there- 
fore the time marker for closing the Mesozoic Era and opening 
the Cenozoic. 

In plant evolution, Cretaceous time saw the appearance of angio- 
sperms (plants with covered seeds), dominant among land plants 
ever since. The reptilian horde reached its climax and gave place, 
following the Rocky Mountain revolution, to mammals of almost 
all existing orders. From the variety of land-living organisms and 
the known paleogeography, Cretaceous climates are judged to 
have been about as diversified as those of today, 

4. The Cenozoic Era.—Almost all landscapes of the world, 
whatever their character, are products of Cenozoic events, In 
the United States existing mountain ranges are Cenozoic uplifts, 
most of them along the axes of earlier orogenies, Most of them 
have even-crested ridges (summit flats, or accordances), surviv- 
ing from a peneplanation that had destroyed earlier deformative 
uplifts. Plateaus are broad uplifts with little deformation or are 
lava-flooded areas. All volcanic cones of the country are Ceno- 
zoic growths. The great drainage systems were outlined and 
developed during this era, as were the coastlines, The monoto- 
nous plains are determined by Cenozoic stream and coastal de- 
posits, the debris derived from destruction of the late Mesozoic 
and early Cenozoic highlands. All lake country in the northern 
states records a late Cenozoic ice-sheet glaciation, All soils and 
subsoils are Cenozoic in age. Almost all existing exposures of 
older rocks are the result of the vigorous erosion of Cenozoic 
time. Most of these features are consequences of crustal move- 
ments which produced at the maximum as emergent a condition 
and as great a relief as the continent has ever had. 

The two Cenozoic periods are differentiated on the basis of 
climate, the coming of the Ice Age, or Pleistocene Epoch, closing 
the Tertiary and inaugurating the Quaternary. Marine overlaps 
were limited to coastal lowlands and the lower Mississippi Valley. 
Cenozoic formations therefore are largely nonmarine deposits oc- 
cupying intermontane basins and piedmont areas. The life record 
thus is largely of land animals and plants. 

The story of Cenozoic erosion, generalized, is that of the re- 
duction of early highlands to worn-down peneplains which trun- 
cated the stumps of the newly made Rockies and the rejuvenated 
Appalachians and are recognizable even in the landscapes of the 
Appalachian plateaus and the central lowlands. Several times of 
renewed uplift interrupted this erosion and complicated the record 
with successive partial peneplains whose remnants constitute even- 
crested summits and steplike erosional flats at lower altitudes, 
Rivers came to flow across such base-leveled surfaces without 
respect to hard or soft rocks below their valley bottoms. In 
later uplifts many hard rock crossings have become spectacular 
water gap canyons in all areas of pre-Cenozoic folding and fault- 
ing. Other canyons are because of physiographic youth alone. 
Quaternary glaciers aided in the deep sculpturing of many west- 
ern mountain ranges. The submerged continental shelf is notched 
by submarine canyons that seem to date from greatly lowered 
ocean levels at times during the era. Elevated shorelines tell 
of other times when the ocean level was higher even than now. 

Cenozoic deposits made by streams, wind, and glacial ice and in 
lakes of closed basins are limited to favourable places, are very 
diverse in character, and in many cases are difficult to correlate. 
Particularly difficult has been the correlation of coastal marine 
sediments with the intermontane, although each class possesses a 
wealth of paleontologic material. 

The Gulf coast Tertiary rocks have been penetrated from be- 
low by a large number of cylindrical salt domes or plugs, the salt 
derived from older rocks and forced upward “like grease in a 
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grease gun” (R. C. Moore) at weaker points. Another note- 
worthy feature of the Gulf coast is an actively subsiding struc- 
tural and sedimentational trough across southern Louisiana, known 
from well logs to contain Tertiary sediments twice as thick as 
the Gulf is deep. It is pointed out as a modern geosyncline. 

Cenozoic vulcanism was most marked in the Pacific border 
states where a row of towering cones surmounts the Cascade 
Range and where the Columbia plateau of nearly horizontal lava 
flows covers about 200,000 sq.mi. (518,000 sq.km.). Yellowstone 
Park plateau is another well-known area of Late Cenozoic vulcan- 
ism, its geysers testifying to hot rock at no great depth. 

An orogeny which is still continuing began in Middle Tertiary 
time. Most of the displacements were by faulting and occurred 
(and still are occurring) along the West Coast. A continental up- 
lift throughout the country seems to have been contemporaneous 
with this. 

Of much significance to human occupation was the extensive 
continental glaciation in Quaternary time. Canada, the source 
area of the great ice sheet, four times sent its marginal overflow 
south into the Great Lakes and central lowlands region, which 
four times was melted back in as yet unexplained climatic oscilla- 
tions. The interglacial stages had climates as mild as—even 
milder than—that of the present. The Ohio and Missouri river 
courses were determined by these encroachments of glacial ice, 
the Great Lakes basins outlined, and the cover of “drift” de- 
posited over the region invaded. Outwash gravel and sand is 
traceable down the Mississippi to within 150 mi. of the Gulf. 
Dust blown off these outwash tracts settled on drift-covered 
and driftless areas alike to constitute the fertile loess soils of 
Mississippi Valley states. The ice-weighted part of the conti- 
nent sank under its load and is still slowly rising from removal 
of that load. The entire Cenozoic Era extends over about 60,- 
000,000 to 70,000,000 years. 

The present forests of deciduous trees were already outlined at 
the close of Mesozoic time, Grasses possessed the Cenozoic sub- 
humid plains. Herbivorous mammalian evolution responded to 
the new food plants and carnivorous mammals swarmed to prey on 
the herbivores. Migration from other continents brought many 
kinds to North America, other kinds evolved there and spread to 
South America and the Eastern Hemisphere. Land bridges for 
such migrations, presumably in high latitudes, were essential. 
Extinctions of earlier mammals went along with appearance and 
deployment of newer types. The Tertiary record of these faunal 
changes is wonderfully detailed and diversified. Early human 
cultures arrived from Eurasia late in the Quaternary Period, char- 
coal and flint implements being far more numerous, however, than 
skeletal remains. 

To the igneous and crustal activity of Cenozoic time are at- 
tributed most of the metalliferous veins of the western states. 
Some of the large oil pools of the United States are found in 
Cenozoic sediments as are also the Pacific coast coal deposits and 
the “bench” placers in California. (J. H. Bz.) 


B. PHySIOGRAPHY 


Broadly, conterminous United States consists of a rounded 
eastern highland trending roughly parallel to the Atlantic coast 
and bordered south of Plymouth, Mass., by a coastal plain; an 
interior plain drained mainly by the Mississippi System; and a 
vast, generally rugged western highland covering a third of the 
country and dominated by high mountains, the general trend of 
which is a little west of north. A more accurate analysis divides 
the country into eight major physiographic regions which are in 
turn subdivided into 25 divisions and 86 subdivisions as shown in 
figs. 2 and 3 and briefly characterized in Table II, to which the 
maps are keyed. 

The larger divisions, together with the rivers and harbours of 
conterminous U.S., are described below. 

1. Laurentian Upland.—This division, which in the United 
States comprises the Superior Upland, is for the most part rough 
cutover land of little value to agriculture. Its rocks are igneous 
and Precambrian metamorphic; all have been upraised and eroded, 
first by running water, more recently by continental glaciers. 
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FIG. 2.—THE EIGHT MAJOR PHYSIOGRAPHIC REGIONS OF THE 


Although small in size, the area has been of tremendo 
portance economically because of its rich deposits of ir 
copper. ` The iron mines of the Lake Superior district, alth 
showing some signs of exhaustion, have been probably 
productive in the world. 

2. The Atlantic Plain.—The Continental Shelf —S 
New York the continent slopes almost imperceptibly to th 
beyond which the sea bottom continues the very gent 
for many miles and then descends less gradually to the 
abyss. The line where this relatively rapid descent b 
the real edge of the continent, and the margin of shallow 
tom is the continental shelf. Within this margin is d 
most of the sand and mud carried down from the lan 
part of the ocean’s life is concentrated on this shallow 
where the water is relatively warm and food is abundant 
equivalent Pacific shelf is similar but much narrower. 

The Coastal Plain.—Repeatedly in late geologic 
border of the continent has stood either lower or hig! 
at present, thus alternately broadening and narrowing the 
tinental shelf. The part of the shelf above water at any ong 
is coastal plain. The present coastal plain has been contin 
shelf at a time so recent that its structure remains un 
The materials of its underlying strata are the same as 
accumulating beneath the adjacent shallow sea. Som 
sand, clay, and ooze has been poorly consolidated into $i 
shale, or limestone. All beds dip faintly seaward, the 0l 
lower ones passing seaward beneath the younger be he! 
beds offer unequal resistance to erosion and are unlike n 
soil-making properties, the several formations appear at & 
face in strips parallel to the coast, the lower beds outer 
farthest inland. 3 

As the surface of the continental shelf is extremel; 
also is the land nearest the coast, which has but recently em 
and lies too near sea level to favour the cutting of valle 
landward edge of the coastal plain was necessarily first 0 
from the sea. It is also the highest. For both of these 
it is more deeply eroded and more completely dissecte' 
streams than is the seaward edge. In the southern Sl 
inner edge is at places more than 700 ft. (200 m.) abo 
and has a relief of 300 to 400 ft. At places erosion i 
made new lowlands or peneplains. Other things being eai 
number and depth of valleys increase inland. 1 

Where the underlying strata resist erosion unequal Y 
stratum may give rise to a cuesta, a ridge, with a k 
slope toward the sea and a steeper slope cutting Aa 
stratum and leading down to an “inner lowland h s 
lying weak stratum. The effect on topography is t0 
belted coastal plain wherein the stronger beds ee 
make higher, rougher, and less fertile belts and a fs 
(usually clay, marl, or chalk) make belts of smoo'! he Et 
land. Thus central Alabama has its well-known h eros 
the outcrop of the Selma chalk (Cretaceous) whic! 4 
reduced to a lowland with a rich black soil, famous P 
Dipping seaward, the chalk passes under stronger ; 
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which are poor soil makers, hence the rich lowland is paralleled 
bya broad, now much dissected cuesta of poor upland, Another 
Jowland and another upland follow but are less well known. 
Northern Texas has a similar belt, the black prairie, along the 
western boundary of the coastal plain. It is likewise on a chalk 
outcrop and has an infertile cuesta on its seaward side. New 
Jersey also has a lowland on the weak Raritan clays which out- 
crop along the landward edge of the coastal plain. From Trenton 
southwestward this low strip is followed by the Delaware River. 
Northeast from Trenton, N.J., the railroads from New York City 
to Philadelphia, Pa., have been built on it. 

The coastal plain is broadest at the south and narrows toward 
the north, The opposite is true of the continental shelf, indj- 
cating that the continent is now relatively depressed at the north 
and elevated at the south, One effect of this is seen in the islands 
from New York to Cape Cod. These islands, Staten, Long, 
Block, Martha’s Vineyard, and Nantucket, are disconnected frag- 
ments of the coastal plain, parts of one or more cuestas whose 
corresponding inner lowlands are submerged. The low strip 
across New Jersey is continuous with Long Island Sound. The 
same weak clays underlie both. 

Throughout the Atlantic and Gulf coast recent (not necessarily 

current) sinking is in evidence. From New England to Texas the 
smaller streams have estuaries, as the larger ones had also until 
filled by sediments. North of southern Virginia all the major 
streams crossing the coastal plain are drowned across its entire 
width. The numerous large estuaries from New York to North 
Carolina make that part of the coast extremely ragged or crenu- 
lated. Sand reefs or barrier beaches form a nearly straight 
“outer coast” and these continue most of the way from Long 
Island to Mexico. They are especially long and continuous along 
the coast of Texas where tides are weak. 
The peninsula of Florida is the result of an uplift of the sea 
bottom on an axis almost at right angles to the outline of the 
Continent. Its southern third is so little above sea level that 
valley cutting is all but impossible. The vast Everglades (q.v.), 
swamps whose water surface is less than 20 ft. (6 m.) above the 
Sea, are located there. The most valuable part of the peninsula is 
a low limestone ridge on the Atlantic side, bearing Miami and 
other winter resorts. The northern section has undergone some 
erosion, Its underlying limestone suffers solution, giving rise to 
many sinkholes, some of them clogged and making lakes of con- 
iderable size. The largest deposits of phosphate rock in the 
fastern United States are there. 

In the vicinity of the Mississippi River the coastal plain is 
greatly widened, extending north in a pronounced embayment to 
Southern Illinois. The greater part of this area is occupied by 
the alluvial plains, 40 to 80 mi, (65 to 130 km.) wide, of the 

ississippi and its tributaries, At the south this plain merges with 
and includes the great protruding delta, the entire alluvial plain 
‘overing an area of nearly 30,000 sq.mi. (77,700 sq.km.). A large 
Part of it is subject to flooding or would be if not protected by 
ittificial levees. The natural levees are at places 15 to 20 ft. 
42 to 6m.) above the back swamps. y 

3. The Appalachian Highlands.—Piedmont and Blue Ridge 
rovinces —Inland from the Atlantic coastal plain is a belt under- 
‘in mainly by very old rocks, much deformed, generally meta- 
Morphosed, and resistant to erosion, This belt extends from 
eal Alabama northeastward into Canada, but the part to be 
Mie here terminates at the Hudson River. Its greatest width 

„e south is nearly 200 mi. (320 km.), but north of the Potomac 

ver it averages barely 60 mi. (100 km.). This relic of the early 
3 “ozoic continent is marked by a mountain range on its north- 
ae Side. From southern Pennsylvania, where it is called 
“uth Mountain, to southern Virginia, where it is called the Blue 
bao, it is rarely more than 10 or 15 mi. wide and from 1,500 to 
Pi 70 ft. high. In North Carolina and adjacent states it broadens 
the het and culminates in Mt. Mitchell (6,684 ft. [2,037 m.]), 
penest point in the eastern United States. The range 2 a 
War He by a short gap in southern Pennsylvania. Northeast- 

Tom this gap it is known as the highlands of New Jersey 
ew York. This part, being detached from the main range 
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(Blue Ridge province) and contiguous with the New England 
province, which is largely of the same character, is considered as 
belonging to the latter. From New England to southern Virginia 
the crest, viewed from a distance, is gently undulating and is con- 
sidered to be the remains of an uplifted peneplain preserved by 
the strength of the rocks, while weaker rocks on both sides have 
been reduced to a new and lower peneplain, In western North 
Carolina the ancient mountains were not all worn down to the pene- 
plain indicated by the crest farther north. Partly for this reason 
and partly because of greater recent uplift these mountains are 
several thousand feet higher. 

Between the mountains and the coastal plain is the Piedmont 
province, most of it a low plateau sloping seaward, consisting in 
the main of the same rocks found in the mountains, Where the 
rocks of the Piedmont and mountain belts are similar the exis- 
tence of a newer and lower peneplain in the former and not in the 
latter is explained by the fact that the new peneplain developed 
first along the lower courses of streams flowing from the moun- 
tains to the sea. It spread westward, its limit of advancement 
being the eastward slope of the Blue Ridge. ‘This newer pene- 
plain is itself uplifted and dissected by revived streams, Much 
of the northern end of the Piedmont province in Pennsylvania 
and adjacent states is exceptional, consisting of softer Triassic 
rocks, As these were more readily worn down and, as already 
pointed out, the continent in this latitude has been less uplifted, 
this part of the Piedmont province is lowland rather than plateau, 
though still distinctly higher than the coastal plain, 

Ridge and Valley Province.—West of the Piedmont, Blue Ridge, 
and New England provinces is a narrow belt of folded sedimen- 
tary rocks stretching from the St. Lawrence Valley to the Gulf 
coastal plain. The length is 1,000 mi. (1,600 km.) and the width 
rarely 75 mi. (120 km.), more often half that amount. Between 
New England and the Adirondacks it is very narrow. In its pres- 
ent state this belt consists of alternating ridges and valleys, the 
former being parallel, even topped and rarely 3,000 ft. (900 m.) 
high. For the most part they are nearly straight and in line with 
the major belt, but a zigzag pattern appears in Pennsylvania, The 
valleys occupy more than half the space. Throughout its length 
the Paleozoic sandstones, shales, and limestones are folded and 
often faulted by great lateral compression which made mountains 
of great height. 

The ridges now seen are not those made by the folding. Those 
lay far above the level of the present mountaintops. Even the 
synclinal trough bottoms were above the present crests, All were 
eroded away to a peneplain covering this and adjacent provinces, 
At the time of its making it could not have been, at highest, more 
than a few hundred feet above the sea. The tilted strata came 
to the surface of this plain in parallel strips. Later there was 
a general rise of the whole Appalachian region and the limestones 
and shales were worn down to a new and lower level (often a 
peneplain) while the sandstones, being stronger, along with the 
hard rocks of the Blue Ridge province and the sandstone-capped 
plateau on the west, retained more nearly their former level. s 

The greatest breadth of this Ridge and Valley province is in 
Pennsylvania where it is almost 90 mi. From there to southern 
Virginia the eastern third or fourth is almost without ridges. ' 
Its several parts from the Lebanon Valley in Pennsylvania to the 
Shenandoah Valley in Virginia are well known for their agricul- 
tural wealth. In this central portion the master streams cross 
the belt transversely, their longitudinal tributaries being de- 
veloped on the softer outcrops, In the northern section of the 
province, the Hudson-Champlain Valley, and again in the south- 
ern section, the valley of east Tennessee and neighbouring states, 
the main streams are longitudinal. In the latter case this prob- 
ably came about by the headward elongation of the Tennessee 
River capturing the former streams which flowed from the Blue 
Ridge to the Ohio River. i AN 

St. Lawrence Valley—Only a minute part of this valley is in 
the United States; essentially it is a young marine plain with 
low rocky hills projecting above the general level. ; 

Appalachian Plateaus —West of the Ridge and Valley province 
is a plateau of almost equal length with a minimum width of 
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about 35 mi. (55 km.) at the south but more than 200 mi (320 
km.) wide farther north. On the side toward the Ridge and Valley 
province, it is at least as high as the ridges already described, 
2,000 to 3,000 ft. (600 to 900 m.), but it declines northwestward 
and is barely 1,000 ft. high where its edge approaches Lake Erie. 
Its rocks are almost horizontal, generally outcropping on the south- 
east in an escarpment overlooking the adjoining valley of the 
folded province. Except at the north end the rocks at the surface 
are Carboniferous and Permian. Thick beds of strong sandstone 
are common and generally cap the hills. Soils, therefore, are 
generally not good. They are least fertile at the south end where 
the sandstones are most dominant, and best at the north end where 
Devonian rocks form the plateaus and glaciation has left its 
heterogeneous drift. 

The larger part of the province is almost or quite completely 
dissected by stream valleys. These may approximate 1,000 ft. in 
depth on the higher southeast side, but the relief diminishes 
toward the north and west. Nevertheless the hilltops are about 
at the same altitude and the horizon is nearly level. The Cum- 
berland plateau at the southern end, mainly in Tennessee, is 
exceptional in preserving large patches of undissected upland on 
beds of strong sandstone. In parts of the eastern margin the 
beds are mildly folded though not enough to develop the topog- 
raphy of the next province to the east. The elevation is less 
uniform than elsewhere in this province and the horizon less 
level. As these are also places of greater height these districts 
are known as mountains, the Allegheny Mountains in Pennsyl- 
vania and the Cumberland Mountains in Kentucky, Tennessee, 
and Virginia, but these names are applied somewhat broadly and 
without exact boundaries to the deeply dissected eastern margin. 
The Catskill Mountains in southeastern New York are like the 
adjacent plateau but are covered by an additional thick plate of 
strong conglomerate now deeply and maturely dissected. The 
plateau in New York, and to some extent in Pennsylvania and 
Ohio, was glaciated, leaving the hills and valleys less angular; 
many lakes and displaced streams were also left, some of which 
in carving new valleys have made picturesque falls and gorges. 
The main plateau ends at the north in an escarpment not far 
south of the 43rd parallel and 600 to 1,000 ft. high. West of 
Rome, N.Y., this escarpment overlooks the lacustrine plain along 
Lake Ontario, a part of the central lowland. East of Schenec- 
tady, N.Y., the descent from the plateau is to the valley of the 
Hudson River (Ridge and Valley province). Between these two 
cities the descent is only to a lower bench of the plateau province. 
In this bench the Mohawk River has cut its valley, connecting the 
two lowlands named. As all strata there dip slightly southward, 
the valley of the Mohawk is a strike valley. 

The glaciated northern portion of the Appalachian plateau is 
favoured agriculturally and is one of the leading dairy districts 
of the United States. The remainder of the province is almost 
coextensive with the Appalachian coalfields, 75,000 sq.mi. (194,- 
250 sq.km.) in extent. As this area was never folded the coal re- 
mains bituminous. In the province to the east the folds were so 
high that the Carboniferous beds, being uppermost, were almost 
wholly eroded away. Only in a few small spots were the synclines 
so deep as to leave the coal below the base level of erosion. There 
the coal was metamorphosed to anthracite. The total original 
area of the anthracite fields was 484 sq.mi. (1,254 sq.km.). In 
the central part of the plateau province are also the Appalachian 
oil and gas fields. 

New England Province-—The New England province is a 
broadened northeastern extension of the belts already described 
under the Blue Ridge and Piedmont provinces. It has the same 
rocks along with some younger Paleozoics, generally deformed, 
metamorphosed, and peneplained. Residual mountains rising 
above the general level to an altitude of 4,000 to 6,000 ft. (1,200 
to 1,800 m.) are found in the Green Mountain section of Vermont 
and Massachusetts and the White Mountain section of New 
Hampshire and Maine. Between and around these mountains Me 
upland level is generally a little above 1,000 ft. (300 m.), sa 5 
here and there with isolated residual mountains or ag 2 
the original Mt. Monadnock being in southwestern New p 
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shire. This upland is an uplifted peneplain, disse 
valleys since uplift. The surface declines seaward. 
lowland and it is probable that newer and lower 
represented there. The coastal margin below a le 
a rolling surface with wide open valleys in cont: 
row and steeper valleys that incise the plateau, 
500 ft. also includes the broad valley of the Con 
carved from Triassic rocks and analogous in mos 
low northern end of the Piedmont province. 

Elevation was followed by depression and 
drowned. This is typically shown on the coast of 
the style of depressed coastline is quite different | 
the coastal plain because of difference in topography 
drowning. Outlying islands, formerly hills or mot 
rock, are abundant there. Harbours are numerous 
favoured by this as well as by the broad continental 

Unlike the Piedmont and Blue Ridge provinces, N 
was severely glaciated, its mountains overridden and 
the continental ice sheet, and its surface generally coy 
laid drift abounding in boulders. Some of its valle 
filled with sandy outwash. Both topography and 
are unfavourable to agriculture. The northern part 
ince was long the great lumbering district of 
States. One of the chief effects of glaciation was i 
of streams. Drainage, in beginning anew, was oblige { 
basins and cross many rocky ledges. Lakes and rapi¢ 
are numerous, the latter being a source of abundant 

The Adirondack Province-—In its physical 
Adirondack area in northern New York is much 
New England, a combination of subdued moun’ 
plateaus, all severely glaciated and containing many lal 
the White Mountains and the New England coast it 
summer resort. The state of New York has reserve 
of forest. 

4, Interior Plains.—Jnterior Low Plateaus.—V 
southern part of the Appalachian plateaus is a lo 
province, mainly in the states of Kentucky and Te 
its eastern edge it abuts against the western esc: 
Cumberland plateau. There the lower plateau is 
ft. (300 to 430 m.) high and scored by valleys betwee 
surface is little eroded. The ragged escarpment O; 
land plateau rises 800 ft. higher. Everywhere the le 
terior low plateau declines toward the Ohio River n 
western Kentucky, the uplands are little more than 
Dissection by streams increases toward the west en 
complete. The upland level in most of the provi 
northwest, is approximately that of the Lexington 
peneplain which covers much of the continental interio 
veloped there on Mississippian rocks, Two low struct 
were thus truncated, the Nashville in Tennessee an 
anticline, partly in Kentucky. Ordovician (Low 
stones were exposed in each, affording excellent 
see these soluble rocks were later cut down 500 ft. 
fertile Nashville Basin, surrounded by steep slopes: 
relatively barren highland rim. The bluegrass region 1n 
preserves, in the main, the general level of the 
overlooked on the east by the Cumberland plat 
south by a narrow monoclinal rim remaining fr 
dome. In the central bluegrass district are expos 
rocks and the best soil makers of the Cincinnati an! 
ern Kentucky embraces the south end of a great coa 
centre in Illinois. There, in a broad, faint syncline, 
vanian rocks were sufficiently depressed to escape 
stripped them away from neighbouring areas. 

Central Lowland.—The term lowland is not capabl 
definition. As applied to north central United States 
that most of the area is not obviously much above 
which streams can cut down. 

Within this great province, roughly one-fourth of 
States, the chief contrasts in topography are. 
glaciation. The entire province may be divided i i 
Two of them were never covered by the ice; two í 
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left after glaciation as relatively smooth till plains without lakes; 
two others were left with abundant moraines and undrained 
basins. The Great Lakes section has a topography controlled in 
detail by its thick glacial deposits, though its large features be- 
tray the relief of the underlying rock as carved by preglacial 
drainage. Terminal and recessional moraines and outwash de- 
posits, with morainic lakes and swamps, cover perhaps half of 
the area; the other half is till plains (ground moraine) and la- 
custrine plains. 

The beds of all the Great Lakes except Lake Superior follow 
belts of weak strata which were presumably lowlands in pre- 
glacial time and were deepened by glacial erosion. As the ice 
front retreated northward from the Mississippi-St. Lawrence 
divide, lakes formed between the divide and the ice. With further 
retreat of the ice these lakes expanded and merged, changing 
from time to time in shape, altitude, and outlet but generally dis- 
charging into the Mississippi System.) When the vanishing ice 
covered only the St. Lawrence the lakes discharged for a time 
through the Mohawk Valley to the Hudson. As each newly dis- 
covered outlet lowered the lake levels the water was progres- 
sively withdrawn from the farther ends of the basins and the 
old lake bottoms at the heads of the lakes (south or west ends) 
were laid bare. An important though minor part of this Great 
Lakes section consists of these perfectly flat former lake bot- 
toms, The glaciation of this section was in the last, or Wiscon- 
sin, ice epoch and the surface has been little altered by erosion. 
Lakes and swamps are beginning to disappear but stream systems 
are poorly developed. 

The western young drift in Minnesota, northern Iowa, and the 
Dakotas is similar but with a smaller proportion of morainic 
topography. It has also a smaller rainfall, so that forests are 
limited to northern Minnesota. An important feature of this 
section is the great lacustrine plain of former Lake Agassiz in 
the valley of the Red River, This valley was flooded when the 
retreating ice cap obstructed the drainage to Hudson Bay. The 
lacustrine plain (most of it in Canada) is the greatest area of 
spring wheat production in North America. 

Southwestern Wisconsin and small parts of adjacent states, the 
Wisconsin driftless area, were missed by the several ice invasions 
though surrounded by a glaciated surface that extends 250 mi. 
farther south. Probably at no one time did the ice close around 
it. The margin of the ice sheet was divided into lobes following 
the great, valleys, In the different ice epochs they came from 
different directions, at one time: from the northwest, at another 
from the northeast, the areas covered by these different advances 
overlapping south of this driftless area. The southern and west- 
tm parts of this area are limestone uplands rather deeply and 
at places sharply carved by erosion, The northern part is mainly 
‘lowland underlain by friable Cambrian sandstone covered by 
fhcial outwash. With due allowance for the effects of different 

nds of rocks on topography, this driftless area may be regarded 
a sample of the topography that was elsewhere overridden 

Y the ice, Tt is not very different from that which is seen be- 
Yond the limit of glaciation in eastern Ohio, western Kentucky, or 
central Missouri, 

k st of Illinois, Indiana, and western Ohio have a drift cover 
r rkable for its small relief and distinguished by a total ab- 
Bi of lakes, The flatness is not absolute, for the retreating 
Uey at halted at various stages, building ant E art 
i ne which have the distinctive topography of morin We le 
eet are barely visible, being made apparent only by a 
hi, on drainage. The major streams have cut down mod- 

i ely into this surface and tributaries are developing, but not 
ie headway has been made except near the Ohio and the 
Ht gee A margin near these streams belongs to an older 
ted b cet (Illinoian) while most of the section was eae 
tection ice in the last (Wisconsin) glacial epoch. West of this 
bent, lowa and northern Missouri and parts of eastern 
ik raska and Kansas are the dissected till plains, distinguished 

m the till plains east of the Mississippi by greater erosion. 

erence results from the fact that the glacial mantle west 
© Mississippi was spread in the Kansan glacial epoch and is 
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the oldest glacial drift widely exposed in the country. Complete 
drainage is reestablished; valleys occupy fully four-fifths of the 
area. In the type of agriculture that distinguishes the central 
lowland (grains and livestock) the till plains and dissected till 
plains are preeminent, 

South of the latitude of Kansas City (39°) the central low- 
land (Osage section) was not glaciated, It extends almost to 
central Texas in a belt nearly 200 mi, wide. The underlying 
rocks dip gently west beneath the Great Plains syncline and 
away from the interior highland. As the surface slopes in the 
opposite direction the formations outcrop in parallel strips trend- 
ing nearly north and south, The stronger beds form cuestas with 
east-facing escarpments, some of them so eroded as to make hilly 
belts a few miles wide. 

Great Plains Province-—The vast area known as the Great 
Plains is a north-south belt averaging about 400 mi, (650 km.) in 
width between the mountains of the western United States and the 
lowlands of its centre, Its height at the base of the mountains 
is 5,000 to 6,000 ft. (1,500 to 1,800 m.) and at its eastern edge 
1,500 to 2,000 ft. An eastward slope of ten feet to the mile is 
common. A part of this great area is literally plain, most of the 
northern third is peneplain, and considerable areas on the borders 
both in the east and west are dissected into hills, All of it is 
semiarid and the only trees are in river bottoms or on certain 
isolated mountains like the Black Hills. Most of it has good soil 
without the necessary water to take full advantage of the fertility. 

The flat portions of the province are best illustrated in the 
Llano Estacado (staked plains) of Texas and eastern New Mexico, 
Interrupted by the valleys of transverse streams these flats ex- 
tend north to southern Nebraska and, in modified form, to the 
South Dakota boundary forming a belt known as the high plains, 
These are remnants of a vast alluvial slope made by coalescing 
alluvial fans from the mountains. When the streams ceased 
depositing and began again to erode, the eastern edge of the 
deposit was the first to suffer, In Texas the edge is retreating 
westward as a well-defined escarpment, there being but a few 
miles between the flat upland and the lowland on the east, In 
Kansas and adjacent states the wasting edge of the former up- 
land plain is represented by a broad belt of hills, In Nebraska a 
thick mantle of loess obscures the transition from high plains to 
central lowland. Between the belt of preserved high plains and 
the mountains, erosion was also more favoured, partly by original 
slopes, partly by the nature of the vegetation. There the fluvia- 
tile mantle, where formed, was destroyed and the landscape is 
one of varied relief. The South Platte, Arkansas, and Pecos 
rivers have broad terraced and well-formed valleys, but north- 
eastern New Mexico and the adjacent part of Colorado is a 
region of plateaus, trenched by angular valleys and surmounted 
by various features of volcanic origin. The Edwards plateau at 
the southern extremity of the province is a limestone tableland 
almost as flat as the Llano Estacado but without the fluviatile 
mantle, It is cut off on the south and east sides by the great 
Balcones fault which for 300 mi. forms the inner boundary of 
the coastal plain. Streams dissect the plateau at the edges and 
have in part removed the same limestone from a large area just 
north of the Edwards plateau. This hilly section in central 
Texas is in a stage of the erosion cycle intermediate between the 
youth of the well-preserved plateaus and the old age of the low- 
lands on the north. Peng 

North of latitude 43° the Great Plains province is in large 
part upraised peneplain, though perhaps not all of the same cycle, 
Second in areal importance are the extensive gravel plains, some 
of them perhaps being remnants of a sheet similar in origin to 
that which covers the high plains. Others are simple stream ter- 
races of Pleistocene age, Some of the streams, especially near 
the mountains, have valleys hundreds of feet deep and their 
tributaries have deeply dissected the upland. Isolated mountains 
are domelike uplifts, the largest of which is the Black Hills, 
about 88 mi. long and 50 mi. wide, crossing the Dakota-Wyoming 
border. The structural uplift approximates 10,000 ft. (3,000 m.) 
but erosion has truncated the dome leaving the actual height less 
than 4,000 ft. above the plain on the east. The core of granite has 
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thus been exposed at the top, while the strata outcrop in concentric 
ellipses, the stronger ones making ridges. 

The northern part of the Great Plains province and a margin 
on the east were covered by the Pleistocene ice cap leaving a 
strongly morainic topography in the Dakotas. The course of the 
Missouri River results from the obstruction of former drainage 
northeastward to Hudson Bay. Its relative youth is shown by 
its narrow valley (one to three miles between bluffs) compared 
with that of the Yellowstone River and other tributaries. 

5. Interior Highlands.—Ozark Plateaus—Surrounded by 
the lowlands of south central United States is the interior high- 
lands. Its northern and larger part consists of the Ozark pla- 
teaus on nearly horizontal though slightly domed rocks. The 
rocks of its southern third are folded along east-west axes. 
Altitudes in the Ozark plateaus are generally less than 1,600 ft., 
being highest near the centre, but in northern Arkansas on the 
southern slope of the dome the strong sandstone beds of the 
Pennsylvanian are preserved in a plateau that is locally more than 
2,000 ft. high and ruggedly eroded, making the Boston Mountains. 
In southeastern Missouri in the midst of the plateau stand the 
St. Francis Mountains, composed of granite, rising no higher than 
the surrounding horizontal sediments which once covered all. 
These ancient granite mountains were buried by marine sediments 
and are being exhumed. They are among the best examples of 
their class. The Ozark province is one of the leading sources of 
lead and zinc. 

Ouachita Province —The belt of folded structure in Arkansas 
and Oklahoma, the Ouachita Mountains, is essentially like the 
Appalachian Ridge and Valley province, the product of two cycles 
of erosion with ridges on the stronger outcrops and intervening 
lowlands on the weaker rocks. The rocks of the Arkansas Valley 
are only mildly folded and although the stronger sandstones make 
either flat or sloping uplands the whole strip is less uplifted than 
its neighbours. This province has large supplies of coal. The 
Ouachita Mountains have the famous hot springs of Arkansas and 
produce most of the novaculite (natural whetstone) in the United 
States. In and near it also are important bauxite deposits. 

6. Rocky Mountain System.—Southern Rocky Mountains. 
—The southern Rocky Mountain province is a group of linear up- 
lifts initiated by east-west compression. The original folds were 
in large part leveled by erosion which thereby exposed the under- 
lying granite, now revealed in north-south belts with a maximum 
width of 40 mi. Later uplift raised the general level to moun- 
tain heights but without sharp deformation. The old erosion 
surface was warped rather than folded, producing intermontane 
basins. This later uplift enabled 
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It was a monadnock on the South Park peneplain, 

park and extending almost to Wyoming is che mee a 
Front Range with many peaks 12,000 to 14,000 ft. high, ey ty 
entire line residual mountains rise clearly above a dissected ie 
Only a minor part of what is called mountains in the pa $? 
Rockies consists of these residual eminences. The greater w 
carved from the uplifted peneplain. In the entire system, bak 
north and south, most of the residual mountains have “alpine” fe 
tures caused by former glaciers. These are cirques and U-shy al 
troughs, often separated by steep and narrow crags, The i 
Juan Mountains in southwestern Colorado consist largely of vol 
canic rocks which once covered the area in sheets of relatively 
small relief. Later they were carved by water and ice into their 
present forms. 

Wyoming Basin.—North of the southern Rocky Mountains js 
the Wyoming Basin whose floor, about 42,000 sq.mi. (108800 
sq.km.) in extent, is a plateau 6,500 to 7,500 ft. (2,000 to 2,300 
m.) high and largely without mountains. Beneath its horizontal 
Tertiary rocks, and rising through them here and there, are the 
older folded sedimentaries and granite, showing that the Rocky 
Mountain System is structurally continuous. Within and aroud 
this plateau the drainage is strikingly out of harmony with the 
structure and topography. Green, Yampa, Bighorn, North Platte, 
and Laramie rivers all leave the basin by canyons 1,000 to 3,000 
ft. deep which might be avoided by going around the mountains 
Green River, especially, was once a favourite illustration of m 
antecedent river. This assumes that the river was in its place be- 
fore the mountains rose across its course. 

It is now believed that these streams are superposed; i.., they 
chose their courses when the mountains were buried by weak 
Tertiary rocks (since eroded away) lying on top of those that 
now make the basin floor. 

Middle Rocky Mountains.—The middle Rocky Mountains, be 
tween the Wyoming Basin and through the Yellowstone National 
Park, consist of definite ranges in which structures and trends arè 
clearly related. The axes radiate from Yellowstone Park to the 
south, southeast, and east. A long sickle-shaped arm whos 
eastern side is the Bighorn Range almost surrounds the Bighom 
Basin. Of the ranges trending south, the Wasatch in northert 
Utah is outlined on the west by a great 


thrown side overlooking Great Salt Lake on the downthrow. co 
ing this range at right angles is the Uinta Range extending € 
to form the southern rim of the Wyoming Basin. 
Yellowstone Park is a plateau of rhyolitic lava with an averast 
height of about 8,000 ft., enclosed by mountains on 


astwari 


three sides bit 


erosion to carve valleys in the 
granite and reduce the weaker 
rocks to lowlands. Commonly 
the granite belts are bordered by 
upturned sedimentary rocks, the 
several formations being of un- 
like strength, thus developing 
monoclinal foothills and valleys. 
Some large areas of granite 8,000 
to 10,000 ft. (2,400 to 3,000 m.) 
high are plateaulike with a relief 
of only several hundred feet. 
These plainly represent a former 
lowland made by approximately 
peneplaining the first mountains. 
The largest of these tracts is 
South Park, 9,000 to 10,000 ft. 
high, west of Pikes Peak. The 
same surface farther east and at 
many other places is carved into 
i whose summits ap- 
proximate the same level. Look- 
ing across these crests, or over the 
undissected upland, Pikes Peak is 
seen to rise as an isolated emi- 
5,000 ft. above the level. 


mountains 
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FIG. 3.—DIVISIONS AND SUBDIVISI 
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n to the west where a rapid descent leads down to the Snake 
River (basalt) plateau. A single narrow belt of mountains north 
and east of the plateau connects those to the north and those to the 
south. The lava fills a basin probably 2,000 ft, deep and appears 
to have conserved the heat revealed by geysers and hot springs. 
The hot springs are among the most extensive in the world and 
the geysers have no rival. f 

Northern Rocky Mountains—North and west of Yellowstone 
Park the mountains (with few exceptions) are not in ranges in the 
usual sense of that word. Linear arrangement in agreement with 
structure is found to a limited extent, e.g., in the Lewis Range of 
Glacier National Park, but in general the present relief does not 
suggest corrugation. Much the larger part of the area is a vast 
mountain upland divided only by stream valleys or by Tertiary 
basins in which the mountain surface has sagged. Generally the 
dominant ridges within a single view are of nearly equal height so 
that the horizon is not far from level. Altitudes between 6,000 
and 9,000 ft. are prevalent. ‘The Bitterroot Mountains on the 
Montana-Idaho boundary are the upturned edge of a fault block 
tilted westward. Except for this deformation the surface is as 
described above. Passes through the northern Rockies are much 
lower than those in the southern Rockies. The history of the 
northern Rocky Mountains is much like that of those farther 
south, At similar altitudes glacial features are more pronounced. 
They are specially marked and picturesque in Glacier National 
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Park in the Front Range near the Canadian boundary, The Sel- 
kirk and Bitterroot ranges are likewise noteworthy in this respect, 
7. Intermontane Plateaus—Columbia Plateau.—The sur- 
face of the Columbia plateau between the northern Rocky Moun- 
tains and the Cascades is made by flows of dark lava. These 
flows submerged an uneven surface of erosion, locally almost 
mountainous as may be seen in vertical section in the mile-deep 
canyon of the Snake River between Idaho and Oregon, The 
Snake River Basin east of the 115th meridian represents the 
simplest and most youthful phase of lava plains. There the flat 
surface, 4,000 to 5,000 ft. (1,200 to 1,500 m.) high, remains as it 
was when the lava cooled, without erosion and only beginning to 
weather and to form soil. It is trenched only by the canyon of the 
Snake River whose depth increases westward to 700 ft. Farther 
west, in southwestern Idaho and southeastern Oregon, there is 
more erosion, Near the state boundary the terraced valleys afford 
valuable irrigable land. The plateau in eastern Washington de- 
clines from nearly 3,000 ft. on the east to less than 500 ft. where 
the Columbia River breaks through the Cascades. This northern 
section consists of older lavas, subjected to long erosion and 
having a rolling surface covered (at least in the east) with wind- 
blown soil. In this area are the famous wheat fields of eastern 
Washington and western Idaho, cultivated by methods of dry 
farming by which a crop is raised in alternate years. In eastern 
Oregon near the middle of the province a group of mountains 
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Divisions Characteristics 
Aan E r E a D e a a Submaturely dissected, recently glaciated peneplain on crystalline rock of complex 
B. Atlantic plain : ee Be Gh 
2. “Continental shelf os eee ee eee «| 2 Sloping submarine plain of sedimentation 
3) Coastal plain X 
3 i > Submat dissected and partially submerged, terraced coastal plain 
E Eimtayed section n a 5 7271 $b. Seung te mature orrced chastal plain with submerged border 
Be Bes Talend seeden aad o aa ASS AT ater ee tela etre a EAE AA ls ANEA AES td a 
E E ASE E S E LG 3d. Young to mature belted coastal plain 
eaa aeaa pin’ I I S I oI I I I| 3e Flood plain and delta i 
e. Mississippi allu A EEE EEEE E and c 
.. West Gulf coastal plain . fob ot) ft 2 1 1f 3£ Young, grading inland to mature coastal plain 
c. Appalachian highlands, n 
a ie 4a. Submaturely dissected peneplain on disordered resistant rocks} moderate relie 
a. Piedmont upland =. ee ee a ii i ita; residual ridges on igneous rocks 
s b Pigdmont lowlands <7 2 o ft r a t | dbl Tess uplifted peneplain on ‘weak strata; residual ridg ne ms 
Rian Nertila, MAE Sa. Maturely dissected mountains of crystalline rocks; accordant altitudes 
a. Northern section, tasa ekingo 4 «© © 4 nones 3l i i line rocks 
a. BgSouttere section on e S | e Subdued mountains of disordered crystalline Rr 
. Ridge and Valley province ins of folded strong and weak strata; valley belts predominating 
a, Tennessee secon. ee 4 pe cent ee Second res masts eee 
i i 6b, The same, but even-crested ridges predominate over valleys except on east side 
b: Middle section) -iiif funiliee sii peor) Sr oe 1) Gis Tie peneplain on weak folded strata 
C udson Valley . . . . . . . . . . . . 
1. St. Lawrence Valle ing lowland, glaciated; in part covered by young marine plain 
a. Champlain section «(4 ajiiqjine tt /erorl tyr] 7a Rolling lowland, glaciated: in pat coves 
ai ets Bection | YS SS eee) O ET Sean as uv adel 
. Appalachian plateaus issected, glaciated plateau; varied relie! 
p Mohawk section . ss + 5 2 tog + 1| 8b Maturely dissected plateau of mountainous relief and coarse texture (glaciated) 
b. Catskill section | G77 La I o 8c. Mature glaciated plateau of moderate relief —Ț p 
c; Glaciated Allegheny plateau, of 4 0 + + : Bd. Mature plateau of strong relief; some mountains caused by erosion of open folds 
d. Allegheny Mountain section. . . + = +: + + | 8e. Mature plateau of fine texture; moderate to strong relief 
¢. Unglaciated Allegheny plateau 5 9. «+ + + 5 8f. Submaturely dissected plateau of moderate to strong relief 
- Cumberland plateau section. . < > : + + ||| 8g. Higher mature plateaus and mountain ridges on eroded open folds 
Ki 'umberland Mountain section . » + + + + + © a x Hints 
9. New England province a. Peneplains below 500 ft, (182 m), post maturely eroded and glaciated; few monadnocks 
bi fpabeard lowland =; + + tis tt ttf 1| ob; Dissected and glaciated peneplains on complex structures; monadnocks 
b. New England upland, “0. 0. POS 4 + es 3c. Subdued and glaciated mountain masses of crystalline rock 
Sy White Mountain sections (d3 tems s/he 148 ONES e 9d, Linear ranges of subdued and glaciated mountains and residual plateaus 
| Green Mountain section, . . + + go +: j *| 96° Maturely dissected and glaciated mountains and peneplain on resistant folded stra 
@. Taconic section SUTIS LIC TOS he 10. Subdued mountains and dissected peneplain glaciated 
D, mid? Adirondack province > so i 4 sono snc -i 
5 nor painy s i 
» Interior low plateaus to mature plateau of moderate relief | d 
a. Highland rim section . . 2 + + + + 2] THE Poung te on weak rocks; trenched by main rivers and locally dissected 
» Lexington plain STEP TRARY, OVE ` + 1 | dle. Peneplain on weak rocks; slightly uplifted, moderately dissec 
Gi Nashville Basin tor or fos tpt bt) id. Low, maturely dissected plateau with silt-filled valleys 
. Shawnee section. s s 6 6 ¥ e 8 8  ¢ E 
12. Central lowland 12a. Maturely dissected and glaciated cuestas and lowlands; moraines, lakes, and lacus- 
Ae Great Takad section ta siea HA ap PAGAN E trine plains plain; moraines, lakes, and lacustrine plains 
laciate lain; mot y „ani a à 
b. Western young drift section e ie a ee + ss + | 0B. Matusi dissected Plateau and lowiand Invade by glacial outwash (margin of old 
c. Wisconsin driftless section > o + + + + + * ¢ eroded drift included) ees 
d. Tilt ph 12d. Young till plains; haranie EET es 
b ains- ccc oft witii a a a a A S to maturely dissected t N 
è Dissected vi plaing |) TTL i ss | Bee oaaae plains bevelng feintly inclined strata; main streams entrenched 
Ia Great Wane re aan cn eee Glaciated old plateaus; isolated mountains 
+ Great Plains province 13a, Glaciated old plateaus; isol 1 n 
2. Missouri plateau, gladated 0 + + + + + +] ISB. Old plateau; terrace lands; local badlands; isolated mountains 
issouri plateau, unglaciated  . E ol Laas Atle 13c. Maturely dissected domed mountains pe rf 
©. Black Hills ook ore EAE STA 13d. Broad intervalley remnants of smooth fluviatile plains 
s p plins LL OE ARa AAE ONL T 138,  Submafatelyto: auias erea plateau 
+ Plains ler secy’ for, af stegee is Sue eee eee | ee < Late mature to old elevated plain 
2” Colorado piedino n AN Door + + + 1] 8b Teese peneplain surmounted by dissected, lava-capped plateaus and buttes 
E ton section; IRE : = "+; | 13h. Late mature to old plain A id 
2. Pecos Valley EEE : Eses Gt): 13i. Young plateau with mature margin of moderate to strong relief 
1. Edwards plateau Aa eS ooh ae A a cae SN 13k. Plateau in maturity and later stages of erosion _| 
entral Texas section) jos. pore oe ir oe onoo t 
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TABLE II.—Physiographic Divisions of Conterminous United States—Continued 


Characteristics 


Divisions 
E. Interior highlands 
14. Ozark plateaus 
a. Springfield-Salem plateaus 14a. 
. Boston Mountains . 14b. 
15, Ouachita province 
a. Arkansas Valley 15a. 
b. Ouachita Mountains 15b. 
F. Rocky Mountain System 
16. Southern Rocky Mountains . 16. 
17. Wyoming Basin A 17. 
18. Middle Rocky Mountains 18. 
19. Northern Rocky Mountains 19, 
G. Intermontane plateaus 
20. Columbia paipu 
a. Walla Walla plateau ye Gee ve? ia oe 20a. 
b. Blue Mountain section » . . . ee ew ee | 20 
€: Payette nection. aoi te, 8 ie ee i S, 
di Snake Riverplain . . 1. 1 ee eye ee | 20d. 
e, Harney section ,„ eth a, eee ge ee ey i 
21. Colorado plateaus i 
a. High plateaus of Utah . . . N la 
b. Uinta Basin Cee ee ae ee 21b. 
ei Canyonlands its i ee T ZGT SI 2c 
d. Navajo section . mete. gisi 21d. 
e. Grand Canyon section a SOU TALS 2le 
f. Datil section wis jor SAGNO 2f. 
22. Basin and range province 
a, Great Basin . . 22a 
b. Sonoran Desert . 22b 
c. Saltontrough s is > orad teti e S 22c. 
d. Mexicanhighland . .  . + e © 2 @ « 22d. 
e. Sacramento section . < st e e + + © 22e. 
H. Pacifc Mountain System 
23. Sierra-Cascade Mountains 
a. Northern Cascade Mountains . . . + + + 23a 
b. Middle Cascade Mountains . . s 6 s s œ 23b. 
c. Southern Cascade Mountains . . 23e. 
d. Sierra Nevada > . . . . 23d. 
24. Pacifc border province 
Puget trough =i- vey 6 ia Pe ace a 24a. 
. Olympic Mountains. . . . . © © «© » © 24b. 
c. Oregon Coast Range Aane a a a be nA, 
d. Klamath Mountains spat ial aieiai e Sain A ETN aed 
@: Cone e 0 a e te ke en a 
f. California Coast Ranges. . . s. so s ʻa 4i. 
. Los Angeles Ranges. . . s. so s s . 24g. 
| 25. Lower Californian province. . . . es 25. 


. Submature to mature plateaus 
. Submature to mature plateau of strong relief 


._ Gently folded strong and weak strata; peneplain with residual ri 
i Seed oye roan tains of KIAI SOE and sea seat ssa ea 


. Rolli 
. Complex mountains and dissected volcanic plateaus 
| Young plateaus of prevailingly weak rocks; broad alluvial terraces (applies to northen 


. Young lava plateau 
. Young lava plateau; features of recent volcanism; ineffective drainage 


. High block plateaus, in part Java-capped; include terraced platea 
FA Re eee platena amaoni 
$ voun to mature canyoned plateaus; high relief 

. C 

7 High 
Lava flows entire or in remnants; volcanic necks \ 


. Isolated ranges (largely dissected block mountains) separated by aggraded desert 


. Widely separated short Hage in 
. Desert alluvial slopes and delta 
. Isolated ranges (largely 

. Mature bh 


. Sharp alpine summits of accordant height; higher volcanic cones 
> Generally accordant summits; higher volcanic cones 

. Volcanic mountains variously eroded; no very distinct range 

. Block mountain range tilt 


. Lowlands of diverse character; in part submerged 
. Generally accordant crests; local al 

| Uplifted penei s 
. Uplifted and dissected peneplain on strong rocks; extensive monadi 
. Low fluviatile plain 

. Parallel ranges and vall 


ht, 
. Uplifted fault blocks; ailuviated lowlands 


Complex mountains of various types; intermontane basins 

Elevated plains in various stages of erosion; isolated low mountains 

Complex mountains, mainly anticlinal ranges; intermontane basins 

Deeply mountain uplands, not anticlinal ranges; intermontane basing 


plateau with young incised valleys 


part only) 


plateaus; smaller relief than 21c, into which it grades 
lock plateaus, trenched by Grand Canyon 


plains 
desert plains 

lain; Gulf of California 

dissected block mountains) separated by desert plains 
mountains of gentle dip; block plateaus; playa-drained intermontane 
desert basins (bolsons) 


westward; accordant crests; alpine peaks near east side 


ine peaks 
lain on weak rocks, bison ‘ted; monadnocks of igneous rock 
Inock ranges 
; on folded, faulted, and metamorphosed strata; rounded 


crests of subequal hei 


Dissected west-sloping granite upland (in northern part) 


stood as an island in the floods of lava. Around these a later 
bulging raised the plateau surface to 7,000 ft., exposing it to 
greater erosion. This is the Blue Mountain section. The rise 
lay across the course of the Snake River which succeeded in cut- 
ting down as fast as the land rose, making a canyon over 7,700 
ft. deep. 

Colorado Plateaus—South and west of the Rocky Mountains 
is a region of about 130,000 sq.mi. (336,700 sq.km.) whose under- 
lying rocks are in the main horizontal and whose surface is tabular. 
In part it consists of wide-spreading plains at high altitude; else- 
where the plateau consists of tabular remnants between deep and 
branching canyons. In general the plateau abuts against the 
mountains on the north and east and ends in an escarpment over- 
looking lowlands on the west and south. The best-known part of 
the province is the southwestern section traversed by the Grand 
Canyon of the Colorado. This has a maximum depth of 6,000 
ft. and a minimum width of less than 5 mi. from rim to rim. The 
conditions favouring canyons are all present in this province. 
Great altitude above base level, strong through-flowing streams, 
and geologically recent uplift favour downcutting, while strong 
rocks and arid climate favour preservation of steepness. In this 
section the surface is on Permian limestone not deeply eroded. 
These rocks dip north under younger strata. At the same time 
the surface rises terracelike over system after system until 
Eocene beds and lava flows are found capping the high plateaus of 
Utah, 9,000 to 11,000 ft. high, bounded both east and west by 
escarpments. Most of the strata underlying the high plateaus 
formerly extended southward over the plateau in which the Grand 
Canyon is cut. A mass of rock equal in thickness to the entire 
depth of the canyon was stripped from this plateau leaving a 
relatively low surface which was later uplifted. In other words, 

broadens and similar canyons develop and 


if the present canyon 7 
broaden until the entire plateau has been carried away to the 


depth of the present canyon bottom, then the streams of the 
newly inaugurated erosion cycle will have accomplished 


Be The same Eocene beds which ap- 


what was done once before. 


pear in the high plateaus form a wide band on the northern mat 
gin, dipping northward until they turn up in the foothills of 
the Uinta Range and ending at the south in an escarpment, 
general surface slopes agree with the structure. This is the 
Uinta Basin. South of it, and east of the high lta 
the area of arid canyon lands deeply trenched by the Colorado 
River and its tributaries, though its eastern margin in Colorado oe 
tains some broad fertile valleys. Farther south is the Nava) 
section, like the canyon lands but more arid and less canyon 
because there are no mountains on the border to supply tral 
flowing streams. The Datil section on the southeast is n 
lava covered as is a considerable area farther west (San 
cisco Mountain and vicinity) in the Grand Canyon section. 
also is the Zuni uplift, a dome like the Black Hills. Color 
Basin and Range Province —West and south of the i 
plateau is a region marked by numerous small, roughly p 
mountain ranges separated by nearly flat detrital plains 
4,000 to 5,000 ft. (1,200 to 1,500 m.) above the sea, b 
in altitude toward the Gulf of California. The north PRN 
long been known as the Great Basin and is the arat unt 
internal drainage in North America. The ‘0S, 
ranges divide it into an almost equal number of i 
The hydrographic centres of some of these are mar 
lakes; some others have playas, or mud flats covered ot 
by a few inches of water. ‘All are filled or veneere a 
eroded from the mountains and deposited as alluvial i full. 
surfaces are nearly level and tend to rise until the WAE 
few basins along the course of the Humboldt, River Bro shid 
aggraded with detritus as to establish through E, to 
may reach Carson Sink or stop at Humboldt Lake, a! % 
season and weather. Many of the mountain eas basi and 
mi. (80 to 120 km.) long and 3,000 to 5,000 ft. above val i 
trend approximately north-south, Trees appear i 
ceptional spots. Some of the ranges are known to 
or uptilted fault blocks. As there is a strong 
among ranges, it is considered probable that fauli 
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the master process in the making of these ranges. The internal 
structures are complex showing that the rocks were strongly 
folded and (in the best-known cases) peneplained and lava cov- 
ered before faulting made the present mountains. In northern 
Nevada and southern Oregon the mountains were uplifted so 
recently that their origin by faulting is beyond doubt. Farther 
south some ranges are so old and eroded that their origin is not 
obvious. 
Some of the ranges bear evidence that the master faults were 
made before the peneplain, the present mountains consisting of 
the more resistant fault blocks exhumed by selective erosion. 
South of latitude 35° 30’, and extending from California to 
New Mexico, many of the intermontane basins are connected by 
through drainage or at least by continuous slopes on which water 
might flow to the sea if the rainfall were sufficient. 
8. Pacific Mountain System.—Sierra-Cascade Mountains — 
From Canada to southern California a continuous barrier of 
mountains separates the Pacific border from the intermontane 
plateaus. The Sierra Nevada south of the 40th parallel presents 
to the Great Basin one of the highest and steepest mountain 
fronts on the’ continent. It is the escarpment of a great fault, 
or compound fault, west of which an old mountain range, worn 
down almost to a lowland, rose again with a westward tilt. 
Streams descending its long western slope have greatly increased 
its ruggedness by cutting gorges. These were later occupied by 
glaciers which deepened the valleys and steepened their sides. 
Yosemite Valley is only an extra fine example of the typical glacial 
trough with its uneven floor whose basins retained lakes until filled 
by gravel and its oversteepened walls notched at the top by tribu- 
tary valleys, the “hanging valleys” which end in falls. These 
mountains are mainly of granite but in the northern half is a belt 
of folded and metamorphosed sedimentaries making the gold belt 
which has yielded a large part of California’s output of gold. 
North of the Feather River the range changes completely. 
There is no evidence of uplift, only a piling up of volcanic ma- 
terials from hundreds of vents. Lava flows, ash beds, and cinder 
Cones are of all ages, from those that are fresh and shapely to 
others almost eroded away. Mt, Shasta with its beautiful cone 
(14,162 ft. [4,317 m.]) and Mt. Lassen (see Lassen VOLCANIC 
NATIONAL PARK) belong to this southern section of the Cascades. 
A little north of the Oregon boundary there is evidence that crustal 
Uplift is added to volcanic accumulation. Farther north the range 
Owes its height more and more to uplift and less and less to the 
piling up of ejecta, The volcanic cover gives out entirely in cen- 
tral Washington, north of which the northern Cascade Moun- 
tains consist of metamorphosed Paleozoic rocks and granite, 
intricately dissected into sharp peaks and ridges most of which, 
Ia single view, rise to an almost uniform height. The level 
oH a mined varies from 6,000 to 8,500 ft., being gently 
itched, 
„Above this nearly level horizon in both Oregon and Washington 
i the isolated cones of extinct volcanoes 3,000 to 7,000 ft. higher. 
The best known are Mt. Rainier (14,410 ft. [4,392 m.]) in Wash- 
ston and Mt. Hood (11,245 ft. [3,427 m.]) in Oregon. Crater 
€ in southern Oregon is the finest example of its class in North 
a erica, It originated by the engulfment of the upper part of 
Volcano, thus truncating the cone and leaving a pit 44 to 6 mi. 
M diameter at the water level, which is there 6,176 ft. (1,882 m.) 
igh, Above it the walls of the caldera rise 500 to 2,200 ft. and 
it the basin is 2,000 ft. deep. k 
n moe Border Province —The Pacific border province embraces 
‘hain of coast ranges with long and important valleys between 
Ten and the Sierra-Cascade mountains. The most northerly 
h iat the Olympic Mountains, is not unlike the northern Sahin 
hee The Oregon Coast Range is a gentle anticline T 
AR, beds, relatively recent in origin. It is succeeded on the 
dst by the Klamath Mountains, a range of long standing, p 
d n8 largely of metamorphosed Paleozoic rocks, once erode! 
jt to a peneplain but uplifted again, locally as high as 7,000 ft. 
Q,t09 plain but uplifted again, f the Cali. 
fom m.), then deeply and ruggedly eroded. Most o see 
pr coast is occupied by the California Coast Ranges, relatively 
Mountains (generally between 2,000 and 4,000 ft.) ranged in 
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parallel ridges caused largely by faulting of an earlier, much de- 
formed, and much worn-down mountain belt. Some broad valleys 
south of San Francisco, Calif., are filled with late Tertiary sedi- 
ments because of depression at that time. Still later the coast 
seems to have been depressed about 1,500 ft. below its present 
level. Shorelines etched against the mountainsides are preserved 
here and there at various levels between the sea and the 1,500-ft. 
contour. As shown by these old shorelines, the depression that 
caused San Francisco Bay is relatively recent, 

Puget Sound is the submerged northern end of a trough 350 mi. 
long between the Cascades and the Coast Range. Its southern 
end is the valley of the Willamette River, a southern tributary 
of the Columbia. Some of the valleys in this long trough are 
agriculturally rich. Commercially the region of the sound is 
favoured by its fine harbours and the transcontinental railroads 
which these harbours have attracted. The Central. Valley or 
Great Valley of California between the Coast Range and the 
Sierra Nevada is 400 mi. (640 km.) long and 50 mi. (80 km.) wide. 
In the upwarp of the adjacent mountain belts, this belt was bent 
down. As a consequence it was covered with the silt, sand, and 
gravel washed from the mountain slopes, That deposition is still 
going on in the valley is evident from the habits of the two master 
streams, the Sacramento from the north and the San Joaquin from 
the south. These have small gradients and run between high 
natural levees; sand bars are abundant; at the head of San Fran- 
cisco Bay the two streams unite to build an extensive delta. The 
filling of the valley is mainly from the higher mountains on the 
east. Deposition is in the form of alluvial fans which in the south- 
ern part have crowded the San Joaquin westward to the foot of the 
Coast Range; the great alluvial fan of Kings River, extending 
across the valley, has cut off its southern third forming Tulare 
Basin, partly occupied at times by a playa lake. The climate is 
so arid that all inflow is evaporated and there is no drainage to 
the San Joaquin. Irrigation is highly developed, especially in the 
more arid southern half on the great alluvial fans, 

Lower Californian Province-—The Sierra Nevada and the 
Great Valley extend south to latitude 35° beyond which there 
are ranges trending nearly east-west from the Mojave Desert 
to the Pacific. The famous fruit-growing lowlands of California 
lie mainly farther south. The Gulf of California occupies a down- 
warped trough similar to the Great Valley. In recent geologic 
time the gulf reached 150 mi. farther north. This extension was 
cut off by the delta of the Colorado River and its waters evapo- 
rated. It is now the basin of the Salton Sea, still in part below sea 
level and known, where irrigated, as the rich Imperial Valley. 

9. Rivers and Harbours.—In a very general way the major 
divides follow the great highlands, hence the rivers entering the 
Atlantic between the St. Lawrence and the Gulf of Mexico are 
of moderate size and of little direct value to navigation. Their 
indirect value is great, however, because all their valleys were 
carved when the continent stood at a higher level. Subsidence 
of the land drowned the lower courses of streams, making estu- 
aries and harbours as at New York City, Baltimore, Md., and 
all the other Atlantic seaports. The Hudson was drowned to 
Albany, N.Y., and the Delaware to Trenton, N.J., permitting 
ocean vessels to reach Philadelphia. Chesapeake Bay is the larg- 
est indentation thus made, One of its branches, the Potomac, 
is at sea level as far up as Washington, D.C. 

The St. ‘Lawrence System embraces the five Great Lakes on the 
Canadian border. The divide limiting the drainage basin of these 
lakes on the west and south is not far from their shores, hence all 
tributary streams are short. But the mouths of these streams have 
likewise been drowned by the tilting of the basin in such a manner 
that the southwestern shores of these lakes are being progressively 
submerged while the northeastern shores are rising. Milwaukee, 
Wis., Chicago, Ill., Toledo, O., and some other ports owed their 
original harbours to this cause. The extraordinary harbour of 
Duluth, Minn., lies behind a sand bar which has cut off the western 
end of Lake Superior. 

Nearly 1,250,000 sq.mi. (3,237,500 sq.km.) of the United States, 
mainly in the interior plains, drain to the Mississippi and its 
branches. These-afford thousands of miles of navigable water, 
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chiefly on the main stream and its tributaries from the humid east. 
The Ohio River is the most navigated stream in North America. 
New Orleans, La., is a river city 100 mi. from the Gulf; it is a sea- 
port only in the sense that seagoing vessels can reach it. Mobile, 
Ala., and some other Gulf ports are on drowned valleys altered and 
supplemented by artificial works. A small estuary at Galveston, 
Tex., is fronted by a broad sand reef on which the city stands. 

The Mississippi River has received much attention on account 
of navigation and flood prevention. More than three-fourths of 
its water comes from three main streams, the Missouri, the upper 
Mississippi (above the mouth of the Missouri), and the Ohio. 
The Missouri drains the largest basin but has the least rainfall, 
hence its volume is least. Each year the Mississippi carries to 
the sea approximately 340,500,000 tons of solid matter in suspen- 
sion and 136,400,000 tons in solution. Erosion would thus re- 
duce the level of the entire drainage basin by one foot in 6,000 
years. 

West of the continental divide on the Rocky Mountains are 
two long rivers, the Snake-Columbia in the north and the Colorado 
in the south, which traverse the full width of the intermontane 
plateaus. Other streams are short and the total amount of water 
reaching the Pacific is small in proportion to the great area 
drained, In this part of the United States, chiefly in the states 
of California, Nevada, Utah, and Arizona and in the adjacent 
part of Mexico, is a vast area too arid to drain to the sea, com- 
prising 3.2% of the area of the continent or nearly 250,000 sq.mi. 
(647,500 sq.km.), The Pacific shore, like the Atlantic, has suf- 
fered submergence, drowning the lower courses of most streams. 
Thus was made the harbour of Portland, Ore., on the Columbia 
River, 100 mi. from the sea. The local subsidence that made San 
Francisco Bay came at a point where the chief rivers of California 
break through the coast ranges to the Pacific. Puget Sound, with 
Seattle, Tacoma, and other harbours, is similar to San Francisco 
Bay. San Diego, Calif., near the Mexican border, owes its har- 
bour to the protection of a magnificent sand reef. 

(N: M. F.; O. P. S.) 


C. CLIMATE 


The climate, or average weather, within conterminous United 
States exhibits a wide diversity although the country lies almost 
wholly within the prevailing westerly wind belt. The character- 
istics of this generally easterly drifting air are changed as the 
air crosses the continent; these modifications are caused by changes 
of latitude and altitude, proximity to oceans and their currents, 
ascent and descent of the air over high mountain barriers, and 
flow across the low smooth interior. Further, surges of polar 
and tropical air masses and the several types of storms add their 
effects to increase the variety of climates. The effectiveness of 
each of these so-called controls differs from one place to another. 
However, there are wide areas within which the characteristics 
of temperature, precipitation, etc., are nearly similar, but are dis- 
tinctly different from the characteristics of adjacent areas. 

There are almost as many climate classifications as there are 
climatologists, but one of the most useful—based solely on mois- 
ture characteristics, especially with respect to their effect on 
either native or cultivated vegetation—divides conterminous 
United States into five climatic provinces: superhumid, humid, 
subhumid, semiarid, and arid. These provinces are large, in some 
cases extending through a latitudinal range of 10° or more, and 
may be subjected to alternating flows of polar versus tropical or 
marine versus continental air masses. Though each province may 
experience rather wide variations in temperature, except on the 
highest mountains, at least three months of the year have tem- 
peratures conducive to plant growth. y i 

Superhumid Province.—This province lies along the north 
inland to the crest of the Cascade Mountains. Pre- 
cipitation varies from more than 30 in. (760 mm.) to more than 
150 in. (3,800 mm.) annually. Winter is the distinct wet n 
the precipitation being caused by frequent cyclonic son wa 
enter the United States in this latitude and by ascent of the win 
up the Olympic, Cascade, and Coast ranges. be the tape 
much of the precipitation falls as snow which may be 10 to r 
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(3 to 9 m.) deep by the end of March. Summer is predomi 
dry, most weather stations receiving less than one inch (25 
in each summer month. So little precipitation falls durin, 
summer that there is a distinct water deficiency despite thet 
mous surplus in the rest of the year. Temperatures are re A 
high during the winter rainy season, averaging about 40° 7 (44° 
C) at sea level—much higher than to the east at the same BES 
The highest summer temperatures rarely reach 90° (32 2°) and 
the warmest month is much cooler than it is inland, This is the 
cloudiest region in the United States; 140 to 200 days are oye. 
cast, but there may be more than 80 clear days, mostly in cum 
each year. It is foggy along the immediate coast in the summer 
and inland from the coast in the autumn. There are fewer than 
ten thunderstorms per year. 

Humid Province.—All of the United States east of a line from 
Lake Superior to the Texas coast and scattered small areas in the 
western mountains have adequate rainfall, varying from not les 
than 30 in. (760 mm.) to slightly more than 50 in, (1,270 mm) 
annually. It is nicely distributed for plant growth because the 
rainier season is in summer. This seasonal distribution is the re- 
sult of convectional showers, cyclonic storms, and thunderstorms, 
the latter occurring between 25 (northern part) and 80 (central 
Florida) times a year. Much of the winter precipitation is snow 
north of the Ohio River where it may cover the ground from 40 
days to nearly 150 days (northern Michigan), Along the Gulf 
coast snow is rare. The average annual temperature is less than 
40° (4.4°) in northern Minnesota but increases to 70° (21.1°) 
along the Gulf coast and 75° (23.9°) in southern Florida, In 
January the averages are 5°, 55°, and 70° (—15°, 12.8%, and 
21.1°) respectively. Arctic and polar air may flow easily and 
rapidly across this area, bringing cold-wave temperatures in its 
wake. The coldest observed temperatures are about —50° in 
Minnesota, — 20° in Tennessee, 0° in northwest Florida, and 40° 
in Key West, Fla. (—45.6°, —28.9°, —17.8°, and 4.4°), In sum 
mer there is much less difference from the northern part (July 
average, 65° [18.3°]) to the southern part (80° [26.7°]). Ex. 
cept for southern Florida and eastern Maine, temperatures of 
100° (37.8°) or higher have been observed everywhere in this 
province. There are about 100 frost-free days in the north 
about 300 along the Gulf coast. Killing frosts may occur ¢ 
year down to central Florida. Frost may penetrate the soil to 
depths of four to six feet (1 to 2 m.) in the north, In geni 
there are from 100 to 140 clear and 100 to 140 overcast days ad 
year except in Florida. Dense fog is present from 5 to 30 
a year, chiefly in winter. Prolonged drought in summers rare, bul 
heat waves, caused by flows of warm and very moist aif from n 
Gulf of Mexico, are frequent. During the autumn months de 
astating hurricanes, with wind speeds up to 125 mph (200 m 
hr.) and torrential rain, may strike Florida and the East Coast 0 
less commonly, the Gulf Coast. The southern half and the ní 
western segment are frequently visited by tornadic storms 
tween March and September. 00 mi. 

Subhumid Province.—This province is a belt 300 to 
(480 to 800 km.) wide to the west of the humid provinco yoy 
western boundary is a north-south line from mid-North win 
through Texas. More distant from the moisture-bean hf ‘all 
from the Gulf of Mexico and the Atlantic Ocean than t a pa 


province, it thus receives less precipitation. © From a mm.) 
the annual totals decrease from about 30 to 18in. (760107) gin 
40 to about 


along the Canadian border and from more than evap 
in southern Texas. The higher temperatures and greater for pi! | 
tion in the south make the precipitation less effective vont 
growth than it is to the north. The precipitation 15 aea thus Ë 
trated in the late spring and early summer months ea cot 
especially important for cereal crops. The amount as lt 
siderably; along the east side 1 year in 20 is semiari! i es ature’ 
the western boundary the ratio is 10 years 1n 20. ee gumm, 
are strikingly continental, i.e., cold in winter and hot te humid 
and are quite similar to those of the western edge oF $ chit 
province. Rapid and large temperature changes are à d “nori 
acteristic with blizzards and cold waves in the north a i 

in the south of frequent occurrence. In North Dako! 
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tures of —50° F (—45.6° C) have been observed and in central 
‘Texas, 0°. Summer temperatures are nearly the same from north 
fo south despite the 25° difference of latitude. The highest tem- 
peratures recorded have been between 105° and 115° (40.6° and 
1°), The frost-free season is the same as in the western part 
the humid province. Tornadoes occur in the southern three- 
urths of the area. 
Semiarid Province.—West from the subhumid province to the 
eastern slope of the Rocky Mountains is an unbroken belt 300 to 
500 mi. wide, extending from Mexico into Canada and including 
4 much of the area between the Cascade-Sierra Nevada ranges and 
Rocky Mountains, in which semiarid conditions prevail. Most of 
i itis higher than 3,000 ft. (914 m.) above sea level. Being still 
farther removed from moist Gulf of Mexico and Atlantic air and 
with moisture from the Pacific largely removed by passage of the 
air over the ss it Beats still less rain and snow than the 
region to the east. In northern Montana the annual average pre- 
dipitation is about 12 in. (305 mm.); this increases to ie 
(635 mm.) in the south of Texas. Over the Great Plains the rainy 
season in late spring and early summer results from convection 
and cyclonic storms; much of the rain falls as intense showers with 
as much as one-third the annual amount falling in a single day. 
On the other hand, two, three, or four months may pass without 
any rain, Hail is frequent in spring and early summer. In the 
_ intermontane area the precipitation is more evenly distributed 
ae re — From 20 to 40 in, of snow may fall during 
winter, but ordinarily it does not remain long. Chinooks— 
warm, dry air descending on the lee (east) slope of the Rockies— 
are fairly frequent during the winter. The lowest winter tempera- 
tures have varied between —66° (—54.4°), in Yellowstone Park, 
and 10° (—12.2°), in Texas, and the highest summer temperatures 
tave ranged between 105° and 115° (40.6° and 46.1°). 
The Great Valley of California, while it receives the same 
ate ia as the Great Plains and Rocky Mountain areas, 
is quite different in that almost no rain falls from May to Sep- 
ber. Winter rain is caused by cyclonic storms and by the 
ascent of air over the mountains. Summer drought is so long 
that nearly all crops must be irrigated. Summer temperatures 
oo those of the arid province. Killing frosts occur 
regularly each year. Snow, hail, and thunderstorms are almost un- 
lown at low altitudes and fog is a frequent winter phenomenon. 
__ Arid Province.—This province is largely restricted to parts of 
Nevada, Utah, Arizona, New Mexico, southeast California, and 
part of Southwest Texas. Precipitation is generally less than 10 
per year, most of which falls as showers during the summer. 
The smallest annual average is 1.35 in. per year at Greenland 
nch, Calif, Summer temperatures are so high and hence evap- 
f in on is so great that no cultivated crops can be raised without 
gation. July averages about 80° and the highest temperatures 
‘Me well’ above 110°. On July 10, 1913, 134° F (56.7° C), the 
Second highest temperature ever recorded, was reached at Green- 
nch. Winter averages well above freezing though frost 
iw be expected during at least two months each year. More than 
as days and 60 or less overcast days occur annually; Yuma, 
WZ averages more than 280 clear days and more than 90% of 
a amount of sunshine. Because a the es rie 
50° F common for midafternoon tempera wu 
2307 F warmer than those at sunrise. (P. E. Cu; C. C. Mo.) 
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D. VEGETATION 


p dominant features of the vegetation are indicated by the 
‘forest forest, grassland, desert, and alpine tundra. A coniferous 
Of white and red pine, hemlock, spruce, jack pine, and bal- 

bora extends interruptedly in a narrow strip near the Canadian 
tweet from Maine to Minnesota and southward along the Ap- 
an Mountains, There may be found smaller stands of 
» Spruce, paper birch, willow, alder, and aspen or poplar. 
fives ard, a transition zone of mixed conifers and deciduous trees. 
4, T to a hardwood forest of broad-leaved trees. This forest, 

Varying mixtures of maple, oak, ash, locust, linden, sweet gum, 
Ut, hickory, sycamore, beech, and the more southerly tulip tree, 
extended uninterruptedly from New England to Missouri and 
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eastern Texas. Pines are prominent on the Atlantic and Gulf 
coastal plain and adjacent uplands, often occurring in nearly pure 
stands called pine barrens. Pitch, longleaf, slash, shortleaf, Vir- 
ginia, and loblolly pines are commonest. Hickory and various oaks 
combine to form a significant part of this forest, with magnolia, 
white cedar, and ash often seen. In the frequent swamps, bald cy- 
press, tupelo, and white cedar predominate. Pines, palmettos, and 
live oaks are replaced at the southern tip of Florida by the more 
tropical royal and thatch palms, figs, satinwood, and mangrove. 

The grasslands occur principally in the Great Plains area and 
extend westward into the intermontane basins and benchlands of 
the Rocky Mountains. Numerous grasses such as buffalo, grama, 
side oak, bunch, needle, and wheat grass, together with many kinds 
of herbs, make up the plant cover, Coniferous forests cover the 
lesser mountains and high plateaus of the Rocky Mountains, Cas- 
cades, and Sierra Nevada. Yellow pine, Douglas fir, western larch, 
white pine, lodgepole pine, several spruces, coast hemlock, grand 
fir, red fir, and the lofty redwood are the principal trees of these 
forests. The densest growth occurs west of the Cascade and Coast 
ranges in Washington, Oregon, and northern California, where the 
trees are often 100 ft. or more in height. There the forest floor 
is so dark that only ferns, mosses, and a few shade-loving shrubs 
and herbs may be found. 

The alpine tundra, found in conterminous United States only in 
the mountains above the limit of trees, consists principally of 
small plants that bloom brilliantly for a short season. Sagebrush 
is the commonest plant of the arid basins and semideserts west 
of the Rocky Mountains, but juniper, nut pine, and mountain 
mahogany are often on the slopes and low ridges. The desert, ex- 
tending from southeastern California to Texas, is noted for the 
many cacti, some of which grow to the height of trees, and for 
the Joshua tree and other yuccas, creosote bush, mesquite, and 
acacias. 

The United States is rich in the variety of its native forest 
trees, some of which, as the species of sequoia, are the most mas- 
sive known. More than 1,000 species and varieties have been de- 
scribed, of which almost 200 are of economic value, either because 
of the timber and other useful products which they yield or by 
reason of their importance in forestry. 

Besides the native flowering plants, estimated to comprise from 
20,000 to 25,000 species, many hundreds of species introduced from 
other regions—chiefly Europe, Asia, and tropical America—have 
become naturalized. A large proportion of these are common an- 
nual weeds of fields, pastures, and roadsides. In some districts 
these naturalized “aliens” comprise 50% or more of the total plant 
population. (P. H. 0.; R. C. R.) 


E. ANIMAL LIFE 


The fauna includes most-of the types of animals of temperate 
and Arctic North America. Only a very few properly tropical 
forms enter the limits of the conterminous United States. A few 
tropical frogs and snakes are in extreme southern Texas, and the 
alligator is present in southern Florida; the formerly more wide- 
ranging jaguar and ocelot are scarcely to be found north of the Rio 
Grande, though the common armadillo, which represents a distinc- 
tively South American group, has extended its range as far east as 
the Mississippi and north into Oklahoma. 

Excluding from consideration these tropical and Arctic elements, 
the fauna falls into a well-marked pattern, associated with the 
more conspicuous botanical formations. The southeastern region 
of hardwood and pine, a rich mixed forest, extends somewhat be- 
yond the Mississippi, contrasting sharply with the Sonoran Desert 
of the southwest. The great central grasslands from the Dakotas 
to the Gulf contrast as sharply with the transcontinental coniferous 
forest at the north; this forest sends great “peninsulas” southward 
in the Appalachian and Rocky Mountains, accompanied by north- 
ern types of animals. 

The Rocky Mountains, with other western ranges, supply a 
suitable environment for various rock-dwelling types, whose rela- 
tives are found in the mountain ranges of Eurasia. The more 
western ranges, the Cascades and the Sierra Nevada and the 
Pacific coastal region, have a distinctive fauna with a mixture of 
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unique elements and of forms related to those of the southeastern 
forest region. The Pacific region has a varied fauna, mostly 
sharply distinct from that of the southeastern forest. 

Arrangement of the account of the distribution of the fauna 
according to these regional provinces has the merit that it can be 
compared further with the distribution of insects and of other 
invertebrates, some of which may be expected to fall into the same 
patterns as the vertebrates, while others, with different modes or 
different ages of dispersal, will have geographic patterns of their 
own. 

The transcontinental zone of coniferous forest at the north, the 
taiga, and the tundra zone into which it merges at the northern 
limit of tree growth are strikingly paralleled by similar zones in 
the Rockies, and on Mt. Washington in the east, where the area 
above timberline and below snow line is a kind of tundra, often 
with tundra animals like the ptarmigan and the white Parnassius 
butterflies, while the spruce and other conifers below timberline 
form a belt sharply set off from the grassland or hardwood forest 
or desert at still lower altitudes. 

A whole series of important types of animals spread beyond 
the limits of such regions or zones, sometimes over most of the 
continent. Aquatic animals, in particular, may live equally in 
forest and plains, in the Gulf states, and at the Canadian border. 
Such widespread animals include the Virginia deer and black bear, 
the puma and bobcat, the otter and mink, and the beaver and 
muskrat. The distinctive coyote ranges over all of western North 
America and eastward to Wisconsin. The larger gray wolf is 
found throughout the continent, The snapping turtle ranges from 
the Atlantic coast to the Rocky Mountains, 

At the north, in the coniferous forest zone, the relations of ani- 
mals with European or Eurasian representatives are numerous 
and this zone, often referred to under the Siberian name of 
taiga, is essentially also circumpolar, The relations are less close 
than in the Arctic forms, but the moose, beaver, hare, red fox, 
otter, wolverine, and wolf are recognizably related to Eurasian 
animals. Even some fishes, like the whitefishes (Coregonidae), 
the yellow perch, and the pike, exhibit this kind of Old World- 
New World relation. A distinctively North American animal in 
this taiga assemblage is the Canadian porcupine. 

The hardwood forest area of the east and the southeastern 
pinelands compose the most important of the faunal regions 
within the United States, A great variety of fishes, amphibians, 
and reptiles of this region have related forms in eastern Asia, 
and this pattern of representation is likewise found in the flora. 
This area is rich in catfishes, minnows, and suckers. The curious 
ganoid fishes, the bowfin and the gar, are ancient types. The 
“spoon-billed cat,” a remarkable type of sturgeon in the lower 
Mississippi, is represented elsewhere in the world only in the 
Yangtze in China, The Appalachian region is headquarters for the 
salamanders of the world, with no less than seven of the eight 
families of this large group of amphibians represented; no other 
continent has more than three of the eight families together. The 
eellike sirens and amphiumas are confined to the southeastern 
states. The lungless salamanders of the family Plethodontidae 
exhibit a remarkable variety of genera and a number of species 
centring in the Appalachians. There is a great variety of frogs, 
and these include tree frogs whose main development is South 
American and Australian. The emydid freshwater turtles of the 
southeast parallel those of eastern Asia to a remarkable degree, 
though the genus Clemmys is the only one represented in both 
regions. Much the same is true of the water snakes, pit vipers, 
rat snakes, and green snakes, though still others are peculiarly 
American. The familiar alligator is a form with an Asiatic rela- 
tive, the only other living true alligator being a species in central 
China. 


In its mammals and birds the southeastern fauna is less sharply 


distinguished from the life to the north and west and is less 
directly related to that of eastern Asia. The forest is (or was) 
the home of the Virginia deer, the black bear, the gray fox, the 
raccoon, and the common opossum. The wild turkey and the 
t hosts of the passenger pigeon were characteristic. There 
y of woodpeckers. The bird life in general 
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tends to differ from that of Eurasia in the presence of 
the tanagers, American orioles, and hummingbirds, that } 
South American families. Small mammals abound ma 
of the worldwide rodent family Cricetidae, and with dj 
moles and shrews. y 
The western grasslands merge by insensible degrees into 
desert and desert toward the Great Basin and the Sonoran D 
Most distinctive of the grassland animals proper is the Ameri 
bison, whose nearly extinct European relative, the wisent, is foun 
in the forest. The most distinctive of the American hoofed le 
mals is the pronghorn, or prongbuck, which represents a family 
intermediate between the deer and the true antelopes in that jt 
sheds its horns like a deer but retains the bony horn cores, Th 
pronghorn is perhaps primarily a desert mammal, but it for 
ranged widely into the short-grass plains. Everywhere in| 
country in the West there are conspicuous and distinctive rodents, 
The burrowing pocket gophers are peculiarly American, rarely to 
be seen, but making their presence known by their pushe 
mounds of earth. The ground squirrels of the genus Citellus 
related to those of central Asia, and resemble them in hat 
in North America the gregarious prairie dog is a closely related 
form. The American badger, not especially related to the badger 
of Europe, has its headquarters in the grasslands, The prairie 
chicken is a bird distinctive of the plains region, which is invaded 
everywhere by birds from both the east and the west. 13 
The Sonoran Desert of the southwest, which may be regarded 
as including southeastern California, southern Nevada and A 
zona, a corner of Utah, parts of New Mexico, and extreme west 
ern Texas, is a paradise for reptiles. Distinctive lizards abound, 
and the rattlesnakes, of which only a few species are found ele 
where in the United States, have their headquarters there. 4 
lizards the poisonous Gila monster is wholly Sonoran, though ¥ 
a Mexican relative. Sonoran types range to the Pacific coast 
northward in the Great Basin. Noteworthy mammals 
graceful bipedal kangaroo rats (almost exclusively no¢ 
the ring-tailed cat, a relative of the raccoons, and the 
peccary. mi 
The Rocky Mountains and other western ranges afford dis 
tive habitats for rock- and cliff-dwelling hoofed animals 
rodents, The little pikas, related to the rabbits, live in the 
slides at high altitudes as they do in the mountain ranges 
eastern Asia. Marmots live in the Rockies as in the Alps. 1 
west American range formerly had its own race of mo 
sheep. At the north the Rocky Mountain goat lives at high 
tudes—it is more properly a goat antelope, related to the 
of the mountains of western China. The dipper, remarkable 
its habit of feeding in swift-flowing streams, though otherwis 
bird without special aquatic adaptations, is a Rocky Mo 
form with relatives in Asia and Europe. Ps 
In the Pacific region, the extremely distinctive primitive i 
Ascaphus, which inhabits icy mountain brooks, represents SEN 
by itself, perhaps more nearly related to the frogs of far-olt 
Zealand than to more familiar types. The Cascades a 
form centres for salamanders of the families Ambystomi 
Plethodontidae second only to the Appalachians, and | define 
also distinctive newts, The burrowing lizards, of the well: 
a limited area M 


California. The only family of birds distinctive of Nor! 


moles in the Pacific area. 

The mammals of the two coasts are strikingl. 
true seals (the harbour seal and the harp seal) are founi 
The sea lions, with longer necks and with projecting sate i 
only in the Pacific—the California sea lion, the ae ihe 
Steller’s sea lion, and the fur seal. On the East Coas ne 
rivers of Florida are inhabited by the Florida manatee ? 
a close relative of the more widespread and more GP" 
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marine West Indian species. 
See also ALASKA; HAWAN. 
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II. GEOGRAPHIC REGIONS 

The division of the earth’s surface into regions for descriptive 
purposes is an attempt to portray the individuality of the various 
parts of the earth, By this device, thousands of places which have 
much in common can be grouped together and conveniently dis- 
cussed as a unit. If a single criterion for regionalization is se- 
lected, as in Physiography, above, the resulting -classification is 
fairly straightforward. But when geographic regions based on a 
multiplicity of physical and human factors are laid out, the results 
tend to be more arbitrary and to reflect, at least in part, the prej- 
udices of their authors. And since the human factors may change 
rapidly, the regions delimited by them may be valid only for a 
short time. 

The easiest way to delimit regions is to use established political 
boundaries. The United States government, for example, pub- 
lishes much of its data by statistical divisions based on state group- 
ings. In addition, a considerable amount of census data is com- 
piled by metropolitan areas and economic areas based on clusters 
of counties. This method is convenient, but it overlooks the fact 
that political boundaries are often arbitrary; a given part of a 
large political unit may have more in common with parts of neigh- 
bouring units than with other parts of its own. 

The regions presented below, often cutting across political 
boundaries, are based on areas which for historic, economic, or 
other reasons are commonly thought of as belonging together. The 
boundaries are Somewhat arbitrary and are in almost every case 
transition zones rather than fixed lines, The zonal nature of 


these boundaries is suggested by the broad boundary symbols used 
in fig. 4. 

1. New England.—Physically New England is a poor region, a 
rocky lake-studded upland that ends abruptly in a forbidding coast- 


ine. The continental glacier in passing over it carried off much 
cf the topsoil and deposited the rocks which, piled into walls and 
es, became a familiar part of the New England landscape. 
TRN In a few valleys the winters are severe and the summers 
Reasant, but neither climate nor soil favours a fruitful agriculture. 
*t ate other natural resources superabundant. The early set- 

as found fish on the adjacent banks, virgin forests—since cut 
ste Marble and granite in Vermont, and limited water-power 

m Other than these, nature offered little but challenge. 
La t history of New England shows that the challenge was met. 
and, er was used to build the ships that brought fish, whale oil, 
vith poe’, to its ports. Imported raw materials, processed first 
Porte the aid of water power and muscle, later with the help of im- 
S coal and intricate machinery devised by Yankee mechanics, 
Sagaci ew England leadership in industry. Yankee thrift, business 
ety, and the advantages of an early start put New England in 
a nd among American regions in education, culture, finance, 
moved neering during the 19th century. Its greatest resource 
ed to be the ability of its people. 

of i ring the 20th century New England has been in retreat. Most 
farms were unable to compete with those of the Middle West. 


595 


The textile mills, long vital to the New England economy, began 
to move south in search of lower costs and cheaper labour. Trade 
was challenged by the rise of new ports; the opening of the St. 
Lawrence Seaway enabled oceangoing vessels to travel as far away 
as the inland cities of Chicago, Ill., and Duluth, Minn. It was 
a retreat, however, and not a rout. New England industry re- 
trenched, diversified, began to place more emphasis on quality, 
service, prestige, and skill and less on quantity and cost. 

The population pattern of mid-20th century New England was 
one of concentration in a few metropolitan areas—Boston, Mass., 
Providence, R.I., the lower Connecticut Valley. The hinterland 
was used principally to supply the needs of these urban clusters, 
Dairying, poultry raising, and truck gardening, all geared to the 
urban market, dominated the local agriculture, although in a few 
favoured spots intensive, specialized farming was practised, 
Aroostook County, Me., for example, was famous for its potatoes 
and Cape Cod for its cranberries, Much of the land remained 
unused or little used: three-fifths of Connecticut was in forest, 
two-fifths of New Hampshire and two-thirds of Maine were unin- 
habited. As tourists discovered many of these areas they became 
less of a liability, providing recreational facilities not only for 
urban New Englanders but for visitors from all over the country, 

Of the cities, the Boston area specialized in finance, fishing, 
machine tools, electronic equipment and research, and shoes; Provi- 
dence in jewelry, lace, metalwares, and plastics; the Connecticut 
Valley in hardware, clocks, firearms, motors, and office machinery, 

Even in the face of agricultural decline and industrial reorgani- 
zation, New England, with its long tradition of leadership, con- 
tinued to enjoy national prestige and influence much greater than 
its 1.8% of the country’s area and 5.9% of the population would 
indicate. (See also New ENGLAND.) 

2. The Middle Atlantic Region.—This region has much in 
common with New England: a considerable amount of poor land, 
concentration of population in metropolitan centres, and more em- 
phasis on a skilled labour force as a base for industrial prosperity 
than on raw materials. It also has several advantages over New 
England: proximity to coal, cement rock, and slate, easier access 
to the interior of the continent, and larger areas of good farmland 
with a somewhat longer growing season. The eastern focus of 
U.S. business developed here, and in the second half of the 20th 
century the region accounted for nearly one-fourth of all U.S. 
income. The New York metropolitan area alone accounted for 
one-eighth of the personal income and one-tenth of the retail sales 
of the entire country. 

The high degree of development of this region arose primarily 
from its position as a gateway to the mid-continent. Geographi- 
cally this seems paradoxical, for the Appalachian ridges, running 
parallel to the coast, cut off the coastal plain from the interior. 
However, gaps in the mountains were cut by rivers flowing trans- 
verse to the grain of the country, and these rivers terminate in 
estuaries offering commodious harbours. New York City, with the 
best of these harbours, is connected inland up the Hudson, navi- 
gable by many oceangoing ships as far as Albany. West of Al- 
bany the glacier-broadened Mohawk Valley provided a convenient 
site for the New York State Barge Canal, successor to the Erie 
Canal, which connects with the Great Lakes. Philadelphia, more 
fortunate than New York in its immediate agricultural hinterland, 
had to lay out a more difficult trans-Appalachian route up the 
Susquehanna tributaries and across the Allegheny front to the 
navigable headwaters of the Ohio, Baltimore found a similarly 
difficult route up the Potomac Valley. 

Agriculturally the Middle Atlantic region possesses more level 
or gently rolling land than New England. The Atlantic coastal 
plain offers broad areas of sandy soil, suitable, when fertilized, 
for vegetables. The red soils of the Piedmont lend themselves to 
dairying and poultry raising and, in the more favoured spots, 
to corn, wheat, and tobacco, The interior valleys specialize in 
dairying and fruits. Most of these areas are not naturally fertile; 
they are passable farmlands made profitable by their proximity to 
metropolitan markets. F 

The chain of cities extending from Boston to Washington, D.C., 
has been called Megalopolis or the Atlantic metropolitan belt. 
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Industrial centres, commercial centres, and residential suburbs 
here merge into each other. The focus of this metropolitan belt 
is the New York metropolis. One-fifth of all U.S. import tonnage 
enters through New York, and one-tenth of all U.S. manufactures 
originate there. New York is a leader in such diverse fields as 
banking, finance, education, fashion, the theatre, publishing, oil 
refining, and clothing manufacture, to name only a few. Other 
cities in the Middle Atlantic region specialize in somewhat heavier 
industries; for example, steel manufacturing at Bethlehem and 
Morrisville, Pa. Baltimore and Philadelphia, while priding them- 
selves on their financial and cultural activities, are more heavily 
industrialized than New York. Washington, of course, is almost 
exclusively a governmental centre. 

Although the interior contains almost empty lands comparable 
to the resort areas of New England, there are also scattered small 
industrial cities. Special note should be made of those along the 
New York State Barge Canal: Albany, Schenectady, Utica, Syra- 
cuse, and Rochester, all of which produce a wide assortment of 
manufactures. If the region as a whole can be characterized, it 
is as a closely knit network of towns subdivided by strips of semi- 
wilderness. 

3. The Old South.—The Appalachians, the Piedmont, and the 
Atlantic plain, the physical components of the Middle Atlantic 
region, broaden as they continue into the Old South, a region which 
is more and more taking on some of the characteristics of its 
northern neighbours. The South is hard to define. It has been 
called the land of the cotton plantation, of the Negro, of the former 
Confederacy, and of the solid Democratic vote, but these criteria 
no longer suffice. Cotton is no longer grown in most parts of 
the Old South; the Negro is moving north; the plantation is often 
becoming a ranch or, in winter resort areas, a subdivision. The 
Old South may be delimited on durable physical grounds to in- 
clude the area with long, warm summers and short, mild winters 
and with associated red and yellow soils of low fertility. Another 
unifying factor is the consciousness that its people have of being 
Southern. On the other hand, the Old South is a patchwork of 
diverse soil belts, each with its own specialties, and scattered 
industrial towns that grew up where convenient rail, road, and 
river junctions offered good transportation. 

Along the coast and across most of Florida lies a broad belt 
of infertile sands interspersed with muddy lagoons and swampy 
floodplains along the streams. In some places the muds are worth 
draining for intensive winter-vegetable production and the sands, 
when fertilized, have supported orange groves or sugarcane fields. 
Elsewhere there are huge pine forests. Many of these are grown 
for lumber, profitable since trees grow rapidly in the warm climate 
—twice as fast as in New England. Inland, the coastal plain has 
bands of well-drained farmlands that can be fertilized to raise 
local. specialties such as cotton, tobacco, and peanuts. Farther 
inland, adjoining the Piedmont, are soils well suited to orchards. 
The Piedmont itself is a rolling to hilly, often eroded area of 
clayey soil extending from the Atlantic plain to the Appalachians. 
Once important for cotton, it supports the most diversified agri- 
culture in the Old South including hay and pasturage, soybeans, 
peanuts, grain sorghums, and fruits. In the Piedmont also are 
many industrial cities, utilizing the coal, stone, lumber, and water 
power of the adjacent mountains. 

The rise of manufacturing in the Old South has been well ad- 
vertised. Cheap power, available factory sites, low labour costs, 
and low taxes have attracted many industries which, since they 
were new, were able to provide themselves with modern plants and 
machinery. By the 1960s industrial production in the Old South 
represented about one-tenth of the U.S. total. Although many 
small factories are widely distributed, the bulk of this industry is 
concentrated in a few areas. The Piedmont area, around Rich- 
mond, Va., Winston-Salem, and Charlotte, N.C., specializes in tex- 
and furniture; Atlanta, Geia a wide barnes x 

sumer and capital goods; Birmingham, Ala., in iron and steel; 
pe ie port cities in chemicals, fertilizers, and lumber products. 

The Old South remains largely a region of subtropical crops, 
and other raw materials, but is broadening its economic 
ulture, in industry, and in tourism, Once an area of 


tiles, tobacco, 


lumber, 
base in agric 
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extremely low income, by the 1960s it had incr 
annual per capita income to about three-quarters of 
for the U.S. as a whole. (See Cotton BELT; Sov 

4, The Lower Mississippi Valley.—Culturall 
part of the Old South, but the natural wealth provi 
30,000 sq.mi. (77,700 sq.km.) of river-deposited s 
worth distinguishing as a separate region. A larg 
this land is too moist for anything but cypress fore: 
has been drained and converted into fertile suga 
Louisiana), rice fields (in Louisiana and Arkansas), s 
(in Missouri), and cotton fields (throughout the a 
nized methods of cultivation and harvesting are widel: 
intensive agriculture and lumbering are common on 
lands which rise abruptly east and west of the floodp 

New Orleans, La., Memphis, Tenn., and St. Louis, 
centres in the commercial life of the valley. The 
steamboats which once gave colour to river life have | 
by tows of barges able to carry more than the ste: 
could.. Highways, railways, and pipelines add to the 
mobility within the valley. 

River transport together with nearness to oil, salt, 
gas have encouraged substantial growth in the petroch 
dustries. Local raw materials or materials shipped 
have given rise to lumber, furniture, vegetable oil, s 
and a host of small industries depending on cheap fu 
(See Mississippi RIVER.) 

5. Texas-Southern Oklahoma.—This vast, almos 
gion is a transition zone where the Old South, the w 
the West blend together. Physically, the land consi 
south strips of prairie and open forest with highly 
of soil. The better soils are devoted to farming—es| 
farming; the poorer areas remain for cattle grazing 
country and oases of prosperity result from local oil 

Along the Gulf coast a flourishing industrial reg 
veloped around Houston and the nearby ports of Gal 
Christi, Port Arthur, and Beaumont, Tex. Housto a 
first developed as exporters of cotton, grain, and oil. 
the wealth of local petroleum, natural gas, salt, sulfur, 
from the sea made the chemical industries so pred 
the region is sometimes called the petrochemical b 
dustries include packing, transportation, and const 

Inland, the cities of central Texas are found close 
limey soil known as the black waxy prairie. Cotton 
tant but livestock raising and general farming are no 
mon. Toward the west the country changes from% 
mediocre grazing land and the threat of drought, pr 
out Texas, becomes more serious. Irrigation and d 
support considerable cotton. a 

The cities vary widely in character. Dallas, an 
in appearance, is the financial capital not only of | 
the entire southwest as well. Neighbouring Fort Worth 
centre for the ranches, dryland farms, and oil fields 
Austin, nestled against the Balcones escarpment, 15 
tal and the site of the University of Texas. San 4 
Mexican of large Texas cities, is noted for stockyal 
packing, All of these cities have some manufactu 
greatest industrial development has occurred betwe 
Fort Worth where instrument, electronic, aircraft, an 
assembly plants have sprung up. 

To the north, in Oklahoma, wheat fields border 
Oil refining is the outstanding industry but cities such 
Oklahoma City add meat packing, flour milling, t 
mechanical and electronic industries. } 

6. The Ohio Valley.—The Ohio River (g.v.) has 
winding valley into a low plateau. The dissection 
by the Ohio and its tributaries has formed a broad b 
try with soils that are mediocre and much eroded, 
rolling areas as the blue grass country of Kentucky | 
ville Basin of Tennessee, farming is on the declin 
population is declining with it. Industry rather 
the major source of income in the valley; to. the s0! 
valleys rise in problem-rich, rugged Appalachia. — 
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The Ohio participated with the Mississippi in the steamboat 
boom of the 19th century and both rivers share in the 20th cen- 
tury’s bustling barge traffic, A series of dams maintains the Ohio 
and some of its tributaries at a nine-foot depth. Each dam is easily 
negotiated by means of locks large enough to accommodate the 
lengthy, tug-drawn barge convoys. Coal from the hills thus be- 
comes available to the entire valley—an advantage which has 
caused the region to be nicknamed the American Ruhr. Barges 
also carry oil, chemicals, and even such bulky articles as automo- 
biles. Through connecting streams and canals goods can be taken 
from the Obio up the Tennessee to northern Alabama, down the 
Mississippi and over the Intracoastal Waterway to Texas, and up 
the Mississippi and the Illinois to the Great Lakes. 

Although new industrial and power developments are being dis- 
persed along the river, the major industries are still concentrated 
ina few areas. The oldest is around Pittsburgh, Pa., where local 
coking coal and Lake Superior and imported ores support a major 
steel industry. Downstream, another centre noted especially for 
chemicals has grown up on the lower Kanawha around Charleston, 
W.Va. A highly diversified industrial complex lies around and 
north of Cincinnati, O., where the Ohio bends abruptly southward. 
From it routes fan out toward the rich farmlands to the northwest. 
The falls of the Ohio, later bypassed by a canal, gave rise to Louis- 
ville, Ky., an industrial city noted for horse racing, tobacco, whisky, 
and electrical products. Knoxville, Tenn., and smaller scattered 
industrial districts have developed in response to the cheap power 
offered by the Tennessee Valley Authority (¢.v.) Growth here 
has been so great that carboelectric power now supplements hydro- 
electric power. 

T. The Corn Belt——From the air this flat to rolling region ap- 
pears in sharp contrast to the partly wooded, much dissected Ohio 
Valley. This lack of major relief features made it possible to lay 
out fields, farms, and roads in close accord with the rectangular 
land survey used in most pioneer areas after 1800, A lime-rich 
veneer of glacial deposits, commonly several hundred feet thick, 
covers almost the entire region. This fertile soil and the hot, 
humid summers, ideal for growing corn, form the bases for corn- 
belt agriculture. 

Corn is usually grown on about half of the land but only in 
the cash-grain areas near large markets is it sold as grain, The 
Prevailing system is to feed the corn to cattle, hogs, and poultry 
and to obtain cash from the sale of milk, eggs, and, especially, 
meat, Some of the cattle are shipped in lean from western grass- 
lands for fattening. The manure remains on the farm to main- 
‘ain the fertility of the already rich soil. Lime, chemical fertiliz~ 
es, and weed killers are also added, and these with the use of 
he seeds have more than doubled per acre yields in recent 

ecades, 

Crop rotation is normally practised and wheat, oats, alfalfa, 
aY, and especially soybeans are widely cultivated. Most farmers 
mise vegetables, fruit, and fodder for home consumption and fre- 
ently have small surpluses for the market. 

€ typical corn-belt farm is a big, well-operated business. 
any are worth well over $100,000, and $1,000,000 farms are not 
extraordinary, The farm is commonly rectangular in shape, 160 
10 400 ac, (65 to 160 ha.) in size, with a substantially built house 
‘tipped with all modern conveniences. The outbuildings are 
Pacious and the machinery is elaborate. Probably nowhere in 
£ world is so much land efficiently tilled with so little labour. 
© mechanization of the corn belt has caused a decline in the 
a Population and surplus farm labourers have moved into adja- 
^t towns and cities to find jobs in industry, especially in factories 
Moducing farm tools and consumer goods. East of central Towa, 

Mdustrial income surpasses farm income in most counties. 

hoe cities of the region—Kansas City, Mo., Des omni 
ita qo danapolis, Ind., and Omaha, Neb., especially —owe their 

evelopment to the packing and marketing of corn-belt pro- 
Merci.) €Y have, however, attracted diverse industrial and com- 

“cial activities, x 
RG Lower Lakes Region.—North of the corn belt, co 

= nd hay push corn into a secondary place. More significant, 

“Ver, is the network of transportation routes around the Great 
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Lakes, the greatest freshwater navigation system in the world. 
Before the construction of railways water offered the only form 
of cheap transportation and it remains the best medium for ship- 
ping heavy goods. The canal era (1820-50) saw the connection 
of the lower lakes with the Hudson River via the Erie Canal and 
with the Mississippi-Ohio system via five canals, and the first rail- 
ways, generally, followed the canal routes, This made possible the 
movement of coal, farm produce, and other heavy commodities to 
the lakes and thence eastward to the Atlantic, Lower lakes ports 
were the obvious places to combine upper lakes ores and lumber 
with fuels and other materials from the Ohio Valley, Before long 
a continuous industrial section had grown up, roughly in the shape 
of a triangle with Buffalo, N.Y., Cleveland, and Pittsburgh as its 
apexes. This industry followed the railroads across southern 
Michigan and northern Indiana to Chicago. 

Buffalo, at the eastern end of the region, was and still is impor- 
tant as a transshipment point from lake steamer to canal barge 
and to ocean freighters via the St. Lawrence Seaway. Focus of 
many transportation routes and with hydroelectric power at Niag- 
ara Falls, Buffalo attained world leadership in the flour-milling 
industry. Other outstanding products of the area include steel, 
electrical and mechanical machinery, chemicals, and transportation 
equipment. 

Cleveland is noted as the financial centre for the Lake Erie 
area. Its industry is diversified with emphasis on hardware, ma- 
chine tools, chemicals, and electrical equipment. ‘The many 
smaller cities along or near the lake shore have local specialties, for 
example, steel in Lorain and rubber goods in Akron, O. 

Detroit, Mich., was a commercial centre long before it became 
the automobile capital of the world. Its rise to that position was 
partly an accident of history, but Detroit was not without natural 
advantages for the automotive industry, In 1900 Michigan had 
lumber and associated furniture, wagon, and carriage industries, 
As steel bodies became important, Detroit was at first convenient 
to lower lakes steel centres and later used lake-borne ores and 
coal to produce its own steel. Finally Detroit could draw on a 
large number of smaller industrial cities in the lower lakes region 
to supply batteries, tires, automobile parts, and accessories. 

Chicago, located nearly at the southern end of Lake Michigan, 
became the terminus of the eastern railroads and the starting point 
of those going to the west. Meats and grains from an arc of farm- 
lands extending at least 1,000 mi. (1,600 km.) to the west were 
brought there for processing and shipping, and the city was the 
logical place for the wholesale and mail-order businesses serving 
the same area. Because raw materials could be brought in easily 
by rail and lake steamer, and from the south by canal and pipeline, 
it was the best place to manufacture many of the goods sold by 
Chicago merchants. Chicago manufactures goods ranging from 
bacon to watches to steel girders; it surpasses even the New York 
area in the variety of its industries although New York holds pre- 
eminence in finance, commerce, and cultural activities. 

9. The Upper Lakes Region.—The northern half of the 
Great Lakes area is a region of rigorous winters and pleasant sum- 
mers. There the glaciers scraped away much of the soil and 
blocked the drainage, forming numerous lakes and extensive 
swamps. The cool, damp climate is conducive neither to the for- 
mation of fertile soil nor to the growth of most crops. Only in 
the southern portion is the land really suitable for fodder crops 
and dairying; northward it is limited to pine trees, potatoes, and 
rye. Immigrants from Northern Europe found conditions on the 
upper lakes similar to those of their homeland, and the population 
is largely of Scandinavian origin. ied 

Wisconsin and southern Minnesota are ideal dairying areas. 
Clover and timothy hay, corn for silage, and other fodder crops 
flourish. Large silos for fodder storage and huge barns for the 
comfort of the cattle enable the herds to survive the long winters. 
Milk is marketed in the lower lakes region, but there is also a 
huge surplus which is converted into butter, cheese, and evaporated 
and powdered milk. Some of the surplus cream is shipped as far 
as New York by tank car. 

Farther north, the original pine, birch, and maple forests have 
been cut over and are regrowing slowly into second-growth forests 
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providing pulpwood for paper mills and wilderness pleasing to 
summer fishermen and winter hunters. Unless they contain 
minerals, these northern lands are for the most part abandoned. 
The major mineral, hematite iron ore, is approaching exhaustion 
and several companies are using low-grade ore (taconite) which 
must be concentrated before it can be used in blast furnaces. 

The largest cities, Minneapolis and St. Paul, Minn., first. de- 
veloped with the nearby dairying and lumber area and the wheat 
belt to the west, now have diverse industries including electronics 
and machinery, Duluth’s economy is mainly based on iron ore and 
= oc city’s services as a Great Lakes port. (See Great LAKES, 

HE. 

10. The Wheat Belt.—The dark soils of the flattish wheat belt 
are extremely fertile and in years when the rainfall is good a 
bumper crop can be produced at low cost. This type of farming 
is hardly for the poor man, however. To survive, the farmer 
must have a sufficient reserve to carry him through drought, hail, 
infestations of locusts, wheat rusts, and the many other threats 
to his crop. He must also have enough capital to buy expensive 
machinery and the square mile or more of land required to operate 
it efficiently. 

‘The risk of farming in the wheat belt is so great that throughout 
its history political groups have arisen to assist the farmer who 
meets with disaster—disaster which often affects whole counties 
or even- whole states. Besides the natural hazards, the price of 
wheat is uncertain and even a bumper crop may be unprofitable. 
In an attempt to level out the ups and downs of wheat-belt agri- 
culture some steps have been taken toward diversification. Cattle, 
both beef and dairy, are common throughout the region. Oats, 
barley, rye, flax, and potatoes help to vary the crops and, when 
used in rotation with wheat, assist in maintaining soil fertility. 

Throughout the entire region settlement is sparse and towns 
are small and far apart, The rectangular-field pattern of the 
corn belt is universal but there is little need for the big cities and 
prosperous industrial towns which lend variety to the corn-belt 
economy. Except in a few peripheral cities, population is stagnant 
or declining as farms grow larger and machinery more efficient. 
“Suitcase farming,” tillage by farmers who live elsewhere, is a 
rapidly developing practice in many counties. 

A distinction should be made between the, northern and southern 
parts of the wheat-belt region. In the south winter wheat is 
planted in the fall, dies down under the winter snow, grows rapidly 
in the spring, and is ready for harvest in early summer. In the 
north spring wheat is planted in the spring, grows all summer, 
and is harvested in late summer or early fall. Both wheats are 
hard and well suited for the manufacture of bread flour. (See 
Mippte West.) 

11. The Great Plains.—The American West begins with the 
Great Plains, In the regions considered above, settlement is fairly 
continuous; to the west settlement is scattered. While the more 
densely populated areas are taking on a resemblance to the older 
parts of the country and the West of the movies and television is 
largely a thing of the past, many parts of the West lack water, min- 
erals, or any other basis for settlement. 

The flat or gently rolling plains of the wheat belt pass without 
a conspicuous break into the pasture lands of the Great Plains. 
Water supply on the plains is uncertain, Much of the available 
water originates in the Rockies towering to the west. Some of it 
flows from the mountains through long braided streams such as 
the Arkansas, the Platte, and the Yellowstone and is used to irri- 
gate narrow strips of intensively cultivated land yielding sugar 
beets, melons, grain, and fodder crops- In other cases, water from 
the Rockies flows. underground and is brought to the. surface 
through wells. tut: j: 

A relatively small percentage of the Great Plains is cultivated 
by dry farming—a laborious method of conserving rainfall so that 
a grain crop can be raised on the dry margin of cultivation. For 
the most part, however, the land is pasture which supports a few 
cattle or sheep per square mile and even fewer men. The small 
towns are widely spaced along the east-west railways and highways 
and except for agricultural and mineral production there is little 


business activity. 
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The rocks underlying the plains are sedimentary 
few ore deposits. The minerals include low- or 
coal mined for local consumption and some building 
troleum has brought prosperity, to a few areas in T 
Wyoming Basin, and western Montana. Some of the o 
the Rockies are smelted on the plains, for example, at Gre 
Mont., and Pueblo, Colo, al 

Such cities as there are on the plains are generally 
to the Rockies. Denver, Colo., the largest, originally 
centre for mining camps, still manufactures mining ma 
addition, it has the leading stockyard in the West and th 
sheep market in the country and is also the principal 
wholesale centre for both the Rockies and the plains, 

12, The High West.—This mass of plateaus, moun 
yons, deserts, salt lakes, forests, scrublands, prairies, f 
valleys is as varied as would be expected for a-region 
one-third of the country. Yet its development is 
few tourist, mining, and irrigation centres. andthe 
area supports less than 4% of the population of the Uni 

The eastern edge of the highland consists, ofi the | 
high, sharp-edged mountains divided into numerous di 
ranges. On the slopes the grasslands of the adjacent 
gradually into open pine forest until at the timberline fl 
gives way to alpine pastures overshadowed by snow-cappe 
The Rockies are rich in minerals—gold, silver, lead, tung 
molybdenum in the Colorado Rockies, copper, silver, & 
around Butte, Mont., and silver, lead, zinc, and copperin th 
d'Alene district of Idaho. 

The Cascade-Sierra Nevada ranges make up the 
of the highlands. The fir-covered Cascades are volcanic) 
whose conical, snow-capped peaks rise abruptly from tl 
ing plateau, The wooded Sierra Nevada is a, huge bl 
tilted up toward the east where its snow-covered crest 
the Great Basin. Neither of these ranges is as rich in 
as the Rockies. j 

Between the western wall and the Rockies are two h 
and two immense areas of basins and ranges which in a) 
contain rich mineral deposits (for example, Bingham, 
the north the volcanic Columbia plateau contains much fi 
suitable for wheat farming and some arid areas which, 
rigated, support prosperous orchards. In contrast is U 
barren Colorado plateau whose major industry is tou 
Canyon). Between these two plateaus is- the vast 
(g.v.), an area of inland. drainage subdivided into 
basins by abrupt north-south trending ranges. As i 
and ranges of southern Arizona and New Mexico, the lam 
or poor pasture except in the few places where irrig 
sible. 

As would be expected in an arid and semiarid area, 
standing commercial centres are located at oases, Spol 
is on the Spokane River at the eastern edge of the Colu 
teau; Salt Lake City, Utah, was founded where a river d 
the eastern edge of the Great Basin; and Phoenix, Arizu 
Salt River. Few sections of the High West can suppor 
there is little prospect for its intensive development, 
southwestern Arizona where mild sunny winters ha 
both urban settlers and light industries. i 

13. The Pacific Coast.—In contrast to the Hig 
coastal areas are populous, but even they contain sections 
ness, some lying almost within sight of Seattle, 3 
Francisco and Los Angeles, Calif. But the main reso 
Pacific coast is its mild climate. i 

The climate of the Pacific states is modified by temP 
blowing eastward from the ocean. Extreme summer 
except in the interior valleys because the coastal curt Y 
There are three varieties of climate. Along the coal 
San Francisco and in the Willamette Valley of Oregon 
resembles that of Western Europe with pleasantly 
and mild but often foggy or drizzly winters. pio 
south of San Francisco the weather resembles that 0 
the winters are mild with some rain, the summers are gs 
and dry, In the interior Great Valley of California © 


en 


UNITED STATES (OF AMERICA) 


are mild with some rain, the summers are very hot, and irrigation 
js commonly necessary to supplement the slight annual rainfall, 

The coastal regions of Oregon and Washington are green lands 
of Douglas fir forest, pastures, grain fields, and orchards. Seattle, 
the largest city, with a well-sheltered harbour on Puget Sound, 
js the commercial and financial capital of the area as well as an 
important centre for lumber and the Alaska trade. At the junction 
of the Columbia and the Willamette rivers lies Portland, Ore., 
centre of trade for the agriculturally rich Willamette Valley and 
rival of Seattle for the trade of the Columbia plateau and the 
northern Rockies—the so-called inland empire. Both cities have 
developed industries producing largely for Pacific markets; Seattle 
also has an outstanding aircraft industry. 

Over 100 mi. (160 km.) of sparsely settled, forested mountains 
separate the Willamette and its sister valleys of western Oregon 
from the Great Valley of California, an allivium-filled trough over 
400 mi. (644 km.) long. The aridity of the Great Valley contrasts 
sharply with the area to the north. Fortunately streams from the 
rimming mountains enable much of the valley to be irrigated and 
farmed, the exact crop depending on local soil and temperature 
conditions. In the north there are pastures and wheat fields; near 
Sacramento, Calif., rice fields; southward, middle-latitude vege- 
table gardens and orchards producing for canning or freezing; near 
Fresno, grapes for wine or raisins and subtropical crops; and in 
the extreme south, cotton fields. The commercial outlet of this 
area is the cluster of cities around San Francisco Bay, rivaling Los 
Angeles in an industrial development exceptional in the West. 

Southern California, with the mildest climate on the Pacific 

coast, is tributary to Los Angeles, whose metropolitan area is sec- 
ond only to New York. Once noted for its cattle, then for citrus 
fruit, then for its motion-picture studios and oil wells, then as a 
place for retirement, Los Angeles has grown into a mammoth, 
sprawling industrial, commercial, and recreational centre. Its 
fundamental limitation is water. In succession, the city utilized 
local well water, the Owen River of the Sierra Nevada slopes, and 
the Colorado River and in the 1960s tapped Feather River water 
and faced the prospect of having to use desalted sea water. This 
problem is rendered acute in Los Angeles by the mushrooming 
population. (See Pacc Coast; West, THE.) 
' 14, Alaska and Hawaii.—Southern Alaska (q.v.), because it 
is bathed by the waters of the Pacific, has a remarkably mild 
climate. In January Juneau is slightly warmer than Cleveland, 
ind July temperatures in Juneau average about the same as Cleve- 
land temperatures in May. Most of southern Alaska is moun- 
tainous. Fish and lumber are produced and make up the bulk of 
its exports. Military bases are also a major source of income. 

North of the Alaska Range the Yukon Valley has severe winters 
and short, warm summers. This is a huge area of rolling uplands 
With resources largely undeveloped and inadequately surveyed. 

he volcanic islands of Hawaii (q.v.) are populated by a mix- 
ture of peoples, largely Oriental in origin, ‘The principal products 
ate sugarcane and pineapples. Government activities and tourism 
‘te important sources of income. (0. P. S.) 


II. THE PEOPLE 


The Aborigines,—The territory represented by continental 
United States had, of course, been discovered, perhaps several 
Se before the voyages of Columbus, When Columbus came he 
smd the New World inhabited by peoples who in all likelihood 
4 originally come from the continent of Asia. Probably these 
"t inhabitants had arrived 10,000 to 30,000 years before in a 
Stries of migrations from Asia to North America by way of the 
wig Strait. By the time the white man appeared the aborigines 
Spread and occupied all portions of the New World. 
Wo cially speaking, these first human inhabitants of the New 
fee in general, and of what is now continental United States 
ee ticular, are believed by physical anthropologists to have 
Dre ‘8ed largely from Mongoloid (east Asian) physical stock, but 
e Se agreement on racial characteristics is lacking. Indians 
Dro ni really red men (except when painted so); rather they have 
Nn skin, straight stiff black hair, a minimum of beard and 


d 
ody hair, and broad faces, 
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Language, which has nothing whatever to do with race, pre- 
sents a highly variegated and interlaced pattern, Languages run 
into the hundreds, although linguists group them into families, 
Within the United States the Indian languages are commonly 
classed into six major groups: Eskimo-Aleut in Alaska; Nadene 
through much of the Pacific coast area; Penutian in the northwest; 
Algonkian and Hokan-Siouan in varying parts of the Middle West 
and Atlantic coast; and Aztec-Tanoan in the southwest. 

Indian culture patterns are as differentiated as languages. In 
this area as well as in the linguistic realm anthropologists are 
continually engaged in research and in the furtherance of knowl- 
edge and understanding of the American Indian, The culture pat- 
terns, referring to manifestations of human behaviour—to means 
of subsistence, material accoutrements, economics, and tribal social 
organization—have been at least tentatively classified by areas. 
Within the United States these culture areas are the Arctic and 
sub-Arctic (Alaska), the northwest coast, California, the south- 
west, the basin-plateau or intermontane, the plains, and the eastern 
woodland. 

The food resources available in each physiographic region largely 
determined the type of subsistence prevailing there, Fish and sea 
mammals, for example, contributed the bulk of the food supply of 
coastal tribes, although the acorn was a staple for California 
Indians; plant life and wild game (especially the American bison 
or buffalo) were sources for the plains Indians; small-game hunting 
and fishing (depending again on local resources) provided for 
middle-western and eastern tribes. These foods were supple- 
mented by corn and corn in turn was a staple food for the Indians 
of the southwest. The procurement of these foods called for the 
employment of fishing, hunting, plant and berry gathering, and 
farming techniques, the application of which depended, in turn, 
upon the food resources utilized in given areas. 

Foods and other raw materials likewise conditioned the material 
culture of the respective regional groups. All Indians transported 
goods by human carrier; the use of dogs to pull sleds or travois 
was widespread; and rafts, boats, and canoes were used where 
water facilities were available. The horse was the white man’s 
importation (by the Spanish in the early 16th century), but it was 
quickly adopted by the Indians once it had made its appearance. 
The horse became widely used by the buffalo-hunting Indians of 
the plains. 

Indian culture groups are distinguished among other things by 
house types. The dome-shaped ice houses were developed by the 
Eskimos; rectangular plank houses were produced by the north- 
west Indians; earth and skin lodges and tepees by plains and 
prairie tribes; flat-roofed and often multistoried houses by some 
of the Pueblo Indians of the southwest; barrel houses by the 
natives in the northeast. Clothing, or the lack of it, likewise 
varied with native groups, as did crafts, weapons, and tribal eco- 
nomic, social, and religious customs. 

At the time of Columbus’ arrival there were probably roughly 
1,500,000 Indians in what is now continental United States, al- 
though estimates vary greatly. In order to assess the role and 
the impact of the American Indian upon the subsequent history 
of the United States in any meaningful way, it is imperative that 
the differentiating factors, such as those mentioned above, be 
clearly understood. Generally speaking it may be said, however, 
that the American Indians as a whole exercised an important in- 
fluence upon the white civilization transplanted from Europe to 
the New World. Indian foods and herbs, articles of manufacture, 
methods of raising some crops, war techniques, words, a rich 
folklore, and racial infusions are among the more obvious general 
contributions of the Indians to their white conquerors. Indian 
resistance to the white man’s advance, taking the form of a pro- 
tracted brutal conflict on the westward-moving frontier of white 
settlement, constitutes one of the most tragic chapters in the 
history of the United States. (See INDIAN, NORTH AMERICAN ; 
NORTH America: Anthropology; ARCHAEOLOGY: Prehistory: The 
New World Prior to Urban Civilization; Anglo-America.) 

The People of Colonial America.—Not only were Columbus’ 
voyages made under the auspices of the kingdom of Spain, but 
the first white settlers in the New World were Roman Catholic 
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Spaniards. Their settlement was concentrated in areas south of 
the present United States, but Spaniards and mestizos (Spanish 
and Indian mixed blood) nevertheless advanced during and after 
the 16th century from Cuba into Florida and from present-day 
Mexico into the American southwest—present-day Texas, New 
Mexico, Arizona, and California. Not until the first half of the 
19th century did these Spanish-American provinces become terri- 
torial possessions of the United States, but by the close of the 
colonial period the foundations had been laid for a very significant 
Spanish contribution to the future U.S. population matrix. It has 
been calculated that by 1790 (date of the first United States cen- 
sus) there were about 25,000 persons linguistically classified as 
Spaniards within the future United States. By the time these ter- 
ritories finally became U.S. possessions (1853), the number of 
Spanish-speaking peoples had increased roughly fourfold. 

Coming later in point of time but constituting the main core 
of American (U.S.) colonial society were the English. Out of an 
aggregate white population of more than 3,200,000 in the 1790 
census, plus an additional 54,400 living in areas not as yet a part 
of the United States, the English (and Welsh) represented a range 
(depending on various statistical analyses made) of 60-83.5%. 

The 13 original colonies were, of course, English governed and 
the constitutional, institutional, and cultural life of American 
colonial society was therefore predominantly Anglo-Saxon in char- 
acter. English was the official language and it was spoken in all 
but isolated “foreign” communities. Either the Church of England 
or dissenting English Protestant sects dominated colonial religious 
life, although not to the exclusion of other denominations. Cath- 
olics, for example, worshiped freely in Maryland. In most colonies 
English customs prevailed but many of these became modified as 
the frontier of settlement pushed continuously westward, 

One distinctive feature of the English colonial system, compared 
with the colonies of Spain and France in the New World, was its 
relative tolerance for peoples of non-English nationality. Each 
and every one of the 13 original colonies was host to such non- 
English elements. Most numerous of these were the Scots which 
included descendants of emigrants from Scotland and from North- 
ern Ireland, the latter known as Scotch-Irish. According to figures 
presented by the department of commerce and labour (A Century 


of Population Growth, p. 116, 1909), derived from an analysis of - 


names of heads of families, those of non-English nationality living 
in the United States in 1790 were as follows: Scots, 188,589; Irish, 
44,273; Dutch, 56,623; French, 13,384; Germans, 156,457. 

These non-English peoples exerted a profound influence on En- 
glish colonial society. First to arrive in what eventually was to 
become New York colony were the Dutch. They came as settlers 
to New Netherland colony where they founded New Amsterdam 
(New York City), contributed a distinctive style of architecture, 
developed a prosperous agriculture (including tobacco raising), 
engaged in fur trading and general commerce, and, as adherents of 
the Dutch Reformed Church, carried on some missionary work 
among the Indians. Before succumbing to English conquest the 
Dutch had absorbed the Swedish colony on the Delaware River. 
In time they blended with the English as well and so contributed 
to the making of an American mixed stock. Later, Germans (ad- 
hering to assorted Protestant faiths) and Scotch-Irish (Presby- 
terians) helped immeasurably in spearheading settlement in west- 
ern Pennsylvania and the Shenandoah Valley. French immigrants, 
for the most part relatively prosperous Huguenots, found the 
emerging American cities to their liking and engaged in business 
and trade. 4 

Not only did American colonials comprise numerous national 
groups, as the foregoing figures indicate, but by the close of the 
colonial period these various stocks had become so extensively 
mixed through intermarriage that they could properly be called a 
new people—‘“American” as distinguished from “British.” More- 
over, by the time of independence from Great Britain these Ameri- 
cans, representing many faiths and backgrounds, had through 
several generations of living in the New World developed culture 
patterns that were also distinctively American. 

The New United States (to 1860)—The winning of inde- 
pendence from Great Britain in 1783 ushered in a multiplicity of 
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Taste II.—Country of Origin of Foreign-Born Residents 
United States, 7860 pe 


NAM 
ii Census of at 
Country of origin 1860 
Germany: | 12761075 
England. 433,494 
nC fiera 109870 
Sede 8 
Scotland . 108,518 
Switzerland 53,327 
45,763 
Norway . 43,998 
Netherlands 28'281 
lexico . 7,466 
Sweden 18,625 
Ses a aie aT fae | 16) 
Othercountries . . o 84,767 
Total foreign born in the U.S. . 4,138,697 


changes, important among them the growth and spread 
American people. A detailed account of population growth is 
given in Population, below. Suffice it to say. here that according 
to the decennial census figures the total population of the Unite 
States in 1790 (white and Negro) was 3,929,214. Seventy 
later, on the eve of the American Civil War, this number 
increased to 31,443,321. During the first half of this peri 
increase was largely the result of the multiplication of the 
American stock, but during the latter part, especially from 1890 
to 1860, the population growth was augmented. considerably by 
immigration, mainly from Northern Europe. i 

These were years of great territorial expansion as well 
numerical growth. National boundaries were enlarged to embrace 
Florida to the south and the huge area lying between the Missis- 
sippi River and the Pacific Ocean to the west. So as the United 
States suffered from “growing pains,” its proliferating population 
found its major outlet in westward expansion, By 1860 the from 
tier of settlement had pushed across the Mississippi River, 
engulfed Missouri, Arkansas, and Iowa, and had moved well into 
Minnesota, Kansas, and eastern Texas. Parts of Colorado were by 
then experiencing a mining boom; the Great Salt Lake Valley wis 
undergoing rapid settlement by a religious sect known as 4 
day Saints; and overland migrations to Oregon in search of free 
land and to California in search of gold had enabled these tw 
areas to enter the Union as states. hou 

The invention of the cotton gin in 1793 had been Jargely 
sponsible for the surge of migration, especially after 1815, 
the rich cotton-producing regions of the trans-Allegheny soi 
This development in turn was destined to alter the ne 
plexion of the South and Southwest, for as cotton production 
creased so too did the encouragement of Negro slave labour, 
Even though the further importation of Negro slaves was fo nal 
by law as of 1808, and even though Negro slavery vanished g 
northern states, the Negro population multiplied rapidly. D 
there were 3,953,760 Negro and mulatto slaves and 4766 4 
Negroes and mulattoes (total 4,430,396) in the United nel 
Free people of colour were to be found in every state and in evel! 
territory except Dakota, whereas the slave element was, 
cated, confined to the southern slave states. In some a Ai 
states the white-Negro population ratio had, by-1860, # ple, hert 
rough equality in numbers. And in Mississippi, for examp" A shal 
were considerably more Negroes than white inhabitants 
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ear, So regardless of the disposition of the slavery question 
in the impending sectional conflict, it is quite clear that the racial 
complexion of the United States was destined to remain mixed and, 
toa limited extent, intermixed. 

Just as the Negro element was an inheritance of colonial society, 
so too was the immigration or acquisition of alien European peo- 
ples. European immigration, however, was erratic in its pace. 
Between 1790 and 1820 approximately 120,000 aliens arrived from 
Europe, to which number should be added another 30,000 Euro- 
peans who came under U.S. suzerainty by virtue of new territorial 
acquisitions. It was, however, the second portion of this period, 
1820-60, that witnessed the first really major wave of foreign, or 
alien, immigration into the United States. A devastating potato 
famine in Ireland during the middle 1840s and serious political up- 
heavals in the Germanies in 1848 and after gave rise to a heavy 
exodus from the countries involved. England and Scotland, as 
always, continued to contribute to the American population growth 
as did, to a lesser degree, the countries of France, the Netherlands, 
and Scandinavia (not including Denmark). 

In general, the superintendent of the United States census 
(1860) attributed this substantial rise in immigration to “the form 
of our government” and to opportunities within the United States 
that offered reward for “patient, persevering industry.” More spe- 
cifically the immigrants of this period were attracted to the land, 
to agriculture rather than to industrial urban areas. And even 
though the country faced, in 1860, the grim prospect of civil war, 
the impending passage of the Homestead Bill and the general avail- 
ability of cheap lands in the West and prospects of industrial em- 
ployment in the East provided a renewed impetus to prospective 
immigration during the years ahead, “The gift, substantially, by 
the government,” continued the superintendent, “will induce a 
large emigration to the new States and Territories,” 

Table IIT shows ‘national elements represented in the United 
States in 1860 and the numbers and proportions involved. 

By 1860 certain characteristics of U.S. society stood out boldly. 
During the first three-quarters of a century of independence, popu- 
lation increases—native and foreign—had kept pace with territorial 
expansion. The North had emerged as an important industrial as 
Well as an agricultural section of the nation; the South had ex- 
ended its cotton economy throughout the cotton-growing areas of 
the Old South and into the southwest, including Texas, and with it 
the “peculiar institution” of Negro slavery; the frontier of settle- 
Ment continued to move rapidly westward into new agricultural 
areas, The general complexion of the people was being continually 
modified, as in colonial times, by the growth of the Negro popu- 
lation, mainly in the South, by the infusion of new blood from 

orthern Europe, and by an ever-present frontier element. The 
outward character of the American people remained essentially 
that of colonial America: predominantly Anglo-Saxon, industrious, 
Independent, aggressive, Protestant, nationalistic (or independent), 
and relatively democratic, But in spite of these all-prevailing 
haracteristics the United States was, in 1860, a nation divided. It 
took the Civil War to establish the principle of federal supremacy 
ee the states rights principle, and it took this same civil conflict 

bring about the abolition of Negro slavery. 
i Century of Change.—During the 100 years from 1860 to 

960. the United States experienced a phenomenal population 
mth; it also underwent significant shifts in the movement and 
a distribution of its entire population (see Population, be- 
19 y The total population increased from 31,443,321 in 1860 to 

S 3,175 in 1960. At the same time the population centre of 
aaeain moved relentlessly westward. In 1860 this population 
ty re was located 20 mi. (32 km.) S of Chillicothe, 0. (having 

ved there from a point 23 mi. (37 km.) E of Baltimore in 


rot in 1960 it was located at Ferrin, Clinton County, 1. Un- 
EN the direction of movement was slightly north by west but 


that time the decennial centres veered slightly south by west. 
mapait from the impressive overall growth of the U.S. population 
Mg this 100 years, the most significant discernible trend was 
Mounting size and shifting source of origin of the immigrant 
i (See Table IV; cf. Table III.) Immigration from 
Northern and western countries of Europe declined, and more 
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and more newcomers arrived from the eastern and southern parts 
of the continent. Furthermore, beginning in about 1848, a new 
racial element entered the American stream with the coming, 
chiefly to the West Coast, of Oriental peoples, first the Chinese, 
later the Japanese. 

The presence of “new Americans,” many of whom did not as- 
similate readily, posed new and often serious problems for 20th- 
century United States. One of these was: how to assess the role 
and status of varying ethnic groups and minority peoples. Many 
students of the problem felt that, while economic conditions are 
factors in this assessment, the problem is largely one of attitudes— 
the attitudes of older and larger groups toward smaller and in most 
instances newer ones. 

In any event, by the turn of the century the nation had become 
fully aware of the shift in the national origins of its huge immi- 
grant element and with the outbreak of World War I speculation 
arose regarding the ultimate impact of these changes upon Ameri- 
can society and culture (see AMERICANIZATION), This awareness 
had political repercussions which in turn led to the passage of re- 
strictive legislation. The Oriental groups were the first to suffer, 
Welcomed at first because of a shortage of labour following the 
gold rush, they were eventually resented as depriving native-born 
workers of jobs. Not only were most Orientals prevented from 
entering the country, but foreign-born Orientals already resident 
in the United States were barred from becoming citizens, Their 
children, however, became citizens by virtue of being born on U.S. 
soil, 

A further series of congressional acts culminated with the pas- 
sage of the Immigration Act of 1924 which limited the immigrant 
quota to 2% of the nationals of a given country living in the 
United States in 1890—an arrangement which resulted in a bias 
in favour of the Northern European groups. World War I had 
seen a marked slowing up of immigration into the United States; 
the Immigration Act of 1924 reduced it to a mere trickle. (See 
also MIGRATION.) 

This drastic discriminatory legislation met with attacks from 
both inside and outside the United States. World War II, in par- 
ticular, helped to produce more egalitarian attitudes respecting 
differing ethnic groups. Finally Congress enacted and Pres. 
Lyndon B. Johnson signed on Oct. 3, 1965 (interestingly enough 
at a ceremony held at the base of the Statue of Liberty), an act 
revising the 1924 law. It provided for the admission of immi- 
grants mainly on a basis of skills and without regard to race, 
national origin, or nationality. Under the terms of this act the 
Western Hemisphere was allotted 120,000 immigrants a year, the 
remainder of the world, 170,000. A 20,000 annual limit was placed 
on arrivals from any one country, ; j 

This changing matrix brings with it significant alterations’ in 
political and social attitudes reflected in the character of America’s 
ever-expanding urban life; it is reflected in turn in the creative 
arts of the nation. A contemporary observer of the American 
scene today might validly ask what Michel Crévecoeur asked in 
1780: “What then is the American, this new man?” ‘This ques- 
tion might be answered in part in Crévecoeur’s own words, that 
an American is still “that strange mixture of blood, which you will 
find in no other country.” He is, however, unlike his colonial 
progenitor, largely an urban dweller and one possessed of a rela- 
tively high standard of living. He is literate, English-speaking, 
socially conscious, insistent upon his civil rights, still independent, 
practical, and inventive, and, more than ever, hẹ is © ie We 


IV. HISTORY 


COLONIZATION AND EARLY SELF-GOVERNMENT, 1600-1 763 

The opening of the 17th century found three nations—France, 
Spain, and Great Britain—contending for dominion in North 
America. Of these Britain, the tardiest on the scene, finally took 
control of the beginnings of what is now the United States. The 
French, troubled by foreign wars and internal religious quarrels, 
long failed to realize the great possibilities of the new continent, 
and their settlements in the bleak St. Lawrence Valley grew feebly. 
The Spaniards were preoccupied with South America and the lands 
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washed by the Caribbean and Gulf of Mexico. But the British, 
after initial failures under Humphrey Gilbert and Walter Ralegh, 
planted firm settlements all the way from Maine to Georgia, nour- 
ished them with a steady flow of people and capital, and soon 
absorbed the smaller colonizing venture of the Dutch in the Hud- 
son Valley and the tiny Swedish effort on the Delaware River. 
Within a century and a half the British had 13 flourishing colonies 
on the Atlantic coast—Massachusetts, New Hampshire, Rhode 
Island, Connecticut, New York, Pennsylvania, Delaware, New 
Jersey, Maryland, Virginia, North Carolina, South Carolina, and 
Georgia. 

These colonies had a number of characteristics that differen- 
tiated them from any other communities in the world. For one 
thing, they possessed a cosmopolitan population, Though English 
culture set the general political and socioeconomic mold, the 
people by 1750 included large bodies of Dutch, Germans, and 
Scotch-Irish and smaller groups of Huguenot French, Scotch High- 
landers, Swiss, and Scandinavians—not to mention the Negroes. 
The colonists also tended to look to the west. Seeking cheap 
land, they pushed from the tidewater strip toward the Appala- 
chians, and finally crossed the mountains by the Cumberland Gap 
and Ohio River. Decade by decade they became less European 
in habit and outlook and more American—the frontier in particu- 
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lar setting its stamp on them (see AMERICAN FRONTIER: A; 
can Corones [U.S.]). Their freedom from most of the f 
weeded ie 
inheritances of Western Europe, and the self-reliance they nece. 
ay acquired in subduing nature, made them highly individuals, 
How Colonization Took Place.—A variety of motive 
litical, religious, and economic—contributed to the Settling of th 
Atlantic seaboard. Both labour and capital in England had become 
fairly fluid by 1600, and were seeking more profitable fields, 4 
sharp rise in prices and living costs made many people restless: 
the increase in sheep grazing and the fencing in of former commo 
lands drove many from the soil; bold young men, including yo 
sons of the gentry, losing in peace the occupation which the wars 
with Spain had given them, looked abroad. Many Englishmen 
saw that the colonization of the New World might contribute to 
the power and affluence of the mother country, and that Spain, 
Portugal, and other lands should be given competitors, Finally 
the spreid of great commercial trading companies assisted in the 
work 
These companies were chartered by the crown to give Gret 
Britain new outlets abroad, The Muscovy Company, for example, 
founded in 1555, intended to trade with Russia; the Levant Com- 
pany controlled trade with Venice and the Near East; and the East 
India Company (1600) covered 
the Pacific and Indian Ocem 
coasts. Companies were also or- 
ganized for Newfoundland, the 
Northwest Passage, and Ber 
muda. Most important for Ame 
ica, however, were the two com 
panies for which King James I 
granted a charter in 1606: one to 
colonize the American coast any- 
where between parallels 34° and 
41° N and the other anywhere 
between 38° and 45° N. As 
members of the first company 
lived in London it became known 
as the London Company; sint 
members of the second dwelt in 
Plymouth, it was called the Plym 
outh Company. Shareholders 11 
the companies were to provi 
settlers and capital and were t0 
control production an 
Government, however, Was Nip 
main in the hands of the cm 
acting through councils. A 
antee was given the colonists 0 
all the rights and li . 
ish subjects, without any e 
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EARLY VIEWS OF NORTH AMERICA: ACCURATE AND IMAGINARY 


The imaginary scene of Amerigo Vespucci’s arrival in America (top left) and the 
eyewitness rendering of a Virginia Indian village (bottom left) were both done in 
the 1580s. The imaginary scene, filled with curious animals and cannibals (in the 
background), is a 1585 engraving by Theodore Galle after Joannes Stradanus. The 
“Village of Pomeiooc” is one of a series of water colours painted about 1587 by 
the British traveler John White. (Top right) British poster (1609) seeking 
colonists for Virginia. (Bottom right) British engraving (1715) of industrious 
beavers at work near Niagara Falls, N.Y. The artist, Herman Moll, made his en- 
graving after reading French descriptions of the area; from Moll's Map of North 
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the colony had but precarious life. In the end Virginia took sturdy 

root. “We hope to plant a nation, Where none before hath stood,” 

sang a ballad maker among the early adventurers, and they achieved 
their ambition. (See also JamEstown; Vemma: History.) 

In these years the London Company had achieved a broader 
legal basis. It obtained two new charters from the crown, one in 
1609 and one in 1612. These new grants practically severed it 
from the Plymouth Company and confirmed to it a great belt of 
territory 400 mi. (640 km.) wide extending through the American 
continent to the Pacific Ocean. The London Company thus be- 
came proprietor of the colony of Virginia. At the same time it ob- 
tained large rights of government. It could appoint the resident 
governor, his resident council, and other officers and hold full con- 
trol of them. The old system of joint-stock management of land 
_ and trade was abolished, and private property in land and stores 
 tookits place. An able soldier, Sir Thomas Dale, went to Virginia 
in 1611 with three ships, 300 colonists, and some livestock, and for 
five years exercised statesmanlike control. During these years the 
colony took up the cultivation of tobacco with great profit. 

Meanwhile, the Plymouth Company had failed in an effort to 
plant a colony at the mouth of the Kennebec River in Maine. 
Nothing more was done to colonize what is now New England 
until a group of Separatists, who believed that the Bible was the 
only test of faith and revolted against all other creeds, turned to 
this area. These Pilgrims placed themselves in partnership with a 
group of merchants and other businessmen, who agreed to finance 
the venture, In return for advances of ready money, the colonists 
promised to labour for seven years, throwing all they produced into 
acommon pool; both profits and land were to remain undivided 
for that period. Of two vessels dispatched, one turned back; 
_ but the other, the “Mayflower,” set sail on Sept. 16 (new style; 6, 
old style), 1620, with about 100 passengers and reached Cape Cod 
before the year ended. After much suffering and peril coura- 
geously met, the colony at Plymouth, Mass. (g.v.), took root. 
Within ten years it was prosperously expanding, had separated it- 
self from the partners in England, and had replaced the joint-stock 
arrangement with private properties and private enterprise. 

First Steps in Self-Government.—Both in Virginia and New 
England the colonists soon began to exercise a certain autonomy. 
Ih 1619 Gov. George Yeardley brought out to Jamestown a new 
plan of government and a momentous step forward was taken. A 
two-part legislature was created, one part consisting of the governor 
and his council, named by the company in England, and the other 
a house made up of two burgesses from each settlement, It was 
to legislate upon Virginian home affairs, subject to the approval of 
the governor and the company. During the summer the first true 
legislature in continental America met in the log church in James- 
town, A little later the Pilgrims, before leaving the “Mayflower,” 
adopted an agreement or compact. It was not a form of govern- 
Ment but an agreement that they would live together in orderly 
fashion under civil officers of their own selection. (For text of the 
‘ompact, see “MayrtoweEr.”) On board the ship John Carver was 
eet governor, soon to be succeeded by William Bradford. As 

on as they had begun housing themselves, the Plymouth settlers 
het and consulted upon laws both for their civil and military gov- 
mment resulting in the first New England town meeting. 
ot ut a colony of sturdier individualism, with a bolder degree 

self-government, was soon to be established. In the 12 years 
En 2 occurred the “Great Migration” of the Puritans from 
eland to America. These believers in a church purged of old 
ag and abuses, and a society purified of gross evils, were un- 

PPY under King Charles I, who in 1629 dissolved Parliament for 
fi Years, and under Archbishop William Laud, who declared war 
i them. Two men, John Endecott, who led a body of settlers 
Bet Mass., and John Winthrop, a country squire of great 
thar: showed special leadership, The crown in 1629 gave a 

ter to the Massachusetts Bay Company; the Puritans quickly 
Bare control of it; and Winthrop as governor persuaded the 
i ers to decide in favour of transporting company, charted 

A assemblage of colonists all together to Boston, Mass. ew 

at once migrated to this colony of Massachusetts Bay, with 


Bi 
“Ston as its centre, Careful estimates show that by 1641, 300 
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ships had carried 20,000 settlers to America, This was an almost 
purely English migration, which included a few aristocrats and 
many university graduates, Religious zeal animated most of the 
migrants. (See also MASSACHUSETTS: History.) 

The result was the erection of a church state which fell far 
short of democracy, but cherished a passion for liberty and self- 
government. Each town of Massachusetts Bay had its own church, 
minister, and town government and was an independent Congrega- 
tional community. Voting rights were limited to church members, 
and the ministers exercised a powerful authority in civil affairs, 
From an early date the voting freemen elected deputies to sit in 
the general court, or legislature, where they, the governor, and a 
small body of his assistants made laws and levied taxes. Thus a 
self-sufficient commonwealth of oligarchical type sprang into being, 
Governor Winthrop and others declared that it had absolute 
powers of self-government under the crown and owed no allegiance 
or deference to the British Parliament. ‘The dominance of the 
clergy, however, and the narrowness and harshness of their gov- 
ernment aroused great discontent. 

A combination of two impulses, the restlessness of men seeking 
better land and a desire for greater independence in religion and 
politics, led various elements in New England to establish other 
colonies. Thus Roger Williams, a stout adherent of freedom and 
tolerance, helped bring Rhode Island into existence; Thomas 
Hooker and others founded settlements on the Connecticut River; 
and the Rev. John Davenport and others established New Haven 
colony, which expanded along Long Island Sound. The early in- 
habitants of Maine and New Hampshire were controlled by Massa- 
chusetts Bay. All the New Englanders until 1680 practically ruled 
themselves. They regarded the government in England as sover- 
eign, but passed their own laws, traded under their own regulations, 
and raised their own forces for defense. Their tie with Britain 
was one of sentiment, not force, and they developed themselves in 
full freedom. 

Particularly during the years of civil war and Commonwealth 
in England did the colonies profit from the preoccupation of the 
mother country with its own affairs. The Massachusetts legisla- 
ture boldly asserted that the laws of the English Parliament did not 
reach into New England. Under Cromwell and the Common- 
wealth, Virginia was permitted to elect its own governor and coun- 
cil as well as burgesses. During the period of civil strife in 
England, the four colonies of Massachusetts Bay, Plymouth, Con- 
necticut, and New Haven in 1643 formed a New England con- 
federation which lasted for a full generation. Its primary purpose 
was defense against the Indians, French, and Dutch, but it also 
dealt with boundary controversies and provided “mutual advice” 
on various questions. 

Land Policy in New England and Virginia.—The New 
England colonies grew by a process of group settlement. The gen- 
eral courts of the various colonies, most notably that of Massa- 
chusetts Bay, would make a grant of land to a migrating group, 
fixing its boundaries carefully. This group would then establish a 
new town. Its common lands, fencing, grazing practices, and the 
mode of apportionment of farms were regulated by the general 
court or legislature; but each town then took control of land 
allotments and management. ‘The legislature determined who 
should be admitted to the town as settlers and freeholders. The 
town meetings, or boards of town proprietors, laid out the land 
of each settlement as house lots, common fields, meadow and pas- 
ture, and ultimately divided it among owners. Inhabitants of 
each town commonly dwelt together for society and protection 
and traveled from the town centre to till their acres. The typical 
town was thus closely akin to an English manor, but with no 
lord of the manor at its head. The town was, of course, the 
church centre, and its pastor was the community leader. Militia 
service, elections, and taxation were based on the town. (See 
further New ENGLAND.) s , 

In Virginia, settlement followed an entirely different pattern, 
There the colonists spread out widely up the creeks and rivers, 
soon moving westward as far as the falls of the James River where 
the city of Richmond now stands. Partly because tobacco rapidly 
impoverished the soil, they tilled land in much larger units, known 
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as plantations, with almost no village centres; and they made 
much greater use of servants than did New England. This pattern 
was unfavourable to social life, cooperation, and communal ac- 
tivities, but it created quite as strong a spirit of independence as 
that existing farther north. Throughout the 17th century the 
planters preferred white indentured servants to Negroes, and for 
a time as many as 1,500 arrived every year. They were mainly 
English, with an admixture of Scotch and Irish, and in general 
bound themselves, in return for transportation and support, to 
work without wages for from four to six years. This indenture 
or redemptioner system became a highly efficient aid to coloniza- 
tion, When they had worked out their terms, the servants moved 
up the streams, took land, began shipping tobacco from their 
own wharves, and thus became in turn independent planters or 
freehold farmers. 

The natural political units in Virginia were parishes and coun- 
ties. Parish institutions were chiefly ecclesiastical, but under the 
English system they included education; every minister kept a 
school and the vestry saw to it that all poor children could read 
and write. Children of prosperous families usually had private 
tutors. The counties increased in number to keep pace with the 
steady spread of population. By 1652 Viriginia had 13 counties, of 
which 9 lay on the James River and 2 on the York. The county 
courts held large powers of local government and tended to come 
under the control of a few influential families. Until 1636 the 
house of burgesses was practically elected on manhood suffrage; 
thereafter the vote was restricted, and when Sir William Berkeley 
became governor under the Restoration, he kept a compliant house 
in power for 15 years. 

Founding of the Middle Colonies.—Henry Hudson's voyage 
of 1609 to what is now New York Bay was intended to serve trade 
rather than colonization, The Dutch wished for cargoes of fur, 
lumber, and tobacco, But in 1621 the Netherlands government 
chartered the Dutch West India Company with power to build 
forts, to establish a government, and to colonize the land over wide 
areas, including the American coast. Two years later the heads of 
the company sent a vessel with 30 families of Walloons, Protestant 
refugees from the southern provinces of the Netherlands, to the 
mouth of the Hudson River, where they established the first per- 
manent settlement on the island of Manhattan. More settlers ar- 
rived, and in 1626 Peter Minuit, purchasing the island from the 
Indians, founded New Amsterdam as the seat of government for 
a colony. Ft. Orange (now Albany) had been planted up the 
Hudson two years earlier as a fur-trading post. New Amsterdam 
quickly became a cosmopolitan town, attracting people of various 
nations and faiths. It had the self-reliant, lawless atmosphere 
of a seaport, full of privateers, smugglers, tavern keepers, and 
roistering sailors. 

For several reasons New Netherland did not grow as vigorously 
as the British colonies. The Dutch West India Company was at 
first much more interested in preying on Spanish commerce in the 
Caribbean and Atlantic than in finding permanent settlers. It 
was also anxious to develop the fur trade and to share in the 
tobacco trade. When it turned to settlement in earnest, it adopted 
an unfortunate method. Beginning in 1629 it granted any patroon 
who brought out 50 families a great estate on which to settle them 
as tenants, with certain monopolies, as of milling, in the hands of 
the owner. This kind of feudalism gave a few great families an 
unhealthy share of wealth and power. Some small farmers did 
establish independent farms or boweries here and there, as did 
interloping Puritans from New England who sifted into West- 
chester and the northern reaches of Long Island; but they were 
not numerous. Finally, the governors and councils appointed by 
the Dutch West India Company, who ruled without any such 
popular assemblies as Virginia and New England possessed, were 
harsh, autocratic, and blundering. Far from gaining any popular 
following, they were generally disliked, The most famous of 


governors, Peter Stuyvesant was also the most headstrong and 


shortsighted s 
It was impossible for England long to permit a Dutch colony to 


break the line of its possessions on the Atlantic seaboard. In 
1664 a small English naval force obtained the surrender of the 
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New Netherland without firing a shot. The 7, 
the area accepted the new regime without pro 
appointed his brother James, the duke of York, 
of the colony of New York, a domain stretching fro 
cut River to the Delaware. At once a more lib 
The proprietor sent over a governor with instr 
the Dutch inhabitants generously, permit them 
and to make no interference with their language 
migration was encouraged and settlements thi 
Gov. Thomas Dongan summoned a representative 

the province of New York. (See New Yorx [Sram] i] 
New York [City]: History.) i 

One of the greatest of all colonial figures pı 
founding of what became Pennsylvania and D 
Penn, son of a prominent English admiral, had b 
the Society of Friends, or Quakers, in 1667, in hi 
aspired to establish a colony where every race and 
find both political and religious freedom. His fri 
duke of York, and the fact that the king owed a larg 
to Admiral Penn, enabled William Penn to gain cont 
part of the imperial domain assigned to the duke, W 
gave him a proprietary charter in 1681, he imme 
advertise for settlers, Publishing a description of Pi 
four languages, he offered newcomers land on very 
50 ac. (20 ha.) free, larger farms at a purely nom 
5,000 ac. (2,025 ha.) for £100. Penn visited his “hol 
in 1682, And in that year he laid down a charte 
which provided for a small elective council, to sity 
governor and initiate laws, and a larger elective 
or reject the proposed laws. Within a few years 
gained much larger powers and itself proposed 
1701 Penn granted a new charter that lasted until 
Revolution. 

It is not strange that Pennsylvania flourished: 
colonies. Immigrants flocked in large numbers, fi 
Germany especially, to enjoy the religious freedon 
criminal legislation, the easy terms for gaining fer 
opportunities for trade and manufacture. Penn 
Philadelphia, his “city of brotherly love,” wo 
green country town,” with gardens surrounding 
it did become a beautiful as well as a prosperous 
softened from its originally somewhat fanatical o 
colony a special atmosphere. It was in Pennsylv 
ber of institutions on which America later prided its 
first full-scale trial: complete religious freedom, tl 
of land to actual settlers at very low cost, th 
of a melting pot of races, and the establishment of 
open to all. Because of the high intellectual and 
of the Quakers, the cultural level of Pennsylvanit 
one of unusual elevation. It was noted for its lil 
homes, its interest in science, and its architectural i 
was only ten years old it had the first printing pre 
lished outside of New England. (See also PENNS 
tory.) 

Before Penn died, he bought from the duke 
counties on the Delaware River which became the 
state of that name. Though they shared their 
Pennsylvania, from 1702 they had their own el 

The other middle colonies also began under pr 
land had a history of special interest because of 
as a refuge for Roman Catholics, Charles I 
between the Potomac River and the 40th parallel i 
Calvert, Lord Baltimore, who was much interested 
His son, Cecilius, almost immediately succeeded to 
resolved to establish a colony where his fellow Ri 
could find peace. Early in 1634 the first shipload of 
lic settlers chose a site at St. Marys on a tributary 
near its mouth. Actually, Protestants soon constit 
of the settlers, for the Roman Catholics pref x 
gland. To meet this situation, Cecilius Calvert I 
sembly which he called to pass an act of religious 
1649, Unfortunately, this act was repealed before 
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Though Maryland profited 
from the proximity of Virginia, 
which gave it protection and 
trade, it had a troubled history. 
The Protestant settlers were irked 
by Calvert’s bestowals of land, 
offices, and favours on his rela- 
tives and his Roman Catholic 
friends, They were also irritated 
by the very limited authority that 
heallowed his assembly. Friction 
over religious and economic ques- 
tions culminated in hostilities in 
1654, the Protestant small farm- 
ers finally winning their main ob- 
jectives. When William and 
Mary came to the throne in En- 
gland in 1689, the Calverts lost 
control of Maryland; but when a 
new Lord Baltimore embraced 
Protestantism in 1715 the family 
regained its rights, (See also 
MaryLanp: History.) 

Meanwhile the future New 
Jersey had undergone some con- 
fusing and unprofitable changes 
of name and jurisdiction. The 
duke of York, the original propri- 
etor, had given the lands between 
the Hudson and Delaware rivers 
to two friends, Lord John Berke- 
ley and Sir George Carteret, as 
the province of Nova Cesaria, or 
New Jersey. To bring in more 
settlers, they drew up a charter or 
set of “concessions and agree- 
ments” which largely anticipated 
Penn’s liberal ideas, That is, they 
offered generous terms for ac- 
quiring land, complete freedom of 
Conscience, and a popular assem- 
bly. But Berkeley in 1674 sold 
hishalf share to two Quakers, who 
took the southwestern part of the 
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future’ state, while in 1680 Car- 
teret’s widow sold the northeast- 
tm half to a new body of propri- 
etors, Ultimately, in 1702 the 


(Top left) The earliest-known view of Savannah, Ga., March 29, 1734; British 
engraving, c. 1734. (Top right) Earliest-known view of New York City, as it 
appeared c. 1626-28; line engraving by Joost Hartgers published in his 
Beschrijvinghe van Virginia, Nieuw Nederlandt, Amsterdam, 1651. (Bot- 
tom) Saint Augustine, Fla., 1586; line engraving from Expeditio Francisci 
Draki equitis angli in Indias Occidentalis, 1588 


‘town took over both sections. 
(See also New Jersey: History.) 
Ra e Carolinas and Georgia.—The lands south of Virginia 
ee also colonized under royal grants to great proprietors. Under 
arles II, a group of eight men obtained a grant of all North 
mes between the 31st and 36th parallels. Two segments of 
NEN domain were developed in very different ways. Sir John 
Shaft, on and Anthony Ashley Cooper, who later became Lord 
5 Hee founded Charleston, S.C., in 1670 with settlers from 
dene and overcrowded Barbados, Groups of French Huguenots 
0 cots at once migrated to South Carolina, giving it by the year 
fst th Population, including Negro slaves, of about 5,000. At 
the colony was based on exports of foodstuffs to the West 
iced and of turpentine, tar, and furs to Europe. Then rice was 
arge eed from Madagascar, and the South Carolinians developed 
area a antations which grew rice and indigo very profitably. The 
ya T the north, meanwhile, was settled in moderate-sized farms 
tinia ariety of immigrants: British, Germans, drifters from Vir- 
Ri and adventurous New Englanders. A settlement of Swiss at 
The em added one specially prosperous element. 
Shatte jiundamental Constitutions” which John Locke helped 
landed ury draw up for the Carolinas, providing for a hereditary 
Ameri nobility bearing bizarre titles, was totally unsuited to the 
can scene, and never went into real effect. The proprietors 


gave each colony instead á simple, workable form of government 
with governor, council, and assembly. In the Carolinas, as in 
Virginia, population spread widely over the land, and though 
Charleston became an opulent and fashionable little city, other 
towns were few and small. In social and economic character the 
two colonies differed sharply. North Carolina found that its 
tobacco and naval stores, shipped from poor harbours, offered 
much less revenue than South Carolina’s staples. It had no mer- 
chants and ship captains to match those of Charleston, and very 
few great planters. Its populace was poor, ill educated, and rest- 
less, and only a few ¢oastal centres had any touch of learning or 
aristocratic manners. In South Carolina, however, many planters 
accumulated wealth at their country estates, where they lived most 
of the year; they had fine town houses in Charleston, where in the 
hottest summer months they kept up a pleasant social life with 
rich traders and professional men; and they gave the commons 
house, as they called the assembly, an English tone. 

But North Carolina had two compensations: its white popula- 
tion grew much faster than that of South Carolina, while slaves 
were fewer; and its people had a much stronger sense of democ- 
racy. (See also NortH CAROLINA: History; Sout CAROLINA: 


History.) 
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Georgia, the last of the 13 colonies to be founded, was the cre- 
ation of a group of British philanthropists. These proprietors, 
obtaining a grant of lands between the Savannah and Altamaha 
rivers, hoped to give debtors and other deserving poor people a 
new start in life. In 1733 they sent over Gen. James Oglethorpe 
with 100 settlers to establish the town of Savannah. Some of the 
regulations imposed by the trustees were more idealistic than 
realistic. Slavery was prohibited; the importation of rum, brandy, 
and other strong drink was forbidden; and, to prevent the growth 
of large estates, every charity colonist was restricted to 50 ac. 
of land, which he might transmit only to a male heir. This 
benevolent paternalism retarded the growth of Georgia. The set- 
tlers quickly found that they needed larger units of land for eco- 
nomic tillage, and that slave labour would be advantageous. They 
wanted to exchange their lumber for importations of rum from 
the West Indies. The trustees gradually liberalized their rules, 
while in 1751 they allowed the colonists to elect an assembly. The 
following year, when their tenure of the proprietorship lapsed, they 
made no effort to renew it but allowed the crown to take over 
Georgia. 

As a crown colony it still remained so weak that it needed con- 
stant subsidies. Its agriculture became more and more like that 
of South Carolina, and it developed a society of slave-owning 
planters in the lowlands, merchants in Savannah, and small farm- 
ers in the uplands. But the philanthropists had accomplished 
three valuable results: they had saved a considerable number of 
neglected and abused people; they had maintained a buffer be- 
tween the other southern colonies and Spanish Florida; and they 
had laid the foundations for one of the greatest of the southern 
states. (See also Grorcia: History.) 

New Shapes of Colonial Development.—In the 80 years be- 
tween 1660 and 1740, three great new forces began to reshape the 
British colonies in North America. They were the economic regu- 
lations embodied in the Acts of Trade and Navigation; the partial 
systematization of imperial administration; and the contest with 
the French for dominion over the continent. By the year 1700 the 
colonists probably numbered about 250,000, and were increasing 
at a rate that has seldom been equaled in the history of western 
nations, Immigration, early marriages, the economic value of 
children in an agricultural society, and the relatively high level of 
health sped this growth. 

Under the concept of mercantilism generally accepted by West- 
ern Europe, English economic policy regarded the colonies as part 
of an imperial whole which should aim at self-sufficiency and a 
favourable trade balance. Each part of the empire had something 
to give and something to receive. This policy was first embodied 
in three acts of Parliament in 1651, 1660, and 1663. The law of 
1651 provided that all goods imported into England or the colonies 
must be carried in ships of which the owner, captain, and crew were 
English (colonials, of course, rated as Englishmen). The excep- 
tion to this rule was that all goods imported into England and the 
colonies from Europe might come in ships of the nation which pro- 
duced the goods. The law of 1660, strengthening the first, required 
that ships used in carrying goods in and out of Great Britain 
must be built as well as owned and manned in England or the 
colonies. It also required that certain “enumerated articles,” of 
which sugar, tobacco, and indigo were the chief, be sold only to 
England or to other colonies. To give the colonists full control 
of the home market, no one could grow tobacco in England or 
import it from a foreign land. The law of 1663 was more serious. 
It stipulated that European goods must be shipped to the colonies 
through England, and thus made it necessary for many colonial 
merchants to add an extra leg to their voyages. 

Many colonists attempted to evade these acts. They shipped 
enumerated articles to Europe instead of to England; they im- 
ported European goods directly from Europe without stopping in 
English ports. New laws of 1673 and 1696 were then passed by 
Parliament to end the evasions. Moreover, the list of enumerated 
articles was lengthened, so that by the year 1721 rice, molasses, 
naval stores (tar, pitch, and turpentine), furs, and copper, all im- 
portant to the colonies, had been placed under ena: In bd 
Parliament adopted a still more serious measure, the Molasses Act, 
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which placed heavy duties on all sugar, molasses, 

spirits imported into the colonies from the Frei bans 
Spanish possessions. The object was to restrict trade to the Briti 
West Indies. Had it been enforced this law would have been i 
trous, for the colonies exchanged large quantities of fish, Jumi 
meat, and foodstuffs with the foreign islands for these commoditi t 
eae the English government winked at the wholesale a 

Other irksome restrictions on the colonies concerned manufar 
tures, for the mother country wished to preserve the coloni! 
market for its own industries. The Wool Act of 1699 forbade the 
shipment of woolen fabrics across any colonial boundary, The 
Hat Act of 1732 similarly forbade any colony to export its hats and 
limited the number of apprentices. Late in the colonial perio 
the Iron Act of 1750 stopped the erection in the colonies of rolling 
and slitting mills, forges, and ironmaking plants, Like all ney 
communities, the colonies needed a more abundant currency thay 
they had and wished to print paper money, but the British authori- 
ties feared an inflation which would hurt British creditors and 
raise the price of colonial exports. In 1751 they therefore for 
bade the issuance of paper money by New England, and in 176 
applied the ban to the other colonies. 

But the mercantilist enactments had many features favourable 
to the colonies, and in total effect they were far from harsh, The 
navigation laws fostered shipbuilding in the colonies. A numberof 
important American products were given a monopoly of the Brit- 
ish market. Colonial pig iron and bar iron were admitted to 
Great Britain without duty, British bounties were paid on the | 
production of naval stores. These facts, coupled with the “salu 
tary neglect” of the colonies introduced by Robert Walpole and 
the nonenforcement of the more onerous laws, permitted a steady 
development of American economic life. The colonists meanwhile 
had the protection of the British army and navy. Nevertheless, 
two facts respecting the acts of trade had their bearing on later | 
events. First, the colonies, like most frontier agricultural com- 
munities, were plainly exploited by the older nations both ds 3 
source of low-priced raw materials and as a market for manufac | 
tured wares—and like other frontier lands, they resented the fact 
Second, widespread law evasion fostered in the colonists a spit 
of disobedience and insubordination. 

Imperial Organization.—Step by step the list of oh 
inces lengthened. On the accession of the duke of York to 
throne, the proprietary colony of New York entered the new stalls 
and there remained. New Hampshire became a royal provinte # 
1679. The restoration of the Stewarts put an abrupt stop to m 
wide free autonomy of Massachusetts Bay. A royal nara { 
inquired into charges that the Puritans had violated their € 
and disobeyed imperial enactments. Continued Ce 
Charles II to abrogate the charter in 1684 and take speci N 
sures for governing the colony. Massachusetts, with pet g 
Hampshire, and part of Rhode Island, was first given a ia 
ernor; then in 1686 Sir Edmund Andros arrived with inst der hi 
to take all New England, New York, and New Jersey w 
jurisdiction. His arbitrary regime ended, hoven its B | 
“glorious Revolution” of 1688 in England, and Massat xs a 
by adroit effort obtained from pe and Mary a ne 
which incorporated Plymouth in the colony. | 

By the time of George I, eight of the colonies were roya m 
inces. Connecticut and Rhode Island under 
were virtually little republics; Pennsylvania an n set, 
still under proprietary regimes; and Georgia, British fence 
struggled along under its trustees until 1752. Some Lsi l 
wished all the colonies put under uniform royal con Tie resell 
cessive ministries hung back, unwilling to arouse pore nies 
ment or increase the power of the crown. All the ¢ ations aod 
representative assemblies which controlled appropri on 
filled many offices and were usually in sharp OPP Rhode 
royal governors or proprietors. Connecticut an 
elected their own governors. The colonists had a more 
these continuous quarrels, for self-interest gave the! a did 
sistence and skill. But representative self-govert ni aws” 
mean a true democracy. The franchise in all the co 


a property basis, so that the poorest people were unrepresented in 
the assemblies. Moreover, the oldest settled seaboard communities 
saw to it that apportionment of seats favoured them as against the 
newer frontier settlements. 

Inall the royal and proprietary colonies, the assembly attempted 

to whittle away the powers of the executive. Using their power 
of taxation as a lever, they steadily encroached on the authority 
of the governor and widened that of the legislature, They seized 
control of fees on which the executive depended, turned appointive 
positions into elective offices, and staged frequent revolts against 
the governors’ councils and other “official cliques.” Popular gov- 
emment thus broadened decade by decade. One province, Penn- 
sylvania, after 1701 had no legislative council, the assembly con- 
trolling all legislation. 
Ultimate authority over British America rested in the crown, 
acting through the secretary of state and privy council, But it 
was deputed to a succession of committees or boards: first, in 
1660, to the privy council committee for foreign plantations, then 
in 1675 to the privy council committee called lords of trade, and 
finally in 1696 to the commissioners of trade and plantations, 
separate from the privy council. It was impossible, however, to 
keep control highly centralized; it was distributed to various agen- 
ties, The treasury board audited whatever revenues came from 
the colonies, oversaw expenditures for them, and scrutinized ap- 
pointments for the colonial service. The admiralty board dealt 
with the equipment of the navy in American waters, the protection 
of commerce, and the punishment of smugglers. The war office 
had control over military affairs within the colonies. The bishop 
of London supervised the appointment of clergymen of the Angli- 
can Church, watched over their conduct and the parish schools 
they helped keep. The privy council received letters and petitions 
on colonial business, arranged hearings and inquiries, and issued 
letters, instructions, and orders in council on a wide variety of 
Subjects, It also acted as a colonial court of appeals. 

The administration thus required a considerable bureaucracy. 
But in time a good deal of the business was handled directly by 
the office of one of the secretaries of state in London, without 
going before the privy council, That is, the cabinet took control; 
the secretary of state for the southern department became specially 
important, Various colonies sent to London agents like Benjamin 
Franklin, or hired some able British subject, such as Edmund 
Burke, to make sure their views were effectively presented. In 
general, imperial administration was loose rather than strict. The 
_ ‘ety remoteness of the colonies helped ensure this; to send a let- 
ter from England to New York and get an answer took at least 

tee months, Distance, a tradition of letting well enough alone, 
ind a belief that the Americans could mind their own affairs 
“ipably combined to make the crown authorities complaisant. 

ntil 1760 the colonists possessed a greater political freedom than 
gris any other people on earth, They enjoyed many privileges 
yo that were totally unknown in French and Spanish 


Until 1760 Parliament passed only about 100 statutes in all re- 
ting to the colonies, and most of these dealt with military and 
“ohomic matters. Some of the provinces adopted great parts 
Of the statute law of England, and all of them attached high im- 
Portance to the English guarantees of fundamental rights. The 
lish common law automatically came into force throughout 
"itish America, While the crown after 1690 generally required 
or Colonial assemblies to send their acts to England for approval 

disapproval by the king in council, this was not a great hardship. 
the 18th century advanced the imperial government was con- 
ed primarily with the acquisition of more colonial territory, 

xing of boundaries, and the maintenance of commercial in- 
i ests, It also gave some attention to the Anglican Church and 

Tevenues, 

Y the end of the colonial period the Puritan or Congregational 
lurch enjoyed establishment in Massachusetts, New Hampshire, 
Connecticut. Farther south the Anglican (Episcopal) Church 
lan “stablished in the two Carolinas, Georgia, Virginia, and Mary- 
N andin four southern counties of New York; but its hold in 
arolina and western Virginia was precarious. In the other 
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colonies, Rhode Island, Pennsylvania, Delaware, and New Jersey, 
church and state were separated. The discrimination involved in 
the Congregational and Episcopal establishments did not mean that 
religious tolerance suffered. On the contrary, in the 18th century 
freedom of faith was much more widely accepted in British 
America than in most other parts of the world. The crusading 
Roger Williams and the liberal William Penn had founded model 
commonwealths whose influence was widely felt, The crown, 
the various proprietors, and important colonial interests, eager to 
attract settlers, had encouraged a variety of religious sects: Jews 
to New York and Rhode Island; Huguenots to South Carolina 
and New York; Mennonites, Dunkards, and other German sects 
to Pennsylvania; Scotch-Irish Presbyterians to lands all the way 
from New Hampshire to North Carolina; and Roman Catholics to 
Maryland. This variety of denominations helped keep the re- 
ligious atmosphere free. In some colonies Jews were barred from 
the franchise and from office, but Jews were few in number; in 
most colonies Roman Catholics (partly because of fear of the 
French) lay under some disabilities, but they had far more free- 
dom than Protestants enjoyed in Roman Catholic lands. 

The temper of colonial life was friendly to freedom of thought 
in every field. Both in New England and the southern provinces 
the grip of the established churches was gradually loosened as 
the 18th century wore on; dissenting sects grew rapidly among the 
common people, and deism among the intellectuals. Taxation for 
the establishment of churches naturally aroused increasing resent- 
ment. The religious revival called the Great Awakening (see Re- 
VIVALIsM ), which reached full force in the 1730s, perhaps indicated 
that the older churches had failed to provide the emotional and 
intellectual nutriment the people needed. It was led in Massa- 
chusetts by Jonathan Edwards, an eloquent Yale graduate whose 
sermons dealt with faith, sin, and punishment; in the middle colo- 
nies by William Tennent, who came from Scotland to preach with 
fervour and to establish a “log college” in Pennsylvania for train- 
ing other zealous clergymen; and in Georgia by the indefatigable 
George Whitefield who soon began touring other colonies and cast 
his spell everywhere over immense audiences. The movement 
continued with vigour throughout the 1740s, converted multitudes, 
and by strengthening a spirit of revolt against older forms of re- 
ligion gave new strength to the Baptists, to new light Presbyterian- 
ism, and in time to the Methodists headed by John Wesley. 

The colonists had at least as much freedom of speech, of assem- 
bly, and of the press as did the British at home, When John Peter 
Zenger allowed a political leader in New York to criticize the royal 
governor in his New York Weekly Journal, he was arrested for 
libel. By a spirited appeal to the jury the aged but intrepid 
Andrew Hamilton, an attorney of Philadelphia, won Zenger’s re- 
lease on the ground that a fundamental English liberty was at stake, 
As this case suggests, America was soon a land of newspapers. By 
1765 every colony but Delaware and New Jersey had at least one, 
and the whole list numbered 25. Debate in the colonial assemblies 
had even fewer inhibitions than in Westminster and was in general 
fully reported and discussed, Pamphlet publications increased, 
Intermarriage among peoples of different national stocks produced 
new generations, with no firsthand knowledge of Europe, who con- 
sidered themselves purely American, All the conditions of life 
in the new country, where the abundant natural resources could 
be seized only by determined efforts, encouraged a spirit of in- 
dividual enterprise which chafed at restraints. 

The Contest with France.—It was inevitable that Great Brit- 
ain and France should wage a struggle for mastery in North Amer- 
ica. Two powers could not occupy the same land without a 
desperate battle for supremacy. In its century-long course and 
its far-reaching consequences, this became one of the epic contests 
of modern history. It was a protracted war between two peoples, 
two cultures, and two sets of political and religious institutions. 
Fought out with the deep wilderness as the setting and background, 
and involving the savage Indian tribes as participants on both sides, 
its marches, sieges, and battles have a picturesqueness seldom found 
in modern war. It produced leaders of high character and ability: 
the comte de Frontenac, Antoine de'la Mothe Cadillac, and the 
marquis de Montcalm on the French side; James Wolfe, Lord Am- 
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herst, John Forbes, and George Washington among the Anglo- 
Americans. 

Led by Samuel de Champlain and by Jesuit, Recollect, and Fran- 
ciscan churchmen, the French strove with little success in the 
first half of the 17th century to develop Canada as a colony. 
Seeking fish, furs, and converts in a chilly, difficult land, they 
failed to plant strong agricultural settlements. The despotic if 
paternal government in Paris kept the colonists under tight rein 
instead of encouraging self-government and individual initiative 
based on the British model; it refused to allow any but Roman 
Catholics to emigrate instead of inviting persons of all faiths. By 
1660 only a few thousand French were settled in all of Canada. 
But when Louis XIV came to the throne he showed an intelligent 
interest in New France. His government sent out shiploads of emi- 
grants, gave generous subsidies, encouraged exploration, and helped 
fur traders and missionaries carry French influence through the 
Great Lakes region. In 1659 the first bishop, Frangois Xavier 
de Laval Montmorency, an able, iron-willed man, arrived in Que- 
bec, determined to make the church dominant in a livelier, more 
energetic colony. 

Then in the last quarter of the century the greatest of the French 
governors, the comte de Frontenac, made New France a genuine 
threat to British America. During his regime, which with one 
short interval lasted from 1672 to 1698, the great explorations of 
Pére Jacques Marquette, Robert Cavelier, sieur de La Salle, and 
Louis Jolliet opened the way into the West. They mapped much 
of the upper Mississippi and Ohio valleys; La Salle descended the 
Mississippi to its mouth and penetrated Texas. Two other ex- 
plorers, Pierre Esprit, sieur de Radisson, and Médart Chouart, 
sieur de Groseilliers, entered the country beyond Lake Superior. 
Frontenac, with characteristic ability and determination, asserted 
the authority of the secular arm over the church, The hostile 
Iroquois had practically wiped out the friendly Huron and Erie 
tribes among whom the Jesuits had made their best converts; 
Frontenac chastised the Iroquois and temporarily broke their 
strength, As New France expanded, the English became alarmed. 
In Europe the Stewarts, subservient to the French crown, made 
way in 1688 for William and Mary; and William of Orange, who 
had defended the Netherlands against the attacks of Louis XIV, 
was ready to continue hostilities. The conflict at once spread to 
North America, where it was called King William’s War (1689- 
97). 

In this first round of the long conflict neither side accomplished 
much. Enlisting Indian allies in a warfare of barbaric ruthless- 
ness, the French raided the English colonies from Schenectady, 
N.Y., to Haverhill, Mass., and along the Maine coast. In return 
the English organized an expedition which captured Port Royal 
in Acadia (now Annapolis Royal, Nova Scotia), and sent a fleet of 
34 ships under Sir William Phips which disastrously failed to take 
Quebec, The final Treaty of Rijswijk left matters just as they 
had previously stood. After a brief breathing space the War of 
the Spanish Succession, called in America Queen Anne’s War, fol- 
lowed (1701-14). While Marlborough won his brilliant victories 
in Europe, hostilities ran their former course in America. The 
French once more conducted horrifying raids with the Indians on 
exposed settlements; the Anglo-American forces once more re- 
taliated with descents on Canada. While a new expedition against 
Quebec again failed, this time by shipwreck, New England troops 
and British marines recaptured Port Royal. But this time the 
Treaty of Utrecht (1713) gave the British Empire great gains—in 
Europe, Gibraltar, and Minorca; in America, Acadia, Newfound- 
land, and a great belt of territory surrounding Hudson Bay. 

The final test of strength lay not far ahead. In preparation 
the French set up a belt of forts around British America. They 
had founded Mobile, Ala., in 1702, and established New Orleans, 
La., in 1718. They connected these Gulf ports with Quebec by 
nine important posts: Ft. Chartres on the Mississippi opposite 
St. Louis, Mo.; Vincennes and French Fort on the Wabash River; 
Ft. Miami on the Maumee River; Ft. St. Joseph near the lower tip 
of Lake Michigan; Michilimackinac and Ste. Marie on the upper 
lakes; Detroit, guarding Lake Huron; and Niagara, guarding Lake 


Erie. Thus New France possessed itself of the heart of the con- 
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tinent, confining British America to the seaboard. Wh 
conflict broke out, the War of the Austrian Successio 
(called in America King George’s War), the Frenc 
their vital positions. They had built a strong fort, 
burg on Cape Breton Island to guard the mouth of the § 
River, and it sheltered privateers who harried New En 
merce. Gathering all their energies, the New Englan 
William Pepperrell astonished everyone by capturing it, 
a brilliant feat. When peace was made, however, 
returned Louisburg to France. 

Once more the French took steps to strengthen their 
Laying claim to the whole Ohio Valley, they built a ni 
forts from what is now Erie, Pa. (Presque Isle), to th 
River. i 
land companies had a strong interest. 
English traders away from the country, Gov. Robert Di 
Virginia sent George Washington to tell the French in tun 
off and to build a fort on the site of present-day Pittsbi 
sequel was the capture of the site by the French, their 
Ft. Duquesne, and a clash between French troops ani 
militia under Washington. Thus opened the final coi 
two empires in North America (1754-63). log 

The French and Indian War.—The French had ce 
vantages in this hard-fought struggle, which became know 
French and Indian War in America and the Seven Ye 
Europe. France was more populous than Great Britain, 
military forces, and theoretically could send over gr 
The highly centralized government of New France 
hostilities more efficiently than the loosely associal 
under 13 different governments. The strategically 
forts were an important asset. But in the end the Brit 
were certain of victory. They had a population by 17 
1,500,000, 15 times as great as that of New France 
superior strategic position; operating from inside lines, tl 
strike at almost any point in the long, thinly peopled 
cent extending from Louisburg to New Orleans. The Bi 
superior to the French, could better reinforce and supp 
and could lay siege to the ports of New France. F 
Britain and British America excelled in leadership. 
(Lord Chatham) as prime minister of Great Britain 
self a greater statesman than anyone in France; Wol 
and Lord Howe were a trio of generals the French coul 
and such colonial officers as Washington and P! 
showed real ability. 3 

At first the war went badly for the Anglo-American 
peditions in 1755 against the French forts at Niagara 
Point on Lake Champlain broke down, An army mal 
Gen, Edward Braddock to seize Ft. Duquesne fell int 
and was almost destroyed, with the death of its comm 
next year a brilliant French soldier, the marquis de 
arrived and gave his forces new energy and organiza! 
once captured the British post at Oswego on Lake Oni 
in 1757 he took Ft. William Henry at the southern” tj 
George. Later he defeated a British attempt to invade 
by way of Ticonderoga and Lake Champlain. i 

But after Pitt flung himself into the tasks of war 
siasm and vision, the current changed its course. i 
the army and navy on a scale never before seen in 
obtained from the colonial governments, impressed. 
the gravity of the contest, a new degree of cooperati 
a three-pronged plan of campaign was pushed © 
sources, able generals, and indomitable determination. 
a road across Pennsylvania and seized Ft. Duquesne; 
the French; Amherst took the fortress of Louisburg 
and last time; and other troops took possession of ou 
Ohio. In the summer of 1759 came the decisive stro 
in America. Wolfe, after two months of an unsucci 
Quebec, found a path up the cliffs; led 4,500 troops UP 
of night; and at dawn of Sept. 13 confronted Mon! 
Plains of Abraham commanding the city. Wolfe 
but not before he heard that the French were 10 figh 
was borne back mortally wounded during the rout. 
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of Quebec decided the campaign, the war, and the fate of New 
France. The next year Montreal fell to Amherst, 

The Treaty of Paris (1763) gave Great Britain all the French 
possessions in America east of the Mississippi save two small fish- 
ing islands, and the island of New Orleans. Spain, which had en- 
tered the war, ceded Florida to Great Britain. The whole eastern 
alf of the continent, except for New Orleans, which France turned 
over to Spain, became part of the British Empire. It was a matter 
of great and almost immediate concern to Americans that Louisiana 
and all French claims west of the Mississippi were ceded to Spain. 
The British during the war had captured Cuba and the Philippines 
rom the Spaniards; the fact that they were quietly returned to 
Spain would in time also concern American policy. But the great- 
est fact of all was that for the moment the colonies seemed free 
rom all threat of aggression, (See FRENCH AND INDIAN WAR; 
Seven YEARS’ WAR.) 

American Social and Cultural Development.—Seven of 
the colonies made an effort in 1754 to devise a plan of closer as- 
sociation, Their governors met at Albany to agree upon a treaty 
with the Iroquois. Benjamin Franklin, who was present, offered 
ascheme of colonial union which, if adopted, might have prevented 
ordelayed the American Revolution. It called for a congress with 
power to treat with the Indians, control the public lands, maintain 
military forces, and collect taxes for common objects. But though 
the Albany meeting accepted the scheme, the colonies were too 
jealous of their separate powers to approve it, while the British 
government feared that it might unduly increase the strength and 
independence of the provinces. The 13 colonies were separated by 
geographical distance and difficulties of travel, by differences of 
temper, religious thought, and custom, and by provincialism of 
spirit, Even in the crisis of war with the French they cooperated 
poorly. (See ALBANY CONGRESS.) 

Yet they were united by their common English tongue and its 
rich literature; by their common experience with representative 
forms of government; by the English common law; and by a basic 
similarity of outlook. They all believed in democracy in the sense 
of a rough equality of opportunity and the possession by every 
man of the basic human rights of life, liberty, and property. Dur- 
ing the 18th century barriers between the colonies were steadily re- 
duced. Roads were opened, coastal shipping increased, and inter- 
colonial travel became commoner, The newspapers and pamphlets 
of one province were read widely in others. Restless young men 
thigrated freely, as Franklin moved from Boston to Philadelphia, 
and Alexander Hamilton from the British West Indies to New 
York. A post-office service was established for British America, 
With Franklin as postmaster, 1753-55, Businessmen made fre- 
quent journeys from colony to colony to promote trade, and if they 
Were members of a fraternal order such as the Masons, or ofa 
Special religious body such as the Quakers, found warm welcomes 
ftom fellow members. Mechanic groups were much the same in 
Charleston, New York, or Boston; the lawyers and large land- 
olders of the various colonies held the same views. 

Seven different colleges and'a large number of private academies 
Were established in the colonies before the Revolution. Harvard 
a founded in 1636, William and Mary in 1693, Yale in 1701, and 

Ing’s College (later Columbia) in 1754. The Great Awakening 
tlped bring about the opening of the institutions which grew into 
tinceton (1746), Brown (1764), and Dartmouth (1769). At first 
‘egiate studies emphasized the classical languages, mathematics, 
fo thetoric, and astronomy, but later science gained a strong 
Wt Some large private libraries were collected, those of 
illiam Byrd in Virginia and Cotton Mather in Massachusetts 
A’ specially noteworthy. Not all the books were imported, for 
ti aes printers began reaching up toward a total of 1,000 titles, 
Re Y British, a year, Benjamin Franklin was the most versatile 
cal eee author, publishing essays, satires, scientific papers, and 
ae of aphorisms. Historical works of importance were 

en in the first 60 years of the 18th century by Robert Beverley 
irginia, John Lawson (an expert on Indian life) for North 
rolina, and Thomas Prince for New England. s 
Ro rteen colonials obtained the high honour of election to the 

yal Society in the 60 years preceding the Revolution; among 
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JOIN, œ DIE, 


THE GRANGER COLLECTION 


“JOIN, OR DIE,'’ THE FIRST-KNOWN AMERICAN POLITICAL CARTOON, PUB- 
LISHED IN MAY OF 1754 BY BENJAMIN FRANKLIN IN HIS NEWSPAPER, THE 
“PENNSYLVANIA GAZETTE.'' THE CARTOON URGED THE BRITISH COLONIES 
TO UNITE AGAINST THE FRENCH . 


them were Cotton Mather of Massachusetts, Benjamin Franklin of 
Pennsylvania, and Alexander Garden of South Carolina, Mather’s 
greatest work was the mélange of history, biography, religion, and 
science entitled Magnalia Christi Americana, Jonathan Edwards 
made an important contribution to philosophy in his treatise on 
Freedom of the Will (1754). The Pennsylvania botanist John 
Bartram, the astronomer David Rittenhouse of the same province, 
and the mathematician John Winthrop IV of Harvard all did 
creditable work. Many specimens of a truly beautiful architecture, 
mainly English in design and detail, could be found by 1750 in all 
the colonies from Maine to South Carolina. Skilled cabinet- 
makers, migrating from Europe, trained excellent colonial artisans, 
At least four painters attained such distinction that their work has 
been carefully preserved and highly prized: John Singleton Copley, 
John Smibert, Robert Feke, and Benjamin West—the last-named 
in time becoming head of the Royal Academy in London. Town 
planning of a high order was to be found in Philadelphia, Williams- 
burg, and Savannah. 

Altogether, the colonies by the end of the French and Indian 
War were becoming mature in some cultural as well as political 
and economic respects. Their lawyers, doctors, educators, and 
other professional men looked to Europe for standards, but hardly 
felt inferior to their European contemporaries. Their intellectual 
ties with Great Britain grew closer with the improvement in com- 
munications. Newspapers clipped much of their foreign intelli- 
gence from English journals; students pursued law at the London 
Inns of Court and medicine at the university in Edinburgh; Angli- 
can priests had to be trained and ordained in England; and English 
ideas, notably those of Sir Edward Coke, the Commonwealth 
thinkers, and John Locke, shaped political thought. Loyalty to 
the crown and affection for the mother country were still strong 
in 1763—stronger than intercolonial ties. Franklin thought that 
a union of the colonies was impossible without a course of flagrant 
oppression by Britain. 

But after the French and Indian War the colonists had no inten- 
tion of accepting a subordinate position in the empire. They were 
proud of the fighting record of their soldiers. ‘They knew well that 
Philadelphia was the second largest city under the British flag and 
that as a seat of learning, scientific inquiry, and the arts it com- 
pared well with any city outside of London. They knew that 
American commercial enterprise equaled that of England and that 
they were making more rapid advances in some respects than any 
other people in the world, A spirit of self-sufficiency pervaded the 
land. It was especially strong among the settlers of mixed stocks 
who had moved out toward the frontiers and among the artisans, 
mechanics, and labourers of the towns. The atmosphere was 
changing, and John Adams spoke truly when he later declared: 
“The Revolution was effected before the war commenced. The 
Revolution was in the minds and hearts of the people.” (A. N.) 
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THE CONTEST FOR INDEPENDENCE, 1763-1783 

Early in 1763 King George III and his ministers proclaimed 
the triumphant close of the Seven Years’ War and took the first 
long steps toward another conflict that would shake the British 
Empire to its foundations. Fifteen days after the signing of the 
Treaty of Paris, the secretary at war announced in the House of 
Commons a ministerial plan to raise the British garrison forces in 
North America from a peacetime establishment of 3,100 men to 
7,500, declaring that these troops should “be supported the first 
year by England, afterwards by the Colonies.” This simple 
proposal raised issues that gradually drove the American colonists 
toward independence. 

Earlier Disagreements.—Relations between Britain and the 
colonies had not been altogether harmonious before 1763; in 
fact, there had been so many contests that one may think of them 
as chronic. The colonists had steadily striven to achieve control 
of their local affairs and had actually reached that goal in Con- 
necticut and Rhode Island before the end of the 17th century. 
In the other colonies they had encountered resistance by proprie- 
tary and royal governors, councillors, judges, and other officials, 
They had striven to make the elected lower house of the assembly 
the dominant force in every colony. In these struggles the lower 
house had gradually seized the initiative with regard to money 
bills, and then with regard to legislative questions in general. It 
had also invaded the area of executive authority. In all the colo- 
nies it was claimed that for domestic affairs the lower house was 
the counterpart of the English House of Commons; and such was 
the case in fact, although in British theory the colonial legislatures 
were merely municipal bodies. To be sure, parliamentary efforts 
to confine American commerce and manufacturing had not yet 
created grave grievances; Parliament had not tried to tax the main- 
land colonists for revenue; and the Americans had not questioned 
the control of foreign affairs by crown and Parliament. 

It may be argued that Britain entered upon its new colonial 
policy as early as 1759. In that year the tide of war had shifted 
strongly in favour of Britain (and its colonies), and British of- 
ficials therefore acted more vigorously in colonial questions. 
Evidence of a marked change is to be found in the disallowance 
by the Privy Council of the Virginia Two-Penny Tobacco Act in 
August 1759; increasing insistence in London that instructions to 
royal governors had the force of law; orders from London requir- 
ing that new laws changing old ones in Virginia, Massachysetts, 
and South Carolina should not go into effect until approved by the 
Privy Council; and demands from the imperial capital that judges 
in New York and New Jersey hold office during the king’s pleasure 
rather than during good behaviour. 

The Anglican Church supplied other grievances between 1759 
and 1763. Its instrument, the Society for the Propagation of the 
Gospel in Foreign Parts, had established “missions” in New 
England before the Seven Years’ War, but had then relaxed its 
efforts. In 1761 the Society, following the leadership of Thomas 
Secker, Archbishop of Canterbury, opened a new mission church 
at Cambridge, Mass., in the heart of Congregationalism. Not 
content to proselyte in Cambridge, the archbishop also sought to 
prevent the Congregationalists from sending missionaries to the 
Indians. A Massachusetts act of 1762 to assist them was, through 
the influence of the archbishop, disallowed by the Privy Council 
in the following year. The activities of the Anglicans, supported 
by British officials, irked the Congregationalists, who had long 
feared that the Church of England would send a bishop to America. 

New Colonial Policy.—If British colonial policy did not defi- 
nitely turn a corner before the end of the Seven Years’ War, it 
did soon thereafter. The decision of George III and the ministry 
headed by the earl of Bute to seek the enlargement of the garrison 
forces in North America was unquestionably momentous. As the 
Seven Years’ War drew to its end, the British government moved 
to reduce the regular army because it was expensive and because 
so large a force would not be necessary in peacetime. Parliament 
accepted a recommendation from the ministry that 75 regiments 
be kept in service, including 17 to be stationed in North America. 
Such an establishment, 50% larger than in 1754, might not have 
been approved by Parliament had it not been announced that the 
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colonists, including those who resided in the West Indies 
required to pay their share of its cost. f 

It is doubtful that so many troops were needed in | 1 
for defense; a much smaller force had been thought sufiic: 
before 1754, when French Canada had posed a serious’ the 
Of course, garrison troops were needed in the St. Lawrence Valley 
to prevent a French Canadian revolt, and it was logical ie: 
others in the Floridas to check possible Spanish aggression, 
detachments to be maintained in interior forts were speci: 
signed to the task of warding off Indian attacks, It is clear en | 
that only a portion of the British Army in America was to he 
directly devoted to the protection of the 13 colonies and that the 
colonists were likely to bear a disproportionate part of the oo 
of the new establishment. What was worse, the coloni were 
asked neither what kind of defense they desired nor whether they f 
were willing to help pay for it. Trouble would certainly come 
when the British government sought to compel the colonists to 
pay, especially since it had been more or less understood in the 
past, at least by the colonists, that they had accepted parliamen. f 
tary regulation of their manufacturing and commerce only in er 
change for protection. 

Although the attempt to extract money from the colonists to 
pay for the new army in America was not scheduled to take place 
until 1764, the Bute ministry was disposed to act vigorously in 
colonial matters in the meantime and there was no slackening of 
energy when George Grenville became first lord of the treasury 
as well as chancellor of the exchequer in April 1763 ina ministry 
formed by the duke of Bedford. During slightly more than two 
years in office Grenville carried through a remarkable series of 
measures intended to bolster imperial defenses, regulate colonial 
trade, and obtain an American revenue. fits 

Proclamation Line.—One of the Grenville measures was the 
royal proclamation of Oct. 7, 1763, that established the colonies 
of Quebec, East Florida, and West Florida, plus a vast Indian 
reservation in the North American hinterland. By terms of the 
proclamation, settlement was forbidden in the vast area between 
the crest of the Appalachian Mountains and the Mississippi River, 
Moreover, occupation of wide stretches of land east of the moun- 
tains was also limited, since the Indians were recognized as colt 
munal owners of the territories they occupied and purchases of 
land from them were declared illegal except at a public meeting 
presided over by an official chosen by the British government. 
The chief purpose of the proclamation of 1763 was to prevent, at 
least temporarily, colonial expansion westward, for the prinapt 
cause of conflict with the Indians was the seizure of their cris 
The uprising led by Pontiac (g.v.) stimulated action in London. 
Whatever the justification for the restrictions, they were apt 
exercise of royal power and limited the authority of both gover 
and colonial assemblies. The order forbidding purchase andi 
ploitation of Indian territories was disliked by both the farmer A 
wished to till the soil and the speculator who sought toba 
cheaply. Heated protests came from the colonies, especially 10 
Virginia; pioneers freely violated the proclamation; an 
tors refused to let the crown destroy their dreams of easy 
Though never fully enforced, the measure won friends for 
among the Indians but it helped to turn many farmers BY 
few speculators—men of means and influence—against then rf 
country. 4 

Teden Trade.—Had it not been for expense, the Bediort 
Grenville ministry would also have undertaken to i whid 
trade between the colonists and the Indians. » This trafic, ireo 
the Indians exchanged furs and deerskins for guns, knives, 
clothing, and rouge, was also a source of Indian fi i 
because the white traders commonly cheated their warni 
Colonial efforts to compel the white traders to deal hones 
not be effective because the trading was carried on ay 1764 
villages and hunting grounds of the redmen. In J ee y 
Board of Trade in London completed a “Plan for the d severe ! 
agement of Indian Affairs” that would have impose sd 1 
strictions on the traders. Because the “Plan Tera t 
money to execute, it was never brought before Parliam H 
trade with the Indians continued without effective re 
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Regulation of Maritime Trade.—tIt was possible, however, 
to exercise tighter control over a far more important species of 
the trade of the colonies—their maritime traffic—without increase 
in expense. After April 1763 a British naval squadron was sta- 
tioned at Halifax, N.S., and its commander was ordered to do all 
within his power to enforce the Navigation Acts (see New Shapes 
of Colonial Development, above) and similar instructions were 
sent to the colonial governors, Toward the same end, the Ameri- 
can customs service was renovated. That service had for many 
years been undermanned, lax, and corrupt. It had been collect- 
ing no more than £2,000 per annum in duties, and its costs were 
as high as £8,000, Now the customs men were told to do their 
job. In consequence, the Navigation Acts of the 17th century, 
together with the Molasses Act of 1733, were being rigidly en- 
forced on the shores of New England before the end of 1763. 
The Molasses Act, in order to compel the mainland colonists 
to buy from the British West Indian islands, had levied a duty 
of sixpence per gallon upon molasses imported from the foreign 
islands of the Caribbean. The duty was actually prohibitive, 
and the collection of it would have put a stop to trade between 
the northern colonies and those subtropical isles. But it had not 
been collected, The customs officers had taken it upon themselves 
to reduce the rate, requiring importers to pay only a halfpenny or 
apenny per gallon. Before the end of 1763, however, aware that 
it was no longer prudent for them to amend an act of Parliament, 
they began to enforce the Molasses Act precisely as the lawmakers 
in London intended. The result was further and serious cramping 
of the maritime commerce of the colonies. 

Grenville Taxes of 1764.—In the spring of 1764 Grenville 
pushed through Parliament still further devices to restrict the 
American economy, and also the first tax upon the mainland 
colonies to raise money to pay part of the cost of the troops to be 
stationed in America. In the revenue act of that year many 
changes were made in the British commercial system, two of which 
were of the first importance. Protests had been received from 
America against the enforcement of the Molasses Act, together 
with a plea that the duty be set at one penny per gallon, Although 
warnings were issued that the traffic could bear no more than that, 
the government refused to listen. The Bedford-Grenville ministry 
Wished either to secure revenue from the tax or to protect the 
British West Indian planters against foreign competition, or do 
both at the same time. Accordingly, the new law placed a three- 
Penny duty upon foreign molasses, and its preamble bluntly de- 
cared that its purpose was to raise money for military expenses. 
The law also provided for the creation of an admiralty court to 
deal with those who violated the trade rules or failed to pay duties. 
This court would sit at Halifax, an inconvenient spot for the mer- 
chants of the 13 colonies, Hitherto, the colonists had been able 
to appeal to juries in colonial tribunals but juries would not be 
used in the new admiralty court. That same spring, Parliament 
also passed a new currency act that forbade the colonial assemblies 
| 4 make their paper currencies legal tender. Suffering from a 
| lortage of money, partly because of an unfavourable balance of 

trade with Britain, the colonies had partly met their need for 
Money by printing it. They had also fallen into the practice of 
making it legal tender, even though it commonly depreciated in 
Value, thus injuring the interests of creditors, both British and 
erican, and causing economic disturbance. The British gov- 
‘tment had outlawed such legal tender legislation for New 
gland in 1751; as it now seemed likely that Virginia and North 
~Atolina would:soon resort to such legislation, it was forbidden 
Mall the colonies, 
tamp Act.—The most famous and most important of all the 
renville measures was the Stamp Act, passed in the spring of 
an new tax on molasses would hardly bring in more than 
0000 toward the costs of the army, and the government be- 

“ved that the colonists ought to contribute about £200,000 each 
as Grenville conceived that stamp duties (on legal documents, 
sogo pers, licences, etc.) similar to those collected in England 
R be imposed upon the colonies; such duties might an 
in p olonial pockets £75,000 or £100,000. Grenville announce 

€ spring of 1764 that a stamp bill would be introduced in the 
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following year. He claimed that he was willing to consider a 
substitute that would serve the same purpose, but he found un- 
acceptable a suggestion made by agents of several American colo- 
nies in London that the king ask the colonial assemblies to vote 
appropriate sums. One of them, Benjamin Franklin, vainly pro- 
posed the establishment of an American bank that would not only 
bring in handsome profits to the British government but would 
also supply a stable currency in the colonies, Actually, Grenville 
was determined to have the stamp duties. When protests came 
in from America declaring them to be both excessively burden- 
some and unconstitutional, he became the more determined and 
the measure was introduced and quickly passed. 

The Quartering Act.—Together with the Stamp Act, the Bed- 
ford-Grenville ministry also pushed through important amend- 
ments to the annual Mutiny Act. One of these specifically 
extended the act to America, for it had been claimed by some sol- 
diers there, encouraged by some civilians, that British officers had 
no legal authority beyond the Atlantic. Colonials had excused and 
encouraged desertion. Another addition to the act required the 
colonial authorities to supply foodstuffs, drink, fuel, quarters, and 
also transportation at fixed rates to Redcoats stationed in towns 
and villages. At the time there were few troops in the American 
settlements and not much money would immediately have been 
taken from the colonists but they considered this so-called Quar- 
tering Act, like the stamp duties, to be unconstitutional. 

Conflicting Views of the New Policy.—The many measures 
regarding the colonies undertaken by the Bute and Bedford- 
Grenville ministries, together with those of the period 1759-63, 
collectively meant that Britain had embarked upon a new colonial 
policy. The measures were largely new in fact, if not in thought, 
and the whole of them was impressive. A great turning point had 
been reached. The men responsible for the great change felt that 
Britain was merely asserting its rightful authority, and they did 
not expect formidable opposition in America. Indeed, Americans 
in London, including Benjamin Franklin, assumed that although 
the innovations would be resented beyond the ocean there would 
be no strenuous resistance. 

Both British and American historians of the “imperialist” per- 
suasion have urged that the new British policy can be defended 
on both constitutional and economic grounds, Considering prec- 
edent in London, on the Isle of Man, in Jersey, in Ireland, and 
in common law, a strong constitutional case for taxation without 
geographical representation can be made. The economic argument 
is weaker. This runs to the effect that the colonies had small 
public debts and light taxes, while both the public debt and taxes 
were heavy in Britain, and that the Americans, being protected by 
the British Army and Navy, were obligated to help pay their share 
of the cost. On the whole, the public financial burdens of the 
Americans were doubtless lighter than those of the British, But 
this circumstance is not conclusive, The channeling by Parliament 
of American trade gave Britain a handsome income, to the detri- 
ment of some colonial interests, especially those of the tobacco 
planters of the Chesapeake. Moreover, the wars from which the 
British debt and high taxes in large part resulted had not all been 
begun by the colonists nor had they been exclusively fought and 
paid for by the British. In addition, a debate on things economic, 
to be complete, would necessarily include a comparison of in- 
comes. It is doubtful that those of the Americans were, on a per 
capita basis, larger than those of the English. The case for the 
colonists might also include the contention that the elimination of 
sinecures and unearned pensions in Britain would have saved more 
money than the government would have secured by taxing the 
colonists. 

The Americans saw in the British innovations a pattern of tyr- 
anny and found part of them to be unconstitutional. Though the 
adjective “tyrannical” may not apply perfectly to the new colonial 
policy, it is not utterly unsuitable. Forbidden to exploit the lands 
of the West, ordered to pay for the protection of an enlarged army 
for which they had not asked, told that their maritime trade would 
be closely regulated, injured deeply by interference with their 
West Indian trade, at least mildly menaced by the Anglican 
Church, suffering a heavy loss in medium of exchange, faced by 
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two very substantial taxes for revenue imposed by a Parliament 
across the ocean in which they were not represented—all these in 
a time of postwar economic distress—the colonists had real and 
great grievances. Moreover, they had been told that they could 
expect additional taxes. If they feebly submitted, they might well 
expect more burdens to be placed upon them. 

Stamp Act Crisis.—In 1765 the colonists rebelled in accordance 
with one of the best English traditions. Through their provincial 
assemblies, through the Stamp Act Congress that met in New York 
in October, and by other means they voiced their hearty dislike of 
admiralty courts with British judges and without American juries 
(though they later found nothing wrong in American admiralty 
courts without juries) ; of the new tax on molasses; of the quarter- 
ing of troops; and so on. Above all, they condemned the Stamp Act 
as both onerous and unconstitutional. It was the right of English- 
men, they said, to be taxed for revenue only by themselves, or by 
representatives who would also pay the tax. This familiar doc- 
trine, as indicated above, was soundly based upon English law and 
custom, despite weighty argument to the contrary. By persuasion, 
mob violence, and threats of violence they forced the men who had 
been appointed as stamp distributors to resign or to refuse to 
serve; stamps sent across the ocean were either destroyed or 
sequestered, A few were sold in Georgia; otherwise, the people 
of the colonies openly defied Britain and insisted that the tax be 
withdrawn. To emphasize their demand many of them ceased to 
buy British goods and others neglected to pay their British cred- 
itors. 

Had Grenville been in power when news reached London that 
the colonists had refused to obey the Stamp Act, it is likely that 
Britain and America would quickly have come to blows. He re- 
jected utterly the American argument against taxation without 
representation, and he was convinced that the colonists must not 
be permitted to flout parliamentary authority. As it happened, 
the decision was not in his hands, for he had been forced out of 
office in July 1765. A new ministry headed by the marquess of 
Rockingham and composed chiefly of “Old Whigs” was disposed 
to conciliate rather than to coerce the colonists. The Rockingham 
faction did not question Parliament’s right to impose the stamp 
duties and did not wish to yield to the demand for repeal, but they 
found it easier to do so because the ugly situation they faced had 
been created by their political rivals. They were also encouraged 
to move toward conciliation by William Pitt. He not only called 
for withdrawal of the duties but emphatically declared his agree- 
ment with the American position that they were unconstitutional. 
While Pitt had but few followers in Parliament, he had vast pres- 
tige with the public. Moreover, British merchants and manufac- 
turers who suffered from the American boycott, the effects of which 
were keenly felt in a time of postwar economic slack, indicated that 
they desired repeal. Rockingham and the “Old Whigs” chose to 
call for repeal of the Stamp Act. 

Repeal of the Stamp Act.—In acting to remove the principal 
American grievance, the Rockinghamites made no constitutional 
concessions to the colonists. They said the Americans ought to 
have respected parliamentary law, and they wished the power of 
Parliament to be solemnly asserted in a formal resolution, as did 
the many foes of repeal of the Stamp Act. The result was the 
Declaratory Act of March 1766, passed by overwhelming majori- 
ties despite the opposition of Pitt; in effect it proclaimed the 
authority of Parliament in America to be the same as it was in 
England. The ministry also coupled with repeal a demand that 
the colonial assemblies compensate the supporters of the Stamp 
Act in the colonies who had suffered property losses as the result 
of mob action. Still further, in the Revenue Act of 1766, the 
ministry secured reduction of the duty on molasses from three- 
pence to one penny per gallon, extending it, however, to cover 
British as well as foreign molasses. While this step was financially 
pleasing to the Americans, it should be observed that the revised 
duty, collected upon both British and foreign molasses, looked 
very much like a tax for revenue. The Rockingham people thus 
agreed to set aside the stamp duties and to permit the Americans 
to trade with the foreign islands in the West Indies, but to make no 
other substantial concessions in fact or theory. 
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Even so, repeal of the stamp tax was bi 
To mollify the enemies of repeal the ministry defi 
constitutional position regarding taxation as n 
At least some of the American protests against { 
Grenville policy, notably one from the lower h 
York assembly, had condemned parliamentary 
ever sort for revenue as unconstitutional. Then 
to have it that the colonists would be content with 
the stamp duties. Although the Rockingham pet 
concessions to a minimum, and although they di 
sible to reduce the importance of those concession 
have been defeated had it been opposed by George 
told his personal followers who held offices cos 
ministry that they must in honour support it; he 
friends that they were free to do as they chose, 
narrow victory for the ministry, the Commons ai 
ing reluctant consent. 

The grievances of the Americans were by ni 


ingly. Nevertheless, the colonists very gener 
as a basic settlement of the crisis. They joyful 
repeal, and they enthusiastically reaffirmed’ thi 
Britain. They also eagerly resumed buying goo 
chants of London, Bristol, and Liverpool. T] 
escape from the crisis so easily and so credi 
they had little to say about the grievances’ thal 
course, they would not be permanently satisfied’ 
as it was in the spring of 1766; their ideas of thei 
the empire would inevitably enlarge with the pas 
further concessions on the part of Britain would h 
sary to preserve a more or less permanent peace Wi 
Given time, the Rockingham people might have b 
lish a basic principle of conciliation in British poli 
not granted the opportunity, being deprived 
George III, who drove them from power and esi 
istry of “All the Talents” in July 1766. 

It is difficult to say whether Britain and Am 
found a modus vivendi had Pitt enjoyed both h 
ity for a few years after 1766. The majesty” 
much to him, and the warmly friendly language 
accustomed to use regarding the colonists does 
proof that he would not have undertaken mea: 
tasteful to them. Certainly the constitutional 7 
assumed did not preclude steps obnoxious to the 
earl of Chatham, he inadvertently assisted in bri 
men inclined toward the American philosophy of 
and Grenville. They and their monarch wer 
moderate with respect to America than has been” 
nized. Nevertheless, they, among them Charle 
the third earl of Hillsborough, supplied impet 
“All the Talents” toward a second attempt to te 
revenue and also toward the use of the army 
America, Although Chatham’s friend, the duke 
tinued as its head until 1770, the Chatham peo 
controlled the ministry. Their leader was t00 
leadership and resigned from the cabinet in 1768. 
earl of Shelburne, they did not very vigorously P 
governmental measures that brought on a second A 
crisis. 

The Townshend Duties.—The Grafton minis 
energetic American policy, thanks in part to Ti 
pushed through Parliament in the spring of 1767h 
on tea, glass, lead, papers, etc., import taxes whit 
declared to be for the purpose of raising reveni 
vived a great constitutional issue without hope 0 
than a small fraction of the funds necessary to mal 
in America. Moreover, the first proceeds from 
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pS OS 
AMERICANS! 
pran IH REMENSRANCE 
the BORED MASSA, 
Perperated in Kingefireet, Boston, 
New- England, 
lon the Evening ‘of March she Fifth, 1770. 
When Five of your fellow countrymen, 
Grax, MAVERICK, CALDWELL, ATTUCKS, 
and CARR, 
Lay wallowing mthair lk 
bafily, and. molt inbume 
Being IA D'ER E D! 
And SIX others bat wounpED! 
fy + Panty of the XXIXth Regiment, 
Uer the command of Capt. Tho. Prefton, 
noMemMaeR! 
That Two of the MURDERERS 
Were convidted of MANSLAUGHTER |! 
iy a Jary, of whom I Mall fy 
NOTHING, 
Branded in the hand! 
And difmifed, 
The others were ACQUITTED, 
And their on -PENSIONED! 
‘Alto, 


BEAR IN KEMEMORANCE 
Thar on the 224 Day of February, 1770 
The infamous 
EBENEZER RICHARDSON, Informer, 
‘And tool to Minifterial hirelings, 
Mott barbarcufly 
MURDERED 
CHRISTOPHER SEIDER, 
An innocent youth £ 
Of which crime he was found guilty 
By his Country 
On Peiddy April 20th, 17705, 
But remained Unfentenced 
On fads the 22d Day of February, 1772, 
When the Grann Inqueer 
For Suffolk county, 
Were informed, at requeft, 
By the Judges of the Superior Court, 
That Enenezer Ricaarnson's Cafe 
Then lay before bis aig 
„Therefore id Richardfon 
‘This day, Maren rier! 1772, 
Remains unwanoen HI 
Let TuEst things be told to Poflerity | 
‘And handed down 
From Generation to Geieration, 
'Till Time'fhall be no more! 
Forever may AMERICA be preferved, 
From weak and wricked monarchs, 
eel Minifters, 
andoned Governors, 
‘Theit Underlings and Hielings t 
_ And may the 
Machinations of artful, defigning wretches, 
would ENSLAVE THIS People, 
Come to an end, 
Unttheir NAMES and MEMORIES 
Be buried in eternal oblivion, 
P And the PRESS, 
‘ott SCOURGE to Tyrannical Ralers, 
Remain FREE, 


further antagonized the colonists 
by securing the passage, in May 
1767, of a law suspending the 
New York legislature if it failed 
to vote money necessary to exe- 
cute the quartering provisions of 
1765. Inaddition, three more ad- 
miralty courts were created in 
1768, the four such tribunals sit- 
ting thereafter at Halifax, Bos- 
ton, Philadelphia, and Charleston. 
In the spring of that year, the 
same ministry established a new 
western limit upon American ex- 
pansion, a boundary described in 
part by the courses of the Ohio 
and Kanawha rivers; it permitted 
settlement well beyond the proc- 
lamation line of 1763. Much 
more serious was a cabinet deci- 
sion, announced simultaneously, 
to redistribute the army in Amer- 
ica, Its commander in chief, Gen. 
Thomas Gage, had hitherto em- 
ployed it against the colonists on 
only one occasion. In 1765 he 
7 had ordered a detachment at Fort 
Pitt to drive away pioneers who had settled beyond the proclama- 
tion line of 1763. He had carefully avoided using troops against 
the Stamp Act rioters, although he had brought 450 men into the 
settlements in order to make a show of strength in the event that 
American resistance became rebellion. By 1768 the stationing of 
large numbers of Redcoats in the settled parts of the colonies was 
tisky, Nevertheless, toward securing economy and efficiency, the 
my in America was reduced to 15 regiments and Gage was or- 
dered to station “large bodies, in the provinces of Quebec, Nova 
Cotia, East Florida and in the middle colonies . . . to serve ef- 
*ctually upon any emergency whatever.” In consequence, Gage’s 
TY Was concentrated on the eastern coast of North America. 
he phrase “any emergency whatever” included one in which the 
€dcoats would be used against the colonists. 
olonial Resistance.-Confronted by the Townshend Acts, 
is Americans again resisted, but with less unanimity than in the 
Me of the Stamp Act troubles, for many cautious colonists, €s- 
Pecially men of property who had been alarmed by the rioting of 
185-66, were not disposed to struggle vigorously. The Americans 
ithe earlier made it clear that their argument against taxation 
gout representation applied to duties collected at their ports 
son ell as the stamp tax. Following the leadership of John Dickin- 
sy now defined their constitutional position with greater 
un sion. Both internal and external levies for revenue were 
Constitutional; only duties to control commerce were within the 
Wers of Parliament, The colonists demanded repeal of the 
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(Left) Handbill urging Boston citizens to avenge the “Boston Massacre”; (oentre) eni 
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landing of British troops at Boston, Oct. 1, 1768; (right) penny stamp Issued under the Stamp Aot of 1765 eee ea 


Townshend duties. They also denounced the proposed use of part 
of the proceeds of the duties to pay the salaries of royal officials as 
subversive of their established system of government, The Amer- 
icans were also unhappy because their commerce was increasingly 
cramped. The American commissioners of the customs after No- 
vember 1767, and the new admiralty courts after 1768, displayed 
zeal and energy. British rules governing shipping were enforced 
almost to the last burdensome technicality, with the result that 
colonial ships and cargoes were frequently seized for minor viola- 
tions, Since various British officials received shares of the profits 
of such seizures, they were accused, and with a show of reason in 
some cases, of despoiling American merchants, 

Toward securing the repeal of the Townshend duties, the colo- 
nists again resorted to a boycott upon British goods. As they 
hoped, British manufacturers and merchants asked Parliament for 
repeal, The colonists also again employed minor physical violence 
and the threat of it to coerce British officials and those colonists 
who supported them. In the spring of 1768 the unpopular customs 
commissioners in Boston claimed that they were gravely menaced 
and asked for military protection. The ministry ordered Gage to 
put two regiments in the city and sent two more from Treland, 

The British government moved vigorously in the summer of 
1768, There was then, and for many months thereafter, much 
talk in London about compelling the colonists to obey, However, 
sentiment in the ministry was quite divided. ‘Townshend was no 
longer alive to insist that his duties be collected; and his successor, 
Lord North, disliked extreme measures, In the spring of 1769 
Gage was given authority to remove the troops from Boston, and 
it was announced that the Townshend duties would be substantially 
withdrawn, On March 5, 1770, North introduced a bill repealing 
all of the duties except that on tea, He said that the Townshend 
taxes were injurious to trade and therefore ought to be set aside; 
however, he declared that the duty on tea had to be retained in 
order to assert the right of Parliament to impose external taxes 
for revenue. Parliament complied, conceding enough to put an 
end to the second Anglo-American crisis. 

Boston Massacre.—There was an ominous incident in Boston, 
however, on the very day that North brought forward his repeal 
measure. Because the royal governor, Thomas Hutchinson, asked 
that troops be kept in Boston, some of those sent into the city were 
kept there until March 1770. Tension developed between the 
soldiers and civilians and on March 5 came the “Boston Massacre,” 
in which British soldiers, assaulted by civilians throwing stones 
and chunks of ice at them, killed three Bostonians and mortally 
wounded two others, The word “massacre” is hardly appropriate 
for the incident, although it may be that the Boston jury that 
found two of the soldiers guilty of manslaughter reached a proper 
verdict, In any case, the shedding of blood by the troops widened 
the gap between Britain and America. 

The “Gaspee”: the Colonies Join Hands.—No other incident 
of note occurred until June 1772 when Rhode Islanders demon- 
strated their hostility to royal measures. On June 9 a schooner 
used in customs enforcement, pursuing a smuggling vessel, ran 
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aground below Providence, R.I. Illegal trade had become exten- 
sive in Narragansett Bay. That night the merchant John Brown 
headed a party of Providence men who boarded and burned the 
“Gaspee” as she thus lay helpless. Rewards of £1,000 were offered 
for proof of the identity of the ringleader and Brown was put under 
arrest. But the influence of his powerful family brought about his 
release, and a commission of inquiry which sat in Newport and 
Providence failed to amass any real evidence. Such breakdowns 
of the law irritated the British authorities; indications that if the 
commission had succeeded the lawbreakers would have been taken 
to England for trial equally irritated the Americans. 

When later in the year Governor Hutchinson of Massachusetts 
announced that the home government would provide the salaries 
of the governors and superior court justices, many men felt out- 
raged, The legislature was determined to keep such officers under 
check; it could not do this if their pay came from England. Sam- 
uel Adams, James Otis, and others, overruling the more conserva- 
tive John Hancock, appealed to the Massachusetts towns, The 
Boston town meeting, under their inspiration, created a committee 
of correspondence to communicate with the smaller towns and with 
other provinces. Thus a mighty engine was brought into existence. 
Other provinces one by one formed similar committees until the 
continent was knit together by their network. The Virginia bur- 
gesses led the way by appointing a standing body for intercolonial 
exchanges, with Thomas Jefferson, Patrick Henry, and Richard 
Henry Lee among the members. Early in 1774 all the colonies but 
two, Pennsylvania and North Carolina, shared in the web. 

Lord North’s Tax on Tea.—The Townshend tax on tea was an 
irritation, but most of the colonists preferred not to quarrel about 
it. They drank beverages made from smuggled Dutch tea and 
even some made from taxed British tea. However, it should have 
been apparent in London that no new important step with respect 
to the colonies should be undertaken without careful consideration. 
Twice British measures had led to American resistance; twice Brit- 
ain had bent. It would be difficult for Britain to yield a third 
time, Nevertheless, the Americans were tried once more, As 
head of the ministry after 1770, North behaved cautiously for 
many months, then pushed through his remarkable Tea Act of 
1773. It rearranged the regulations so that the East India Com- 
pany could pay the Townshend duty on tea and still undersell 
the Dutch smugglers. Further, the East India Company planned 
to sell its tea only to certain favoured colonial merchants and thus 
added the issue of monopoly, vexing American merchants who 
were not among those chosen. When ships carrying the tea began 
to reach American harbours in the fall of 1773, the colonists gen- 
erally were determined to prevent its sale. If they permitted the 
extraction of some thousands of pounds from their pockets by 
means of the Townshend duties, would not Parliament devise other 
taxes to inflict upon them? Nowhere in the colonies was the tea 
landed and sold. Boston reacted vigorously. To make sure that 
it would not be sold there, townsmen of Boston in the garb of 
Mohawk Indians held their Tea Party and tossed 342 chests of tea 
into the harbour. Similar parties were held later in other ports. 

Intolerable Acts.—In London the news that the colonists had 
again defied Parliament and had also destroyed British property 
was exasperating. The North ministry undertook to punish Bos- 
ton, a centre of American recalcitrance, and to buttress British 
authority in Massachusetts. Finding no way to proceed against 
the disguised participants in the Tea Party, the king’s advisers hit 
upon the device of inflicting a penalty upon a city for the behaviour 
of its citizens. The result was the Boston Port Bill, which closed 
the harbour of that city after June 1, 1774, until it displayed 
proper respect for British authority. Toward bringing Massachu- 
setts to heel, the ministry later pushed through the Massachusetts 
Government Act, which would have made Massachusetts a stan- 
dard royal province and which violated its charter of 1691. Other 
acts, in order to provide for troops who were to be sent into the 
colony to maintain order, contained new arrangements for quarter- 

ing and made possible a change of venue to another colony or to 
land for a Redcoat or a British official indicted for crime while 
General Gage was appointed gov- 
he punitive laws into effect, 
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executing the major measures. 
ernor of the colony, instructed to put t 
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and authorized to station troops in Boston to cow its in 
The other colonies were to take warning from these. 
variously called by Americans the Coercive Acts or Iy 
Acts. The Quebec Act, passed at the same time, was not ar 
related to the other acts but it was lumped together with 
the colonists. It alarmed the colonists because it estab 
authoritarian government for Quebec, confirmed the 
the Roman Catholic Church, and extended Quebec's p 
down to the Ohio River. 

Boston refused to pay for its Tea Party, and Mi 
rose in revolt. Its lower house, also refusing to pay for 
issued a call for a Continental Congress. When Gag 
organize a new royal council, in the summer of 1774, its 
outside Boston were forced to resign. Some were mobbed 
prisoned. Royal authority collapsed, except in the city 
vicinity, where Gage prepared for armed conflict, By 
ning of September the men of Massachusetts were obvio 
to fight rather than yield, Gage had already begun to 
Boston against possible attack, but he was not strong 
move against the colonists. He continued to bring in sol 
he had gathered the bulk of his army in Boston, Meam 
Massachusetts lower house also prepared for war, In 0 
1774 it took control of the province outside Boston, Ass 
the guise of a provincial congress, it became, in effect, 
tionary government, Writing to his superiors in Lond 
told them that if they chose to use the army to break do 
ance they should send many reinforcements, for all of 
gland would fight, and fight well. Besides, he said, 
possible that the other colonists would help the New 
Alternatively, he proposed that Britain subdue the rebi 
in the colonies by imposing a naval blockade. A third 
which he did not endorse, was to make concessions, as ha 
done in 1766 and 1770. He made it clear that Britain mus 
a great decision. ; 

The reports that reached London from the other coloni 
fall of 1774 and the following winter were not much mo 
aging. As the danger of war approached, many coloni 
to align themselves with Britain, joining the relatively 1¢ 
had earlier supported the mother country. But these Loy 
as they were called, were in the minority and were q e 
to check the Patriots, as those who opposed British pol 
called. Following the example of Massachusetts, the 
everywhere began to turn the lower houses of their les 
into revolutionary bodies; they organized committees 6 
they dealt harshly with aggressive Loyalists; they sent p 
London; and they elected delegates to the first Continem 
gress, which met at Philadelphia in the fall of 1774- 

First Continental Congress.—The first Continental 
gave the Patriot cause greater breadth, depth, and fore 
members, representing all of the colonies except Geo 
lawyers, country gentlemen, and merchants, respecta 
sponsible men; and America followed them. They mad 
that Britain would not be permitted to subdue Massacht 
out interference by the other colonies. They demanded 
the Coercive Acts and the Quebec Act and described 
gether with several other measures taken after 1764, as 
tutional. They called for a return to the “good old days 
But they wanted more than that. They urged that 
abandon its right to name the councilors in the ro; 
They questioned the authority of Parliament much mo 
rightly than had the Stamp Act Congress, but carefully 
from petitioning it for redress. The Congress did, ho 
an appeal to the crown and an address to the ae p 
also endorsed a declaration of rights, which accuse ia 
government of violating colonial charter rights, the os 
glishmen, and the natural rights of mankind, The 
natural rights was of the greatest importance. Hith is o 
nists had chosen to rely principally upon the righ! in 
citizens, although some of their leaders had eiria 
rights of mankind. British law and custom had wen i 
be impregnable bastions of American liberties. i 
were moving away from the narrower argument € 
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rights of Englishmen toward the more fundamental one of the 
natural rights of man. 

One of the decisions taken by the Congress was extraordinary. 
Calling upon Britain once more to repent and repeal, it devised 
what it called the Association. Defenders of American liberty 
were urged to associate to prevent the importation or consumption 
of goods from Britain or the British West Indies after Dec. 1, 
1774; and, if Britain failed to give ground, to stop the exportation 
of colonial products, except for rice, to the same places after Sept. 
10,1775. Since the will of the Congress was everywhere respected, 
there followed the remarkable spectacle of 13 colonies carrying on 
an organized boycott of British goods. Arranging to reconvene in 
May 1775 to take whatever further steps might be necessary, the 
delegates went home in October 1774. During the winter months 
the Patriots began to prepare for battle. 

Parliament’s Response.—In Parliament early in 1775 Chat- 
ham, Edmund Burke, and John Wilkes urged the justice and neces- 
sity of reconciliation with America. The opposition solemnly 
warned against trying to solve the problem by military force. Its 
speakers predicted that the colonists would fight, and they voiced 
the fear that France and Spain would seize the opportunity of an 
Anglo-American war to retrieve the losses they had suffered in the 
Seven Years’ War. British manufacturers and merchants also 
urged an attempt to please the Americans, for they felt the effects 
of the American boycott. George III and his political allies had 
double the votes of their opponents in Parliament, and the decision 
was in their hands. As early as November 1774 the king had ex- 
pressed his conviction that Britain must assert its sovereignty. 
Most of his advisers took the same stand and were even eager to 
use force. They scoffed at the arguments of an opposition that 
sympathized with the Americans, because both were enemies of the 
ministry. With the support of the monarch and of a large segment 
of public opinion, they swept on to action. The king and his 
ministry chose not only to employ force but to place their reliance 
upon the army, ignoring the advice of Gage and well-informed 
nilitary men in England, and overcoming the reluctance of Lord 
North and his stepbrother, Lord Dartmouth, who had become 
colonial secretary in 1772. Lord Barrington, the secretary at war, 
expressed grave doubt that Britain could put enough soldiers in 
the field to overrun the colonies and suggested a naval blockade as 
4 more appropriate means of coercion, North and Dartmouth 
wished to avoid bloodshed, In the end, they could not stand 
against the will of their associates, but the prime minister insisted 
that the employment of the army be not undertaken without a 
gesture toward conciliation, Parliament gave its support to both 
economic and military coercion. 

So it was that Britain, thrice tempted to seek a settlement by 
ams, at length plunged into war. Parliament also endorsed, re- 
luctantly, Lord North’s conciliatory resolution, which declared 
that Parliament would in the future refrain from taxing any colony 
Which through its assembly supplied its fair share of funds neces- 
Sty for imperial defense. It was addressed separately to each 
colony, a device inevitably interpreted by the colonists as intended 
to Cause division among them. No message was sent to the Con- 
tinental Congress, One was sent to Gage, who was ordered to 
make vigorous use of the troops he had available. In accordance 
With his instructions, received on April 14, 1775, he ordered a 
tachment of 700 men to march to Concord to destroy Patriot 
military supplies there. Forewarned, Patriot militiamen gathered 
° oppose the king’s troops, and the running battle of Lexington 
tnd Concord followed on the 19th. 

the Decision for Independence.—Fifteen months after the 
coe of hostilities the second Continental Congress pro- 
emed American independence, Before 1775 the Patriots gen- 
tally desired to remain within the British Empire. As the war 
ht on, the majority of them became convinced that their hap- 
Piness was better assured outside the empire. They were driven 
Nie a complete separation by various forces and conie 
Britis $E Shedding of blood by British troops; attacks ee 
Wins Navy upon American shipping, sailors, and ports; the en- 

ent by Britain of Negro soldiers, Indian auxiliaries, and Ger- 
Mercenary troops; the increasing conviction among the 
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Patriots that Britain would not accept an accommodation; the 
belief that if agreement with Britain were reached it could not be 
relied upon; and a sound opinion that it was necessary to proclaim 
independence in order to secure assistance from France and Spain. 
They moved toward the assertion of independence reluctantly and 
hesitatingly, They felt an emotional attachment to Britain; they 
knew that the imperial connection had brought them protection; 
they feared that foreign aid might lead to foreign domination; 
and many of them were alarmed lest independence bring with it 
economic and social leveling. Independent, they must form a sta- 
ble republican government in an area extending for a thousand 
miles along the Atlantic seaboard. Could it be done? 

Months after the shooting had begun many of the Patriots were 
still hoping that Britain would offer acceptable peace terms. They 
wished to believe that Adm. Richard Howe and Gen. William 
Howe, brothers who were appointed peace commissioners in 1776, 
would bring with them satisfactory bases for a settlement. How- 
ever, as it became evident that Britain piaced its chief reliance 
upon force of arms, the main body of the Patriots kept pace. 
Word that the colonies had been declared to be in a state of 
rebellion in August 1775 had its effect; and news of the passage 
of the Prohibitory Act of November 1775, which withdrew the 
king’s protection from the colonies and declared them under naval 
blockade, had a profound impact. By January 1776 the sober- 
minded Washington had decided he would be satisfied with nothing 
less than separation. Revolutionary governments in the colony- 
states and the second Continental Congress cut the ties with Brit- 
ain, one by one; and at length on July 2, 1776, the Congress, 
speaking for all America, severed the last one, declaring that, 
“These United Colonies are, and of right ought to be, free and in- 
dependent states.” Two days later, it gave its approval to the 
Declaration of Independence (g.v.) wherein the Patriots set forth 
the reasons for the action they had taken. 

In the Declaration of Independence the Patriots rested their 
case solely on the natural rights of mankind and the law of con- 
tract. Setting aside Parliament as a “pretended” legislature, 
Thomas Jefferson and the Congress proved to their own satis- 
faction that George ITI had grossly violated the compact and in- 
voked the right of revolution. It is true that the charges brought 
against the king and the “pretended” legislature in order to justify 
putting the theory into practice were not uniformly valid, Es- 
sentially, nevertheless, the Declaration was well founded in public 
morality and fact. 

Peace Mission.—General Howe landed on Staten Island on the 
very day that the Congress declared independence. He and his 
brother were not empowered to deal with the Patriots until the 
rebellion had been crushed, except to offer pardon to those who 
would lay down their arms. But the terms they were authorized 
to offer after the collapse of resistance are very interesting. They 
could pardon all rebels and restore the royal protection, and they 
were to demand that Rhode Island and Connecticut be, made royal 
colonies, or at least that their governors should not take office 
until approved by the crown, Here were no concessions to the 
Americans, However, the commissioners were also permitted to 
make a proposal with respect to money. The heart of it came 
from Lord North’s conciliatory resolution: if the colonies (ex- 
cept for Georgia, which was not to be asked to pay anything) 
would undertake to pay 10%, even 5%, of the cost of maintain- 
ing the imperial army, navy, and ordnance, they would not be 
taxed for revenue by Parliament. The bargain must have seemed 
attractive to many defenders of American rights before the war, 
As it was, it was not even presented to the Patriots, since they 
were not beaten into submission, Assuming that there was no 
ministerial intention to deceive, they indicate an intention to try 
to conciliate the colonists after the close of hostilities. Ignorant 
of the terms, the Patriots were left to imagine what their fate 
would be should they be defeated. That the terms were not pub- 
licly announced was a remarkable failure in propaganda. Mili- 
tary failure followed. 4 

The Antagonists Compared.—The earl of Sandwich, first lord 
of the admiralty, during parliamentary debates early in 1775 de- 
clared that the British Army could easily subdue the colonists, 
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The view of Lord Barrington, not 
accepted by his superiors, that re- 
liance should be chiefly placed on 
a naval blockade, was, we now 
know, good advice, since it would 
have cost Britain less in blood 
and money to lose the war by 
placing its faith in naval block- 
ade than it actually did. Nor is 
it by any means certain that Bar- 
rington’s plan would not have 
brought victory. A blockade that 
seriously hurt the American econ- 
omy, without taking American 
lives, might not have driven the 
colonists to seek independence 
and might have led ultimately to 
an Anglo-American accommoda- 
tion. In any event, there would 
have been profits from American 
ships and cargoes seized, and 
money saved by using the army 
only as auxiliary. The ministry 
agreed with Sandwich; tried to 
overrun the colonies; failed to 
achieve that goal; and at last had 
to acknowledge defeat. 
Employing means sanctified by 
tradition to put down the rebel- 
lion, Britain did not toss away all 
its chances for success. Britain 
possessed important advantages 
even in the sort of war that it 
waged after 1775. Its population 
was about four times that of the 
American colonies. Moreover, 
perhaps no more than half the 
Americans were firm Patriots, a 
quarter of them being neutral and 
another quarter being adherents 
of the British government. On 
the other hand, there was not 
much enthusiasm in Britain for 
the war until France intervened. 
Britain had a navy that the 
Patriots could not hope to chal- 
lenge; its government was a long- 
established one; it could manu- 
facture all necessary military 
equipment; it had great economic 
wealth; and it had both cash and 
credit. Other sources of strength 
were the experience of its army 
and naval officers and the pos- 
session of thousands of veterans 
who had fought on land and 
sea. On the other hand, the 
Patriots were able to put more 
men in the theatres of warfare 
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than Britain, even though thousands of Loyalists rallied to the 


British colours. 


In very few battles of the war were the Ameri- 


cans outnumbered. Moreover, the Patriots could and did send 
ships and sailors to sea to strike heavy blows at the British mer- 
chant marine. They had sufficient basic wealth to carry on a long 
struggle, although they had difficulty in putting that wealth to 
military use, since American cash and credit were not plentiful. 

Geography heavily favoured the Americans, for the 3,000 miles 
of water that lay between them and the British Isles imposed a 
great supply problem on the British and made communication 
between the British officers in the field and their superiors in Lon- 
don slow and uncertain. The very bulk of the colony-states mili- 
tated against British success, Another most important help for 
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THE AMERICAN REVOLUTION 
(Top) Detail of 1775 engraving of the fighting at Concord Bridge Anil 


19, 1775, by Amos Doolittle, an American eyewitness, (Left) ad 
cartoon by E. Tisdale from John Trumbull’s “The Tory’s Day of Se 
(Above) Contemporary British engraving of the burning of Oparo ni 
Mass., and the Battle of Bunker Hill, June 17, 1775. (Bottom Hi 
Scene on the Frontiers as Practiced by the Humane British a 
Worthy Allies,” an American cartoon oriticizing England's m of 
Irregulars during the war. (Bottom right) “The Horse Amd feed 
ing His Master,” a 1779 British cartoon showing George III be 


ir citi’ 
the Americans was the fact that the loss of several of bs) r 
would not seriously diminish their capacity for resi witht 
ica was in shape and substance something like a serpen", s that 
vital organs. It was especially advantageous to 
they could fall back into the interior, gaining 
retreated, while the British forces necessarily 
pursued, being compelled to maintain bases and supply interit 
British Army was to lose several major battles in destroy 
Further, it was not necessary for the Americans yo F 
forces of Britain; it was only needful for them to ihe P as 
until Britain should weary of the conflict. In see i 
were familiar with their own country, and their cau 
many of them a superb and abiding devotion. 


Turning Point—From the military and diplomatic points 
the turning point of the war came with Gen, John Bur- 
gning of the Convention of Saratoga in October 1777 and 
ting decision of the French government in February 1778 
into an alliance with the Americans. (For the military 
of the war, see AMERICAN REVOLUTION.) The coming into 
war of France, then Spain, then Holland as enemies placed 
nd heavy burdens on Britain. The defeat of Burgoyne and 
oaching entrance of France into the conflict caused alarm 
don and led to the sending of the Carlisle Commission to 
ie Americans even autonomy within the empire, a pro- 
| that failed to attract the Congress, It also forced the 
Army and Navy in America to remain on the defensive 
most of 1778. The shape of things to come loomed when 
ench fleet from Toulon under the comte d’Estaing crossed the 
c, temporarily depriving Britain of easy control of North 
an waters. However, the French admiral failed to achieve 
g. Immediately before his arrival, Admiral, Howe and 
Sir Henry Clinton, who had succeeded William Howe, ex- 
an order to evacuate Philadelphia. With the bulk of the 
Clinton had marched across New Jersey, beaten off an at- 
Washington at Monmouth Court House, and had safely 
New York, where he was joined by Lord Howe. Wash- 
and D’Estaing laid plans for a land and sea attack upon 
Vork, but could not execute them; and they were also pre- 
d from carrying through a joint assault upon Newport. The 
fleet sailed off to the West Indies. Reappearing in North 
can waters in 1779, D’Estaing participated in a Franco- 
rican assault upon Savannah that was bloodily repulsed by a 
ish garrison. In 1780, after the British had evacuated New- 
French squadron established itself there, with a small 
army. The possibility that the French Navy might secure 
, even temporarily, of American waters and cooperate ef- 
ely with the Patriots, seriously disturbed Clinton. 4 
indful of the French menace, Clinton, who had on occasion 
layed brilliance and dash as a subordinate, was cautious as a 
nder in chief. He made hardly more than a gesture of 
‘king Washington, who hovered about New York from 1778 
01781. Except in the far south, Clinton waged a war of en- 
durance, to which he added extensive raiding operations in Con- 
cticut and Virginia, and efforts, to seduce American leaders. 
What would have been the ultimate outcome of such a policy 
Uniformly and steadily applied is difficult to say. By 1780 the 
Continental currency had become worthless, and Congress was un- 
to pay its soldiers regularly. Supplies had to be requisitioned 
‘Mom the states. Even so, it is by no means certain that Britain 
‘Would have outlasted the Patriots in a war of endurance, for the 
ish also felt financial strain, The war might have ended less 
idly and less dramatically, but with the same result, 
in the South.—As it happened, Clinton did not insist 
cautious policy be executed in the southern states. He 
itted Lord Cornwallis to embark upon aggressive adventures 
Southern interior, for there were many courageous Loyalists 
€ Carolinas and Georgia, and the Patriots were weak in those 
At the end of 1778 a British expedition under Clinton’s 
tS captured Savannah, and it became increasingly apparent 
inton that larger British forces could take Charleston. In 
the spring of 1730 an army under Clinton with an accompanying 
Surrounded the city and compelled its surrender, together 
ith more than 5,000 Patriot soldiers, Its fall stunned the Patriots 
Outh Carolina and Georgia, and Patriot resistance in the two 
5 temporarily collapsed. Clinton was stimulated to further 
tivity, and he established garrisons in a number of forts in their 
erior, Compelled to return to New York, he left Lord com 
5 in command in the far south, telling him to defend the 
conquests and to undertake no ventures so expensive that 
ritish grip on South Carolina and Georgia would be endan- 
. He also informed Cornwallis that he might take oompa 
tish raiding contingents in Virginia, in the event ahap 
me advisable to do so. 
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already made, but Cornwallis was of different stuff, He was 
brave and bold, the fighting man rather than the thoughtful 
one. The British hold upon South Carolina and Georgia was soon 
threatened, the Patriots of the two states turning to partisan war- 
fare, with larger Patriot forces advancing to their assistance from 
northward. At Camden, S.C., in August 1780, Lord Cornwallis 
routed an American army under Gen, Horatio Gates moving out 
of North Carolina, His easy victory persuaded him to invade the 
interior of North Carolina. When a detachment of 1,000 Loyalists 
that advanced with him was surrounded and destroyed in the 
Battle of King’s Mountain in the fall of that year, he had to fall 
back. He might then prudently have remained on the defensive, 
in consonance with the spirit, if not the letter, of his orders, In- 
stead, receiving reinforcements, he drove a second time into the 
interior of North Carolina. Nor did he stop when a British de- 
tachment of more than a thousand men under Col. Banastre 
Tarleton was routed by Gen, Daniel Morgan at Cowpens in Jan- 
uary 1781, Cornwallis aggressively pursued Morgan; and when 
Morgan joined Gen. Nathanael Greene, who had assumed com- 
mand of the Continental troops in the South, he drove on after 
Greene, He pursued Greene to the Virginia boundary, although 
his own army was wasting away from hardship and disease. When 
he at last turned back, Greene, reinforced, followed him. At 
Guilford Courthouse, in March, with less than, half the troops 
with whom he had started, about 1,900 men, Cornwallis attacked 
Greene with 4,500 men and finally forced him back, However, 
Cornwallis could not stay in the interior of North Carolina, Pru- 
dence and his orders rather clearly dictated that he retreat and 
defend the British conquests in South Carolina and Georgia, In- 
stead, he led the remains of his army to the North Carolina sea- 
coast and then to Virginia to undertake a new adventure, con- 
signing the task of protecting the British gains in the far south 
to his subordinates. 

Yorktown.—In Virginia Cornwallis encountered disaster. 
Adding British raiding contingents there to the men he led from 
North Carolina, he collected an army of 7,000 troops, campaigned 
vigorously against the Patriots without decisive achievement, and 
then built a base at Yorktown. Clinton told him that he ought 
to leave a part of his men to garrison the base and to lead the 
remainder northward, Cornwallis declared that his whole force 
was needed to defend Yorktown, and Clinton let him have his 
way. Then Cornwallis was swiftly surrounded by land and sea. 
A powerful French fleet under Admiral de Grasse came to the 
Chesapeake from the West Indies; his fleet was superior to that 
of the British at New York; Adm, George Rodney, commanding 
in the West Indies, failed to send enough ships after De Grasse 
to restore the balance; and De Grasse was able to push away the 
New York fleet from the mouth of the bay. The French squadron 
at Newport joined him, Washington moved rapidly southward 
with the French soldiers from Newport and several thousand Con- 
tinentals. With these, the Patriots in Virginia, and soldiers 
brought by De Grasse, he had 17,000 men to prevent the escape 
of Cornwallis by land. Franco-American attacks carried the outer 
fortifications of Yorktown. A British relief expedition set out 
from New York, but it was too late and probably too weak to 
save Cornwallis. He surrendered on Oct. 19, 1781, 

The British recognized Yorktown as decisive. Aggressiveness 
in the American interior had brought heavy losses and few gains, 
and aggressiveness on the coast had led to defeat. Without the 
appearance of the French fleet, would the outcome have been dif- 
ferent? The bold Cornwallis was not achieving much before the 
appearance of the French, His energy mercifully helped to bring 
the war to a swifter end in America. 4 { 

Treaty of Paris—The military verdict in North America was 
reflected in the preliminary Anglo-American peace treaty of 1782, 
which was included in the Treaty of Paris of 1783, Benjamin 
Franklin, John Adams, John Jay, and Henry Laurens served as 
the American commissioners. By its terms Britain recognized the 
independence of the United States with generous boundaries, in- 
cluding the Mississippi River on the west. Britain retained Can- 
ada, but ceded East and West Florida to Spain. Provisions were 
inserted calling for the payment of American private debts to 
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British citizens; for American access to the Newfoundland fish- 
eries; and for a recommendation by the Congress to the states in 
favour of fair treatment of the Loyalists, 

Most of the Loyalists remained in the new nation. Perhaps 
as many as 37,000 Tories migrated to Canada, with smaller num- 
bers going to England and the British West Indies. Many of 
these had served as British soldiers, and many had been banished 
by the American states. The less ardent and more cautious Tories, 
staying in the United States, accepted the separation from Brit- 
ain as final and could not be distinguished from the Patriots after 
the passage of a generation. The Loyalists were harshly treated 
as dangerous enemies by the American states during the war and 
immediately afterward. They were commonly deprived of civil 
rights, often fined, and frequently deprived of their property. 
The more conspicuous were usually banished upon pain of death. 
The British government compensated more than 4,000 of the exiles 
for property losses, paying out almost £3,300,000. It also gave 
them land grants, pensions, and appointments to enable them to 
reestablish themselves. 

Political Decisions.—Independence was the great goal for the 
Patriots after 1776, but they had others upon which they seriously 
disagreed. Historians have often declared that two great ques- 
tions were posed in the revolutionary era; how should power be 
distributed between Britain and America? And, how should power 
be divided among the Americans? There has been some inclina- 
tion to believe that the answer to the second question was such 
that one should think in terms of two revolutions: the external 
revolution, referring to the separation of America from Britain; 
and the internal revolution, the sum of political, social, and eco- 
nomic changes that took place in America. 

During and after the war the Patriots had to create a new gov- 
ernmental system. With few exceptions they were republicans 
after 1776, partly from necessity, more from conviction. There 
was only one person who could be put forward as a candidate, 
Washington, and he wished to be neither king nor dictator. The 
Patriots, so hostile to George III, had transferred their dislike 
to the institution of monarchy. The majority of them feared con- 
centration of power, whether in the hands of one man or in those 
of a few. They were federalists rather than nationalists and in- 
sisted upon making every colony into a state. While they were 
very generally in favour of a central government, many of them 
believed that its authority should be severely restricted; and mon- 
archy did not go well with a federal system. 

Agreeing that they must have republican institutions, the Pa- 
triots had to decide what sort of republican system they wanted. 
Between 1774 and 1776 royal and proprietary officials were driven 
from the colonies, which reappeared as states. The Continental 
Congress during the same period developed into a national gov- 
ernment, continuing to function as such until 1781, when the 
Articles of Confederation, the first national constitution, were 
adopted. The Congress was a revolutionary assembly, until March 
of 1781, and its powers were severely limited even after that basic 
document was approved by the states. The authority of the cen- 
tral government was largely confined to military, foreign, terri- 
torial, and Indian affairs, and it was dependent upon the states 
for the bulk of its funds. There was, therefore, more reform 
undertaken in the states than at the national capital. 

Conservatives, Liberals, Radicals.—Struggling in state elec- 
tions, conventions, and legislatures to shape the America-to-be, 
the Patriots divided roughly into three groups—the Conservatives, 
the Radicals, and the Liberals. In the main, the Conservatives 
wished as little change as possible; aside from separation from 
Britain, Planters, merchants, lawyers, and clergymen of estab- 
lished churches, supported by other folk fearful of too great 
change, they had substantially been partners in power with Brit- 
ain before 1775, and they wished to inherit the authority formerly 
wielded by Britain. The Radicals desired political and social 

leveling; they might also be called Democrats if that term be 
understood to have the meaning given to it in the Western world 
of the 20th century. The Liberals wished neither to preserve the 
status quo nor quickly to carry out domestic ‘revolution; they 
favoured far-reaching, gradual reforms, and their influence often 
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proved to be decisive. There were gradations within the 
divisions, and men did not invariably, clearly, and Continuous) 

long to one of them. It should also be observed that the ihe 
servatives were not opposed to every sort of change and that ty 
Radicals had great respect for property rights, Conservati 
for example, could and did call for the abolition of the slave Le 
and of slavery. ade 
t In the contest for control of the new government the Conseryy, 
tives were at a disadvantage. The Loyalists, who were inthe 
main closer to the Conservatives than to the other divisions, were 
discredited and excluded from office. Moreover, the Liberals and 
the Radicals could and did demand reforms in compensation for 
their sacrifice in the war. The Conservatives were also weak- 
ened because they had committed themselves to the rights of 
mankind in the struggle with Britain. Construing those rights 
broadly when denouncing British “tyranny,” they could not quickly 
reduce their scope after the crisis had passed. They were strong 
enough, however, to prevent a domestic revolution; the Liberals 
triumphed at the time; the Radicals would have their way later, 

In general, the Radicals were the mechanics, farmers, ani | 
debtors, men who had something to gain economically, socially, 
and politically. They believed not only that human beings, except, | 
perhaps, those of African descent, were equal but that American 
institutions should be remolded accordingly. A few idealists 
among educated men sympathized with the Radicals and gave 
them leadership. Less articulate than the other groups, the Rad- 
icals achieved their successes chiefly in alliance with the Liberals 
The Liberals, less numerous than either the Conservatives or the 
Radicals, were lawyers, planters, newspaper publishers, and poli- 
ticians who sought to combine the maintenance of order and finan- 
cial stability with a zeal for reform and justice, They were de 
voted to personal rights and, commonly deistic or agnostic, they 
were enemies of established churches. With the help of the 
Radicals, sometimes with that of the Conservatives, they carried 
through many reforms, 

State Constitutions.—Clashes among the Patriots „became 
evident when they undertook to draft written constitutions for 
the states, The Radicals wanted the suffrage to be widely et 
tended, even to all white males; the Conservatives preferred to 
restrict it to men of property; and the Liberals wished to offer it 
to all responsible and capable citizens. The Radicals favo 
a unicameral legislature; the Conservatives, two houses, Wi 
upper chamber representing property; the Liberals, two houses, 
the upper one not dominated by men of large property. , ost 
the Patriots feared strong governors, but the Conservatives oa 
somewhat more favourable to the single strong one than were 
other groups. They wanted independent and appointed hi 
who would be free from popular caprice; the Radicals an 
Liberals preferred judges elected for short terms, to estal 
superiority of the legislature over the judiciary. The Co š 
tives liked indirect choice of members of the upper bori i 
other groups opposed it. The Conservatives favoured ei perli 
of office; the others, short. The Conservatives and the ” 
favoured a sound money policy; the Radicals liked chean i 
money and legal tender provisions as means of lightening sl 

The results of the contests over these issues varied a ir 
to state, and from time to time within a state. The a $ 
stitutions of Georgia were largely molded by the Radic tes there 
of Maryland by the Conservatives. In most of the sta! ik 
was compromise. Nevertheless, the transformation © 
onies into states brought with it great political chan oe 
opening of the door to political democracy. Although 5 


: ; $ inciple of Se 
stitution makers paid solemn lip service to the pe power 


mercy: 


because of the colonial pattern. However, 
not mad 

ivi ident. 
stronghold of privilege. A governor, or presic&n ; the 
out a council, was commonly given so little authority E paret 
afterward to be given more to secure efficiency. d propt 
that the Patriots transferred their dislike 0 
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etary governors to their own. They also moved toward giving the 
interior settlements representation in the legislature more or less 
in accordance with their numbers, with the result that the inland 
people could no longer claim, as they had in the past, that they 
were taxed but not represented. A related injustice was rectified 
by moving state capitals from the seacoast to central locations. 
The suffrage was more widely extended, New York being a notable 
exception. In Vermont, which was not recognized as a state un- 
til 1791, manhood suffrage was the rule, but the same rule was 
not immediately adopted in any of the other states. Property 
and tax-paying qualifications were continued or revised, so that 
the franchise was rather liberally given. In sum, the new states 
established a political order that was soundly republican, though 
not democratic. 

Written Constitutions.—Also of great import for the future 
were the changes made by the revolutionary generation with re- 
spect to constitutional rights and processes. By common consent 
a written constitution was put into effect in evéry state, More- 
over, whether placed in a constitution or separately enacted, a 
bill of rights became part of the fundamental law of every state. 
The chances of future constitutional alteration in accordance with 
the popular will were thereby increased. The power of the popu- 
lar will was also enhanced by provisions for constitutional con- 
ventions and referenda. The first state constitutions were often 
made in haste and amidst pressure of other business by revolu- 
tionary bodies. But this procedure aroused public displeasure. 
Everywhere a demand arose for constitutions formed by conven- 
tions specially chosen for the purpose. It was also insisted that 
their work be submitted to the voters for ratification. These 
devices were securing acceptance before the end of the War of 
Independence, and they soon became firmly embedded in American 
political life. Thus government by written and alterable compact 
became standard in America. 

Reforms.—The revolutionary generation did not confine itself 
to political reconstruction. It carried through various social re- 
forms and considered more. It found plenty of social injustices 
to attack and much room for educational and cultural improve- 
ment, 

Liberal-minded men were unhappy because complete religious 
freedom existed nowhere in America in 1776 and because there 
Was serious religious discrimination in the majority of the col- 
onies. Many Americans then paid taxes to support churches they 
did not cherish, were barred from public office because of their 
faith or lack of it, and were limited in the pursuit of truth. Their 
leaders, especially those of the Liberal camp, sought as complete 
Separation of church and state as could be achieved. They were 
given support by sects that were not established, and they were 
able to obtain substantial religious freedom for the individual. 
The Anglican Church (renamed Episcopal in America), which 
nowhere had the allegiance of as much as half the people, except 
Possibly in Virginia, was quite unable to defend its favoured posi- 
tion, again with the exception of the Old Dominion. In Virginia 

€ planter aristocracy: was at least officially Anglican, and their 
clergymen fought vigorously, Gradually the reformers, bril- 
liantly led by Jefferson and James Madison, reduced the privi- 
leges of the-Anglican Church. Urging as complete separation of 
church and state as possible, they narrowly escaped a partial de- 
ae Clergymen proposed instead a “general assessment” scheme, 
aanb all would be taxed for the support of the Christian 
i tches or for charity. The reformers managed to prevent its 

loption, alarming Presbyterians by warning them that the An- 

slican Church would principally benefit from it. At last, in 1786, 
€ Virginia Assembly enacted Jefferson’s Statute for Religious 

"eedom, More firmly entrenched than the Anglican Church, the 

syetesational Church was not so readily deprived of its official 
aed in New England. However, it gradually lost governmental 
p m, being finally reduced to the level of other churches by 
emnants of religious discrimination continued elsewhere 

À close of the revolutionary period, but few of them per- 
Chany endured. The requirement that an officeholder be a 
aiin; or at least a believer in God, died hard. The work of 

teformers was substantially completed by the adoption of the 


after the 
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First Amendment to the federal Constitution of 1787, which for- 
bade a national established church. 

The founding fathers also struck at aristocracy. Considering 
hereditary titles as props of aristocracy, they became concerned 
about them, even though very few Americans possessed such 
dignities. Sentiment against them was so strong that it seemed 
unlikely they would be created. To many Patriots, however, it 
seemed prudent to forbid them, and provisions denying power to 
create them were inserted in some of the state constitutions, 
Others would probably have contained such clauses had it not 
been for the fact that the Articles of Confederation forbade both 
the central government and the states to grant hereditary titles, 
(The Constitution of 1787 permitted a federal officer to accept 
one from a foreign country with the consent of Congress.) 

The reformers also strove to weaken the untitled aristocracy 
that existedin 1776, They abolished quitrents and manorial rights, 
and they legislated against primogeniture (g.v.) and entail (q.v.). 
In 1776 primogeniture in one form or another was well established 
in America, and entail was legal everywhere except in South Caro- 
lina. Although a father could nullify the principle of primogeni- 
ture by making a will and although the termination of entails 
could be legally achieved, the colonies had not only permitted, 
but to a degree compelled, the maintenance of property in the 
eldest son. Within 15 years after the Declaration of Independence 
most of the states had destroyed both primogeniture and entail, 
and they were completely wiped out within a generation. These 
changes did not positively prevent the preservation of wealth in 
a family, for it could be amassed and kept substantially intact 
by will. 

Slavery.—Men who were trying to create a truly New World 
free of European inequities had also to ponder the evil of slavery. 
It was obvious to the thoughtful that slavery was both vicious 
for the Negro and ultimately injurious to his white master. De- 
fenders of British authority before 1775 pointed out that the 
champions of American liberty kept 500,000 Negroes in bondage. 
The sensitive Patriot had to concede that he and his fellows denied 
the rights of mankind to the slaves. Most of the leaders of the 
Reyolution, whether from the North or from the South, denounced 
slavery. It was difficult to do anything about it in the South, 
where the slaves were numerous, but in the states above the Mason 
and Dixon Line, where slaves were few and not valuable econom- 
ically, action was soon taken. Pennsylvania compelled gradual 
emancipation by a law of 1780. Three years later the supreme 
court of Massachusetts ruled that the Bill of Rights in that state 
barred slavery. The other northern states followed the example 
of Pennsylvania and Massachusetts; the Ordinance of 1787 for- 
bade slavery in the Old Northwest; and it was on the road to 
extinction above the Mason and Dixon Line by 1800, It was 
otherwise in the South, where many whites conceived slavery to 
be economically profitable, where the destruction of slavery would 
bring awkward immediate problems and harassing later difficulties. 
For a time after 1782 Virginia by law encouraged owners to re- 
lease their slaves, but even manumission before long lost favour 
in the Old Dominion. The record of Maryland was similar. The 
burden of the institution in the South was bequeathed to the 19th 
century. 

While Negro bondage survived almost unscathed in the South, 
the oceanic slave trade was substantially brought to an end in 
the revolutionary era. The horrors of the traffic between Africa 
and America were so shocking that decent men could hardly de- 
fend it, although some did, both in the British Parliament and in 
American legislatures. Pennsylvania, Connecticut, and Rhode Is- 
land had forbidden the importation of slaves from abroad before 
1776. The traffic was entirely halted during the war by action 
of the Continental Congress and military exigencies. Toward pre- 
venting its revival, individual states began to legislate against it 
as early as 1776, with Delaware leading the way. Within a dec- 
ade all the American commonwealths except South Carolina and 
Georgia acted decisively. In the far south, where slave labour 
was much desired, partly in order to open up new lands, it was 
not possible to put a quick end to the oceanic trade in Negroes. 
Georgia, however, restricted it in 1793 and absolutely forbade it 
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after 1798. South Carolina, barring the trade between 1787 and 
1804, permitted the bringing in of slaves from Africa, but not 
from the West Indies, between 1804 and 1808. Federal prohibi- 
tion closed the harbours of South Carolina, with those of the 
other states, to the Africans in 1808 when the 20-year period of 
constitutional restriction on federal legislation expired. There- 
after the trade continued, in violation of law, on a relatively small 
scale, until 1861. 

Legal and Educational Reforms.—There were still other 
fields in which the reformers toiled toward social improvement. 
Something was accomplished in the way of softening brutal pun- 
ishments for crime, notably in Virginia, where Jefferson laboured 
to produce a modern legal code. Imprisonment for debt was also 
assailed but without much immediate result. Education became 
of greater concern to the revolutionary leaders, because they re- 
alized that the success of liberal republicanism required the dif- 
fusion of knowledge. No fewer than five state constitutions of 
the revolutionary era called for the encouragement of education. 
Public funds, especially the proceeds from the sale of public lands, 
were somewhat more generously assigned to spread the benefits 
of elementary instruction than in the past. In Virginia Jefferson 
urged that his state donate generously not only for elementary 
instruction but also toward assisting young men of talent and 
genius to study at higher levels. He proposed, in effect, that the 
College of William and Mary be transformed into a state uni- 
versity. His efforts did not bring forth rich fruit soon, although 
he was later able to found the University of Virginia. The War 
of Independence temporarily injured education, but its outlook 
was brightened by the Revolution. 

Impressive though the social gains of the Revolution were, they 
were not large enough to permit a conclusion that there was a 
great internal upheaval. In the turmoil of the war some men 
prospered and others, particularly the Loyalists, suffered heavy 
losses. Most of the Loyalists, however, managed to preserve their 
property as well as their lives. The expropriation of the estates 
of the Loyalists did not enable hosts of poverty-stricken Patriots 
to acquire land or otherwise to enrich themselves. Nor did war- 
time inflation ruin one class and exalt another; most of the Pa- 
triots suffered from it. The cutting of political ties with Britain 
did not make immediately possible a free homesteading in the 
West that had hitherto been refused. Lands were not very ex- 
pensive for the pioneer settler before 1775; they were not freely 
given by the states or the national government for generations 
thereafter. 

The political, social, and economic changes that accompanied 
and in large part resulted from the War of Independence were not 
of small magnitude, although America did not undergo the convul- 
sions that occurred in France after 1789 and in Russia after 1917. 
America underwent greater change in the revolutionary era than 
in the years before 1775 or immediately after 1789. The phrase 
American Revolution rightfully includes an internal reformation, 
but not an internal revolution. (J. R. At.) 


RISE OF THE AMERICAN NATION, 1783-1850 


The Articles of Confederation (g.v.) served as America’s first 
constitution from the time they were ratified in 1781 until they 
were replaced by the federal Constitution in 1788. Often labeled 
“the critical period,” the decade of the 1780s was a time of po- 
litical and social stress in which the American people had to make 
a choice between a loose federation of independent states often 
at odds with each other and a united nation under a strong, cen- 
tralized government. Little more than a league of sovereign 
states, the Continental Congress under the Articles was often 
ignored abroad, on the verge of bankruptcy at home, and gen- 
erally unable to solve the complex social and economic problems 
of the period. Yet it must be remembered that many of these 
problems, such as demobilization and a postwar depression, were 
not the fault of weak government. Moreover, the government 
under the Articles, despite its inherent weaknesses, could point 
to a number of genuine achievements. By providing the Ameri- 
with experience in using a written constitution, the 


cople 3 4 
eet for greater unification. A rudimentary 
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executive branch evolved from the offices of Secretary for fore 
affairs and superintendent of finance. These two offices sei 
during the military and financial crisis of 1781, eventually preted 
the Department of State and the Treasury Deta 
War Department, established by Congress in 1785, was c Te 
over intact into the federal government under the "Constitui 
By far the most important achievements of the Confederati 
government were the settlement of state claims to western | a 
and the establishment of territorial government for the Koli, 
Territory (later called the Old Northwest to distinguish it ie 
me region farther west). Hy 
erritorial Cessions.—Many of the newly ind 
inherited through their colonial charters a pame Teen 
claims to the West. “Sea to sea” grants, giving the colonies rights 
as far west as the Pacific Ocean, had been given to Massachy. 
setts, Connecticut, Virginia, the Carolinas, and Georgia, though 
in practice these grants extended only to the Mississippi River 
since France and Spain controlled the territory beyond, Virginia 
by virtue of its charter of 1609, claimed 'not only Kentucky but 
the territory north of the Ohio River as far as Lake Superior. 
Fearing domination by their larger neighbours, the states with no 
claims to the West (New Hampshire, Rhode Island, New Jersey, 
Pennsylvania, Delaware, and Maryland) demanded that Congress 
control the West. Their stand was dramatized in 1778 when 
Maryland refused to ratify the Articles of Confederation until all 
western lands were ceded to Congress. This stand was supported 
by Robert Morris and other land speculators, who would have 
more influence over the disposition of the land if it were con- 
trolled by Congress. In 1780, New York, whose shadowy claim 
to the West was based upon its suzerainty over the Iroquois, 
ceded its western lands to the Continental Congress, The fal 
lowing year Virginia ceded its claims to the territory north af 
the Ohio River with the proviso that Congress not recognize the 
titles possessed by land speculators. This offer was unacceptable 
to the land speculators, but a compromise was worked out in 
1784 and the land was formally transferred to Congress. Two 
years later Massachusetts and Connecticut followed suit, the latter 
retaining a Western Reserve of 4,000,000 ac. on the south shore 
of Lake Erie for revolutionary veterans. The states to the south 
of Virginia were slower in making cessions because they hi 
to profit from land sales. Both North Carolina and 
opened their western lands to speculators before offering to z 
them. North Carolina’s cession of Tennessee was finally ee 
by the federal government in 1790, and Georgia surrendered | 
claims over present-day Alabama and Mississippi in 1802. 
Northwest Ordinances.—With Virginia’s cession of 1784 
Continental Congress, which was not authorized by the 
to hold or govern territory, found itself in possession ofa 
empire of about 430,000 sq.mi. between the Ohio River ce 
Great Lakes, the first public domain of the United Se D 
problems demanded immediate attention—the organization 
domain for sale and the erection of a territorial govern ht 
first was solved by the Northwest Ordinance of 1785, Me f 
the pattern for land survey in the whole American e n 
ginning at the point where the Ohio River emerges from orth 
vania, a series of base lines (east-west) and range lines wnshi 
south) six miles apart divided the entire region aa nea 
of 36 sq.mi. each. A square mile (640 ac.) was call D 
and every township contained 36 sections. (See be confit 
TIoN: United States.) Such detailed surveys minimi if 
over title and assured an orderly future for the ae tlemi 
gress sacrificed the chance for quick profit and rapi ae 
for the surveys took time. By 1800 only the coe o pubit 
of Ohio was fully surveyed. Congress also provided a pal eho 
education by reserving one section in each township a minim 
Once surveyed, the land would be sold at auction, a since 
price of $1 per acre and a minimum sale of 640 oa few from 
government was forbidden to extend credit and sin mary W 
tiersmen possessed the minimum $640 cash, the Pa jand aff 
chasers were land speculators, who could subdivide 
extend credit. (See OmIo COMPANY.) Northwest ond 
The problem of government was met by the 
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nance of 1787.. This provided for the stibdivision of the region 
as population advanced (five states were ultimately carved from 
the Northwest Territory—Ohio, Indiana, Illinois, Michigan, and 
Wisconsin) and set up the stages of government from wilderness 
to statehood. In the initial stage the territory was ruled by a 
governor, secretary, and three judges, all appointed by Congress. 
When the population reached 5,000 free, adult males the terri- 
tory was permitted an elected legislature and a nonvoting repre- 
sentative in Congress. When the population reached 60,000, the 
people could summon a constitutional convention, draw up a state 
constitution, and enter the Union. The Ordinance also included 
a bill of rights, promising the inhabitants freedom of worship, 
the right to a jury trial, and the protection of habeas corpus. 
Finally, the Ordinance prohibited slavery in the Northwest Terri- 
tory, If the Ordinance of 1787 provided for a rather lengthy 
congressional rule of the West (Ohio, the first in the Northwest, 
became a state in 1803 and Wisconsin, the last, in 1848) and a 
minimum of self-government, it also assured a uniform, stable 
administration for the West and provided the pattern for Amer- 
ican territorial government down to the present. 

Congress and the Army.—Despite these accomplishments, 
the government of the Confederation faced a variety of economic 
and social problems that undermined its support and furnished am- 
munition to those who desired a stronger central government. The 
first to be faced, as the war drew to a close, was the problem 
of military demobilization. Always productive of social tension, 
demobilization in 1783 was further complicated by governmental 
insolvency and the depreciation of paper money. The army, 
existing on fixed and rather modest wages, was hit hard by in- 
flation; in addition, it lacked adequate food, clothing, blankets, 
and shelter, Discontent, evident as early as 1779, ultimately 
centred on a demand for life pensions of full pay for all soldiers. 
A series of mutinies by Pennsylvania and New Jersey troops in 
January 1781 was finally quelled when General Washington 
rounded up 12 ringleaders and forced them to shoot two of their 
number, Thereafter the loudest discontent came from the rank- 
ing officers, who demanded pensions of half pay for life. When 
a bankrupt Congress offered them land instead, a series of papers 
circulated through the army headquarters at Newburgh, N.Y., 
threatening to overthrow Congress and set up a military regime. 
On the intercession of Washington, Congress ultimately voted the 
officers pensions of full pay for five years; enlisted men received 
half pay for four months after discharge. When the army was 
disbanded in 1783 many states made land grants to veterans. 
One result of the Newburgh movement was the creation of the 
Society of the Cincinnati in May 1783. Originally a social or- 
ganization intended to keep alive wartime friendships among army 
officers, the Society soon developed an interest in politics. Ex- 
Perience with governmental incompetence during the war con- 
vinced most army officers of the need for a strong central govern- 
Ment; the Cincinnati served to articulate this feeling. 

Postwar Depression.—Among the misfortunes of the Confed- 
ration government, was the fact that it coincided with an eco- 
nomic depression. While Americans are usually satisfied with 
Weak government in a period of prosperity, they often demand 
governmental action in a time of depression. The depression of 
zy 1780s was a typical postwar depression, beginning with an orgy 

Consumption at the end of the war and a big increase in 1m- 
ps from Europe.. Since the production of export staples— 
hone tice, indigo—was temporarily halted by the ravages of 
i ritish campaigns in the South, specie flowed back to Europe 
® bay for the imports. 

y the spring of 1784 the nation was in a severe commercial 
“pression characterized by a scarcity of money and glutted mar- 
Ae iige depression, however, was mitigated by the expansion 
rae le. No longer limited to the British Empire, Americans 

ght new markets in the West Indies, southern Europe, and even 
a Orient. The economy was fundamentally sound and the de- 
Pression relatively brief; prices were rising by early 1787. But 
politi meantime the depression created a number of important 

ical issues, which enhanced the demand for a stronger central 
S0vernment, 
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Paper Money.—During the Revolution the Continental Con- 
gress and most of the states had issued certificates of debt that 
circulated as money. The effort to redeem these certificates at 
the end of the war drastically reduced the amount of money in 
circulation and aggravated the depression, Debtors, unable to 
obtain the cash necessary to pay their debts, demanded that the 
states print more paper money, and the subject soon became the 
hottest political issue of the Confederation period. By 1786 seven 
states had adopted paper money, but in most cases it was more 
than just debtor relief. In a nation where land and labour are 
plentiful, there is certain to be a chronic shortage of capital, 
Paper money helped to alleviate the shortage, and in many states 
it was supported by businessmen as well as debtors. In Pennsyl- 
vania, New York, and South Carolina, where merchants were 
willing to accept paper money, it worked well and circulated at 
its face value. Elsewhere, it depreciated in varying degrees. In 
Rhode Island the Providence merchants refused to accept it and 
closed their shops to avoid being paid in worthless money, causing 
commercial chaos. Unfortunately, the successful use of paper 
money in several states was generally overlooked amidst the up- 
roar over Rhode Island. Thoroughly alarmed, merchants and 
creditors joined the rising chorus of demand for a strong central 
government that could prohibit the states from emitting bills of 
credit (which the Constitution does in Article I, Section 10). 

Shays’s Rebellion.—The depression hit hard in rural New En- 
gland, a region that had prospered during the war selling foodstuffs 
to British, French, and American armies. When the Massachu- 
setts legislature rejected a phper money bill in 1786, a storm of 
protest swept across western Massachusetts. The protest soon 
centred on the courts, which were the main agency for the col- 
lection of debts. The climax came in September 1786 when a 
mob of 600 farmers under Daniel Shays broke up a session of the 
state supreme court at Springfield. In considerable panic the Con- 
tinental Congress voted to raise an army of 1,300 men, and the 
state of Massachusetts ultimately sent an army of 4,000 militia 
into the Berkshire Mountains to disperse the rebels and capture 
Shays, As a rebellion it was a minor event that posed no serious 
threat to the security of the state, but it caused a shiver of fear 
among men of property along the eastern seaboard, It rein- 
forced the demand for a central government that would have 
power to ensure “domestic tranquility.” Only Thomas Jefferson, 
among American statesmen, put the insurrection in its true per- 
spective. He wrote from France on Nov. 13, 1787: “What coun- 
try can preserve its liberties, if its rulers are not warned from 
time to time, that their people preserve the spirit of resistance? 
Let them take arms.... What signify a few lives lost in a cen- 
tury or two? The tree of liberty must be refreshed from time 
to time, with the blood of patriots and tyrants, It is its natural 
manure.” 

Movement for Stronger National Government.—The in- 
adequacy of the Articles of Confederation was evident to many 
even before they were ratified, Even those who generally favoured 
the Articles agreed that some revision was necessary. The inabil- 
ity of Congress to levy taxes, its dependence on the states for 
voluntary contributions, and the lack of any power over inter- 
state commerce were the most glaring defects. Alteration of the 
Articles was difficult, for amendments required the unanimous 
consent of all 13 states, As early as 1781 Congress asked the 
states for power to levy customs duties in order to pay off the 
revolutionary debts, All except Rhode Island agreed, and five 
years later when Rhode Island finally ratified the proposal New 
York withdrew its consent. Attempts to obtain the power to regu- 
late interstate and foreign commerce were similarly frustrated by 
the fear of southern states that northern merchants would domi- 
nate their trade. In desperation Congress in 1786 appointed a 
committee to review the weaknesses of the Articles and suggest 
remedies. Although the committee approved a comprehensive 
series of recommendations designed to increase the powers of 
Congress, even create a federal judiciary, it was too late. - Na- 
tionalists by then were completely disillusioned with the Articles; 
they were already looking for ways of summoning a convention 
to set up a new frame of government. 
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The Annapolis Convention.—The leader of this movement 
was James Madison of Virginia. A progressive who guided the 
Statute for Religious Freedom through the Virginia Assembly in 
1786, Madison was also a believer in strong, stable government. 
He had a powerful ally in George Washington, and in 1785 the 
two had arranged for a meeting of commissioners from Virginia 
and Maryland at Mount Vernon to discuss ways of improving 
navigation on the Potomac River. The following year Madison 
induced the Virginia Assembly to issue a general invitation to a 
conference on trade and commerce at Annapolis, Md. Only 
twelve delegates from five states attended the Annapolis conven- 
tion in September 1786, but all were nationalists interested in 
strengthening the central government. The meeting adopted a 
statement drawn up by Alexander Hamilton calling for another 
convention to meet in Philadelphia the following May to consider 
commerce and “such other purposes” as public affairs might re- 
quire. Deliberately vague, so as to alarm no one, the resolution 
was endorsed by the Continental Congress under prodding from 
Madison. Twelve states responded (all except Rhode Island), and 
on May 25, 1787, a total of 55 delegates began to assemble in 
Philadelphia. 

The Constitutional Convention.—Thomas Jefferson, who 
was U.S. minister to France at the time, referred to the Phila- 
delphia convention as an “assembly of demi-Gods,” and it cer- 
tainly was a distinguished collection of statesmen. The Virginia 
delegation alone included, besides Washington and Madison, Gov. 
Edmund Randolph, George Mason (who had written the Virginia 
Declaration of Rights), and the brilliant lawyer George Wythe. 
Pennsylvania sent Benjamin Franklin and Robert Morris, while 
South Carolina sent John Rutledge and Charles C. Pinckney, 
both prominent in the revolutionary conventions. Alexander 
Hamilton of New York, William Paterson of New Jersey, and 
Rufus King of Massachusetts all contributed clearheaded, posi- 
tive views to the deliberations. 

The Virginia delegation arrived early, and as soon as the con- 
vention was organized, with Washington chosen to preside, the 
Virginians introduced a plan of government. Drafted largely by 
Madison, the Virginia Plan envisioned a strong federal govern- 
ment, including a single executive, a legislature with broad powers 
over taxation, commerce, and defense, and a federal judiciary. 
Tt was evident that all thought of revising the Articles had been 
abandoned; the Virginia Plan thus directed the course of the con- 
vention toward a new framework of government. It was also a 
“large state” plan, for it envisioned proportional representation, 
which meant that Congress would be dominated by the more popu- 
lous states, such as Massachusetts, Pennsylvania, and Virginia. This 
was unacceptable to the smaller states, many of whose delegates 
had been instructed to consider only revision of the Articles of 
Confederation. William Paterson of New Jersey accordingly of- 
fered as an alternative the New Jersey, or “small state,” Plan. 
Essentially a revision of the Articles of Confederation, the New 
Jersey Plan left the states with equal representation.in a Congress 
of limited powers. The debate lasted until mid-July and marked 
the only serious conflict in the convention. On June 11 Roger 
Sherman of Connecticut proposed a compromise in which repre- 
sentation would be proportional in one house of the Congress 
and equal in the other; to conciliate the large states, power to 
introduce money bills would be given only to the first house (sub- 
sequently named the House of Representatives). The Connect- 
icut Compromise assured both sides that their interests would be 
protected, and the convention quickly approved the other features 
of the Virginia Plan. In July the emerging document was sent 
to a Committee on Detail, and in September it was referred to a 
Committee on Style. At last, on Sept. 17, 1787, it was signed (by 
all except three delegates—Edmund Randolph and George Mason 
of Virginia and Elbridge Gerry of Massachusetts) and sent to the 
states for ratification. (For further details, see CONSTITUTIONAL 
Convention [U.S.].) z 3 

Ratification of the Constitution.—In its last dying gasp 
the Continental Congress recommended the Constitution to the 
people, and a prolonged debate ensued. Supporters of the Con- 


stitution, seizing the initiative, began calling themselves Federal- 
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ists, a term which emphasized the “federal” character 
Union and the rights retained by the states. Opp 
thus forced to call themselves Antifederalists. Ratificati 
dure was outlined in the Constitution—state legislatures 
passed in favour of specially elected conventions, and 
of only nine states was required to put the Constitution 
fect. Delaware (the first to ratify), New Jersey, and 
icut experienced little difficulty in approving the Constit 
were small states that could not hope to survive witho 
tinental union. In Pennsylvania the Federalists move 
most unseemly haste to summon a convention and ap 
Constitution in December 1787, before the opposition. 
ganize. Georgia, thinly populated and badly exposed 
attack, followed suit in January. Massachusetts, whos 
tion was almost evenly divided, was the first to experien 
opposition. There the Federalists obtained approval by 
of devices, including a hint to vain but influential John 
that he might be the first president. In the spring of 1788 
land and South Carolina ratified by substantial majori 
states were dominated by wealthy merchants and plat 
desired a strong, stable, orderly government. With the 
of New Hampshire in June the Constitution went into 
it could do little without the assent of New York and Vi 
In both states a majority of the people opposed the Coi 
but the reasoned arguments of Madison, Jay, and Hamili 
the fear of being left out of the Union, ultimately converti |i 
delegates to approve the document. In North Carolina 
convention rejected the Constitution, but in 1789 a se 
vention approved the document after the federal gove 
established, Rhode Island, which had not even botherei 
mon a ratifying convention, finally joined the Union in 1 
the threat of being treated as a foreign nation. Electic 
held in the fall of 1788, the first Congress assembled in Ni 
City in the spring of 1789, and on April 30 George W 
was inaugurated the nation’s first president. 

The United States in 1789.—The population of the n 
tion, assessed by the first federal census in 1790, ¥ 
4,000,000. Because of early marriages, large families, and 
life expectancy it was a youthful nation—nearly half 
tion were under 16 years of age. Its character predete 
colonial immigration, about 80% of the population was 
origin, a mixture of English, Scots, and Scotch-Irish. Gi 
made up about 10% of the population; the remainder 
sprinkling of Welsh, French, Swiss, Dutch, and Scan 
Immigration after 1789 was slowed by the French rev! 
wars and until 1815 averaged only about 8,000 a year, 
fraction of the natural increase. About one-fifth of 
tion were Negro slaves in 1790, and the proportion 
because of the decline of tobacco culture in the up 
But the “peculiar institution” in the South was stimula 
invention of the cotton gin in 1793 and the spread 
culture into the southern uplands after 1800. The 5 
prohibited by every state after the Revolution, was re 
South Carolina in 1803 and flourished until prohibite x 
in 1808. Negro slaves, numbering 1,000,000 by 1810, Ke 
thereafter with the growth of white population. P 
Sours, THE.) a 

Transportation and Trade—Overland traffic in 
extremely slow, laborious, and costly, hindered by ™ 
and stumps and by rivers that lacked bridges Or fe 
freight traffic moved by river flatboat or coasting scho! 
in 1790 the nation was on the threshold of the turnp! 
able to finance public roads, many of the states turne 
companies organized by merchants and land speculators 
Pennsylvania incorporated a company to build a gravi ai 
Philadelphia to Lancaster; the state authorized the ¢ 
erect tollhouses and regulated the fare for various E 
success of the Philadelphia-Lancaster Pike, comple à 
encouraged imitation, and by the end of the Geen 
ern state had privately owned toll roads. By 18 x 
alone possessed 1,500 mi. of toll roads, extending 4 
Lake Erie. (See AMERICAN FRONTIER.) 
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OLONEL TitcHman, Aid 

de Camp to his Excellency 
General WASHINGTON, having 
brought official acounts of the 
s ER of Lord Corn- 
wallis, and the Garrifons of 
York and Gloucefter, thofe Citi- 
zens who chufe to TLLUMI- 
NATE on, the Grortous Oc- 
castron, Will do it this evening: 
ot Six, and their 


ights at Nine o'cl 
E ecorum and harmony are 


countenance to the leaft ap- 
pearance of riot. 


Olfeber 24, 1785: 
IWE GRANGER COLLECTION 
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REDEUNT SATURNIA REGNA, 


| Gaara ah pag hers 
| $ On the ereshion of the Eleventh PILLAR of the great Ne- à 


Titast DOME, we beg have mop fincerely te felicitas ™ oun DEAR COUNTRY." 


EP Tin frondurim 
pie Siy 
reer) 


Th FEDERAL EDIFICE. 

EN STARS, in quick foceelfon rife— 

EN COLUMNS trike vor wond’ring eyen, 

the sult, fall (wellgbehetatens DOME, 

COLUMBIA’ baland YREEDOM's ballow'd hames 

Here all ihe ARTS in glorious fplendour Mia! | 

And AGRICULTURE give her dores divine | 

Í i COMMERCE refin'd, difpente vs more than pold, 
‘Avid this new world, teach WISDOM to the old — 

all fs her lef shoe, 


INDEPENDENCE AND THE CONSTITUTION 


(Left) Handbill urging Boston citizens to celebrate the news of the British surrender at vorkiswn with decorum, October 
1781. (Centre) Inauguration of Pres. George Washington at Federal Hall, N.Y., April 30, 1789; engraving by Amos Doo- 
little, 1790. (Right) Cartoon from the Massachusetts Centine! drawn to celebrate the ratification of the U.S. Constitution 


by New York, July 26, 1788 


Industries—The United States in 1790 was an agricultural 
nation—95% of the people lived on farms. The few industries 
of any importance were those associated with a colonial economy 
—fishing, lumbering, shipbuilding, and flour milling. Even iron 
manufacture, long a leading industry of the colonies, was still in 
aprimitive state. Charcoal was the basic fuel for smelting iron, 
even in the coalfields of Pennsylvania (as late as 1810 a senator 
from Pennsylvania announced that coal would not burn), and it 
roduced a highly carbonized iron that had to be hammered by 
lacksmiths or remelted and cast in foundries. In shipbuilding, 
onthe other hand, Americans proved adept at innovations. Build- 
ers in Boston, Philadelphia, and Baltimore were experts at com- 
ining speed with carrying capacity, which reduced American ship- 
ping costs to approximately half those of the British. The textile 
industry was born in America in 1790 when Samuel Slater, a Brit- 
ish immigrant, reproduced from memory an Arkwright spinning 
machine. Dependent upon water power and too large to be used 
in the home, the Arkwright machine marked the beginning of the 
factory system in the United States. But progress was slow; for 
lecades most manufacturing was done in the household. It has 
been estimated that average productivity, standard of living, and 
income in the United States were about the same in 1820 as they 
ad been in 1790. Not until 1840 did the nation enter upon a 
period of self-sustaining economic growth. 
Culture.—Preoccupied with fashioning a civilization out of the 
wilderness, Americans had little time for the fine arts. The col- 
onists had contented themselves with importing such books and 
aintings as they required to grace their homes. The American 
mind tended to be practical rather than philosophic, materialistic 
tather than speculative. It flowered in politics and rhetoric rather 
than in literature and the arts. In the long controversy with the 
mother country, Americans had acquainted themselves with the 
tevailing strains of European political thought, and decades of 
Pamphlet warfare had sharpened their taste for political polemics. 
The Federalist papers written by Madison, Hamilton, and Jay to 
Influence the struggle for ratification in New York equaled any 
olitical treatise of its time. But of literature there was little. 

self-conscious search for a national identity characterized the 

Work of the Hartford Wits, who devoted their time to producing 

bic poems glorifying incidents in the history of the nation. Noah 
bster laid the foundations for an American literature with his 

a ai Spelling Book and ultimately devoted his life to a dic- 
nary of the American language. But this was only the seed 

ta culture that would flower a half century later in Hawthorne, 
elville, and Emerson. 

t Establishing the Federal Goyernment—The first problem 
at faced Congress as it assembled in the capital city of New 
ork in the spring of 1789 was revenue, for chronic bankruptcy 
ad been the primary factor in the downfall of the Confederation. 


Madison, who quickly assumed the position of administration 
spokesman in the House of Representatives, introduced the na- 
tion’s first tariff measure in May. The rates were generally low 
—about 5% ad valorem on most imports—for the primary purpose 
was revenue, but certain products, such as steel and textiles, were 
given higher duties designed to prevent foreign competition. Con- 
gress then turned to the task of filling out the executive depart- 
ment, for the Constitution had provided only a bare outline for 
that important branch of the government. The Treasury Depart- 
ment was by far the largest, containing 30 clerks and more than 
1,000 customs collectors. To head it President Washington chose 
Alexander Hamilton, a man unknown to the nation but familiar 
to Washington as his highly competent aide-de-camp during the 
Revolution. The Department of State, placed in charge of for- 
eign relations and such interior affairs as standards of weights and 
measures, coinage, and patents, was authorized a secretary, four 
clerks, and a messenger. As the nation’s first secretary of state 
Washington chose his friend from Virginia, Thomas Jefferson. 
The War Department, consisting of five clerks under Secretary 
Henry Knox, was brought intact from the Confederation govern- 
ment. 

The Federal Judiciary.—A primary weakness of the Con- 
federation was the inability of the government to enforce its laws 
through a national judiciary. In the Philadelphia convention op- 
ponents of strong central government argued that a federal judi- 
ciary would merely duplicate the functions of state courts. To 
avoid conflict the convention agreed to a vaguely worded com- 
promise; the Constitution merely provided for “one Supreme 
Court, and such inferior courts as the Congress may from time to 
time establish.” Congress thus inherited the problem of estab- 
lishing a federal judiciary, and the Ellsworth Judiciary Act, passed 
in September 1789, was a clear victory for the nationalists, Tt 
created the office of chief justice of the Supreme Court, to which 
Washington appointed the New Vork attorney John Jay, and it 
authorized five associate justices. Below the Supreme Court in 
the federal judicial hierarchy were 3 circuit courts and 13 dis- 
trict courts. To ensure the supremacy of federal courts the act 
provided for appeals from state to federal courts in cases in- 
volving the Constitution, treaties, or federal laws. 

The Bill of Rights —Having filled out the executive and judi- 
ciary, Congress turned to the problem of amending the Consti- 
tution so recently ratified. Nearly every state ratifying conven- 
tion had proposed changes, and most of the criticism centred on 
the lack of a bill of rights. Madison, who had promised in the 
Virginia convention to correct this deficiency, took upon himself 
the task of combining the 210 amendments suggested by the var- 
ious ratifying conventions. In September 1789, Congress adopted 
a total of 12 proposed amendments, most of which were designed 
to protect the fundamental rights of citizens against federal in- 
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cursion. Ten of the proposed 
amendments were ultimately rati- 
fied by the states; they came to 
be known as the Bill of Rights 
and went into effect in December 
1791. The Bill of Rights, as 
Hamilton observed, left “the 
structure of the government, and 
the mass and distribution of its 
powers where they were,” yet 
they also expressed the funda- 
mental idea of American democ- 
racy that the power of govern- 
ment is limited. 

Hamilton’s Fiscal System.— 
Exhausted, the first Congress ad- 
journed in September 1789 after 
requesting the secretary of the 
treasury to prepare a report on 
the public credit. An inability 
to borrow money had troubled 
the nation since the Revolution. 
Lacking the power to tax, the old 
Continental Congress lacked the 
power to pay its debts; loan cer- 
tificates of the Confederation 
government were sold at a tiny 
fraction of their face value. The 
nation’s debt in 1789 was approx- 
imately $56,000,000, of which 
$12,000,000 was owed to foreign 
creditors. Hamilton proposed to 
redeem the public debt at its face 
value, even though most of it 
was in the hands of speculators. 
To accomplish this he would cre- 
ate a bank chartered by Congress 
and owned jointly by the federal 
government and private inves- 
tors. The Bank (chartered in 
1791) had authority to issue 
notes, backed with gold and gov- 
ernment bonds, which would be 
used to redeem the public debt 
and could provide the nation with 
a universally acceptable currency. 
The entire debt would thus be 
funded by the Bank of the United 
States, at a uniform rate of in- 
terest, and gradually retired by 
tax receipts. In one brilliant 
stroke the public credit was re- 
stored and worthless securities were turned into a fluid capital 
which could be used for the development of the nation. As de- 
scribed by Federalist orators, the national debt became a national 
blessing. 

The Beginnings of Political Parties.—Hamilton’s fiscal sys- 
tem was more than an economic program. It was also a political 
platform designed to ensure the permanence of the Constitution. 
The wealthy and the powerful were bound to the federal govern- 
ment by the strongest of all ties, the ties of economic self-interest, 
for it was they who speculated in the debt and benefited from 
the funding system. To James Madison in Congress this was 
unfair to the many small investors who had helped to finance 
the Revolution and had been forced to sell out to speculators. 
Madison also had misgivings about the constitutionality of the 
Bank. for nowhere did the Constitution specifically empower Con- 
Dubious about the matter, Washington 
Hamilton argued that the authority to 
nk was “implied” in the power to levy taxes; coin money, 
he debt fierson, on the other hand, felt that Con- 
i not exceed its expressly delegated powers. 


gress to charter a bank. 
consulted his cabinet 
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SIGNS OF EARLY PROGRESS 


(Above) “Plan of an American new cleared Farm,” an English engrav- 
ing, 1793; (left) sketch map of the site of the future capital at Wash 
ington, drawn by Thomas Jefferson, c. 1791; (below) water-oolour 
view of the Erie Canal by John William Hill, 1829 


“ton’s list! 
The result of this division of opinion over Hamiltons A 
S. 


system was the gradual formation of political partie the cen: 
position, led by Jefferson and Madison, objected i nce wil 
tralizing tendencies of the Federalist system and its all ii holdi 
business. They also criticized Washington’s habit E a 
weekly levees in court dress, and they felt his preghi speet 
dressing Congress in person was reminiscent of the rel 
from the throne in England. By 1792 the followers of impit 
and Madison were calling themselves “Republicana ash 
that their opponents were “monarchists.” Though nel tion had # 
ington nor Hamilton favoured a monarchy, the accusa cdl 
great deal of propaganda value for the opposition, P puli ot 
among the small farmers of the West and South w Even 
understand the intricacies of Hamilton’s fiscal Syston ectorl col 
Washington was reelected by unanimous vote of the a fu 
lege in 1792, the Republicans concentrating on sa New ok 
attempt to replace Vice-Pres. John Adams with epublica ir 
Antifederalist George Clinton. Until 1793, the ie grow 
terest” was nothing more than a small circle of fol ei impt 
around Madison in Congress. It was foreign affairs 
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of the French Revolution and the outbreak of war in Europe— 
that brought about the formation of political parties. 

The Genét Mission.—The French Revolution in 1789 excited 
the general sympathy of Americans, but the European war, which 
broke out in 1793 when the monarchies of Europe allied them- 
selves against republican France, created problems of diplomacy 
for the United States. Horrified by the “reign of terror” in 
France, Federalists also recognized that the United States was 
dependent upon Britain for commerce, credit, and manufactured 
goods, Jefferson, on the other hand, felt that “the liberty of the 
whole earth was depending on the issue of the contest.” Rather 
than have the revolution in France fail, he wrote, “I would have 
seen half the earth desolated; were there but an Adam and an 
Eve left in every country, and left free, it would be better than 
it now is.” A special emissary from France, Edmond Genét, was 
greeted warmly by Republicans in the spring of 1793, and his 
visit occasioned the formation of a number of pro-French “Demo- 
cratic Societies” in the cities of the eastern seaboard. Although 
Federalists sympathized with Britain and Republicans generally 
supported France, all responsible party leaders agreed that the 
United States must remain out of the European war. Upon Genét’s 
arrival in Philadelphia, President Washington issued a proclama- 
tion of neutrality and, when Genét abused his welcome by arming 
a arene privateer, Secretary of State Jefferson asked for his 
recall. 

The Jay Treaty——The European war also placed a strain on 
Anglo-American relations, Utilizing its naval supremacy, Britain 
imposed a blockade on France and began seizing even neutral ves- 
sels that were carrying goods to its enemy, Another source of 
riction with the United States was British retention of various 
northwest posts (at Michilimackinac, Detroit, and Niagara) on 
American soil in violation of the treaty of 1783. In the spring 
of 1794 Congress imposed a 30-day embargo on American ship- 
ing and authorized the construction of an American navy. In an 
effort to avoid war President Washington decided to send a spe- 
cial emissary, Chief Justice John Jay, to negotiate a settlement 
with England. The threat of war was Jay’s chief bargaining lever, 
ut this unfortunately was removed when Hamilton secretly in- 
ormed the British that under no circumstances would the United 
States enter the war on the side of France. The treaty, signed by 
ayin the autumn of 1794, failed to protect the rights of American 
Vessels on the high seas and in effect permitted Britain to con- 
tinue its seizures. The British agreed to surrender the north- 
West posts and to permit the Americans to carry on a limited 
Amount of trade with the British islands of the West Indies. In 
return the United States promised that the prerevolutionary debts 
owed by Americans to British merchants would be paid. The 
treaty, in its effect, had a sectional incidence. Northern merchants 
Would profit from the commercial concessions won from the Brit- 
ish, but southern planters would now have to pay their long- 
standing debts to British merchants. As a result the treaty created 
‘furor of public protest, particularly in the South. Jay himself 
observed that he could have found his way across the country at 
night by the light of his burning effigies. Coinciding with armed 
"sistance in the West to Federalist excises (see WHISKY INSUR- 
AN the protest against the Jay Treaty hardened the division 

€ American people into permanent political parties. Although 
thestington was bitterly anti-French during his last year in office, 
 Federalists retained control over national affairs. In 1796 John 
ie was chosen president by a slim margin of three electoral 

‘ad over his opponent Jefferson. He was to become the first 
President to live in the Executive Mansion (not yet known as the 
if en Med ae aan where the government moved 

e WASHINGTON, D.C.). 

* The XYZ Affair.—On the continent of Europe the Jay Treaty 
frd Widely regarded as a virtual alliance between the United 
s and England. This prospect frightened Spain into signing 
raed with the United States adjusting the border of Spanish 

ae and permitting Americans to deposit their goods at New 

as and then’ transship them (see PINCKNEY, THOMAS). 

Unie’ equally disturbed, broke off diplomatic relations with the 
ted States and began seizing American vessels. Adams, when 
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he took office in March 1797, thus inherited a crisis with France 
that dominated his administration, He immediately dispatched 
to Paris a commission of three (Charles Ç. Pinckney, Elbridge 
Gerry, and John Marshall) to negotiate a settlement. “They were 
met in Paris by three agents (described in the American dispatches 
as X, Y, and Z), who demanded a bribe as a prerequisite for nego- 
tiations. Pinckney allegedly replied, “No! No! Not a sixpence,” 
and the American commissioners returned home, News of the 
XYZ affair created a storm of public indignation against France, 
provoked a wave of American patriotism, and strengthened the 


inopem 
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THE GRANGER COLLECTION 
“CINQUE-TÊTES OR THE PARIS MONSTER," A 1798 AMERICAN CARTOON ON 
THE TROUBLES WITH FRANCE. THE FIVE-MAN DIRECTORY THAT RULED 
FRANCE, REPRESENTED BY THE FIVE-HEADED FIGURE AT CENTRE, DEMANDS 
MONEY FROM THE THREE UNIMPRESSED AMERICAN ENVOYS AT LEFT 


position of the Federalists. In the spring of 1798 Congress severed 


‘relations with France, authorized the capture of French vessels 


guilty of depredations on American commerce, and took steps to 
enlarge the army. Washington was called from retirement to com- 
mand the army, and at his request Hamilton, who had resigned as 
secretary of the treasury in 1795, was appointed his second-in- 
command. 

The Alien and Sedition Laws.—The worldwide implications 
of the republican revolution in France were a source of deep con- 
cern to the conservative monarchies of Europe, most of which 
took steps to prevent domestic subversion. In England, Parlia- 
ment enacted laws placing restrictions on aliens, prohibiting sedi- 
tious criticism of the government, and suspending the writ of 
habeas corpus. In the United States the Federalists, at the height 
of their popularity and power in the summer of 1798, determined 
to adopt similar measures to silence their domestic critics, A 
series of alien laws, aimed at French and Irish immigrants, most 
of whom were Jeffersonians, raised the waiting period for naturali- 
zation from 5 years to 14, permitted the detention of subjects of 
an enemy nation, and authorized the president to expel any alien 
whom he considered dangerous. These laws, adopted in June and 
July 1798, were followed by a sedition act that made it a crime 
to publish false or malicious writings against the government, or 
to incite opposition to any act of Congress or the president. All 
except the naturalization law expired after two years and were 
not renewed. 

The Virginia and Kentucky Resolutions.—The Republi- 
cans regarded the Sedition Law as a violation of the First Amend- 
ment’s guarantee of freedom of speech and press, and they con- 
sidered the alien laws as inherently dangerous in the discretionary 
power given the president. The difficulty was that the Constitu- 
tion made no explicit provision for dealing with situations in 
which Congress exceeded its authority: Though most Republi- 
cans felt the Supreme Court could review acts of Congress, the 
court was dominated by Federalists and appeared to offer no re- 
lief. In desperation the Republican leaders, Jefferson and Madi- 
son, turned to the sovereign states. In a series of resolutions 
ultimately adopted by the legislature of Kentucky, Jefferson argued 
that the Constitution was only a “compact” among the sovereign 
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states. The states retained the right to judge when their creation, 
the federal government, exceeded its powers, and they could “nul- 
lify an unconstitutional act of Congress. Parallel resolutions, 
written by Madison and adopted by the Virginia legislature, were 
milder, asserting only the right of a state to “interpose” its author- 
ity for the protection of its citizens against unconstitutional actions 
of the federal government. With the Virginia and Kentucky 
resolutions the philosophy of states’ rights became the cardinal 
principle of Jeffersonian democracy. To Jefferson the sovereign 
states were natural bulwarks for the defense of individual liberties 
against potential tyranny of a strong central government. 

The Quasi-War with France.—Federalist repression, in the 
end, was not as severe as Republicans anticipated. Not one alien 
was imprisoned or deported by President Adams, and only ten. 
Republican editors were convicted under the Sedition Law. The 
war with France was confined to a few small naval engagements, 
for President Adams himself prevented the bellicose Hamiltonians 
from pushing a declaration of war through Congress in the spring 
of 1799.. By the end of 1799 Adams detected a change of heart 
in France, brought on by military reverses in Europe and the 
deterioration of the Directory. He exerted a supreme order of 
statesmanship by renewing the search for peace against the will 
of his own party. In May 1800 Adams dismissed the warlike 
supporters of Hamilton from his cabinet; his new secretary of 
state was the moderate Virginia Federalist, John Marshall, A new 
peace commission negotiated with Napoleon the Convention of 
1800, which restored diplomatic relations and terminated the em- 
barrassing alliance of 1778. To the end of his life John Adams 
regarded the peace with France as his finest act. It was certainly 
an act of courage, for it caused a split in his party and ensured his 
defeat in the presidential election of 1800. 

Election of 1800.—Party nominations in the period from 1796 
to 1824 were made by a caucus of the members of each party 
in Congress. The Federalists in 1800 chose Adams and Charles 
C. Pinckney; the Republicans responded with the same slate that 
had nearly succeeded in 1796, Jefferson and Aaron Burr. In the 
course of the campaign Hamilton, now a private citizen practising 
law in New York, ruined whatever chance of victory Adams had by 
writing a pamphlet denouncing the president’s peace negotiations. 
The election was virtually decided in the spring of 1800 when 
Burr’s smooth-running political machine captured the New York 
legislature for the Republicans. The Republican victory in the 
election can be attributed partly to Federalist errors—the measures 
of domestic repression and the taxes saddled upon the country 
during the conflict with France, But more important was the 
division within the Federalist Party and the success of Republican 
propaganda in identifying the Jeffersonians with the rural majority 
in the nation. 

Since each of the 73 Republican electors cast one vote for 
Jefferson and one for Burr (as the Constitution provided) the two 
Republican candidates ended in a tie.. Although Burr was clearly 
intended to be vice-president, he refused to withdraw from the 
contest, and the election was thus thrown into the House of Rep- 
resentatives, where the Federalists possessed a “lame duck” ma- 
jority. Against the advice of Hamilton, who regarded Burr as a 
‘modern Catiline,” the Federalists supported Burr and deadlocked 
the House for 36 ballots. At the end of February 1801 the crisis 
ended when a few moderate Federalists cast blank ballots, enabling 
the Republicans to elect Jefferson. The flaw in the Constitution 
that made this situation possible was remedied by the 12th Amend- 
ment, adopted in 1804. 

Jefferson’s election in 1800 was far from a great popular up- 
heaval. The election itself was so close as to be decided by one 
state: if either New York or South Carolina had voted Federalist, 
Adams would have won, Moreover, in many states presidential 
rs were chosen by state legislatures, rather than by the 
Yet the election did prove that in the United States a 
“Joyal opposition” could successfully challenge the ruling party, 
and it proved that a republic could provide for a peaceful change 
in leadership. The simultaneous elevation of Napoleon in France 
exemplified the usual fate of republics and served to dramatize 
American experiment, 


electo 
people. 


the success of the 
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The “Revolution of 1800.”—In his old age Jeffer ‘ 
his election to the presidency was “as real a revolute a 
ciples of our government as that of 1776 was in its for p 
was overstating the case, for the Republicans were just R a 
tocratic” as the Federalists. Both parties represented the Ohi 
the wise, and the well born; both were led by gentlemen trai ih, 
the art of government. Few Federalist officeholders were di 
missed; the Alien and Sedition Laws were allowed to expire i 
fully; and the Bank of the United States, symbol of Hanns 
fiscal system, was retained until its charter expired in 1811, There 
was, however, a change in attitude with the accession of Jefferson, 
The new president made a genuine effort to give his administration 
an aura of democracy. He walked to the Capitol for his inaugura: 
tion rather than riding, as Washington had, in a coach and sir; 
and he sent his annual address to Congress by messenger, rather 
than reading it in person, setting a precedent that remained until 
Woodrow Wilson delivered his message in person in 1913, The 
Federalist system, though not wholly repealed, was, trimmed at 
the edges. Secretary of the Treasury Albert Gallatin obtained the 
repeal of all federal excises and worked out a schedule for the 
repayment of the national debt within 16 years, The Navy was 
laid up in dry dock, and the Army was reduced to one regiment, 
which was considered sufficient to protect the frontier against 
Indian raids. 

Assault on the Judiciary.—The most spectacular feature of 
the “revolution of 1800” was an attack on the federal judiciary, 
Republican suspicion of the national judiciary was reinforced by 
the partisan behaviour of Federalist judges during the Sedition 
Law trials. In January 1801 the Federalists sought to expand the 
number of circuit and district courts, and President Adams filled 
the newly created judicial offices with staunch Federalists, Among 
his last-minute appointments was a new chief justice, Johnt 
Marshall, whose nationalism would dominate the Supreme Cout 
for the next 36 years. Fearful lest their entire legislative pr- 
gram be undermined by Federalists in the judiciary, the Republi- 
cans immediately repealed the Judiciary Act of 1801. They then 
attempted to remove from office a justice of the Supreme Coutt, 
Samuel Chase, an arch-Federalist who had conducted a 
sedition trials in 1799. Impeached by the House of Represent- 
tives, Chase was tried before the Senate in the spring of 1805. 
Though probably guilty of judicial misconduct, Chase was "i 
guilty of a “high crime or misdemeanor,” the requirement for 
removal set forth in the Constitution. His acquittal by the Semte 
in March 1805 finished the Republican assault on the judiciary 
and temporarily ended the impulse for domestic reform, a 
after the Jeffersonians became almost totally preoccupied | ; 
foreign affairs. y most 

The Louisiana Purchase—Federalist nationalism was mi 
evident in its measures of domestic centralization; ersonin 
nationalism was most evident in its foreign policy. with 
months after he took office Jefferson found himself at war T 
the Barbary pirates of the Mediterranean, Though not respo 
sible for the war, Jefferson prosecuted it with vigour ane) isan 
it to a successful conclusion in 1805. The purchase of taal 
was a further illustration of Jeffersonian nationalism, for it under 
expanded the national boundaries, created a national doma aoad 
the exclusive control of the federal government, and unt “i ‘The 
the doctrine of “strict construction” of the Const kj 
vast empire between the Mississippi River and the Ro 7 et 
tains, originally part of French Louisiana, had been na ae 
administration of Spain since 1763. In 1800 Napoleon the New 
the region from Spain, but his dreams of an empire 1n ‘An ar) 
World were ended by a Negro slave rebellion in Halk Ey proceed 
sent to Haiti with orders to subdue the rebellion and i ting W 
to New Orleans was decimated by yellow fever. } ae ands 1 
Britain might seize Louisiana, and desperately ng to the 
finance the war in Europe, Napoleon offered the ternie 
United States for $15,000,000. The American emi: to pur 
Monroe and Robert R. Livingston, though under order + poral! 
only New Orleans and the Gulf Coast south of Mey ne tren! 
(West Florida), exceeded their instructions and ec ii 
of purchase in May 1803. The United States subsedh™ 


chim to West Florida, threatened war with Spain over the issue, 
and ultimately seized it by military force in 1810. (See further 
LOUISIANA PURCHASE.) ‘ 

Lewis and Clark Expedition.—The purchase of Louisiana 
more than doubled the territory of the nation, and it laid the 
groundwork for the assumption that one day the United States 
would span the continent. Jefferson immediately dispatched an 
expedition under Meriwether Lewis and William Clark to explore 
the region. The journey of Lewis and Clark up the Missouri River 
and down the Columbia to the Pacific (1804-06) not only pro- 
vided priceless geographical information but it laid the basis for 
an American claim to Oregon and the Pacific coast. (See further 
Lewis AND CLARK EXPEDITION.) 

The Burr Conspiracy.—The acquisition of a vast empire west 
of the Mississippi posed certain problems of government, for the 
primitive condition of communications in this era limited the 
scope of central authority and permitted a certain amount of 
regional autonomy. Separatist movements, stemming from the 
dependence of the West upon the Mississippi River and New 
Orleans, had risen periodically since the end of the Revolution. 
These movements were invariably supported, and occasionally 
financed, by the Spanish authorities in Florida. Indeed, Spain 
paid secret pensions to various western leaders, among them Gen, 
James Wilkinson, who was appointed military governor of Louisi- 
ana in 1803. The acquisition of Louisiana aggravated the situa- 
tion, for New Orleans possessed a wealthy and powerful Creole 
element, which was dissatisfied with American rule. The man who 
united these latent forces of disruption was Aaron Burr. In dis- 
favour among Republicans after his contest with Jefferson in 
1800, Burr wrecked his political career by killing Alexander Hamil- 
ton in a duel in 1804. In the presidential election of 1804 the 
Republican caucus chose as Jefferson’s running mate Burr’s rival 
in New York politics, George Clinton. After leaving office in 1805 
Burr made a tour of the West, conversing with various western 
Political leaders, and in New Orleans he held private talks with 
General Wilkinson and several leaders of the Creole faction. In 
the summer of 1806 he organized a band of armed men on an is- 
land in the Ohio River, and by autumn he was ready to proceed 
downriver to New Orleans, His stated Purpose was to occupy 
certain lands in Texas. His real aims are uncertain, but a separa- 
tion of the West or an assault on Mexico, or possibly both, appear 
to have been contemplated, President Jefferson, kept informed 
of Burr’s activities, issued a proclamation directing the arrest of 
anyone conspiring to attack Mexico. General Wilkinson, evidently 
shifting sides, placed New Orleans under martial law and arrested 
à number of conspirators, Burr got as far as Natchez, where he 
turned himself over to Mississippi authorities and was ultimately 
taken to Richmond to stand trial for treason. He was acquitted 
because the presiding judge, John Marshall, ruled that the govern- 
Ment must produce two witnesses to the overt act of treason, as 
"quired by the Constitution, The government could not produce 
Sch witnesses, and the case was dropped. 

Cutral Rights.—By 1805 the struggle between England and 
“ance had degenerated into a war of economic retribution, as each 
wt aittempted to starve the other into submission, When a series 
i ritish orders in council imposed a blockade on the northwest 
5 ify of Europe, Napoleon retaliated with decrees that prohibited 
i ish trade with the continent and threatened seizure of any 
rutral vessels found trading with England. In the midst of this 
fantic economic vise was the neutral United States. Although 
oth sides seized U.S. vessels, the attention of the United States 
aft directed primarily at British depredations. Lacking a navy 

‘t Trafalgar, Napoleon was forced to confine his seizures to 
te i vessels in French ports, while Britain captured U.S. ships 

high seas in violation of international law. i 
tine ne the specific issues that troubled Anglo-American rela- 
we Was the problem of impressment. Deserters from the British 
i piattracted to the American merchant marine by higher eee 

; eg working conditions, were recovered by British ye ps 
ish shi ted and searched American vessels on the high seas. i ut 
trefu ic Ptäins, chronically short of seamen, were not always 

in identifying deserters, and many native-born as well as 
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naturalized Americans were pressed into the Royal Navy. The 
practice not only endangered the lives of American citizens, but 
it was an incursion upon American sovereignty and a violation of 
the nation’s flag on the high seas. It thus provided a latent griev- 
ance that helped to bring on the War of 1812, 

The United States also objected to the manner in which the 
British blockade was conducted. International law required a 
blockading force to invest each port. Lacking the ships to con- 
trol every port on the continent, Britain adopted the practice of 
stopping American vessels in the mid-Atlantic and searching them 
for contraband. This system of “paper blockades” and the exten- 
sion of the definition of contraband to include food and raw ma- 
terials provoked the United States, which subscribed to the 
doctrine that “free ships make free goods” (i.e., that a neutral 
flag makes a cargo neutral, even if the cargo is of potential military 
value to a belligerent nation). 

A final source of irritation was the British effort to protect 
their carrying trade. Financing the coalitions against Napoleon 
was expensive, and the British sought to recoup their fortunes 
by taking over the trade of the French, Spanish, and Dutch em- 
pires. This commercial hegemony was threatened by Yankee ship 
captains who, by offering lower rates and more efficient service, 
threatened to capture the carrying trade between the West Indian 
colonies and the continent of Europe. With the dual purpose of 
depriving France of its colonial imports and preserving this trade 
for itself, Britain invoked the “Rule of 1756.” American ships, 
excluded from the empires of France and Spain in time of peace, 
could not enter those colonies in time of war; to open those em- 
pires to American vessels was a mere subterfuge to avoid the 
British blockade. Americans avoided this rule by carrying the 
products of the West Indies to an American port and then reex- 
porting them to the continent of Europe. This “indirect trade” 
was ruled illegal by a British court in 1805. Ordered to enforce 
the decision, the British Navy swept American shipping off the 
Atlantic in the autumn of 1805, precipitating the chain of events 
that led to war. 

The Embargo.—President Jefferson and his secretary of state, 
James Madison, determined to enforce a recognition of American 
rights by commercial retaliation, a concept rooted in American 
foreign policy since the nonimportation agreements that preceded 
the Revolution. A nonimportation act adopted by Congress in 
1806 excluded from the United States a limited variety of British 
manufactured goods, but the operation of the act was delayed 
for a year pending negotiations for a settlement. In June 1807 
Anglo-American relations deteriorated further when the British 
frigate “Leopard” fired upon the U.S. warship “Chesapeake” and 
forced it to submit to a search for British deserters, Impressment, 
previously confined to American merchant vessels, was thus ex- 
tended to a public armed vessel of the United States, Amidst a 
general clamour for war, President Jefferson decided to strengthen 
the system of commercial retaliation, In December 1807 Con- 
gress adopted an embargo, which interdicted all foreign commerce 
and confined all U.S. vessels to port. The purpose of the embargo 
was to starve England into a recognition of American rights; 
should that fail the embargo would give the United States time to 
prepare for war. In operation for only 15 months, the embargo 
failed to intimidate England, but it worked considerable hardship 
upon the United States. Acknowledging failure, Congress in early 
1809 replaced the embargo with the Nonintercourse Act, which 
prohibited commerce with England and France alone. A year 
later the system of commercial retaliation was weakened further 
by Macon’s Bill Number Two. Repealing all restrictions on 
American commerce, this measure authorized the president, in 
case either England or France should revoke its edicts, to reinstate 
nonintercourse against the other. Seizing the opportunity, Na- 
poleon promptly announced that his decrees were repealed, insofar 
as they affected the United States. After waiting several months 
for a similar response from England, President Madison in Feb- 
ruary 1811 prohibited trade with Great Britain. The United 
States had chosen its enemy. A 

Tecumseh and Tippecanoe.—In addition to the maritime 
conflict, a constant source of Anglo-American friction was the 
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encouragement given by British officials to the Indians of the 
Northwest. An aggressive land policy pursued by William Henry 
Harrison, governor of the Indiana Territory, forced the Indians 
to cede large portions of Ohio and Indiana between 1800 and 
1809. In response the Indians, under the leadership of the Shaw- 
nee chief Tecumseh, formed a confederation of tribes to resist 
further encroachment. With the open support of British officials 
in Canada, Tecumseh threatened war if American settlers occupied 
the Wabash Valley, the last good hunting grounds in Indiana. 
Seeking to force the issue, Harrison invaded the Wabash Valley in 
the autumn of 1811. On the morning of Nov. 7 the Indians 
attacked Harrison’s encampment at the mouth of Tippecanoe 
Creek. Harrison repulsed the attack, burned a nearby Shawnee 
village, and returned claiming a victory, News of the battle and 
the rumour that the British were secretly arming the Indians pro- 
voked a mounting demand for war throughout the Northwest. 
Causes of the War of 1812.—The factors that brought on the 
declaration of war against England varied with each region of 
the nation. The war spirit was least apparent in New England, 
which depended on trade for its livelihood. In the West the war 
spirit fed primarily upon the British-Indian “conspiracy.” In 
parts of the South planters complained of falling cotton prices and 
blamed the British blockades for sealing off markets on the con- 
tinent. But the factor that underlay these various regional con- 
siderations was nationalism—a growing realization of the futility 
of commercial retaliation, a rising apprehension that the nation 
must fight to preserve its sovereignty, independence, and honour. 
Sensing the national frustration, Republican political leaders 
feared that the people might turn in desperation to an American 
Napoleon; to them republican institutions, even the Republican 
Party itself, were at stake; war was the only alternative. Led by 
a host of young nationalists who have since been identified as 
“War Hawks,” such as Henry Clay and John C. Calhoun, Congress 
declared war upon Great Britain in June 1812. (For the military 
and naval campaigns of the war, see War oF 1812.) 
Consequences of the War of 1812.—The United States entered 
the war with England a divided nation. Northern merchants, who 
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made immense profits from the war in Europe, objected t 
disruption of their trade. Federalists, uniformly oppodeditt 
Madison’s war,” continued to plot the disruption of 
The doctrine of states’ rights, so often used in US; history: 
a weapon against the party in power, was adopted by TE 
to obstruct the war effort. In the autumn of 1814 the legie 

of Massachusetts called for a convention of New England states 
“to make a radical reform of the national compact,” Fortuna 
the convention assembled in Hartford, Conn., in December 94 
was dominated by moderates. It confined itself to passing a series 
of harmless resolutions demanding that each state retain Control 
of its own militia and provide for its own defense. A delegation 
sent to present the resolutions to the president arrived in Wash 
ington simultaneously with the news of peace and was to 
ignored. The Federalist Party did not recover from the shock, 
Rufus King, who ran against James Monroe in the presidential 


election of 1816, was the last Federalist candidate for president 


by 1820 the party was dead. 

The Federalist opposition revealed some alarming tendencies 
toward disunion, and the war itself disclosed some important flaws 
in the fabric of the central government. The war was financed, 
as the Revolution had been, by the issue of Treasury notes, which 
depreciated rapidly. 
Americans to the value of the Bank of the United States, which 


the Republicans had allowed to expire in 1811. The difficulty of | 


transporting troops and supplying armies, moreover, demonstrated 
the need for a nationwide transportation network, ‘Thus, the main 
effect of the war was the reawakening of American nationalism 


The Federalist Party collapsed, but not its ideology. In the period | 


of one-party rule after 1815, known as “the era of good feelings” 
the Republicans adopted the concepts of centralized government 
first pioneered by the Federalists in the 1790s. 

The New Nationalism.—In 1816, John C. Calhoun and 
Clay, leading exponents of the new nationalism, guided thr 
Congress a charter for a second Bank of the United States. Like 
the first Bank, it was a partnership of business and government, 
The government owned one-fifth of the shares of stock, and the 
president appointed one-fi 
the Board of Directors. 
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roads and canals was vetoed by President Madison, who considered 
he bill unconstitutional. The issue of “internal improvements” 
] continued to agitate American Politics for decades, and despite 
constitutional misgivings of Madison and his successor, James 
Rs Valcy, wes ccoamuteleungem ae 
to the Ohio Valley, w: nstructed with feder: 3 
The Transcontinental Treaty.—Domestic centralization was 
eled in the postwar decade by a vigorous foreign policy 
that succeeded in extending US. territorial claims across the 
continent and laid the foundation for U.S. domination of the New 
World. The Treaty of Ghent, which ended the war with England, 
was little more than a recognition of a military stalemate. The 
grievances that had induced the United States to declare war were 
solved not at Ghent but at Waterloo. The conclusion of the titanic 
struggle between England and France rendered obsolete the Amer- 
ican concern for neutral rights, Thereafter the United States and 
England, dependent upon each other for markets, entered a new 
era of mutual understanding, if not friendship. In 1817 the Rush- 
Bagot Agreement imposed strict limitations on naval armaments 
on the Great Lakes. A year later the two nations settled the 
boundary between the United States and Canada at the 49th paral- 
lel from the Lake of the Woods (on Minnesota’s northern border) 
to the Continental Divide, and they agreed to a joint occupation 
of the Oregon country west of the Rocky Mountains. Thereafter 
only ome me ief heap og American impulse to expand 
across the continent to the Pacific, 
_ Acrisis with Spain was precipitated that same year, 1818, by an 
escapade of Gen. Andrew Jackson, military commander of the 
Southern Department of the Army. In hot pursuit of Seminole 
Indians os had been raiding the Alabama frontier, Jackson burst 
across the border into Spanish Florida. When the Indians sought 
tefuge under Spanish protection, Jackson stormed and captured two 
Spanish forts, at St. Marks and Pensacola, In the process two Brit- 
ish citizens, Robert Ambrister and Dr. Alexander Arbuthnot, were 
captured, tried by court martial, and executed for trading with the 
Indians, Both Britain and Spain protested vigorously. The mil- 
itary invasion of Florida and the assumption of jurisdiction over 
British citizens on Spanish soil were promptly disavowed by Pres- 
ident Monroe. But Secretary of State John Quincy Adams, then 
in the midst of tedious negotiations with the Spanish ambassador 
concerning the border between Louisiana and Texas, saw opportu- 
nity in the incident. In a belligerent note he warned the Spanish 
to keep their Indians under control, lest Jackson be unleashed 
again, and he concluded with an offer to purchase Florida. Recog- 
nizing that Florida was little more than an expensive hostage to 
erican territorial ambitions, the Spanish government resolved 
‘to surrender Florida in exchange for a definite boundary in the 
West that would prevent any further incursions by American 
ftontiersmen. When Adams offered to abandon the U.S. claim to 
Texas in exchange for a line to the Pacific, the Spanish agreed, and 
nscontinental Treaty (or Adams-Onis Treaty) was signed 
in February 1819, Florida was purchased from Spain for $5,000,- 
and the treaty defined the western boundary of the United 
a the mouth of the Sabine River along the Red River 
Di texas, the 100th meridian, the Arkansas River,-the Continental 

Ivide, and the 42nd parallel west to the Pacific (see fig. 5). The 
v ental vision of Adams marked him as one of the ablest of 

'S. Secretaries of state, The acquisition of Florida consolidated 
Mae territory east of the Mississippi River, and the trans- 
ee ne strenatenes the United States claim to the Pacific 

rth of the 42nd parallel. 

T e Monroe Doctr ae caiie climax of postwar nationalism 
Tegan policy came in 1823 with the announcement by Pres. 
tate Monroe that the entire New World was under the diplo- 

i Protection of the United States. The spread of French A 
uM ideals and the domination of Spain by Napoleon ha 
Dis Ee a series of revolutions among the Spanish colonies in 
; merica, By 1821, when Mexico obtained its independence, 
Stein ement was virtually completed. Unwilling to provoke 
tiga a ting the Florida negotiations, the United States delayed 
me Matic recognition of the Latin American republics, but it 

~ en the question of what it would do if another European 
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Power intervened in Latin America, The formation of the Holy 
Alliance of European powers dedicated to the preservation of 
pais and empire made this a real possibility. The issue rose 

e surface in early 1823 when France invaded Spain to stop a 
republican revolution and restore the Bourbon king. Fearing that 
France might expand its efforts to Latin America, Great Britain 
issued a warning. The United States was invited to join in the 
warning, but Secrétary of State Adams refused to be “a cock-boat 
in the wake of a British man o’ war.” The result was an indepen- 
dent statement of U.S. policy in President Monroe’s annual mes- 
sage to Congress on Dec, 2, 1823. Though willing to tolerate 
existing colonies, the United States, explained Monroe, would not 
tolerate the establishment of any more colonies in North or South 
America; nor would it allow the transfer of colonies from one 
European nation to another. Suggesting mutual nonintervention, 
Monroe promised that the United States would stay out of Euro- 
pean wars; similarly, it would regard European intervention in 
the New World as an unfriendly act. The enunciation of these 
principles was a direct rebuff, not only to France and Spain but to 
England, for it demonstrated that the United States was reaching 
commercial maturity. The United States was developing its own 
manufactures and regarded South America as a potential market. 
The message further demonstrated that Jefferson’s Republican 
Party had come full circle—from the states’ rights agrarianism of 
the Virginia and Kentucky resolutions in 1798 to the commercial 
nationalism of the Monroe Doctrine in 1823. (See further Mon- 
ROE DOCTRINE.) 

The American System.—By the mid-1820s the various fea- 
tures of the postwar nationalism were generalized into a political 
philosophy called the American System. As expounded by Henry 
Clay, the most articulate spokesman for economic nationalism, the 
object of the American System was to unite all sections of the 
nation by forming a union of interest among agriculture, industry, 
and commerce. The cornerstone of this scheme was the protective 
tariff, which would enable domestic industries to expand until they 
could furnish all the manufactured goods the country needed. An 
expanded industrial working force would incidentally create a 
“home market” for agricultural products, thereby relieving Amer- 
ican agriculture of its dependence on foreign markets. Federally 
financed internal improvements, moreover, would facilitate the 
exchange of goods and permit regional specialization. Northern 
industry would thus use southern cotton in its textile mills, and 
its labour force would consume the cereal grains of the West. 
Presiding over this sophisticated, interdependent economy would 
be the Bank of the United States, which would facilitate the 
transfer of credit and provide a nationwide currency, A fasci- 
nating scheme of union, the American System proposed to unite 
various sections and different interests by economic ties; it would 
also make the nation self-sufficient and relieve it of its colonial 
dependence on Europe. 

But the American System was more than a philosophy of na- 
tionalism; it was also a political platform designed to further the 
ambitions of Clay. On this platform Clay ran for president in 
1824, 1832, and 1844, and he was a candidate for his party’s nom- 
ination in every other election until his death in 1852. Such uni- 
form lack of success suggests that there was a flaw in the American 
System. And indeed there was, for one powerful region, the South, 
did not think the system would benefit it. Southern planters cor- 
rectly predicted that New England mills could never consume all 
the cotton the South could produce. The South for the foreseeable 
future would be dependent upon European markets; it must, there- 
fore, purchase European manufactured goods. The protective 
tariff was a leech on this trade, a subsidy paid by the southern 
planter for the benefit of the northern manufacturer. The South, 
moreover, had little use for internal improvements since it was 
blessed with great river systems that provided cheap transporta- 
tion to the seacoast. Even the Bank of the United States was 
viewed with disdain, for the sale of cotton and the purchase of 
manufactures were handled by agents in England who provided 
most of the financial services southern planters needed. As a 
result, the South viewed with mounting suspicion the industrial- 
ized democracy that began to emerge in the decade after the War 
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of 1812. In defense of its colonial economy and genteel society 
based upon slavery, the South embraced the doctrine of states’ 
rights. Concurrent with the evolution of American nationalism 
after 1815 was the development of southern sectionalism. 

The Missouri Controversy.—The Indian tribes that aligned 
themselves with England during the War of 1812 faced ruin and 
degradation. Tecumseh was killed and his confederation of tribes 
in the Northwest was decisively defeated by William Henry Har- 
rison in the Battle of the Thames in 1813. A year later Andrew 
Jackson slaughtered the warriors of the Creek nation at the Battle 
of Horseshoe Bend in Alabama. These victories removed the last 
Indian barriers to settlement east of the Mississippi. In the post- 
war years settlers rushed to occupy the vacant lands, and the tide 
of settlement even spilled across the Mississippi River into the 
Missouri Territory. The advance of the frontier was marked by 
the admission of five new states—Louisiana (1812), Indiana 
(1816), Mississippi (1817), Illinois (1818), and Alabama (1819). 
The procedure followed in the erection of these new states was 
that outlined in the Northwest Ordinance of 1787. When a terri- 
tory obtained a population of 60,000, Congress passed an enabling 
bill authorizing the territory to summon a convention to draw 
up a state constitution, In February 1819 Congress was debating 
a routine enabling bill for the Territory of Missouri when James 
Tallmadge of New York offered an amendment to prohibit the 
further introduction of slaves into Missouri and free every child 
born of slave parents at the age of 25, The Tallmadge Amend- 
ment, which opened a 40-year controversy over slavery, was ap- 
proved by the House of Representatives where the populous North 
had a majority, but it was rejected by the Senate where there was 
an even balance of free and slave states. The deadlock between the 
two houses lasted for a year, during which the merits and evils of 
slavery were thoroughly debated. Finally, in March 1820, Speaker 
of the House Clay fashioned an acceptable compromise. The 
District of Maine was separated from Massachusetts and permit- 
ted to enter the Union as a free state; Missouri was admitted as 
a slave state; and slavery was excluded from the rest of the 
Louisiana Purchase north of latitude 36° 30’. This kept the 
balance between free and slave states at 12 each. Although the 
compromise temporarily ended the controversy, the long debate 
left its mark upon the South. For the first time southerners heard 
their “peculiar institution” denounced on the floor of Congress as 
morally wrong. Moreover, the northern domination of the House 
of Representatives revealed to southerners their minority status. 
A self-conscious minority after 1820, the South became increas- 
ingly preoccupied with the need to defend its social and economic 
institutions by preserving the equal balance of free and slave 
states in the Senate (see MISSOURI COMPROMISE). 

Panic of 1819.—Coinciding with the Missouri debate was a 
depression that began with a collapse in cotton prices in the spring 
of 1819. Numerous banks that had overextended themselves dur- 
ing the postwar boom closed their doors. The Bank of the United 
States managed to save itself only by drastic measures of retrench- 
ment, Forcing payment of all outstanding obligations, the Bank 
contributed to the ruin of many state banks and business concerns, 
which left the Bank with a legacy of suspicion and a host of ene- 
mies, Though business and manufacturing soon recovered, the 
depression persisted in the South, aggravated by depleted soils and 
chronic overproduction of cotton. Seeking a scapegoat, many 
farmers blamed their economic woes on the federal government. 
Maryland, Ohio, and Kentucky passed laws against the Bank of 
the United States; South Carolina blamed its economic troubles 
on the protective tariff. In each case the result was a reaction 
against nationalism and a reversion to states’ rights. In Georgia, 
for instance, exhaustion of tidewater soils stimulated movement 
onto Indian lands of the interior. When the federal government 
proved dilatory in removing the Indian title, Georgia exerted its 
rights as a-sovereign state to exercise jurisdiction over the Indians. 
The depression also engendered new social friction. In several 
states, notably Kentucky, debtor parties arose to demand relief 
laws and attack the courts as agencies of the wealthy. The result 
of this renewed political activity after 1819 was an end to “the 
era of good feelings” and a rebirth of political parties. 
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Election of 1824.—During the 1820s the Republi 
divided into two factions: the “National Repic A 
advocates of the American System as John Quincy As a 
Henry Clay, and a number of former Federalists such as ba 
Webster; the opposition group was a strange salon 
disparate elements—southern sectionalists, farmers, and end 
ics who sought economic opportunity, and businessmen who f 
stifled by the neo-mercantilism of the American System, ae 
themselves “Democratic Republicans,” the elements of this later 
coalition were welded into a political party by Martin Van Bi 
The election of 1824 itself contributed to this political EE 
After James Monroe, the last of the so-called Virginia dynasty, the 
presidential succession was uncertain and a host of able a 
sought to fill the void. Three of them—John Quincy Adams, 
William H. Crawford, and John C. Calhoun—were members of 
Monroe’s cabinet. Calhoun, opposed within his own state of 
South Carolina because he had initiated the Bank and the tarifi 
eventually had to settle for the vice-presidency, | Clay, campaign. 
ing on the American System, drew most of his support from the 
Northwest. Finally, Andrew Jackson was perhaps the strongest 
candidate of all, for-his views on the tariff and internal improve- 
ments were too vague to provoke enemies, and he was a hero to 
many in the South and West. Jackson received more popular and 
electoral votes than any of the others but because of the plethora 
of candidates none received a majority. The election was thi 
thrown into the House of Representatives where Speaker Cly 
managed the selection of Adams, who had received the second 
highest number of electoral votes. Because their political view 
coincided, Adams subsequently appointed Clay to be his secretary 
of state. Smelling an unsavory bargain, the Jacksonians accused 
Adams of being a corrupt aristocrat willing to subvert the will of 
the people. The cry of “bargain and corruption” rang in the ears 
of the unfortunate Adams throughout his four years in office. 

Administration of John Quincy Adams.—John Quincy 
Adams had been a great secretary of state under Monroe and 
brought to the presidency a wealth of experience in public life but, 
like his father, he had the misfortune to be president at the wrong 
time. The rebirth of parties during his term in office created an ab 
normal amount of propaganda, factional strife, and name-calling, ] 
which clouded the vision of contemporaries and affected the jude 
ment of historians. Under such conditions Adams proved t 
inept. His first annual message outlined a broad scheme for inte 
nal improvements, including a national university and astronomi 
observatories. Such far-reaching proposals, a century 4 
their time, provoked the southern sectionalists to near-hyst . 
Lacking any concept of patronage, Adams refused to ft 1 
eral officeholders who disagreed with his views, and thus f en 
build a foundation of political support. Both Adams and ppt 
nationalists and, possessing a friendly majority in cone nl 
have enacted the entire American System. But they were who 
at every turn by the Jacksonian opposition, led by Van P 
had allies within the administration, including even yio "ajk 
Calhoun. An illustration is the tariff of 1828. Manufactu 
terests, their appetites whetted by a slight increase in! Í 
demanding a major revision of the tariff, with the apani 1 
of Adams and Clay. But the bill was actually Geet af NO 
Congress in 1828 by Van Buren, who needed the aubin election 
York and Pennsylvania in the approaching president as in the 
When Adams signed the bill into law, Van Buren W 


in 
iff in Ue 
fortunate position of being able to take credit for the ait 
industrial regions of the North, while blaming it on t° pme ite 
tion in the South. Such tactics earned Van Buren T wot 
the “Little Magician” and the “Red Fox,” but they j 

presidency for Jackson in the election of 1828. 
Jacksonian Democracy.—The evolution 0. 
few great | 
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erty qualifications for voting, common in the colonies, did not 
exclude many in a society of landowners. The Revolution marked 
a small step toward greater democracy, for the early state con- 
stitutions generally reduced the property qualifications for voting 
(Pennsylvania opened the vote to all taxpayers) and most abol- 
ished religious tests. The Jeffersonians talked much about the 
“common man” but did little to give him the vote, After the 
War of 1812 a surge of constitutional revision on the state level 
gradually expanded the suffrage. Revolutionary constitutions 
were revised by Maryland (1810), South Carolina (1810), Con- 
necticut (1818), New York (1821), Massachusetts (1821), 
Virginia (1830), and North Carolina (1836). In addition, the 
new states of the West, though generally imitative in their politi- 
cal institutions, tended to adopt the more democratic features of 
eastern constitutions, 

The) Jacksonians, not noticeably involved in this process, did 
not directly benefit from it. Not until 1840 was there any signifi- 
cant increase in voter participation in a presidential election, In 
the eastern cities, moreover, workingmen were almost evenly 
divided in their political allegiance. Elsewhere, there were many 
voters who supported Jackson, not as a great democrat, but be- 
cause he represented the virtues of energy and forcefulness that 
they admired, It is nevertheless true that the Jacksonians devel- 
oped a rhetoric that appealed to the hopes and the frustrations of 
the common man. The rhetoric itself, even if only veneer, repre- 
sented a new direction in American politics. The successful 
propaganda techniques of the Washington Globe, edited by Jack- 
son’s intimate adviser Francis Preston Blair, evidenced a new 
concern for public opinion. The same was true of the Jacksonian 
concept of rotation in office, which rested on the assumption that 
any honest and reasonably intelligent man was capable of manag- 
ing the government. Supporters of Adams were dismissed and 
replaced with loyal Jacksonians. ‘To the victor belong the spoils!” 
announced the Jacksonian leader William L. Marcy in justification. 
hough Jackson replaced less than a fifth of the federal office- 
olders, the concept of using the federal patronage as a reward 
or victory marked a final step in the evolution of party organiza- 
tions. If the flowering of the spoils system in the post-Civil War 
period ultimately produced governmental corruption and misman- 
agement, it nevertheless represented to Jackson a vital step in the 
evolution of democracy. The success of the techniques of the 
lacksonians in appealing to the common man was evident to their 
opponents, In 1840 when the Whigs captured the presidency for 
William Henry Harrison they succeeded only by assimilating the 
methods of popular appeal pioneered by the Jacksonians. 

The Age of Reform.—Jacksonian democracy had the good for- 
line to coincide in the 1830s with a broad impulse toward social 
teform, Although the Jacksonians seldom indulged in reform 
crusades, they benefited from the prevailing atmosphere of social 
Progress. American individualism, born of the need to fashion a 
GWilization out of the wilderness and enhanced by the virtual ab- 
a of governmental control, was responsible for a wide variety 
oe for curing the ills of mankind. An equally important fac- 

n shaping the reform impulse was evangelical Protestantism. 
Brent any great intellectual creed or body of doctrine, evangeli- 
fue laid stress on a personal religious experience. Pdi 
Roe ee demonstrated by good works, made the individu: 

e for social progress and bred a generation of reformers. 

Very aspect of American society was subjected to intense scrutiny 
y il minds. Though many proposals bordered onthe A 

om ‘sea in genuine progress. In the field o oC ee 
i Conme aon (9-2) in Massachusetts and Henry say ne af 

tacher TAM instigated reforms that led to improved a ay 5 
tuicul taining, consistent allocations of state funds, an ae 
ih Newt In the area of prison reform the Auburn Peni ne 4 
hardened ork experimented with individual abe bal 

ii D minals from lesser offenders, and prpdusaya EEP 
or oe orothea Dix (g.v.) personally led a nationwide c ip 
Cuab of the insane, propagating the idea that insanity i 

e disease and advocating the establishment of asylums. The 

‘tance crusade won an initial victory when Maine adopted 

Wide prohibition in 1846, and by the Civil War nearly every 
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northern state adopted restrictions on the manufacture and sale 
of alcoholic beverages. (See further PROHIBITION; TEMPERANCE.) 
_ The Antislavery Impulse.—It was inevitable that the atten- 
tion of reformers would be attracted to the most prominent ill of 
American society, slavery. Gradually the various reform move- 
ments became merged in the overriding crusade against slavery. 
Prior to 1830 antislavery thought was most prevalent in the South, 
where it took the form of movements for gradual emancipation or 
efforts to recolonize the Negroes in Africa, On Jan, 1, 1831, Wil- 
liam Lloyd Garrison (g.v.) published in Boston the first issue of 
The Liberator. Founded on the principle that slavery was a moral 
wrong, The Liberator stood for immediate, uncompensated eman- 
cipation. Two years later Garrison founded the American Anti- 
slavery Society, and as the society spread through the North it 
forced politicians to take a stand on the moral issue of slavery, 
contributed to the growing sectionalism in the nation, and made 
political compromise increasingly more difficult, (See ABOLITION 
Movement.) 

Nullification in South Carolina.—The growth of sectional- 
ism, which had plagued the administrations of Monroe and Adams, 
caused an early rift in the ranks of the Jacksonian Democrats. 
In 1829 John C. Calhoun published a pamphlet entitled “The 
South Carolina Exposition and Protest.” Searching for a device 
to protect the minority interests of the South, Calhoun found 
the answer in the concept of a constitutional federation. To 
protect its people from the majority that dominated the federal 
government, each state had a right, derived from the constitu- 
tional compact, to nullify unconstitutional acts of the federal gov- 
ernment. Calhoun thus expanded the ancient concept of states’ 
rights into the doctrine of nullification by suggesting that a state 
could prevent the enforcement of an unconstitutional act of Con- 
gress until the law was written into,the Constitution as an amend- 
ment. Since the amendment process required the approval of 
three-fourths of the states, Calhoun’s concept would, in effect, 
permit a minority veto on all controversial legislation. Calhoun’s 
theory was specifically directed at the tariff of 1828, which was the 
highest in pre-Civil War history and was regarded as the “tariff of 
abominations” in the South. In South Carolina the tariff was 
regarded as unconstitutional on the ground that Congress did not 
possess the power to subsidize manufacturers. 

President Jackson, a westerner and a former Army general, could 
not tolerate nullification. He was, moreover, becoming increas- 
ingly dependent for advice upon his secretary of state, Martin Van 
Buren. A purge of Calhoun’s followers from the cabinet in 1830 
left Van Buren the heir-apparent. The controversy over nullifica- 
tion reached a climax in the autumn of 1832 when a convention 
in South Carolina adopted an ordinance nullifying the tariff, 
Jackson promptly issued a proclamation denouncing the incipient 
rebellion and threatening to uphold federal laws with military 
force. Although no southern state joined South Carolina in nul- 
lification, it was apparent that Virginia and North Carolina would 
resist any military force attempting to march upon South Caro- 
lina. For a time, war seemed imminent but the crisis was ended 
by a compromise worked out in Congress between Clay and 
Calhoun. A new tariff act in 1833 provided for a gradual reduc- 
tion of the tariff to the 1824 level, and Calhoun, in turn, induced 
South Carolina to rescind its ordinance of nullification. 

Jackson and the Bank of the United States——The war 
against the Bank dominated Jackson’s second term in office and was 
both the climax andthe essence of Jacksonian democracy. The 
opposition to the Bank stemmed primarily from the function of 
the Bank in the American economy. Performing many of the 
services of a central bank (like the modern Federal Reserve Sys- 
tem), the Bank was both an agent of the federal Treasury and a 
creditor of all other banks, State bank notes, collected by the 
government in taxes and land sales, were deposited in the Bank 
of the United States, but they remained obligations of the state 
banks and could be presented at any time for redemption in gold or 
silver. Periodic redemption of these notes by the Bank of the 
United States curbed the note-issue function of the state banks, 
restrained speculation, and exerted a conservative influence on the 
entire banking system. Under its president, Nicholas Biddle, the 
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Bank was well managed, scrupulous, and, for the most part, a 
wholesome influence on the economy. Unfortunately, this very 
influence provoked enemies. The West and South had been a 
centre of opposition to the Bank since the Panic of 1819. During 
the rural depression of the 1820s farmers required long-term loans, 
but the policies of the Bank of the United States restricted the 
capacity of local banks to make loans to farmers. Those who 
demanded easier credit often blamed their economic troubles on 
the federal Bank. On the other hand, many farmers and planters 
distrusted all banks. The chronic instability of banks in rural 
areas bred suspicion of credit and a demand for an exclusive reli- 
ance on gold and silver. The hard money sentiment in the West 
was expressed most vocally by the Jacksonian senator from Mis- 
souri, Thomas Hart (“Old Bullion”) Benton. The eastern work- 
ingman, too, generally favoured hard money, for he wanted his 
wages paid in gold coin, Perhaps most important of all was the 
position of many businessmen who were impatient of restraints 
imposed by the Bank of the United States. Rising entrepreneurs, 
full of schemes for sudden wealth in a virgin land, opposed the 
chartered monopolies, of which the Bank was the supreme example. 
(General incorporation laws, instead of legislative charters, finally 
proved to be the most beneficial result of the bank war.) Most 
state banks, moreover, particularly in New York City, resented 
the power of the Bank of the United States. 

The elements of opposition to the Bank, demanding easier 
credit on the one hand and hard money on the other, were funda- 
mentally incompatible, But the incompatibility was glossed over 
by the emotional appeal of the bank war. The Bank was a symbol 
—a symbol of mercantilism in an age that was beginning to absorb 
the doctrines of laisses faire; a symbol of monopoly in an age that 
demanded free enterprise. But, above all, it symbolized the car- 
dinal sins of the society—corruption and speculation. It was 
looked upon as a “hydra-headed monster” whose tentacles reached 
into every facet of the economy, tainting all it touched. The 
Jacksonians, most of whom had only a limited knowledge of eco- 
nomics or banking theory, slew “the monster” in an effort to re- 
store the purity and simplicity of a bygone age. Not recognizing 
the function of the Bank, they failed to foresee that its destruction 
would only enhance the speculation and profiteering they abhorred. 

The Bank War.—tThe irony of the bank war is that it was 
injtiated by the friends of the Bank, Clay and Webster. Seeking 
an issue on which he could oppose Jackson in the presidential elec- 
tion of 1832, Clay persuaded Nicholas Biddle to request a new 
charter for the Bank. Although the charter of 1816 was not due 
to expire until 1836, the National Republicans, allied with Calhoun, 
had a temporary majority in Congress, and the moment seemed 
opportune. For Clay it was a political maneuver. If Jackson 
accepted the new charter, this cornerstone of the American System 
would become a permanent feature of the economy. If Jackson 
vetoed it, he would reap the harvest of unpopularity in the regions 
of the North where the Bank was in favour, and Clay would have 
his election issue. Jackson recognized the political dilemma, and 
destruction of “the monster” became a ‘personal vendetta. “The 
Bank is trying to kill me,” he informed Van Buren, “but / will kill 
it.” He vetoed the bill rechartering the Bank, and the veto mes- 
sage was a masterpiece of political propaganda. Appealing to all 
regions and classes, Jackson denounced the Bank as unconstitu- 
tional, pointed out that much of its stock was held by foreigners, 
and evoked the poor against the rich. The tactic was successful— 
Jackson was reelected in 1832 by a wide margin over the National 
Republican candidate, Henry Clay. 

Removal of the Deposits.—The veto of the new charter and 
Jackson's reelection doomed the Bank, but its current charter 
still had four years to run. Jackson, now thoroughly aroused, 
determined to destroy the influence of the Bank by severing its 
connection with the government. After dismissing two secretaries 
of the treasury who favoured the Bank, Jackson finally found a 
cooperative agent in Roger B. Taney. In September 1833 Taney 
began removing the Treasury deposits from the Bank of the United 
States; new tax receipts were deposited in selected state banks 
(dubbed “pet banks”). In retaliation Biddle initiated a policy of 
severe retrenchment, calling in loans and consolidating his debts. 
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In part, he was forced to do so because removal of the gove 
money drastically reduced his operating capital, but he 
ther than necessary in order to put pressure on Jackso 
spring of 1834 the scarcity of credit caused a minor 
and the reputations of Biddle and the Bank were both d 

The Canal Era.—The depression ‘was short-lived, 
early 1835 the nation was prosperous again. Receipts 
sales and customs duties soared, and the government, f 
time in its history, found itself completely out of di 
surplus, deposited in state banks, permitted a vast ex 
credit and currency, which enhanced the boom. The pro 
of the mid-1830s also coincided with a rage for construc 
canals. Begun with the completion of the Erie Canal” 
1825, the Canal Era spanned a quarter century, until 
the railroads. In the 1830s Virginia and Pennsylvania 
span the Appalachian Mountains with canals, while 
Indiana built canals connecting Lake Erie with the 
The canal fever was attended by speculation, ban! 
frustration. 

Panic of 1837.—President Jackson, alarmed at th 
mania of the times, sought to curb the racing economy, 
he issued a Specie Circular ordering government officials 
only gold and silver in payment for the sale of publid 
Though intended to halt speculation, it had the opposite 
for it forced farmers to buy their lands from specul: 
alone could offer credit. It tended, moreover, to drain si 
the East to the West, thus weakening the position of easi 
In’ early 1837 a financial crisis in England forced th 
England to cash American securities, which further 
specie reserves of American banks. A collapse in co 
precipitated a panic—New York banks suspended specie 
on their notes on May Ist’and bank failures multiplied 
nation. The Panic of 1837 broke the economic boomy: 
ensuing depression dominated the administration of Va 

Administration of Van Buren.—Martin Van Bur 
son’s hand-picked successor, was nominated in 1836 
Md., by the first national convention of the Democrat 
In the election he won handily because his opponents 
their strength among a number of regional candidates. 
ing his office from Jackson, he also inherited the bank pi 
the depression. Depositing government funds in state 
a miserable failure; during the Panic of 1837 the state bag 
too weak to permit government withdrawals. The Treasur 
recovered its funds, an unforeseen development that 
problem of a surplus and put the government back in 
Buren summoned a special session of Congress to mee! 
His suggestion was the creation of an independent trea 
tionwide system of vaults or subtreasuries. The governing 
accept only gold or silver in receipt for public lands or 
the specie would be kept in the subtreasuries, rather than) 
The opposition of Webster and Clay prevented the si 
being enacted into law until 1840, and then it was 7 
following year. Reenacted in 1846, the Independent $ 
mained the basic fiscal system of the government unl 
War. Since it required the physical transportation of 1 
out the use of bank credit, the system was’ extremi 
even in time of peace; under the pressure of war 
completely. The removal of specie from circulatio 
would have reduced the money supply of the nation 
vated the 1837 depression. When the Whigs sugg 
that the government issue paper money, Van Buren 
idea. Unwilling to respond to the depression, Van 
peared helpless; this stimulated popular discontent 
the Whigs had their first opportunity to capture the a 

Rise of the Whigs—Henry Clay almost sin 
welded the anti-Jackson opposition into a politic Kin 
name “Whig” implied a common opposition to re 
and appealed to all who objected to Jackson's ce WY i 
power—southern sectionalists disgruntled over the d 
South Carolina, businessmen fretting over the future 0f 
and reformers who disliked Jackson’s highhande d 
the Indians, The core of the party were the ol 
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publicans, such as Daniel Webster and John Quincy Adams (who 
fnished his long political career in the House of Representatives). 
It drew its popular strength from the industrial regions of the 
North and among the more prosperous farmers of the Ohio Val- 
ley. In the South most of the wealthy planters and slave owners 
were Whigs, as were the leading men in such commercial centres 
as Richmond, Nashville, and New Orleans. But it was not ex- 
dusively a party of wealth and conservatism. Like all durable 
US. political parties, it embraced a broad spectrum of opinion. 
Horace Greeley’s New York Tribune, founded in 1841, was the 
main organ of Whig thought, but it also supported a bewildering 
variety of reform crusades. Side by side with editorials on the 
tariff could be found articles advocating socialism, vegetarianism, 
spiritualism, and the abolition of slavery, even an occasional arti- 
cle from Greeley’s London correspondent, Karl Marx. 

Election of 1840.—A coalition of disparate and occasionally 
antagonistic elements, the Whig Party was slow to achieve for- 
mal organization. In 1836 it opposed Van Buren with a variety 
of regional candidates. Daniel Webster collected some electoral 
votes in New England, William Henry Harrison in the Northwest, 
and Hugh Lawson White carried Tennessee and Georgia. Not 
until 1840 did the Whigs hold their first party convention, and 
only once in its 20-year history was the party able to adopt a 
platform. With the exception of Henry Clay in 1844, the party in- 
variably nominated military heroes, men who possessed the val- 
uable assets of vague ideology and broad popular appeal. The 
choice in 1840 was William Henry Harrison, a Virginian by birth, 
a westerner by profession, and a hero of the Indian campaigns 
inthe War of 1812. For his running mate the Whigs sought south- 
ern support by nominating an old Jeffersonian, John Tyler of Vir- 
gina. As a candidate Harrison was inarticulate and content to 
let the politicians run the show, The result was the “Log Cabin 
and Hard Cider” campaign, ‘symbols that ‘stressed Harrison’s as- 
Sociation with the frontier. Under the euphonious slogan “Tippe- 
canoe and Tyler Too” the Whigs ignored the political issues and 
Concentrated on parades and picnics. On election day the voters 
turned out in bigger numbers than ever before. Democracy had 
come into its own, and its choice was the Whig, William Henry 
Harrison, The inauguration ceremonies, March 4, 1841, were con- 
ducted in a cold drizzle, Harrison, the old campaigner, insisted 
on delivering his lengthy inaugural address without hat or over- 


coat. He caught pneumonia, died a month later, and John Tyler 


found himself president, the first vice-president to succeed to 
that office. 

Tyler Too.—For Henry Clay the Whig victory in 1840 was an 
opportunity to enact the American System—national Bank, pro- 
lective tariff, and internal improvements, Because the vetoes of 
Madison, Monroe, and Jackson had raised some doubts about the 
‘onstitutionality of internal improvements, Clay proposed to avoid 
the issue by a scheme of distribution—distributing the income 
from the sale of western lands to the states, thus enabling them 
to build roads and canals. A special session of Congress in the 
summer of 1841 repealed Van Buren’s Independent Treasury and 
chartered another Bank of the United States. John Tyler, at 
“art a Jeffersonian, states’ rights southerner, vetoed the Bank 
bill, The following year Clay sought favour in both the North- 
fast and Northwest by linking a tariff increase with a promise to 

Stribute the income among the states for internal improvements. 

Yler vetoed it as well. The Whigs were so incensed that a com- 
mittee of. the House under John Quincy Adams recommended 

Yler’s impeachment, and a party caucus read the president and 
'S southern followers out of the Whig Party. Tyler thus be- 
fame a president without a party; Clay was left in control of the 
Party and was recognized as its most likely nominee for the elec- 
w of 1844. Unfortunately for Clay, the American people in 

© mid-1840s were no longer interested in the American System. 
i €Y Were more attracted by the romance of the westward move- 

a symbolized by the new Democratic war cry, “Texas and 

n. 
Rte Texas Revolution.—Under the Louisiana Purchase the 
ae States possessed a vague claim to Texas until 1819 when 
luincy Adams surrendered the claim in partial compensa- 
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tion for Florida. When Mexico obtained its independence in 1821, 
it opened Texas to American speculators who agreed to settle 
large tracts of land, The first of these was Stephen F. Austin 
(q.v.), who in 1821 received a grant to settle 300 families on the 
Colorado River. A “Texas fever” soon developed as thousands 
of southerners moved with their slaves to thé new cotton lands 
of east Texas, Within a decade there were 30,000 Ameficans in 
Texas, as against 3,500 Mexicans, Friction, stemming from an 
American demand for greater representation in the government 
and a Mexican effort to abolish slavery, flamed into revolution 
when the Mexican president, Santa Anna, decided to reinforce his 
garrisons in Texas. After capturing San Antonio and slaughtering 
its defenders at the Alamo (q.v.), Santa Anna was defeated at 
San Jacinto by a Texan army under Sam Houston, In 1836 Texas 
declared its independence, drew up a constitution patterned on 
that of the United States, and applied for admission to the Union, 
President Jackson, though sympathetic to Texas, wished to avoid 
conflict with Mexico. As a result, Texas remained an independent 
republic for the next decade, subsisting on Joans from England 
and France, who found it a valuable alternative to the American 
South as a source of cotton: Independence provoked a new wave 
of immigration; by 1844 there were 140,000 Americans in Texas 
and annexation was only a matter of time (see Texas), 

The Settlement of Oregon—A treaty between the United 
States and England signed in 1818 and renewed in 1827 provided 
for the joint occupation of the region west of the Rockies and 
north of the 42nd parallel. Until the 1830s the only settlement in 
the région was a British Hudson’s Bay Company outpost at Fort 
Vancouver. The American settlement of Oregon was stimulated 
by the glowing reports of missionaries, notably Dr, Marcus Whit- 
man, who established a Presbyterian mission in the Willamette 
Valley in 1835. Stimulated also by the rural depression after 
1837, the “Oregon fever” launched a train of covered wagons that 
followed the Platte River across the plains, crossed the moun- 
tains at the South Pass, and led down the Snake River to the 
Columbia. (See Orecon Tratt.) By 1844 there were 3,000 
Americans in the area south of the Columbia River, occupying 
themselves with political conventions and petitions for admission 
to the Union. 

California.—The first Americans in California were New En- 
gland merchants who traded manufactured goods for the products 
of the Mexican cattle industry, hides and tallow; this trade was 
popularized by Richard Henry Dana’s Two Years Before the Mast, 
published in 1840. By the 1830s the New England shippers had 
established resident agents in California to collect hides and tallow 
for incoming vessels. Accepted by the Mexican population, the 
agents soon acquired ranches and Mexican wives. Their ranches 
became havens for the first overland pioneers, who flooded into 
California after 1840. Outnumbering the Mexicans in California 
by 1844, the Americans were increasingly restless under Mexican 
rule—only a spark was needed to fire a new revolution in the 
West. 

Election of 1844.—The problem of the West intruded upon the 
U.S, political stage in the spring of 1844 when Secretary of State 
John C. Calhoun signed a treaty of annexation with Texas, Cal- 
houn candidly admitted that his purpose was to add to slave ter- 
ritory, and that was enough to ensure the treaty’s rejection by the 
Whig-dominated Senate, The effect, nevertheless, was to inject 
the expansion issue into the presidential campaign. Fearful of ‘its 
impact, Clay and Van Buren issued simultaneous letters opposing 
the annexation of Texas on the grounds that it would cause a war 
with Mexico, Although President Tyler favoured expansion, Clay 
controlled the Whig Party machinery, and he was nominated on 
an antiexpansionist platform. In the Democratic convention Van 
Buren was abandoned by the expansionist southern delegates, who 
engineered the nomination of a dark horse, James K. Polk of 
Tennessee. The sectional issue was avoided -by- linking Texas 
with Oregon, so free territory as well as slave would be added 
to the Union. In fact, the platform called for the American oc- 
cupation of the Pacific coast as far as the southern boundary of 
Alaska—“54° 40’‘or fight.” Capturing the expansionist mood of 
the nation, Polk won the election, but it was one of the closest 
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contests in history. Many in the North suspected that the Demo- 
crats’ drive for expansion was a southern conspiracy to add to 
slave territory. 

“Manifest Destiny.”—In December 1845, John L. O'Sullivan, 
editor of the New York Morning News, wrote of “our manifest 
destiny to overspread and to possess the whole of the continent 
which Providence has given us for the development of the great 
experiment of liberty and federated self-government, . . .” “Man- 
ifest destiny!” Overnight the magic words swept the nation be- 
cause they expressed the mood of the people in the mid-1840s. 
More than a land-grabbing expansionism, Manifest Destiny was 
connected with the American experiment in government and the 
age-old sense of mission, It was the mission of the United States 
to spread the blessings of liberty, republican institutions, and the 
Protestant Church across the continent. Elected on the crest of 
this expansionist fervour, Polk’s first task was to redeem the 
promises of his campaign platform. By the time he was inaugu- 
rated, Texas was in the Union, admitted during the last days of 
the Tyler administration by a joint resolution of Congress. Polk 
accepted this dubious method of territorial acquisition and turned 
his attention to Oregon. In his annual message to Congress of 
December 1845, Polk suggested that the British occupation of 
Oregon was a violation of the Monroe Doctrine and asked Con- 
gress for authority to abrogate the joint treaty. Fortunately, 
Britain was unwilling to go to war over Oregon. Prime Minister 
Robert Peel, who regarded the territory as an uninhabitable wil- 
derness, had his own troubles at home with a famine in Ireland 
In the spring of 1846 Peel sent to the United States the draft of 
a proposed treaty compromising on the 49th parallel. Polk was 
persuaded to accept the treaty, and it was approved by the Sen- 
ate on June 15, a month after the United States declared war on 
Mexico. 

The War with Mexico.—The annexation of Texas was the 
culmination of mutual suspicion and dislike between the United 
States and Mexico that had been building up since the time of 
Jackson, Mexico's transition from the absolutism of the Spanish 
colonial system to a free republic was slow and painful, marked 
by a series of revolutions and dictatorships in which Americans 
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suffered loss of property. The slaughter of Texans at the Al 
indicated to many Americans that the Mexicans were ka 
barbarians, and when Mexico severed diplomatic relation Gil 
and refused to talk to Polk’s special emissary the insult e 
bearable. Mexico was equally belligerent. Stimulated by he 
of Texas, Mexican nationalism demanded that the Americans h 
taught a lesson. The Mexican Army, at 40,000 men, was fi 
times the size of the U.S. Army; moreover, the United States hl 
proven its military impotence by failing to capture Canada i 
1812. j! 

In this inflammatory atmosphere a dispute over the boundary of 
Texas was all that was needed to start a conflict. As an inde. 
pendent republic Texas claimed the Rio Grande, though as part of 
Mexico its boundary had been the Nueces River. Polk accepted 
the Texas claim and ordered Gen. Zachary Taylor (¢.0.) to occupy 
the disputed territory, By late March 1846 Taylor's army ws 
camped near the mouth of the Rio Grande, and this provocative 
action brought the Mexican Army north in April. On April 25a 
detachment of Mexican cavalry crossed the Rio Grande and am 
bushed a small force of Taylor’s army, and a week later the Mex. 
can Army crossed to the north side of the river. After defeating 
the Mexicans in two battles, Taylor on May 18 invaded Meio | 
without waiting for a declaration of war. News of the initial 
skirmish of April 25 arrived in Washington on May 9, Two days 
later President Polk asked Congress for a declaration of war a 
the grounds that Mexico had “invaded our territory and shed 
American blood upon the American soil,” Southerners and Demo: 
crats unanimously supported the war; most of the opposition came 
from New England Whigs, who suspected a southern conspiracy 
to add to slave territory. 

Within three months the United States achieved its basic wir 
aims by seizing New Mexico and California. In July, Americans | 
in California overthrew the Mexican governor, in the Bear Fig | 
Revolt, led by John C. Frémont (q.v.), who may: have been acting 
under orders from President Polk. The final task of subduing 
Mexico was given to Gen, Winfield Scott, who made an amphib- 
ious landing at Veracruz in March 1847, marched over the moun- 
tains, and captured Mexico City. (See MEXICAN War.) Theat 
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(Left) Daguerreotype of Brig. Gen. John E. Wool and his staff at Saltillo, Mex., 1846. This picture, tal 
after the advent of the camera in the U.S., is among the ear! 
capital of the Republic of Texas. 
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a U.S. Army camp, from “The Journal of William H. Richardson,” 1848 
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was ended by the Treaty of Guadalupe Hidalgo, signed in Feb- 
ruary 1848. The boundary was redrawn at the Rio Grande and 
the Gila River; Mexico ceded present-day Utah, Nevada, Cali- 
fornia, Arizona, western Colorado, and New Mexico for $15,000,- 
000, With the subsequent rectification of the frontier by the 
Gadsden Purchase (g.v.) in 1853, the cession rounded out the con- 
tinental limits of the United States until the purchase of Alaska in 
1867. (See fig. 5.) 
; The Wilmot Proviso.—Northern opposition to the war 
stemmed primarily from the fear of adding new territory that 
Would benefit only southern slave owners. This fear found ex- 
pression in the summer of 1846 when David Wilmot, a Democrat 
from Pennsylvania, offered an amendment to a routine appropria- 
tion bill barring slavery from all territory acquired in the war. 
The effect of the Wilmot Proviso was to centre antislavery thought 
on the issue of “free soil.” Ignoring slavery where it was already 
established, “free soil” sought only to prevent its expansion into 
the territories of the West, Abolitionism never obtained much 
Popular support; its demand for immediate, uncompensated eman- 
“pation was too radical for property-conscious Americans. But 
“free soil,” the lowest common denominator of antislavery feel- 
ing, had broad popular appeal, Passed by the House and rejected 
y the Senate in three successive years, the Wilmot Proviso ini- 
tiated the chain of events that led to the Civil War 15 years later. 
Election of 1848.—The fact that Wilmot was a Democrat in- 
tiated a growing sectional rift in the ranks of the Democratic 
arty, To heal the split, Lewis Cass—Jacksonian governor, sen- 
ator from Michigan, and spokesman for the Northwest—evolved 
doctrine of popular sovereignty. His solution to the slavery 
poblem was to let the people of the West themselves decide 
Whether they wished their territory to be slave or free. Eminently 
ieoctatic, the idea also had the virtue of removing the slavery 
one from the halls of Congress where it was subject to the stresses 
Party strife. As a compromise on which both sections could 
pale it reunited the party temporarily and earned Cass the Demo- 
es 1c nomination in 1848, Polk, though a brilliant success as an 
y pire builder, had made too many enemies in the party struc- 
re to Secure renomination; a frustrated Van Buren accepted 
digestion of the new Free-Soil Party. The Whigs, too, were 
ti Re ed on the slavery issue, but they solved their problem in 
2 ¢-honoured fashion by nominating Gen. Zachary Taylor, a mili- 
Ving ero who ran without a platform. Taylor, a slave-owning 
ty Sinian of unknown political views, won the election on his mili- 
H reputation, The problem of slavery in the West was ignored, 
Solved. So long as Indians remained the only inhabitants of 


the West, the problem of slavery was academic, but a sudden 
rush of population to California in 1849 provoked a new sectional 
crisis, 

California Gold Rush.—The discovery of gold in the millrace 
of John A. Sutter in the Sacramento Valley was announced by 
President Polk in his last annual message to Congress (Dec. 5, 
1848) and by early 1849 the gold rush to California was under 
way. The “forty-niners” raced to California by three different 
routes. Clipper ships, sailing around Cape Horn, provided rela- 
tively comfortable accommodations for those who could afford 
the passage, but the extreme distance meant at least three months 
at sea. A shorter route took the gold seeker across the Isthmus 
of Panama, but it involved a dangerous march through the jun- 
gles of Panama and a long wait on the Pacific side for a steamer 
to San Francisco. Most popular, because it was cheapest and 
fastest, was the overland route. Northerners traveled the Cali- 
fornia trail from Salt Lake across Nevada; southerners followed 
the Rio Grande and the Gila River and crossed the desert to Los 
Angeles. In all, about 25,000 miners journeyed to California in 
1849 by the Cape or Panama routes; another 55,000 went over- 
land. ‘The sudden influx of settlers created a need for govern- 
ment. Because of the contest over the Wilmot Proviso no terri- 
torial government had been erected in California, and the miners 
were forced to establish their own vigilante committees to main- 
tain law and order, Late in 1849 a convention of Californians 
petitioned Congress for admission to the Union as a state—with- 
out slavery. The pot of sectional conflict began to simmer, 

Compromise of 1850.—Pres. Zachary Taylor, dominated by 
the New York Whig politicians Thurlow Weed and William H. 
Seward, favoured the admission of California as a free state, The 
South reacted with alarm, for such a move would destroy the bal- 
ance of free and slave states in the Senate, the last remaining 
bastion of defense for the southern minority. The South had an 
additional grievance in the lack of effective legislation for the re- 
covery of fugitive slaves. Estimating the annual loss in runaway 
slaves at $200,000, southerners were grieved by state laws in the 
North that protected the rights of fugitives and obstructed their 
arrest. In the spring of 1849 John C. Calhoun issued a “Southern 
Address” calling for a sectional convention to meet and discuss 
the problems of the South. Arrangements were made for delegates 
from the southern states to assemble in Nashville, Tenn., in June 
1850 to discuss the possibility of secession from the Union. 

At this juncture Henry Clay intervened with his last great com- 
promise. On Jan. 29, 1850, Clay introduced in the Senate an 
omnibus bill designed to form a comprehensive settlement of all 
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CALIFORNIA came into use. In 1846 Elias Howe received a patent fo 
a ing machine, but he failed to realize its economic potential el 
GOLDREGION DIRECT Merrit Singer, during and after the Civil War, placed a Toa 
ee eee machine in nearly every American home by introducing a ‘wing 
Ta marketing methods, such as the traveling salesman and a 
ment buying. The invention not only emancipated E 
the drudgery of sewing but it eventually moved the clothi ‘a 
dustry into the factory. pea 

A parallel revolution in communications was begun when Sam | 
F. B. Morse applied for a patent on his electromagnetic ligne 
in 1837. An experimental line between Washington and Baltimore 
was financed by Congress, and upon its completion in 1844 i 
proved its value by sending word to Washington of the nomination 
of James K. Polk, a “dark horse” at the Democratic convention 
On the eve of the Civil War the Western Union Telegraph Cin: 
pany completed a telegraph line across the continent, and in 1854 
i Cyrus W. Field succeeded in laying the first transatlantic cable, 
SIS SRPIMARE SATHI It soon stopped working but was successfully relaid after th 

THE GOLD RUSH Civil War. Í 
(Left) Contemporary cartoon satirizing the miners who traveled to California in ` sas ae: 
search of fortune; (right) poster advertising travel by ship to California from These rapid changes in industry and communications were a 
New Bedford, Mass. companied by a revolution in agriculture. The ancient wooden 

5 plow in use since Roman times was doomed when Jethro Woodin 

the outstanding issues that divided the nation. California would 1814 developed an iron plow with interchangeable parts, In 183) 
be admitted as a free state, and the South would receive a more John Deere invented a steel plow that could withstand the rocky 
effective fugitive slave law. New Mexico and Utah would obtain soil of New England and turn over the tough sod of the Middle 
territorial governments with popular sovereignty, enabling citizens Western prairies. A Scotch-Irish Virginian, Cyrus Hall Mc 
to decide for themselves the slavery issue, Other features com- Cormick, further contributed to the agricultural revolution by it 
pensated Texas for the loss of New Mexico and prohibited the venting in 1834 a horse-drawn reaper. Though his invention wis 
slave trade (but not slavery) in the District of Columbia. The regarded as a curiosity at first, McCormick assured his financial 
projected compromise was stalled by the opposition of President success by establishing a plant at Chicago in 1847 where he could 
Taylor, who was jealous of Clay and under the influence of Sew- 
ard’s antislavery views. But the death of Taylor in July 1850 
elevated to the presidency Millard Fillmore, a New York Whig 
who was friendly to the compromise. In June the Nashville con- 
vention assembled and adjourned without action, and the death 
of John C. Calhoun removed the last obstacle to a settlement. In 
August Clay’s Omnibus Bill was enacted into law as the Com- 
promise of 1850 (q-v.). 

Each side accepted the compromise with reservations. The 
South, in effect, had agreed to remain in the Union, but only if 
the North obeyed the terms of the settlement and ceased obstruct- 
ing the recovery of fugitive slaves. The failure of the Nashville 
convention suggested that the South could not secede as a unit. 
Thereafter, the southern extremists, men such as Robert Barnwell 
Rhett and William Lowndes Yancey, began to concentrate on 
South Carolina, in the hope that the secession of one state might 
induce a chain reaction. The North, for its part, almost immedi- 
ately began to violate the spirit of the compromise, Although a 
great majority of northerners had no desire to interfere with 
slavery where it then existed, the same majority would not help | 
the southern slave owner to hunt down the slave trying to make 
his way to freedom. The new fugitive slave law, which permitted i 
a slave owner to recover a Negro upon giving evidence of owner- A i oa 
ship to a federal judge, sent a wave of defiant indignation across . 
the North. Although instances of resistance to the return of 
slaves were few, occasional scenes of mob violence furnished fuel 
to propagandists of both sides. Moreover, the central issue of 
slavery and adjustment between the races remained untouched, 
and the problem was growing more formidable every year. 

The United States in 1850.—At mid-century the United 
States was undertaking a period of self-sustained economic growth, 
which in the next 50 years would produce industrial maturity. 
Railroads at last began to replace canals and turnpikes as the 
primary means of overland transportation. Following the prece- 
dent set by the federal construction of the Cumberland Road into 
the Ohio Valley in the 1820s, Congress in 1850 established the 
first “land grant” railroad by furnishing lands to the state of 
Illinois for the construction of the Illinois Central. Sar rate LTEN 

Inventions always symbolized the progress of industrialization, hy H POLKA 
and the United States had its share. In 1839 Charles Goodyear ae rin TORGU BF SAE ETOF THE FIRST TRANSATLANT 4 
developed a method for vulcanizing rubber, and during the 18405 WHICH FAILED AFTER THREE WEEKS. IT WAS NOT UNTIL 
the power loom for weaving cloth and the rotary press for printing PLETELY SUCCESSFUL CABLE WAS LAID 
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serve the Middle Western wheat belt. By pioneering modern 
business methods, such as the fixed price, a free trial, and travel- 
ing exhibits for advertising, McCormick placed a reaper on prac- 
tically every large farm by the end of the Civil War. In the end, 
his invention proved that southerners were wrong—it was not 
cotton that was “king,” but wheat. 

Most of this industrial and agricultural progress escaped the 
South, In a persistent colonial status, the South continued to 
ship the ancient staples of cotton, tobacco, and sugar to the North 
and to Europe in exchange for manufactured goods. Even the 
new immigration of the 1840s, mostly Irish and Germans, was at- 
tracted to the expanding North. By 1850 the North far exceeded 
the South in population, wealth, and industry. It was clear that 
if the old political alliance between South and West, achieved 
by Jefferson and Jackson, were ever broken, the North would be 
supreme. (N. K. R.) 


Civit WAR AND RECONSTRUCTION, 1850-1876 


The Triumph of Moderation.—Moderates of North and 
South hailed the ‘Compromise of 1850 as an acceptable and final 
termination of the sectional struggle for control of the territories, 
During the Mexican War the ‘fear that slavery might invade the 
new territories of New Mexico and California not only injured the 
moral sensibilities of the North but also created the illusion of an 
all-conquering slavocracy determined to enlarge its power at the 
expense of the free states. For the South the acceptance by Con- 
gress of the extension of the’ Missouri Compromise line westward 
to California preserved for slavery some legal and moral rights 
in the territories; for Northern Free-Soilers the doctrine of popu- 
lar sovereignty offered some assurance that slavery would not 
expand. Avoiding the question of the rightness or wrongness of 
slavery, the compromises of 1820 and 1850 had settled the status 
of the institution on every square foot of U.S. soil. 

With the question of slavery expansion settled, moderate Free- 
Soilers returned to the Democratic and Whig parties, compelling 
the genuine antislavery forces of the North to retreat again to 
abolitionism, which the vast majority of Northerners regarded as 
illegal and unconstitutional. Politicians whose election to Con- 
gress had resulted from the momentary creation of a broad anti- 
slavery coalition in 1848 required an issue that would resurrect 
the question of slavery expansion. 

Election of 1852.—The doctrine of popular sovereignty had 
Permitted the national Democratic Party to survive without losing 
much of its Northern vote. . Meanwhile the drift of Southern 

higs into the Democratic organizations of the South imposed on 
the Democratic Party an ever deeper conservatism on matters of 
slavery, Eventually this development would impair the strength 
of the Democratic Party in the North, but the danger did not 
become visible until after the campaign of 1852. Old-line Whigs 
staked their party’s. future after 1850 on the continued national 
Acceptance of the Compromise of that year. This refusal to face 
the moral implications of the slavery question alienated the anti- 
Slavery Whigs of the North without stopping the drift of Southern 

higs into the Democratic Party. By 1852 it was clear that the 
ig Party was doomed as an effective political organization. The 

‘Higs nominated Gen. Winfield Scott; the Democrats, Franklin 

rce, Pierce carried all but 4 of the 31 states, receiving 254 
Of the 296 electoral votes. 

Kansas-Nebraska Act.—What provided the antislavery politi- 
Clans with their opportunity to produce a revolution in American 
Politics was the introduction of the Kansas-Nebraska Bill into 
m gress in January 1854. (See Kansas-NEBRASKA Act.) In 
qatoducing the bill, Sen, Stephen Douglas of Illinois was con- 
pened with organizing these territories to facilitate the building 

4 transcontinental railroad into the city of Chicago. But 

“uglas’ vigorous response to Western pressures quickly collided 
th Pressures from Southern extremists who demanded, in ex- 

ange for needed Southern votes, that Douglas’ bill specifically 
iad the Missouri Compromise line and provide for two terri- 
Nes instead of one, By substituting the principle of popular 
Veteignty for the Missouri Compromise line, Douglas’ bill took 


i great mass of territory out of the settlement and flung it down 
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TABLE V.—The States of the Union 


— 
Date of Order of 
State admission admission Capital 

United States is — Washington, D, 
Alabama Dec. 14, 1819 22 tkana g 
Alaska jan. 3, 1959 49 uneau 
Arizona ‘eb. 14, 1912 48 'hoenix 
Arkansas dune 15, 1836 25 Little Rock 
California ept. 9, 1850 31 Sacramento 
Colorado Aug. 1, 1876 38 Denver 
Connecticut rae 9, 1788* 5 Hartford 
Delaware ec: 7, 1787% 1 Dover 
Bee of Columbia anna — = 

lori far. 3, 1845 27 Tallahassee 
Georgia Jan. 2, 17884 Atlanta 
Hawaii ‘Aug. 21, 1959 50 Honolulu 
Idaho july 3, 1890 43 Boise 
Tlinois jec. 3, 1818 21 Springfield 
Indiana Dec. 11, 1816 19 Indianapolis 
Towa Dec. 28, 1846 29 Des Moines 

ansas jan 29, 1861 34 Topeka 
Kentucky june 1,'1792 15 Frankfort 
Louisiana Apr. 30, 1812 18 Baton Rouge 

aine ar, 15, 1820 23 Augusta 
Maryland Apr. 28, 1788* 7 Annapolis 
Massachusetts Feb, 6, 1788* 6 Boston 
Michigan fan. 26, 1837 26 Lansing 
Minnesota lay 11, 1858 32 St. Paul 
Mississippi Dec. 10, 1817 20 jackson 
Missouri Aug. 10, 1821 24 jefferson City 
Montana Nov. 8, 1889 41 lelena 
Nebraska Mar. 1, 1867 37 Lincoln 
Nevada Oct. 31, 1864 36 Carson City 
New Hampshire june 21, 1788* 9 Concord 
New Jersey ec. 18, 1787* 3 Trenton 
New Mexico an. 6, 1912 47 Santa Fe 
New York uly 26, 1788* il Alban; 
North Carolina ov. 21, 1789% 12 Raleigh 
North Dakota Nov. 2, 1889 39 Bismarck 
Ohio Mar. 1, 1803 17 Columbus 
Oklahoma Nov, 16, 1907 46 Oklahoma City 
Oregon Feb. 14, 1859 33 Salem 
Pennsylvania Dec. 12, 1787" 2 Harrisburg 
Rhode Island May 29, 1790* 13 Providence 
South Carolina May 23, 1788* 8 Columbia 
South Dakota Nov. 2, 1889 40 Pierre 
Tennessee june 1, 1796 16 Nashville 
Texas ec. 20, 1845 28 Austin 
Utah pt 1896 45 Salt Lake City 
Vermont ar. 4, 1791 14 Montpelier 
Virginia june 25, 1788* 10 Richmond 
Washington ov. 11, 1889 42 Olympia 
West Virginia une 20, 1863 35 Charleston 
Wisconsin ay 29, 1848 30 Madison 
Wyoming July 10, 1890 44 Cheyenne 

L 


*Original state; date shown is that of ratification of Constitution, 


as a prize for which the sections were to struggle. It transferred 
the conflict, moreover, from the remote deserts and mountains of 
the Southwest to the almost contiguous and reputedly rich lands 
of Kansas. Never before had the slavocracy appeared so in- 
satiable. 

The Republican Party.—In failing to anticipate the violent 
sectional reaction to his Kansas-Nebraska Act, Douglas committed 
one of the grossest political blunders in American history. | By 
reopening the one issue that could reforge the free-soil coalition 
of 1848, his action immediately threw the parties into chaos, The 
American or Know-Nothing Party (g.v.), a secret, oath-hound 
organization pledged to oppose the influence and power of foreign- 
born citizens, had been formed several years earlier and had begun 
to take the place of the Whig Party. It had been quite successful 
in state elections and now aspired to become a great national 
party. Like the Whig Party, it intended to ignore slavery, but 
even in 1854 many of its leaders in the North were forced to take 
a position against the Kansas-Nebraska Act. With no party name 
other than “Anti-Nebraska Men,” thousands of others from Maine 
to Illinois joined in the opposition to Douglas’ measure, No Amer- 
ican party ever rose so swiftly; it carried the congressional elec- 
tions of 1854 in the North, forced many of the Whig and Know- 
Nothing leaders into a union with it, and controlled the House of 
Representatives of the Congress that met in 1855. 

The Democratic Party, which had been practically the only 
party in 1852, now faced the latest and strongest of its broad- 
constructionist opponents. The new party acknowledged no pur- 
pose aimed at slavery where it existed, only an intention to exclude 
slavery from the territories. Yet under such principles it was the 
only party that was potentially an antislavery party. The new 
party also seized its opponent’s original title. The name Democrat 
had quite taken the place of that first used—Republican—but Re- 
publican had never passed out of popular remembrance and liking 
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in the North. The new party took quick and skilful advantage 
of this situation by assuming the old name, and early in 1856 the 
two great parties of the present were drawn up against one another, 
(See also Repusican Party [U.S.].) 

The Kansas Issue——When the Democratic Party recovered 
much of the ground it had lost, Douglas wrote that “the tide is 
now completely turned. The torrent of fanaticism has been rolled 
back almost everywhere.” Douglas was wrong. If Republican 
success required the continued dramatization of the slavery ex- 
pansion issue, Kansas presented party leaders an ideal topic to stir 
Northern emotions and emphasize the territorial question, which 
alone could hold the antislavery elements together. 

No sooner had the organization of Kansas as a territory left the 
matter of slavery to be decided by its settlers than the antislavery 
forces of the North and Northwest accepted the duty to populate 
the region with people who had antislavery views. They formed 
emigrant associations that shipped men and families to Kansas, 
arming them for their protection in the new country. Southern 
newspapers called for similar measures in the South, but with less 
success. Southern men without slaves, settling a new state, were 
apt to prohibit slavery. Only slaveholders were trustworthy pro- 
slavery men, and such men were not likely to take slaves to Kansas 
and risk their ownership. Except for the people of Missouri, 
Kansas would have been free soil from the beginning. Encour- 
aged by political extremists, Missourians crossed into Kansas and 
voted profusely in the first territorial election. The struggle soon 
passed into a minor civil war, the two factions fighting battles, 
capturing towns, and paroling prisoners, 

Unfortunately newspaper reports from Kansas bore little re- 
semblance to the truth, and the region became a symbol of South- 
ern aggression. Even the abolitionist Theodore Parker once wrote, 
“I know of no transaction in human history which has been cov- 
ered up with such abundant lying.” Violence was as inevitable in 
Kansas as was the region’s destiny to be free, but whether Kansas 
bled or not was unimportant. What mattered for Republican 
editors was the fact that the Republican Party was entering its 
first national campaign and it needed the Kansas issue desperately. 
For those who followed events in Kansas by reading the Repub- 
lican press, terror was stalking the land. 

Election of 1856—Republican success hinged on the wide- 
spread conviction that only a North united on the principle of 
free soil could prevent the spread and ultimate triumph of slavery. 
To dramatize this warning Republican orators even accused the 
Democratic Party of attempting to establish slavery in Kansas 
under the subterfuge of popular sovereignty. The Republican con- 
vention, meeting in Philadelphia, nominated John C. Frémont, an 
Army officer and explorer of the West, for the presidency. The 
party platform demanded the immediate admission of Kansas as 
a free state and construction of a railroad to the Pacific, sup- 
ported by federal aid. The Democrats, meeting in Cincinnati, 
nominated James Buchanan. They declared, as they had in their 
three previous conventions, for the strictest limitations on federal 
power, especially on the matter of slavery in the states. At Cin- 
cinnati they reaffirmed their devotion to the principle of popular 
sovereignty as embodied in the Kansas-Nebraska Act. The rem- 
nant of the Whig Party, including the Know-Nothings of the 
North and those Southern conservatives who had no interest in 
any further debate on slavery, nominated Millard Fillmore. 

In November only Maryland gave Fillmore a majority, although 
he gained more votes in the South than did the Whig Party in 
1852, The Democrats succeeded in electing Buchanan, but the 
party throughout the North was clearly in retreat. All the free 
states but five favoured Frémont. For the first time in the history 
of the country a distinctly antislavery candidate actually came 
near capturing the presidency. Buchanan won by sweeping the 
South and holding Pennsylvania, Indiana, and Illinois in the North. 

The Dred Scott Decision.—Popular sovereignty was the offi- 
cial dogma of the Democratic Party, but it was subject to two 
interpretations. Such Northern Democrats as Douglas accepted 
the notion that the first settlers, through a territorial government, 
could bar slavery from a territory. In the South, such men as Wil- 
liam L. Yancey of Alabama insisted that slavery could be elimi- 
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nated from a territory only when that territory wrote its pi, 
ciples into a state constitution. The Cincinnati platform of i 
had carefully skirted these differences. Many Denon 
cluded that only a Supreme Court decision could resolve the 

tion of slavery expansion and remove it from national poli l 

When Buchanan entered the White House in March 1857 the 
court was considering a case involving the Missouri Comproy ie 
for the first time since its passage in 1820. Dred Scott a Me 
souri slave who had been taken in 1834 to Illinois, a ‘reste 
and in 1836 to Minnesota, within the territory covered by ty 
Compromise, and had some years after being taken back to) 
souri in 1838 sued for his freedom, was sold in 1852 toa ci 
of New York. Scott then transferred his suit from the state to 
the federal courts, under the power given them to try suits be 
tween citizens of different states. The case eventually came 
appeal to the Supreme Court. 

In March 1857 Chief Justice Roger B. Taney read the de 
for the court. He declared that congressional authority to m 
all needful rules and regulations for the territories, as confer 
by the Constitution, did not extend to the prohibition of slav 
The Louisiana Purchase had been acquired by Congress for c 
mon use and equal benefit of all the states. Taney then cited 
Fifth Amendment, which declared that the federal governm 
could not deprive any person of life, liberty, or property with 
due process of law, The right to hold property in the form of 
slaves was distinctly and expressly affirmed by the Constitution 
Therefore any congressional or territorial regulation that 
vented anyone from holding slaves in the territories of the Un 
States was void, The Dred Scott decision was not completely 
of political motivation; it wrote the Southern version of popi | 
sovereignty into constitutional law. (See further Dren Soom 
Decision.) 

Yet for the Democratic Party the Dred Scott decision 
tragic. John C. Calhoun’s view, first announced in 1847, de 
Congress the right to limit slavery in the territories and consig 
the final decision to a state constitutional convention, But it 
mained an abstraction, totally meaningless as a program for 
tending slavery amid the facts of westward expansion. For 
reason it had made limited progress toward general accept 
even in the South, The Nashville convention of June 1850, 
example, offered a settlement along the Missouri Compromise 
Most Southerners were convinced that slavery would not « 
that line, and they had no interest in a fight over principles 
Their lack of attention to the Kansas-Nebraska Bill reve 
again their conviction that principles were unimportant when i 
collided with facts. 

Taney’s argument confronted the South with a fateful cho 
That section could anchor its future security either to the legadi 
of its principles or to the continuance of the national bea 
Party. It could not do both. Democratic unity deman aS 
Calhoun’s claims remain buried out of sight. But the Dre a 
decision gave them a new significance by making them We “fi 
the land. It eased the task of Southern extremists, W20P 
principles above party, to inflame and agitate the Sot 
into believing that the future of Sonate re ds 
hopeless question of slavery expansion, From ei 
peso the national Democratic leadership struggled org 
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the constitutional convention. For them this was no risk, for they 
knew that they had ample support outside the territory. The 
Kansas convention, which met at Lecompton in the fall, was com- 
pletely pro-Southern and adopted a constitution that protected 
slave property already in Kansas. It gave the people of the ter- 
ritory no choice but to ratify the constitution with or without the 
further introduction of slavery. Walker refused to accept either 
the constitution itself or the conditions of ratification. Southern 
extremists accused him and the Buchanan administration of en- 
gaging in an anti-Southern plot. If Free-Soilers disliked the new 
document, it was their fault that they refused to participate in 
the convention, The moderate Southern press advised the section 
to make no issue of the Lecompton constitution. To them it was 
afraud. But Southern radicals turned on the administration, de- 
manding no less than the immediate admission of Kansas as a 
slave state. 

Southern pressure soon told on Buchanan. He repudiated 
Walker and committed his administration and the Democratic 
Party to the passage of the Kansas constitution. The president 
wanted to dispose of the question promptly, knowing that if the 
majority of Kansas citizens opposed slavery, they would soon right 
matters there. Douglas and much of the Northwest charged that 
the Kansas conyention was not a fair expression of popular sov- 
ereignty and broke with Buchanan, This political doctrine was 
the basis of Douglas’ strength in Illinois, and he refused to see it 
violated. Buchanan threw all his prestige behind the Lecompton 
constitution, Many Democratic leaders of the Ohio Valley, along 
with some party spokesmen from Pennsylvania and Rhode Island, 
responded to the challenge of party loyalty, but most of the North- 
em Democrats resisted. Buchanan used argument and patronage 
to break up the anti-Lecompton bloc, House Democrats appointed 
a committee to discipline their ranks. 

When the administration realized finally that only a compromise 
would pass Congress, it conceded, but not to the extent of re- 
submitting the Lecompton constitution to the Kansas voters. Wil- 
liam H. English of Indiana, an administration Democrat, then pro- 
posed a House and Senate conference, The English bill actually 
tesubmitted the constitution to the people of Kansas, but in lan- 
guage so vague that the South and the administration accepted it. 
If, on resubmission, the residents rejected the constitution, the 
admission of Kansas as a state would be delayed until the popula- 
tion had reached the minimum required for a congressional seat. 
This move broke the ranks of the anti-Lecompton Democrats and 
Permitted the passage of the bill. Eventually Kansans rejected 
overwhelmingly the terms offered by Congress. Buchanan had 
failed in his essential purpose of depriving Republican politicians 
of the territorial issue, 

he Lincoln-Douglas Debates.—In Illinois, Abraham Lincoln 
‘ntered the senatorial election of 1858 determined to drive home 
the wedges already splitting the Democratic Party. Douglas was 
the perfect opponent for this purpose, since he was the leading 
tthdidate for the Democratic presidential nomination in 1860. 
curing the early weeks of the campaign Lincoln pursued the 
Little Giant” around Illinois to avail himself of Douglas’ larger 
ftowds. Finally, in July, Lincoln and his friends challenged Doug- 
as to a debate, Douglas, knowing that he had all to lose, ac- 
cepted reluctantly. The two men agreed to meet in the seven con- 
Sessional districts in which they had not already campaigned. 
lavery in the territories was the main question at issue in the 
i bates, Douglas promised free territories without needless civil 
tife through the normal functioning of popular sovereignty. But 
ncoln knew that Douglas, if forced to defend his views of popu- 
i Sovereignty, must alienate either the voters of Illinois or the 
mes of the South. For years Douglas had struggled to avoid 

i lemma. He had-escaped a quarrel with the South over the 
toys Nebraska Bill by terming it merely “a question of self- 
eae He had refused to question either the Cincinnati 
isu orm of 1856 or the Dred Scott decision. But the Lecompton 
tte, of 1858 gave him no choice but to offend the Southern ex- 
Bas: He continued to offer the South what he had in the past 
Peat equal chance in the territories—but he made it clear re- 

edly that slaveholders would have no chance against free-soil 
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men in the territories. In his debates with Lincoln, Douglas again 
had to make a decision between Illinois and the South, Lincoln 
predicted what it would be. “He cares nothing for the South—he 
knows he is already dead there,” Lincoln wrote late in July. “He 
only leans Southward now to keep the Buchanan party from grow- 
ing in Illinois.” 

On Freeport’s dusty square, Aug. 27, 1858, Lincoln posed the 
question that plagued Douglas and the Democratic Party: “Can 
the people of a United States territory . . . exclude Slavery from 
its limits prior to the formation of a state constitution?” Doug- 
las responded with a tone of impatience: “I answer emphatically, 
as Mr. Lincoln has heard me answer a hundred times at every 
stump in Illinois, that in my opinion the people of a Territory 
can, by lawful means, exclude slavery from their limits prior to 
the formation of a State Constitution. ... It matters not what 
way the Supreme court may hereafter decide as to the abstract 
question . . . slavery cannot exist a day or an hour anywhere, un- 
less it is supported by local police regulations.” Thus the people 
of a territory had the lawful means to introduce or exclude slavery 
as they saw fit. Constitutionalism, he regretted, had simply con- 
fused the issue. 

Nonintervention was the key to Douglas’ philosophy. At Jones- 
boro, Lincoln put it to the test again. He asked Douglas if, as 
a member of Congress, he would vote to give slave owners pro- 
tection for slave property in the territories. This was a crucial 
question—one which the South would soon force remorselessly on 
the national Democratic leadership. But Douglas again answered 
emphatically. For Congress to give such guarantees, he said, 
would defy the principles of popular sovereignty. Douglas’ real- 
ism and devotion to the democratic process forced him into strong 
positions that were offensive to Southerners, and he knew it. Lin- 
coln’s questioning, in forcing Douglas to repeat what he had stated 
earlier, merely dramatized the hopelessness of continued Demo- 
cratic unity. Douglas .won the senatorial race in the Illinois legis- 
lature later in 1858, but Lincoln saw the lasting significance of the 
debates. “Douglas had the ingenuity to be supported in the late 
contest both as the best means to break down, and to uphold the 
Slave interest,” he wrote in November 1858. “No ingenuity can 
keep those antagonistic elements in harmony long. Another ex- 
plosion will soon come.” 

The South in Retreat.—By 1860 the population of the United 
States had reached 31,000,000, an increase of more than 8,000,000 
in ten years. As the decennial increases of population became 
larger, so did the divergence of the sections in population, and 
still more in wealth and resources, Two more free states came 
into the Union during the late fifties—Minnesota (1858) and 
Oregon (1859). Kansas continued to clamour for the same privi- 
leges. The free and slave states, which had been almost equal in 
population in 1790, stood now 19,000,000 to 12,000,000, Of the 
population of the slave states, the 4,000,000 slaves and the 250,000 
free Negroes were not so much a factor of strength as a possible 
source of weakness and danger. No serious slave uprising had 
taken place in the South for a generation, but John Brown’s attack 
in 1859 on Harpers Ferry and the alarm that it carried through 
the South were tokens of a danger that added a new horror to the 
chances of civil war. 

Election of 1860.—When the Democratic convention of 1860 
met at Charleston, the final strand of the last national political 
organization parted: the Democratic Party itself divided on the 
issue of slavery. Before the convention reached the nominating 
process, it broke up over the platform. No amount of accom- 
modation could close the gap between the Southern platform, 
demanding full federal intervention in behalf of almost nonexistent 
slave property in the territories, and the Douglas interpretation of 
popular sovereignty. Northern delegates were determined that the 
national party should cease to be the agency of the slave interests 
as it had been under Buchanan. As debates on the platform 
gripped the convention, the exchanges became hotter and dele- 
gates began to grapple on the floor, cheered on by the galleries. 
The assembly moved noisily toward disruption. 

When the first show of strength in the voting convinced South- 
ern leaders that they could not control the convention, they re- 
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frained from contesting the will of the Douglas supporters. When 
the platform was adopted by Northern votes, Yancey led his 
Alabama delegation out of the hall, amid the howling of the spec- 
tators, followed closely by the delegations from Mississippi, Loui- 
siana, South Carolina, Florida, and Texas. The dominant lead- 
ership of the Southern democracy now stood in open defiance 
of the North. Eventually the Douglas Democrats reassembled at 
Baltimore and, after provoking a second secession of Southern 
delegates, nominated Douglas for the presidency. Southern Dem- 
ocrats, meeting at Richmond and then at Baltimore, selected John 
C. Breckinridge of Kentucky as their nominee, 

The remnants of the old Whig and Know-Nothing parties, as- 
suming the name Constitutional Union Party, met at Baltimore 
and nominated John Bell of Tennessee. This group hoped to at- 
tract the support of all Americans who were tired of the perennial 
debate over slavery. 

For the Republican Party, meeting at Chicago, the challenge 
was clear. The returns of 1856 revealed that, with the votes of 
Pennsylvania and Illinois or Indiana, the party would have been 
successful. The former Democrats in the party were now ready to 
accept a platform that would secure the votes of these states. As 
a result the Republican platform of 1860 had a much broader ap- 
peal than that of four years earlier. The need of capturing the 
Northern conservative vote explains in large measure the rejection 
of Seward and the nomination of Abraham Lincoln of Illinois. 

In the November election Lincoln carried the entire North, yet 
he was a minority president, polling scarcely 40% of the total 
votes cast. Both the Republican and Democratic parties increased 
their voting percentages over 1856, largely at the expense of the 
Know-Nothings. Lincoln increased the Republican vote in Penn- 
sylvania, New Jersey, Indiana, and Illinois; his gains were made 
largely in the rural districts. Douglas ran a strong second to 
Lincoln in the popular vote, 1,383,000 to 1,866,000, but carried 
only one state—Missouri—and three of New Jersey’s electoral 
votes. The Constitutional Union Party, having adopted no plat- 
form on slavery, had a wide appeal in the Unionist border states, 
carrying Virginia, Kentucky, and Tennessee. Breckinridge carried 
the remaining slave states. Lincoln’s victory, however, did not 
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result from the Democratic schism. Had all his opponents agreed 
on one candidate, he would still have carried all his states ext 
California and Oregon, leaving him a majority of 21 lector 
votes. Lincoln’s victory resulted from the fact that he cam 
often by narrow margins, those heavily populated regions of 
United States where political and economic power had been a 
cumulating for a decade. Lincoln’s election demonstrated 
every doubt what the politics of the fifties had often denies 
the South had been reduced to a minority status. ia 
Secession.—With Lincoln's election, political power ae 
South passed to the radical minority that controlled most of ul 
state governments and much of the, Southern press. van 
leaders were no match for those who were determined to Eo 
Southern fears. Moderates reminded the South that the De 
cratic Party would continue to control Congress. Clearly bol 
South and slavery would be secure under an antislavery pres! 
But the drift of events had passed the point of no return. cal 
sion by a single state was out of the question. Unless a colt 
ern radicals took some action during the crisis i 
election even a sectional secession might soon x 
In October 1860, Gov. W. H. Gist of South Carolina sr 
ter to the governors of all the other cotton states excep! sit 
asking their cooperation in case South Carolina shoul Caroli 
upon secession. The replies were favourable. In oo slatut. 
as late as 1860 the electors were still chosen by the A 
That body, having chosen the state’s electors on NOY D 
in session until the telegraph brought the news that a mi 
been elected. On Nov. 10 it summoned:a state cone inal 
then adjourned. The state convention, on Dec: 20, is ty it 
passed an ordinance of secession that repealed the ac ‘he unit 
the state had ratified the Constitution and dissolve rat det 
now subsisting between South Carolina and other 
the name of the ‘United’ States of America. During 
took steps to prepare for war and then adjourned. z 
lowing six weeks Mississippi, Florida, Alabama, hi 
siana, and Texas followed South Carolina out of a 
Those in the South who opposed this trend ae 
right to secede but questioned the expediency © 
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They were beaten by the cry, uttered originally by Howell Cobb 
before the Georgia legislature, “We can make better terms out of 
the Union than in it.” That is, the states of the South were to 
withdraw individually, suspend the functions of the federal govern- 
ment within their jurisdiction for a time, consider maturely any 
proposals that might guarantee their rights in the Union, and re- 
turn as soon as satisfactory guarantees were given. Yet the seced- 
ing states themselves, by their very actions, actually ruled out 
any chance of this process occurring. After adopting their ordi- 
nances of secession, these states appointed delegates who met at 
Montgomery, the capital of Alabama, formed a provisional con- 
stitution on Feb. 8, 1861, for the “Confederate states,” chose a 
provisional president and vice-president, Jefferson Davis and Alex- 
ander H. Stephens, and established an army, treasury, and other 
executive departments. Ten days later the president and vice- 
president were inaugurated. The permanent constitution, adopted 
on March 11, was modeled on that of the United States, with varia- 
tions meant to establish state sovereignty, to give the cabinet 
members seats in Congress, and to prevent the grant of bounties 
or tariff protection, or the maintenance of internal improvements 
at general expense. It expressly provided that in all territory 
belonging to the Confederacy but lying outside the limits of the 
several states “the institution of negro slavery, as it now exists 
in the Confederate States, shall be recognized and protected by 
Congress and by the Territorial Government.” Southern leaders 
established the Confederacy without either constitutional right or 
popular mandate. The state conventions were summoned to con- 
sider the one question of secession, When they sent delegates to 
meet with those of other states for the purpose of creating a new 
national government, they did so without any further appeal to 
public authority. Only in Texas, where the call of the state con- 
vention was so irregular that a popular vote could hardly be 
avoided, were the people permitted to register their approval. 
(See CONFEDERATE STATES OF AMERICA.) 

Between the free states and the Confederacy were two tiers of 
border states, North Carolina, Tennessee, and Arkansas touched 
the seceding states; Delaware, Maryland, Virginia, Kentucky, 
and Missouri were next to the free states. None of these was 
willing to secede. One issue, however, might prompt them to 
reconsider. The nonseceding states that accepted the principle of 
state sovereignty and the abstract right of secession might be in- 
tlined to: support another state if it were subjected to coercion 
by the federal government, After the outbreak of sectional hos- 
tilities in the spring of 1861, four border states (Virginia, Arkansas, 

ennessee, and North Carolina) joined the Confederacy. 

The Crisis Winter in Washington.—For the secession crisis, 
produced largely by their own success, the Republican leaders 
Were ill prepared. They had, by implication at least, threatened 
the slave structure of the South as well as that of the territories 
through their persistent references to an irrepressible conflict be- 
tween freedom and slavery. As long as their party remained an 
"position minority, Republican spokesmen could ignore the con- 
Sequences of their words. Now conservative Republicans, fearful 
that the election of Lincoln might lead to’ violence, sought to as- 
‘ure the South that it had nothing to fear from a Republican 
President, One Northerner wrote bitterly in November, “I meet 
fon how... men who confess the error they have been led into, 
i rae with tears in their eyes'wish they could undo what 

elped to do.” Republican politicians were inclined to refrain 
tom public declarations of intention. In Washington, William H. 
“ward of New York assumed the leadership of the conciliation 
movement, Horace Greeley, representing the more radical Repub- 
ae clement, announced in his New York Tribune that if South 

“le demanded independence she should be permitted to de- 
bref M peace, Dissolution of the Union, such writers agreed, was 

erable to armed conflict, When confronted with actual seces- 


i however, the radical Republicans took the Jead in demanding 


reion, 
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some of its principles. Powerful party managers made it clear 
that any concession of principle, especially on the matter of slav- 
ery in the territories, would undermine the Republican Party. 
Under such circumstances leaders in Washington set out to avoid 
all hard decisions, Although most Republican politicians shrank 
from the prospect of war, some agreed with Sen, Zachariah Chan- 
dler of Michigan that “a little blood-letting” might be necessary, 

At times during the crisis winter it appeared that the com- 
promisers would have their way. The Senate established a Com- 
mittee of Thirteen under John J, Crittenden of Kentucky; the 
House set up a Committee of Thirty-Three under Thomas Corwin 
of Ohio. These two committees were to receive all compromise 
proposals and prepare a statement for the consideration of Con- 
gress. Of all the suggestions that came before these committees, 
the most acceptable was Crittenden’s own. This took the form of 
six proposed amendments to the Constitution, of which two were 
virtually a rephrasing of the essential features of the Missouri 
Compromise and popular sovereignty, The others provided that 
the national government should compensate any owner for the 
full value of a fugitive slave whose return was prevented by op- 
position in the North and prohibited the abolition of slavery in 
the District of Columbia “so long as it exists in the adjoining 
states of Virginia and Maryland or either,” 

Early in February 1861 the Washington Peace Conference, 
called largely at the prodding of the Virginia legislature and former 
Pres. John Tyler, comprised the final organized effort of the coun- 
try’s conservative forces to stem the tide of radicalism and civil 
war between North and South. It seemed fitting that the men 
who symbolized the ties of union should have been distinguished 
by their stature and experience. Included among the delegates to 
the Washington Peace Conference were 1 former president, 6 
former cabinet members, 19 former governors, 14 former United 
States senators, and 50 former congressmen, Yet whatever the 
quality of their argumentation, the men who controlled the con- 
vention failed to control the course of history. 

What stood between the peace conference and some form of 
sectional agreement were the political requirements of Republican 
popularity and unity, It is not clear what either the North or the 
South would have given away by compromise, for the Republicans 
claimed no power over slavery in the Southern states and the South 
had demonstrated no power to establish slavery in the territories. 
On the basis of its superior power alone the North was assured an 
ultimate victory in the territorial conflict. But for Republican 
spokesmen the illusion that nothing less than the Chicago platform 
of 1860 could bar slavery from the territories appeared funda- 
mental to their party's continued success, Thus Republican lead- 
ers remained adamant against concessions to either the Missouri 
Compromise line or the principle of popular sovereignty. The 
Vermont delegation to the Republican convention reassembled 
early in February to oppose all compromise as “a surrender of 
principle, which would effectually demoralize and destroy the Re- 
publican party.” “If you waver,” Elihu B. Washburne of Illinois 
warned President-elect Lincoln, “our party has gone.” Such men 
had no interest in the success of the Washington Peace Confer- 
ence. Despite the vigorous opposition of the extremists, North 
and South, the conference adopted a series of proposals to be em- 
bodied in a constitutional amendment. The House refused to con- 
sider the amendment; the Senate voted it down 28 to 7. Shortly 
thereafter the Senate, by a narrow margin, also rejected the Crit- 
tenden compromise. To the end the Republicans in Congress 
stood firm against every concession to the South; on them rests 
the responsibility for the failure of all serious efforts to resolve 

e crisis peacefully. 
paz ost feemeer Crisis——When Lincoln arrived in Washing- 
ton to assume’ the direction of national affairs, the time for po- 
litical agreement had passed. Lincoln, in his inaugural, made it 
clear that he would not accept a divided nation. He declared the 
ordinances of secession “legally void” and warned that any re- 
sistance to federal authority was “insurrectionary or revolutionary, 
according to circumstances.” Yet Lincoln announced no program 
for terminating the crisis. He hoped only that by avoiding coer- 
cion of the Southern states he could hold the border states in the 
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Union and gain time to permit a resurgence of national sentiment 
in the seceding states. 

With compromise eliminated as a feasible course of action, the 
only choices that remained for the North were either the accept- 
ance of disunion or the resort to force. It was certain that the 
South, having seceded, would not capitulate to Republican de- 
mands without engaging in some resistance. The attack on Fort 
Sumter in April 1861 resolved the national dilemma on the side of 
war. The fort had no strategic value to the North, but Lincoln 
hesitated to relinquish it as an important symbol of union. It was 
incomplete and its guns pointed out to sea, but South Carolina 
officials were determined that it be evacuated. Lincoln avoided 
action to the end. The expedition to provision the fort was not 
intended to provoke a clash of arms. Lincoln was determined that 
if war should come, the opening round would be fired by the South. 
If the shelling of Fort Sumter permitted Lincoln to arouse the 
North as nothing else could have done, South Carolina must bear 
the responsibility for the action. The opening gun of the Civil 
War was fired at the fort early in the morning of April 12, 1861. 
Lincoln responded to the attack with a proclamation calling for 
75,000 volunteers for three months of service. 

Civil War.—The Union cause was greatly aided by the leader- 
ship of a remarkable group of war governors—Israel Washburn of 
Maine, Erastus Fairbanks of Vermont, Ichabod Goodwin of New 
Hampshire, John Albion Andrew of Massachusetts, William 
Sprague of Rhode Island, William Alfred Buckingham of Con- 
necticut, Edwin Denison Morgan of New York, Charles Smith 
Olden of New Jersey, Andrew Gregg Curtin of Pennsylvania, 
William Dennison of Ohio, Oliver Perry Morton of Indiana, 
Richard Yates of Illinois, Austin Blair of Michigan, Alexander 
Williams Randall of Wisconsin, Samuel Jordan Kirkwood of Iowa, 
and Alexander Ramsey of Minnesota. Some of these men, such 
as Andrew and Buckingham, as they saw the struggle approach, 
ordered war material for their states on their private responsi- 
bility. This action saved days of time. Throughout the war most 
Northern governors supported the war effort and prevented op- 
ponents of the Lincoln administration from engaging in policies 
that might have diminished the flow of men and supplies to the 
Union armies. Most Northern Democrats, although critical of Re- 
publican policies, accepted the Northern commitment to preserve 
the Union. Douglas, long denounced as a tool of Southern slave- 
holders, spent the closing days of his life in 1861 expressing the 
determination of the Northwest that it would never submit to 
having “a line of customhouses’’ between it and the ocean. 

Lincoln’s call for troops met with an angry reception wherever 
the doctrine of state sovereignty had a foothold. The governors 
of the border states generally returned it with a refusal to furnish 
any troops. North Carolina, Arkansas, Virginia, and Tennessee 
joined the Confederacy, and Richmond, the capital of Virginia, 
became the Confederate capital. Delaware, Maryland, Kentucky, 
and Missouri remained loyal to the Union. Kentucky, however, 
had troops in the Confederate armies, and one of its citizens, 
former Vice-President John C. Breckinridge, left the Senate and 
became an officer in the Confederate service. 

When Congress met in special session on July 4, 1861, the 
outline of the Confederate states had been fixed. To meet the 
demands placed on him by Southern arms, Lincoln was compelled 
to assume powers not granted to the executive authority by the 
Constitution. He simply trusted to the subsequent action of Con- 
gress to validate his action. On his own authority Lincoln laid 
the foundation of an army and navy, authorized seizures of prop- 
erty, of railroad and telegraph lines, and suspended the writ of 
habeas corpus in certain districts. When Congress met in July, 
the absence of Southern members made it heavily Republican. 
It decided to consider no business but that connected with the 
war. It authorized a loan and the raising of 500,000 volunteers 
and made confiscation of property a penalty of rebellion. While 
Congress was in session (July 21) the North suffered its first seri- 
ous defeat of the war at the Battle of Bull Run (or Manassas). 
(For the military events of the war, see AMERICAN Crvi War.) 

Behind the Northern Lines.—Equipping an army was a chal- 
lenge of major proportions for Northern industry. One New York 
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paper recorded the impact of the wartime pressures: “ . 
of the sums required by the federal and sate bove 
come back to the pockets of our shipbuilders, manufactur 
merchants. : .. Already we hear of numerous concerns in | 
city and elsewhere being driven day and night.” " tis 
Northern industrial capitalism won its chief wartime ae May 
on the floor of Congress. Whig principles had been written int 
the Republican platform of 1860, and th ss hih 
t publican platform o; , and the party’s high command 
in Congress, facing no opposition from Southern Democrats, st 
out to fulfill its promises. Federal largess to business asg 
many forms. The government, through lucrative contracts and 
lavish expenditures, helped to create a class of wartime profiteer 
who became, in large measure, the new masters of American bus. 
ness. Huge flotations of paper money vastly extended both the 
nation’s credit base and its capital fund. Federal monetary 
plus new protective tariffs, created advantages and oppor 
for Northern business that counterbalanced the special wartime 
taxes. Expanding markets in the North produced a sharp tisein | 
prices, which the government refused to. control. $ 
Northern business benefited also from the wartime distribution 
of the public domain. The Homestead Act of 1862 stimulated 
migration into the prairie regions of the West. Whereas U.S, pro: 
duction of wheat soared during the war years, that of England 
suffered from a series of poor harvests, and in the years from 185) 
to 1862 England's importation of American grain increased hity- 
fold. Congress also turned over huge tracts of the West to nev 
railroads, In July 1862 Congress chartered the Union Pacificand 
the Central Pacific to span the continent between Omaha and San 
Francisco. Two years later it chartered the Northern Pacific to 
run from Lake Superior to Puget Sound. Another important ac 
(the Morrill Act of 1862) granted public lands to each loyal state 
for the establishment of agricultural and mechanical colleges; 
which came to be known as “land grant colleges.” f 
Throughout the war years the West boomed. Colorado, scent 
of the Pikes Peak gold rush of 1859, was made a territory in 18. 
In the same year Dakota and Nevada were given territorial gov- 
ernments and Kansas was admitted to the Union as a state 
Republican Congress prematurely admitted Nevada tos 2 
in 1864. Ri 
Northern labour was unorganized economically or political. 
Without the support of congressional action, wages lagged | ve 
prices, causing widespread hardship among the working dist 
During the war years the average wage stood a full 43% al p 
the prewar level, but-the more rapid climb of prices ati 
duced real wages to about two-thirds of their 1861 level., 
trialists fought the tendencies of skilled labour to organize, ie 
the government demonstrated open hostility by encour 
importation of contract labour from abroad to break st Fane 
cause expanding industry required ‘additional labour the Rep 
cans promised in their 1864 platform that 
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which in the past has added so much to the’ wealth, the ie 
ment of resources, and the increase of power to this na ‘and et 
asylum of the oppressed of all nations—should be foste S de 
couraged by a liberal and just policy.” Responding t0 reated 3 
mands of Northern industry, Congress in that year K ; 
Bureau of Immigration and authorized the importation Og 
indentured labour, bound for a term of service., Lapua 
eral, supported the war-effort, but having no voice 1p ed reenllst 
policy, workers occasionally resisted conscription, refus ET 
ment, and deserted from the Army. GREE i: 
This latent bitterness toward the maldistribution. 


nomic rewards from the Northern war effort eee 


in a year. As one workingman wrote 
“. . . that $300 has made us nobodies, vagabonds, 
of society. ... We are the poor rabble and the ri 

enemy by this law.” When the drawing of names 
York on July 11, mobs began to surge through the si 


Fo 


UNITED STATES (OF AMERICA) 


ing property and defying the police. Buildings were burned to the 
ground. The mob cut to pieces a small company of the Army’s 
Invalid Corps, killing several of the wounded veterans. Even- 
tually many of the Irish, the lowest paid of the white population, 
gave vent to their feelings of insecurity by falling on the city’s 
Negro population. Finally the police, using clubs, dispersed the 
surging crowds, and a heavy rain drove them off the streets to 
provide a cooling-off period. The Seventh New York Regiment 
was rushed to the city from Gettysburg; it quickly put the people 
and property of New York out of danger. 

During four years of war, men of commerce and industry en- 
joyed an unprecedented prosperity. One Chicagoan boasted, “We 
are clothed in purple and fine linen, wear the richest laces and 
jewels and fare sumptuously every day.” Secretary of the Trea- 
sury Salmon P. Chase, in 1864, found the leading businessmen of 
New York more concerned over the stock market than news from 
the front. Contractors and profiteers admitted openly that they 
hoped for a protracted war. “No one can fail to perceive,” wrote 
Robert C. Winthrop in 1864, “the danger that a real or even a 
professed patriotism may be made the cover for a multitude of 
sins... .” 

Northern Politics.—When fighting began in 1861 the entire 
North seemed to agree with Lincoln that the war should be fought 
solely to bring the South back into the Union. So widespread was 
this sentiment that even the Republican leaders in Congress voted 
for Crittenden’s resolution in July that the war was “not being 
waged on our part in any spirit of oppression, or for any purpose 
of overthrowing or interfering with the right of established insti- 
tutions of those States, but to defend and maintain the supremacy 
of the Constitution, and to preserve the Union... .” 

Republican agreement on such limited war aims soon evapo- 
tated. When Congress convened in December 1861 the Radicals 
were in open rebellion against Lincoln’s hesitancy to pursue the 
war for more than the reestablishment of the Union. To them it 
was senseless to fight the South without destroying its most potent 
resource, the slave labour system, As Charles Francis Adams ob- 
served, “We cannot afford to go over this ground more than once. 
The slave question must be settled this time once for all.” Aboli- 
tion alone assured Republican Radicals that the whole structure of 
Southern society would be torn apart and the political power of 
Southern Democrats destroyed. Once this conviction sank into 
Republican consciousness, the Radicals in Congress unleashed 
their fury on those who would temporize with the South. In Jan- 
tary 1862 George W. Julian of Indiana declared on the floor of 
Congress, “, , . in such a contest we can spare no possible advan- 
tage. We want no ‘war conducted on peace principles.’ Every 
Weapon. within our reach must be grasped.... I know it was not 
the purpose at first of this Administration to abolish slavery, but 
only to save the Union and maintain the old order of things. . . . 

€ crisis has assumed new features as the war has progressed. 

policy of emancipation has been born of the circumstances of 
the rebellion.” To such men only the absolute subjugation of the 
outh could achieve the objects of the war. To exert pressure on 
those who opposed their program, the Radicals in Congress in 
ecember 1861 established the congressional Committee on the 
Conduct of the War. Under Sen. Ben Wade of Ohio, it pursued 
Mficers into the field and held inquiries into all military disasters. 
t challenged both the administration's military policies and its 
oice of commanders. Under its charges many leading Demo- 
‘atic officers were removed, disciplined, and disgraced. 
incoln moved cautiously, sensitive to the growing clamour that 
bili objectives of the war be expanded. He shouldered responsi- 
me as president that the Radicals would not recognize. His 
fi Servatism on matters of slavery was dictated not only by his 
Aas constitutional scruples but also by his determination to 
ii i the border states—Delaware, Maryland, Kentucky, and Mis- 
i ti—within the Union, In accordance with his limited goal of 
MERS the nation, Lincoln informed Congress in July 1861 
e would not permit the war to “degenerate into a violent 
a Temorseless revolutionary struggle.” Thereafter he remained 
frig listening politely to abolitionist delegations and waiting 
€ accumulation of public pressure. 


643 


Lincoln reached his great decision in favour of emancipation in 
the summer of 1862. In April a congressional proclamation with- 
out the president’s approval had abolished slavery in the District 
of Columbia. Then, during June, Congress ruled slavery out of the 
territories. Lincoln drafted the Emancipation Proclamation, read 
it to his cabinet, and awaited a decisive military victory. In 
September, George B. McClellan drove the Confederate forces 
under Robert E. Lee from the field of Antietam. This was 
scarcely a decisive victory, but it was enough for the purpose. 
Lincoln thereupon promulgated his Emancipation Proclamation, 
demanding that the seceded states return to the Union by the fol- 
lowing January; otherwise all slaves in states, or portions of states, 
under arms against the federal government would be given their 
freedom. On Jan. 1, 1863, informed that none of the Southern 
states had complied, Lincoln carried out the decree. Yet the 
proclamation was an empty gesture. Its rationale was not opposi- 
tion to slavery as much as military necessity. It freed no slaves. 
The proclamation excluded all Virginia counties and Louisiana 
parishes occupied by federal troops, declaring free only those 
slaves dwelling in areas in arms against the United States. In 
short, the Emancipation Proclamation freed those slaves beyond 
the reach of its effect and freed none under the authority of the 
federal government. But Lincoln’s action set the stage for actual 
liberation under the 13th Amendment. The president exerted his 
full influence to obtain the amendment’s passage through Congress. 
After a bitter fight, the measure was ready for ratification by the 
states in January 1865, 

Election of 1864.—Lincoln’s conduct of the war enjoyed little 
support in Congress, in the press, or among party leaders. The 
Radicals abused the president unmercifully and even most mod- 
erate Republican Party members refused to defend him. But 
Lincoln was never overwhelmed, for he was a consummate poli- 
tician. If congressional leaders would not conform to his program 
there were powerful weapons in the presidential arsenal that he 
could employ. Through the astute use of federal patronage he 
could bind politicians to his purposes and principles. Lincoln re- 
vealed his real mastery of political management in his ability to 
counter intrigue within his cabinet. He managed to retain Seward, 
his secretary of state, despite continued congressional demands for 
the secretary’s dismissal, Secretary of the Treasury Chase was the 
most troublesome member of the cabinet, not only because he en- 
couraged the congressional attacks on Seward but also because he 
thought himself admirably suited for the presidency, But Chase's 
ambition was hampered by his position in the cabinet. He had to 
be relieved, and to that end he quarreled with Lincoln, The presi- 
dent conceded each point until, in June 1864, when Chase could no 
longer obtain the Republican nomination, he accepted the secre- 
tary’s resignation. k 

Lincoln wanted the renomination in 1864 and made this his 
price in the distribution of spoils. Congressmen might condemn 
his policies, but he demanded their support of his candidacy. Sen, 
Samuel C. Pomeroy of Kansas openly sided with Chase and soon 
found that his patronage had disappeared. After several months, 
he called at the White House and asked forgiveness, but he had 
broken the rules and did not get the patronage he wanted. As 
president, Lincoln held the advantage over his Radical opponents, 
many of whom favoured another Frémont nomination. The Radi- 
cals could hardly replace him without condemning the Republican 
administration of the war. Lincoln’s agents maneuvered behind 
the scenes; by convention time they had lined up enough votes to 
secure his nomination without opposition. The convention plat- 
form cited Chase, but only to charge him with laxity in the man- 
agement of the Treasury Department. ‘ 

When the presidential ballots were counted in November it was 
obvious that neither Lincoln nor the Republican Party had cap- 
tured the overwhelming support of Northern voters. The returns 
of 1864, with the entire South out of the Union, gave Lincoln but 
52% of the popular vote. Almost half the ballots were marked 
for McClellan, the Democratic nominee, who represented a party 
whose platform demanded peace (with some reservations) and 
charged Lincoln with administrative failure. McClellan, however, 
disagreed with the antiwar position of many Democrats and ac- 
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tually repudiated his party’s platform. Apparently the main pillar 
that upheld Lincoln and his party was the Union sentiment of the 
North. 

Problems of the Confederacy.—By 1864 the Confederacy 
was struggling for independence against overwhelming odds. 
Southerners, in their movement for secession, had overestimated 
the power of “King Cotton.” Too late, they discovered that cot- 
ton was only a normal, nota miracle, weapon. At the moment of 
the Sumter crisis, cotton was a glut on the British market. The 
Southern policy of destroying cotton to create a genuine scarcity 
brought relief, not bankruptcy, to the British textile manufac- 
turers. When the shortage of cotton eventually produced exten- 
sive hardship in the mill districts of England, British workingmen 
turned against the South for creating the shortage. Cotton, more- 
over, had no influence on the British Foreign Office. Late in 1861, 
the Confederate administration dispatched two of the South’s 
ablest statesmen, James Mason and John Slidell, to seek recog 
nition of the Confederacy in England and France respectively 
These two men never came nearer to involving Europe in Ameri- 
can affairs than they did when they were captured aboard the 
British merchant vessel “Trent.” Seward avoided a clash with 
England by releasing the two Southerners promptly. To Mason, 
Seward’s action was a continuing source of regret, for he soon dis- 
covered that he might have had greater influence on British diplo- 
macy had he been forced to languish in a federal prison. In 
London his presence was never formally recognized by the British 
government, 

At Richmond, the capital of the Confederacy, Southern leaders 
never succeeded in creating an efficient administration that could 
meet the unforeseen problems of war. They built a military ma- 
chine of remarkable fighting quality, but they were seemingly 
powerless to command Southern resources, energy, and respect 
behind their total war program. Jefferson Davis, as president of 
the Confederacy, lacked the personal magnetism and vitality 
needed to attach Southern emotions to the Confederate cause. In 
poor health for many years, Davis concerned himself with details 
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that had little relationship to the’ civil administration, 
many leading secessionists had begun to attack ti By ita 

` ; 2 and ridicule i 
leadership, and eventually the entire Confederate cabinet | 
under bitter criticism from: the Southern press. id 

Weakness also pervaded the region’s economy, Despit 
industrial progress in the fifties, the South er 
industrial progre: e jes, the outh never Overcame ity 
reliance on Northern and foreign mills, factories, and shops f 
manufactured articles. The South met the economic challen Hi 
war by developing the art of running the Northern blockade 
by expanding its own industrial production. But the South lacked 
the enterprises and resources to build the productive capacity de. 
manded by modern war. Its industry and agriculture lagged {ay 
behind the requirements of its military and civilian population 
Southern railroads were always short of equipment; the South 
lacked the ability to maintain the roadbeds it had, As the wy 
progressed, rail services suffered from broken ties, dilapidated car 
and powerless locomotives. By 1864 many Southern trains wer 
capable of traveling only six miles per hour. Confederate finances 
reflected the South’s lack of production. In four years that goy. 
ernment raised only $25,000,000 in. liquid capital. Its accumu. 
tion each year was only twice what the federal government spent 
each d This scarcity of gold and silver forced the Confederacy 
to manufacture paper money in vast amounts, creating an inflation 
that became worse as time wore on. By 1865 the value of the 
Confederate dollar was equal to one cent in gold. The South, in 
destroying its cotton, denied itself the sale of the one commodity 
that might have built up needed credits in Europe. 

Southern inflation reflected the scarcity of goods more than the 
financial policies of the Confederate government. The price of 
basic commodities rose above the reach of ordinary families, but 
the greatest problem was that of food. A Rebel War-Clerk's Diary 
gives the following as the prices in the Richmond market for May 
1864: “Boot, $200; coats, $350; pantaloons, $100; shoes, $125; 
flour, $275 per barrel; meal, $60 to $80 per bushel; bacon, $9 per 
pound; no beef in market; chickens, $30 per pair} shad, $20; 
potatoes, $25 per bushel; turnip greens, $4 per peck; white beans, 
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$4 per quart or $120 per bushel; butter, $15 per pound; wood, 
$50 per cord. 5 

Southern morale slumped as the promise of victory receded. 
Many people in the South opposed the secession movement, and 
there was very little in the Confederate experience to convince 
them that the struggle for Southern independence was ever any- 
thing more than a mistaken effort of men whose passions had 
triumphed over their better judgment. For those who carried the 
war's military and civilian burden, the inefficiency of the Confed- 
erate government and the defiance of Confederate regulations by 
state officials were unbearable. Poorer elements in the South com- 
plained that the war was concentrating power and wealth again 
in the hands of the great planters. 

Under such conditions the Southern peace movement developed 
easily. Before the struggle had proceeded six months, James H. 
Hammond, a well-known South Carolinian, murmured, “I am worn 
out with this abominable & tedious war.” Gradually such atti- 
tudes became general, By 1864 Southerners were willing to bear 
charges of treason as they demanded peace negotiations by the 
Confederate government. In December, Henry Foote of Mis- 
sissippi resigned his seat in the Confederate Congress and opened 
a correspondence with Lincoln in hope of terminating the war. 
In February 1865, Lincoln and Seward met Southern leaders 
aboard the “River Queen” at Hampton Roads, but Lincoln’s de- 
mand for total capitulation was unacceptable to the Southerners. 

Surrender of Lee.—The military trend that set in against the 
South at Antietam became unmistakable with the Union victories 
at Gettysburg and Vicksburg early in July 1863. For another 18 
months the South fought a dogged defensive action. The spring 
of 1865 finally saw the hopes of the Confederacy fade and col- 
lapse, Gen, William T, Sherman was moving northward from 
Savannah through the Carolinas. Lee evacuated Richmond early 
in April only to be caught at Appomattox Court House, where he 
surrendered. Five days later, on April 14, Lincoln was assassi- 
nated in Washington by John Wilkes Booth. Gen. Joseph E. 
Johnston surrendered his forces at Durham Station, N.C., on April 
26, receiving the same generous terms that Gen. U. S. Grant had 
extended to Lee. No private property was to be surrendered; 
both officers and men were to be dismissed on parole, not to be dis- 
turbed by the federal government so long as they observed their 
parole and did not violate the laws, All organized resistance had 
now ceased, but it was not until several weeks later that the last 
detached parties of Confederates gave up the contest. 

Presidential Reconstruction.—With Lee’s capitulation and 


the assassination of Lincoln the era of the Civil War gave way to - 


that of Reconstruction, one of the most controversial periods in 
Us, history. During the years from 1865 to 1876 the North’s 
attempts to impose its will on a defeated South created social and 
Political changes that were to alter the course of American history. 
Y many historical standards the treatment given the South ap- 
Pears mild indeed, especially when the North’s requirements are 
reduced to the three essentials that the South renounce the doc- 
trine of secession, accept the emancipation of the slaves, and recog- 
on that henceforth the direction of national policy would emanate 
tom Northern leadership. Except for Capt. Henry Wirz, com- 
Mander of Andersonville Prison, no Confederate was executed for 
5 crimes. A few Southern leaders were imprisoned, but even 
thie except for Jefferson Davis, were released promptly. Al- 
il ugh slavery was abolished against the general will of the South, 
Pe North made no effective assault on the South’s caste system. 
Mr the South the period of Reconstruction was one of forced 
dustment, but not necessarily one of misery and repression. 
a the South would not be permitted to recover its former 
the Hon in the Union with the end of fighting was decreed by 
vert tical needs of the Republican Party. During 1865 that 
the i had, through the passage of the 13th ‘Amendment, achieved 
liberation of the slaves. With the return of peace, some Re- 
can leaders were equally determined that the former slaves 
Ould receive full civil rights, including the right to vote. This 
y a Was prepared to revolutionize Southern society even further 
lestroying the power of the great planter class. Lastly, Re- 
lican leaders, having embraced a program of national action in 
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economic matters greatly at odds with that of the old Jacksonian 
coalition, saw that the return of Southern congressmen to Wash- 
ington would resurrect the prewar political situation, reducing the 
Republican Party to its former minority status, Even with the 
entire South out of the Union, Lincoln had won no overwhelming 
victory in 1864. Continued Republican control of a united nation 
required the time either to expand the party’s strength in the 
North or to build a series of state Republican machines in the 
South, possibly on a Negro electorate. 

Andrew Johnson, in succeeding Lincoln as president, faced a 
potentially rebellious Congress. Any attempt to restore the South 
to full rights without some means for securing the interests of the 
freedmen and establishing the political control of the victorious 
party would create political dissension. Only by making conces- 
sions to the powerful Republican leaders in Congress could John- 
son secure party support; these concessions he was tempera- 
mentally unable to make, The new president agreed with the view 
Lincoln and many Northern Democrats had expressed, that con- 
stitutionally the Southern states had never been out of the Union 
and that the mere termination of hostilities restored them to their 
former rights in the republic. To establish their right to control 
the South’s return to national affairs, such powerful Republican 
Radicals as Charles Sumner and Thaddeus Stevens contended 
that the Southern states, while they could not secede, had by 
waging war reduced themselves to territories, entitled only to 
rights of territories. As “conquered provinces,” the Southern 
states were thus subject to the will of the conqueror. In the end 
Congress adopted a middle ground, holding that while the states 
could not leave the Union, they were, in fact, out of their nor- 
mal relation to the Union. The constitutional right of the federal 
government to guarantee republican governments in the various 
states gave to Congress the power to impose conditions precedent 
to their rehabilitation. 

Johnson adopted Lincoln’s view that the establishment of Re- 
construction policy was an executive prerogative. Lincoln had laid 
down practical conditions for national restoration in his proclama- 
tion of Dec. 8, 1863, in which he offered amnesty to those who 
would take an oath of loyalty for the future and accept the acts 
of Congress and the proclamation of the president with reference 
to slaves. The proclamation provided, further, that when in any 
of the seceding states (except Virginia where the president had 
already recognized the loyal government under Gov. Francis H. 
Pierpont) a number of persons not less than 109% of the voters in 
1860 should have taken the described oath and should have estab- 
lished a state government, republican in form, it should be recog- 
nized. Arkansas and Louisiana alone had created loyal govern- 
ments under the 10% plan before the end of the war. 

Radicals in Congress fought back in an attempt to gain control 
of Reconstruction policy. The Wade-Davis Bill of June 1864 as- 
sumed that the seceded states had “committed suicide” and had 
reduced themselves to territories, The facts of secession, there- 
fore, permitted Congress the right to impose whatever conditions 
it desired for their readmittance. The bill authorized the presi- 
dent to appoint a provisional governor over each seceded state. 
When a majority of its white male citizens had sworn allegiance 
to the Union, the state could call a constitutional convention to 
create a new state government. Each state constitution would be 
required to abolish slavery, repudiate the Confederate debt and all 
wartime state debts, and disqualify all Confederate officials from 
voting or holding important political offices. Lincoln refused to 
sign the bill after Congress adjourned, thus giving it a “pocket 
veto.” 

President Johnson accepted the main features of Lincoln’s 
policy. On May 29, 1865, with Congress adjourned, he issued 
a proclamation of amnesty, requiring of those who desired to ac- 
cept its provisions an oath to support the Constitution and the 
laws and proclamations respecting the emancipation of the slaves, 
Certain specified classes of persons were excepted, especially all 
persons who have voluntarily participated in said rebellion and the 
estimated value of whose taxable property is over twenty thousand 
dollars.” This provision was characteristic of Johnson. He dis- 
liked the Southern planter aristocracy and desired to transfer the 
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munities to rely for thej 
on bodies of white ee 
vinced Northern leaders thal 
South had not accepted eman. 
pation in good faith.: Especial 
irritating to Northern senti i 
were the “black codes? ady ted 
by the newly elected Souther 
legislatures to impose special dis 
abilities upon the Negroes i 
matters of carrying weapons and 
serving as witnesses, Mississippi 
denied Negroes the right to ow 
land, or even to rent it outside 
of incorporated towns; South 
Carolina restricted them to hus 
bandry or domestic service, w- 
less specially. licensed, 
Congress quickly accepted re- 
sponsibility for the freedmen, On 
March 3, 1865, it created the 
Freedmen’s Bureau (g.0.) and 
gave it the power to assign aban- 
doned lands in the states of the 
South to the use of freedmen, to 
defend the interests of freedmen 
in controversies, and to regulate 
their labour contracts, The loca 
agents of the bureau were usually 
Northern men; many of them 
later became active in the polit. 
cal organization of Negroes, 
When Congress assembled in 
December 1865 it was still ds 
posed to regard the course of th 
South with deep suspicion. A 
the 13th Amendment was nov 
ratified, moreover, the South, i 
restored according to presidentil 
policy, would return to Congres 
with added representatives for 
the freed Negroes, In the ps 
only three-fifths of the Negroes 
had been counted = eae 
representatives to Congress. 
pi the leadership of the Radic 
Congress refused to receive 
representatives of the states 
VA., 1864; THE MAN IN THE CENTRE WEARING FLAT-BRIMMED HAT IS had met the president's reat 
MATHEW BRADY, (BOTTOM) WOMEN IN MOURNING AMID THE RUINS’ OF ments, A joint committee of 
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preponderant power in the South to the small farmers. Another tives) took the whole subject of Reconstruction under i 
proclamation made it the duty of the governor of North Carolina, ment. When President Johnson vetoed a bill giving he 
appointed by the president, to call a convention chosen by the men’s Bureau increased power, Congress retaliated by Hs j| 
loyal people of the state for the purpose of establishing a state concurrent resolution (March 2, 1866) against adm Ore itl 
government. The right to vote for delegates to this convention constructed state until Congress declared it entitled to ree A 
was limited to those who had taken the oath of amnesty and who Thereby Congress claimed the sole right to direct future 
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had been qualified to vote prior to the secession of the state. policy toward the South. ji an leads 
Between June 13 and July 13, 1865, Johnson applied the same This schism between the president and the Repub oa Apri 
process to the remaining states of the Confederacy. Before Con- of Congress became complete when Congress passé 'jeclared 
gress met in December all the Confederate states except Texas had the Civil Rights Bill over Johnson’s veto. The ne came dl 
formed constitutions and elected governments in accordance with freedmen to be citizens of the United States with i 
the presidential plans. All their state legislatures, except that of rights as white persons and entitled to the protectio, ‘hed 
Mississippi, had ratified the 13th Amendment. But when Johnson eral government. Then, to place this ape he the futur 
majori 
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reported these developments to Congress he found that body in of overthrow by courts or congressiona oposi 

no mood to accept his efforts at restoring the Union. Congress in June 1866 submitted to the states 4 pation gor 

. Negro Rights.—Republican leaders were dismayed not only amendment to the Constitution. This gave a consti matte 
at the rapid progress of Southern restoration, which threatened antee of citizenship and equal civil rights to freed the st! 
their political power, but also at the tendency of the South to of voting it gave each state the option between grant te punt 
turn to its former spokesmen to shape its policies. The disorga- to the Negro or suffering a proportionate reduction rection oi 

nized and idle conditions of the former slaves endangered the of its representatives in Congress. For further pr idente A 

security of Southern society. The efforts of some Southern com- rights of the Negro, Congress passed, over the pr 
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an act continuing the Freedmen’s Bureau for two years. Tennes- 
see, having ratified the 14th Amendment, was restored to repre- 
sentation in July 1866. Congress adjourned, leaving the issue be- 
tween-Congress and the president to the people in the forthcoming 
congressional elections. 

Election of 1866.—President Johnson, having broken with the 
Republican leadership, was forced increasingly to rely on Demo- 
cratic support. The so-called National Union convention, which 
met in Philadelphia in midsummer, 1866, in an effort to abate 
sectionalism and endorse the president's policies, included a large 
number of war Democrats, moderate Southerners, some Republi- 
cans, and a few Whigs, especially from the border states, The 
convention declared that the Southern states had a right to rep- 
resentation in Congress. The Radicals, meeting in convention, 
declared for congressional policy. During the campaign the presi- 
dent journeyed to Chicago, speaking at various cities along the 
route and abusing his opponents in intemperate language. In No- 
vember, after an intensely bitter campaign, Johnson’s detractors 
gained two-thirds of the seats in the House of Representatives. 
At the same time every Southern state except Tennessee rejected 
the 14th Amendment. 

Congressional Reconstruction.—The Reconstruction Act of 
March 2, 1867, provided that the Southern states should be placed 
under military government while the social and political program 
of Congress was being carried out. Passed over the president's 
veto, the act declared that no legal governments or adequate pro- 
tection for life or property existed in any seceding state except 
Tennessee. It divided the South into five military districts, placing 
each under an Army general who was responsible for the preserva- 
tion of law and order. Existing civil governments were declared 
provisional and subject to the paramount authority of the United 
States to abolish, modify, control, or supersede them. Through 
military control Congress hoped to force the adoption of the 14th 
Amendment as well as the acceptance of Negro suffrage in the 
state constitutions of the South. When conventions, chosen under 
Negro suffrage and excluding Confederate leaders, framed state 
Constitutions that embodied all federal requirements, those con- 
stitutions could be submitted to Congress for approval. 

_ To prevent President Johnson from securing control of the mil- 
itary arm of government, Congress, also on March 2, 1867, passed 
the Tenure of Office Act. Designed to protect Secretary of War 
Edwin Stanton, who was secretly reporting Johnson’s plan to the 
Radicals, this act forbade the president to remove civil officers 
Without the consent of the Senate. Another act required Johnson 
to issue military orders only through General of the Army U. S. 
Grant. Powerful Republican leaders in Congress, awaiting their 
Opportunity to rid themselves of Johnson by impeachment, acted 
When the president removed Stanton from his office. The trial, 
held in the spring of 1868, ended in Johnson’s acquittal by a narrow 
margin, one vote short of the two-thirds needed for conviction. 
ee JOHNSON, ANDREW.) " 

Reconstruction of the South.—Military reconstruction of the 
South and the organization of the Negro vote were effectively 
carried out by Northern men who came south (nicknamed “carpet- 

gers” from the type of hand luggage they carried) and by 
Southern white loyalists known as “scalawags.” To marshal the 
teedmen’s vote, Republican leaders organized secret societies such 
4s the Loyal League or Union League. As the newly enfranchised 
Mass of politically untrained Negroes passed under Republican 
'nfluence, Southern whites drew more closely together and awaited 
ok opportunity to reestablish their former political dominance 
er the South, Republican attacks on the South gradually drove 
pitine Southern Whigs into a coalition with Southern Democrats. 
the cy, the important fact was that the Republicans se 
es Roini of reviving the old party lines in the South a 
a a upon the expectation of building political power on an 
fai ed Negro vote. In the end the effort to establish Negro rule 

ed; the masses of Southern whites emerged with greater polit- 
wl Power than they had possessed under the old rule of the 
ee aristocracy. For a while, however, Negro votes gave con- 
Ay of some regions to the Republicans. By the summer of 1868 
nsas, South Carolina, North Carolina, Alabama, Louisiana, 
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and Florida, having satisfied the requirements of the Reconstruc- 
tion Acts, were granted representation in Congress. 

This left four states outside the Union—Georgia, Mississippi, 
Virginia, and Texas, In Mississippi a Radical convention framed 
a constitution in 1868 that demanded a test oath of all voters 
and contained proscriptive clauses that denied office holding to 
anyone who had promoted secession or supported the Confederacy. 
This constitution was opposed by Mississippi Democrats and was 
rejected. The Democrats, moreover, won the governorship and 
most of the legislative seats. A Radical committee declared the 
election fraudulent and proclaimed the adoption of the constitution 
and the election of the Republican state ticket. Because similar 
difficulties had occurred in Virginia and Texas, Congress was forced 
to act. In April 1869 it passed an act that permitted the people 
of Mississippi to vote on the proscriptive clauses separately from 
the constitution itself. Mississippi voters then ratified the con- 
stitution but rejected the proscriptive clauses overwhelmingly, 
Thereupon Congress imposed the further condition that Missis- 
sippi ratify the 15th Amendment, which prohibited any denial of 
suffrage because of colour. When the new legislature fulfilled this 
requirement, Mississippi was readmitted to the Union in February 
1870, Virginia and Texas, having passed through similar experi- 
ences, were admitted in January and’ March 1870, respectively. 
Not until Congress passed further special legislation controlling the 
membership of the Georgia legislature, and enforcing compliance 
with other congressional demands, was Georgia admitted to state- 
hood in July 1870. 

Historians have long viewed the period of Radical Reconstruc- 
tion as one in which ambitious carpetbaggers and self-seeking 
scalawags used the votes of illiterate Negroes to impose their will 
over the vast majority of the South’s white citizens. Recalling 
this exploitation, Carl Schurz, the Republican leader, termed 
“Black Reconstruction” a “usurpation such as this country has 
never seen, and probably no citizen of the United States ever 
dreamed of.” Closer scrutiny of the record of Southern Recon- 
struction reveals that this conventional picture requires modifica- 
tion. Negroes, even when encouraged to use their franchise, held 
fewer state offices than those to which their numbers entitled them. 
Only in South Carolina was the legislature dominated by Negroes; 
rarely throughout the South did Negroes hold important offices, 
Those who served in important offices, moreover, were generally 
men of education and distinction. The two Negroes who served 
Mississippi as United States senators, Hiram R. Revels and 
Blanche K. Bruce, made outstanding records. Even Negroes who 
held lesser offices were probably well above average in ability; nor 
did they seek special advantages for their race. 

It is true that some of the Radical legislatures were corrupt. 
There were innumerable examples of overpayment, of favours 
voted to legislators, or of unnecessary state indebtedness, But the 
post-Civil War period throughout the nation was an era of exploi- 
tation and extravagance; the malpractices of Southern legislatures 
hardly matched those of Northern cities and states. Moreover, 
the problems of rebuilding a ruined South were almost without 
limit, Despite the many opportunities for inefficiency and graft, 
the achievements of the Radical governments were quite extensive. 
As the Negro historian W, E. B. Du Bois has written, “It is im- 
possible to be convinced that the people who gave South Carolina 
so excellent a constitution, who founded good social legislation, a 
new system of public schools, and who were orderly and earnest 
in their general demeanor, could at the same time and in all cases 
be stealing, carousing, and breaking every law of decency,” Every 
state of the South could point to excellent and permanent legis- 
lation that was enacted during the days of Reconstruction, 

Election of 1868.—At its national convention in Chicago in 
May 1868 the Republican Party nominated Gen. U. S. Grant for 
the presidency, with Schuyler Colfax as his running mate, and 
adopted a platform that endorsed the congressional Reconstruction 
measures. On the vital question of universal Negro suffrage, the 
platform declared: “The guarantee by Congress of equal suffrage 
to all loyal men at the South was demanded by every consideration 
of public safety, of gratitude and justice, and must be maintained; 
while the question of suffrage in all the loyal states properly be- 
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longs to the people of those states.” Nowhere in the North was 
the Negro an important element in the population, but the North 
nevertheless revealed an unwillingness to apply to itself the doc- 
trines of Negro rights it imposed on the South. Between 1865 and 
1868 Connecticut, Wisconsin, Minnesota, Kansas, Ohio, and Mich- 
igan refused to grant the Negro the right to vote. The plank in 
the Republican platform simply revealed the unwillingness of the 
party to make a direct issue of universal Negro suffrage. The 
platform also contained a plank calling for payment of the public 
debt, which would have caused currency contraction. 

For the Democrats who met in convention in New York during 
July 1868 the currency question dominated all others. Many 
Democrats accused the Republican leadership of producing the 
agricultural depression of 1866 through the policy of retiring the 
greenbacks, The Democratic platform favoured using greenbacks 
as legal tender and endorsed Congressman George H, Pendleton’s 
“Ohio Idea” for paying the national debt in greenbacks, Other 
Democrats added to the platform-the charge that the Reconstruc- 
tion measures of the Republican Congress were unconstitutional 
and void; they demanded that the Southern states be restored to 
their former rights and given control over their own elective fran- 
chise, . The party nominated Horatio Seymour, war governor of 
New York, forthe presidency and Francis P. Blair, Jr., of Mis- 
souri, for the vice-presidency, 

Grant’s- popularity in the North, together with Republican 
strength in the Southern states reconstructed under Negro suffrage, 
gave the Republicans an easy victory. Seymour carried only Del- 
aware, New Jersey, New York, and Oregon in the North; Mary- 
land, Kentucky, Georgia, and Louisiana in the South. The knowl- 
edge that the Republican victory had been gained through the 
Negro vote in the reconstructed states led Republican leaders to 
ignore their platform pledge to leave to the states the question of 
Negro suffrage in the North, Under Republican leadership, Con- 
gress submitted to the states for ratification the 15th Amendment. 
It declared that “the right of citizens of the United States to vote 
shall not be denied or abridged by the United States or by any 
state on account of race, color, or previous condition of servitude.” 
By March 1870 the amendment had been ratified. 

Economic Expansion.—The rapid economic expansion 
throughout the North that had characterized the war years con- 
tinued unabated in the postwar era. In large measure this busi- 
ness expansion was underwritten 
by a paternalistic federal govern- 
ment that opened the West for 
economic exploitation and aided a 
vast variety of important indus- 
tries through tariffs and subsidies. 
Supported by government largess, 
the economy boomed as never be- 
fore. 

Speculation and fortune mak- 
ing were characteristic of the 
decade. following the war. ‘The 
war itself had furnished means 
for some men to acquire great 
wealth; the reorganization of tax- 
ation, currency, and banking in- 
creased the opportunities; the 
opening of new fields of specula- 
tive enterprise in the oil fields of 
Pennsylvania and Ohio and the 
gold and silver mines of the West- 
ern mountains tended in the same 
direction. An enormous develop- 
factures resulted 
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THE JOINING OF THE CENTRAL PACIFIC a 
RAILROADS, MAY 10, 1869, AT PROMONTORY POINT, UTAH 


“within five years more cotton spindles had been 
more iron furnaces erected, more iron smelted, more 
more steel made, more coal and copper mined, more ly 
and hewn, more houses and shops constructed, mor 
tories of different kinds started, and more petrolem 
refined and exported, than during any equal period 
of the country.” t 
The Grant Era.—Many Republican moderaj 
Grant’s victory in 1868 as the beginning of a trend 
tive leadership in national affairs. It was assumed ¢ 
eral who had planned the Vicksburg and Wildernes 
could also skilfully manage affairs of state. In offic 
Grant’s innocence in political matters, his ineptness 
eral indifference to governmental policies rendered hin 
victim for the Republican bosses of the Northern state 
These party chiefs, free of disciplinary threats from’ he 
reduced the Congress to a state of total irresponsibilif 
The most serious national scandal of Grant's f 
tion resulted from the rapid expansion of railroads) 
istance. Between 1862 and 1872 grants were made 
acific and Central Pacific companies, and to others 
corporations, to build railw from the Missouri Ri 
Pacific Ocean. By 1869 these roads had spanned the) 
Various grants were also made to other roads, both ti 
tal and Middle Western. The new railways, tempted 
portunities, often extended their lines into regions 
tally undeveloped. j 
Extravagances in construction and operation, Aggi 
“construction rings” of railway officials and by 
companies who received extravagant prices as 
favouritism, brought about conditions in which the’ 
no longer able to meet the demands of stockholders 
posing rates that the Western farmers deemed extorti 
railroads’ flagrant discrimination between persons) 
stimulated the growth of the so-called Granger mo 
1870s (see GRANGE, THE). The Grangers sought sta 
that would control local railroad and grain elevator 
soon held the political balance of power in several 
The elections of 1872 took place in the midst of t 
Election of 1872.—As Grant’s administration pi 
idealists of the Republican Party, led by Summer) 
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several leading editors, began to challenge the central core of party 
command. By 1872 these insurgents had created the Liberal 
Republican movement within the party. Sumner launched an 
attack on the Republican leadership in the Senate in May 1872. 
He charged it with deserting the principles of the party. In the 
interest of party harmony, he said, he would have let the matter 
ride except for the fact that many Republicans were attempting 
to bring about Grant’s renomination, There was, he added, no 
standard of competence that Grant could meet. Sumner wondered 
why fellow Republicans would seek the renomination of a man 
who had so thoroughly corrupted the presidential office and the 
basic institutions of the nation. 

Grant’s nomination by the Republican convention sent the Lib- 
eral Republicans into open revolt. Yet their convention at Cin- 
cinnati was so completely ruled by the machinations of petty poli- 
ticians that the will of the leaders was subverted. The convention 
nominated the New York editor Horace Greeley for president and 
adopted a platform drafted with a view to capturing the support 
of the Democrats. The maneuver succeeded, for the Democratic 
convention endorsed the Liberal Republican candidate. Greeley’s 
personal idiosyncrasies, plus the fact that he had signed the bail 
bond of Jefferson Davis, made him extraordinarily vulnerable to 
Republican jibes. 

Grant’s Second Term.—Grant’s defeat of his combined opposi- 
tion was due to the support he received from Northern business- 
men and to the complacency of Northern voters enjoying the 
postwar boom, But the magic spell that seemed to give the Re- 
publican Party a protective immunity even under the leadership of 
Grant suddenly broke with the Panic of 1873. The overexpanded 
economy collapsed with the failure of Jay Cooke and Company. 
Now Grant’s critics could get an audience of eager listeners. The 
exasperated electorate sought a scapegoat to punish for the na- 
tion’s economic woes and as usual found it in the party in power. 
The result was that in the congressional elections of 1874 the 
Democratic Party gained control of the House for the first time 
in 14 years. 

Despite the widespread questioning of Republican leadership, 
the scandals rolled on. The charges that congressmen had been 
bribed with gifts of stock in the Crédit Mobilier, a construction 
company controlled by Union Pacific stockholders, led to an in- 
vestigation that damaged the reputations of prominent Republi- 
Cans, including Vice-Pres. Schuyler Colfax. When Congress voted 
itself a retroactive increase in salary, the so-called “salary grab” 
created popular indignation. By 1875 the spoils system had 
triumphed over the advocates of civil service reform so completely 
that Grant abandoned the competitive system on the ground that 
Congress did not support him in the policy. Enormous frauds in 
the collection of the internal revenue by the whisky ring with the 
connivance of federal officials were revealed in 1875, and at the 
Same time Secretary of War William W. Belknap resigned to avoid 
Impeachment for corruption in the conduct of Indian affairs. The 
forced resignation in 1876 of Secretary of the Treasury Benjamin 

. Bristow, after he had successfully exposed the whisky ring, 
and of Postmaster General Marshall Jewell, who had resisted the 
Spoils system in his department, tended to discredit the adminis- 
tration even further. By 1876 the collapse of the Grant adminis- 
tration was truly astonishing. (N. A. G.) 


Enp or RECONSTRUCTION AND RISE oF INDUSTRY 


, The Election of 1876.—The Democratic Party faced the elec- 
tion of 1876 with confidence that, for the first time in 20 years, it 
could elect a president. Democratic victories in the midterm 
Alections of 1874 and the success of Southern Democrats in recap- 
uring most of the former Confederate states were evidence of a 
resurgence of party strength. The Democrats further improved 
eir chances by nominating Samuel J, Tilden, the reform governor 
ew York, as their candidate for president. : 
wate Republicans were in a less enviable position. Their party 
ès divided and was tarnished by revelations of corruption. Their 
Most popular personality was Sen, James G. Blaine of Maine, but 
gre disliked by the “Stalwart” wing of the party, with which 
tant was associated, and it was widely believed that he had im- 
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properly used his influence in Congress to advance the interests of 
certain railroads. These disabilities cost him the nomination; the 
Republicans nominated instead Gov. Rutherford B, Hayes of Ohio. 

The campaign itself was unexciting, but confusion concerning 
the outcome set the stage for four months of tension and political 
maneuvering without parallel in the history of the nation, On the 
night of the election it appeared that Tilden had won, and most 
Republican leaders were prepared to concede, One Republican, 
William E, Chandler of New Hampshire, noted that if Hayes had 
carried three Southern states—South Carolina, Florida, and Lou- 
isiana—he would have 185 electoral votes to 184 for Tilden. On 
the face of the popular returns, Tilden had carried all three states 
and no one disputed that he had a plurality of more than 250,000 
in the nation. Chandler, however, boldly asserted that Hayes had 
won the three Southern states; and in the next few days other 
Republicans joined him in this assertion. The situation was com- 
plicated by the fact that in all three states the election boards 
were controlled by Republicans. (There was also some doubt 
about the electoral vote from Oregon, but the votes of the Southern 
states were the crux of the controversy.) 

Each party quickly sent observers into the disputed states to 
watch and, if possible, to influence the official carivass of the 
votes. The result was almost inevitable. The election boards in 
all three states rejected returns from districts apparently carried 
by the Democrats and revised the official tallies so that the vote 
as certified showed that Hayes had carried all three. If these 
returns went unchallenged, Hayes would be elected president. 

The Resolution of the Electoral Crisis.—The U.S. Constitu- 
tion provides no means for determining the validity of the electoral 
returns from the states. It provides only that the president of the 
Senate shall open the returns in the presence of both houses of 
Congress and that the votes shall then be counted. As the Repub- 
licans controlled the Senate and the Democrats controlled the 
House, either body could prevent an official count of the votes by 
refusing to participate in a joint session. 

After two months of uncertainty, during which some partisans 
talked of settling the issue by force, conservative leaders agreed 
to refer the disputed electoral votes to a special electoral com- 
mission (q.v.) to be composed of 15 men, 5 each from the Senate, 
the House, and the Supreme Court. It was assumed that seven 
commissioners would be Republicans, seven would be Democrats, 
and that the deciding vote would be that of Justice David Davis, 
who was not clearly associated with either party. On Jan. 29, 
1877, Grant signed the Electoral Commission bill. News had 
already reached Washington, however, that Davis had been elected 
U.S. senator from Illinois. He therefore declined to serve and 
his place on the commission was taken by Justice Joseph P, Brad- 
ley, a Republican. 

The official process of opening and counting the electoral votes 
occupied all of February and was interrupted frequently by the 
reference of disputed votes to the Commission, In each instance, 
the Commission decided the issue in favor of the Republicans by 
a strictly party vote of 8-7. 

The Democrats could still block the completion of the electoral 
process if the Democratic House refused to attend the joint session 
at which the completion of the count and the result was to be 
formally announced. There was a division among Democrats in the 
House as to what course they should pursue, but ultimately enough 
Democrats joined the Republicans to permit the final joint session 
to be held. In the early morning hours of March 2, 1877, the last 
votes were counted and it was announced that Hayes had been 
elected. He became president of the United States, first taking 
the oath of office privately on March 3 and then being publicly in- 
augurated on March 5. 

The resolution of the crisis had been accomplished through the 
cooperation of Southern Democrats. They came from a section 
that had been devastated by war and represented constituents who 
had no desire to repeat that experience. More subtle forces, how- 
ever, also influenced their decision, In the confused weeks after 
the election, friends of Hayes recognized that he could be elected 
only if Southern moderates were persuaded that it was to their 
interest to acquiesce in such an outcome. The absolute minimum 
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that would satisfy the South was a promise that the remaining 
federal troops would be withdrawn from that section and that the 
national administration would do nothing to prevent popularly 
elected Democratic governors from taking office in the three states 
still controlled by the Republicans. This minimum, however, was 
not enough to win the cooperation of many Southern congressmen, 
As further evidence of good faith, it was proposed that Hayes 
would include in his cabinet at least one Southern Democrat and 
that he would support efforts of Southern capitalists to obtain sub- 
sidies for railroad construction in the South. Negotiations were 
carried on through intermediaries, and an understanding was 
reached that Hayes would accept these proposals. Many South- 
erners shared the generally conservative views of Hayes on eco- 
nomic questions, and they had confidence in his integrity. Though 
they believed that Tilden had been elected president, they were 
willing to accept Hayes on the basis of the compromise worked out 
by his friends. 

The Administration of Hayes.—President Hayes willingly 
carried out most of the promises made on his behalf to the South- 
erners. He withdrew the federal troops still in the South; and he 
appointed former Senator David M, Key of Tennessee to his cab- 
inet as postmaster general. He hoped that these conciliatory ges- 
tures would encourage many Southern conservatives to support 
the Republican Party in the future, but the Southerners’ primary 
concern was the maintenance of white supremacy. This, they be- 
lieved, required a monopoly of political power in the South by the 
Democratic Party. As a result, the policies of Hayes led to the 
virtual extinction rather than the revival of the Republican Party 
in the South. 

The efforts of Hayes to woo the South irritated some Republi- 
cans, but his attitude toward the federal civil service was a more 
immediate challenge to his party. In June 1877 he issued an exec- 
utive order prohibiting political activity by those who held federal 
appointments. When two friends of Sen. Roscoe Conkling defied 
this order, Hayes removed them from their posts in the adminis- 
tration of the Port of New York. Conkling and his associates 
showed their contempt for Hayes by bringing about the election of 
one of the men (Alonzo B. Cornell) as governor of New York in 
1879 and nominating the other (Chester Alan Arthur) as Republi- 
can candidate for the vice-presidency in 1880. 

One of the most serious issues facing Hayes was that of infla- 
tion. Hayes and many Republicans were staunch supporters of a 
sound money policy, but the issues were sectional rather than 
partisan. In general, sentiment in the agricultural South and West 
was favourable to inflation, while industrial and financial groups in 
the Northeast opposed any move to inflate the currency, holding 
that this would benefit debtors at the expense of creditors. 

In 1873 Congress had discontinued the minting of silver dollars, 
an action later stigmatized by friends of silver as “the crime of 
°73.” As the depression deepened, inflationists began campaigns 
to persuade Congress to resume coinage of silver dollars and to 
repeal the act providing for the redemption of Civil War greenbacks 
in gold after Jan. 1, 1879. By 1878 the sentiment for silver and 
inflation was so strong that in that year Congress passed, over 
the president’s veto, the Bland-Allison Act. This act renewed the 
coinage of silver dollars and, more significantly, included a mandate 
to the secretary of the treasury to purchase silver bullion at the 
market price in amounts of not less than $2,000,000 and not more 
than $4,000,000 each month. 

Opponents of inflation were somewhat reassured by the care 
with which Secretary of the Treasury John Sherman was making 
preparation to have an adequate gold reserve to meet any demands 
on the Treasury for the redemption of greenbacks, Equally reas- 
suring were the indications that the nation had at last recovered 
from the long period of depression. These factors reestablished 
confidence in the financial stability of the government ; and when 
the date for the redemption of greenbacks arrived, there was no 
appreciable demand upon the Treasury to exchange them for gold. 

Hayes chose not to be a candidate for reelection. Had he sought 
snd term he would almost certainly have been denied renom- 
of blican leaders, with whom he had never been 
t disposition and quiet dignity had won the 
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respect of millions of his fellow countrymen and he appe: 
symbolize the amelioration of the economic and sectional. 
that had gripped the country in 1877. But the forces that mal My 
national destiny during his administration and for Poyan ae 
after were economic and social rather than political, — ~ 
The Growth of the Nation.—In 1880 the population oft, 
United States was just over 50,000,000. By 1900 it had intai 
to slightly more than 76,000,000. Despite the arrival of pos 
9,000,000 immigrants during that 20-year period, the rate of p a) 
lation growth was declining. From 1880 to 1900 the ine 
population was about 51% as compared with a growth of 59% in 
the preceding 20 years. The increase in population was uneven) 
distributed among the sections. It was greatest in the insted 
areas of the Northeast and the Middle West and in the stil 
sparsely settled West. In northern New England and in all thy 
states of the former Confederacy except Texas the rate of growth 
was well below the national average. igi 
The development of the West continued to add new:states to 
the Union. Colorado had been admitted in 1876, It was followed 
by North and South Dakota, Montana, and Washington in 1889, 
Idaho and Wyoming in 1890, and Utah in 1896, By, 1900, there 
were only three territories still awaiting statehood in continental 
United States. These were Oklahoma, New Mexico, and Arizona, 
Scattered through the West were many islands of settlement and 
in many places frontier conditions still prevailed. In 1890, how 
ever, the Bureau of the Census had made the significant discovery 
that it was no longer possible to draw a continuous line across a 
map of the West to denote the farthest advance of settlement inta 
that region. Despite the continuing moyement of population west- 
ward, the frontier had become.a symbol of the past, The shape 
of the future was more accurately reflected in the movement of 
population from rural areas to the cities. In 1880 about 28% 
of the American people lived in communities officially designated. 
by the Bureau of the Census as “urban.” Twenty years later, 
figure had risen to 40%. In those statistics could be read the dè- 
clining power of rural America and the emergence of a society 

built upon a burgeoning industrial complex. at 
The Growth of Industry.—By 1878 the United States hal 
entered a period of prosperity after the long depression of 
mid-seventies. In the ensuing 20 years the volume of indus 
production, the number of workers employed in industry, and! 
number of manufacturing plants all more than doubled, A mort 

accurate index to the scope of this industrial advance may’ 
found in the aggregate annual value of all manufactured goods 
which increased from $5,400,000,000 in 1879 to $13,000,000 5 
in 1899, The expansion of the iron and steel industry, au K 
key factor in any industrial economy, was even more Lae l 
in 20 years, from 1880 to 1900, the annual production of si aa 
the United States went from 1,250,000 to 10,000,000 long a 
Before the end of the century the United States surpass® ee) 
Britain in the production of iron and steel and was providing m | 
than one-quarter of the world’s supply of pig iron. jal acti: 
Many factors combined to produce this burst of in Al 
ity. The exploitation of western resources, including | Ea vile 
lumber, stimulated a demand for improved transportant 
the gold and silver mines provided new sources of capitar niin 
vestment in the East. The construction of railroads, ee w 
the West and South, with the resulting demand for steel rall®: 
a major force in the expansion of the steel industry ani 50,000 
the railroad mileage in the United States from less than ces, i 
Technological advan 


cluding the utilization of the Bessemer and ool h Prs and 


the telephone, typewriter, linotype, phonograph, i 
register, air brake, refrigerator car, and the automo! Hitt 
bases for new industries while many K 
duct of business. The use of petroleum pr! the comet 
well as for domestic heating and lighting became od, pile 
of the most powerful of the new industries of the ee nd Ùt 
trolley car, the increased use of gas and electa ip ublic util 
telephone led to the establishment. of important P 
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that were natural monopolies and 
could operate only on the basis 
of franchises granted by state or 
municipal governments. The 
widespread employment of the 
corporate form of business orga- 
nization offered new opportunities 
for large-scale financing of busi- 
ness enterprise and attracted new 
capital, much of it furnished by 
European investors. Over all this 
industrial activity there presided 
acolourful and energetic group of 
entrepreneurs who gained the at- 
tention if not always the commen- 
dation of the public, and who ap- 
eared to symbolize for the public 
the new class of leadership in the 
nited States. Of this numerous 
group, the best known were John 
D, Rockefeller in oil, Andrew 
Carnegie in steel, and the railroad 
uilders and promoters of both 
East and West, including James J. 
Hill, Leland Stanford, Collis P. 
Huntington, and Henry Villard. 
The Dispersion of Industry. 
—The period was notable also for 
the wide geographical distribution 
of industry. The eastern sea- 
oard, from Massachusetts to 
Pennsylvania, continued to be the 
most heavily industrialized sec- 
tion of the United States, but 
there was a substantial develop- 
ment of manufacturing in the 
states adjacent to the Great 
Lakes and in certain sections of 
the South, 

The experience of the steel in- 
dustry reflected this new pattern 
of diffusion. Two-thirds of the 
iron and steel industry was con- 
centrated in the area of western 
Pennsylvania and eastern Ohio. 
After 1880, however, the develop- 
ment of iron mines in northern 
Minnesota (the Vermilion Range 
i 1884, and the Mesabi Range in 
892) and in Tennessee and 
northern Alabama was followed 
bed expansion of the iron and steel industry in the Chicago area 
nd by the establishment of steel mills in northern Alabama and 

ennessee, 

Most of the manufacturing in the Middle West was in enter- 
he closely associated with agriculture and represented expansion 

industries that had first been established before 1860. Meat 
Parting, which in the years after 1875 became one of the major 
h stries of the nation in terms of the value of its products, was 
ane, a Middle Western monopoly, with a large part of the in- 
ante concentrated in Chicago. Flour milling, brewing, and the 
im ufacture of farm machinery and lumber products were other 

Portant industries of the Middle Western states. f 

as industrial invasion of the South was spearheaded by textiles. 

otton mills became the symbol of the “New South” and mills and 

Gg towns sprang up in the Piedmont region from Virginia to 
ie and into Alabama. By 1900 almost one-quarter of all the 
ern on spindles in the United States were in the South; and south- 
fay were expanding their operations more rapidly than were 
Pa well-established competitors in New England. The develop- 
ess lumbering in the South was even more impressive, though 

Publicized; by the end of the century the South was the leading 


(Top left) Main street of Rufus, 
mountain man by Frederic Remington; (bottom left) pioneer family in redwood 
forest, Washington Territory, c. 1888; (centre right) ox-drawn wagons in the 
Black Hills of Dakota Territory, c. 1880; 
sod hut near Coburg, Nebraska, 1887 
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section in the production of lumber, contributing almost one-third 
of the annual supply of the nation. 

Industrial Combinations.—The geographical dispersal of in- 
dustry was part of the movement that was steadily converting the 
United States into an industrial nation. It attracted less attention, 
however, than did the trend toward the consolidation of competing 
firms into larger units capable of dominating an entire industry 
and discouraging serious competition. The movement for con- 
solidation received a decided impetus in 1879 when John D. Rock- 
efeller and his associates created the Standard Oil Company, 
through which they controlled the policies of several hitherto com- 
peting companies. The significance of Standard Oil was, in part, 
that it was the first of the “trusts,” a new type of corporate organi- 
zation in which a controlling number of shares of stock of several 
companies were transferred to a small group of men, known as 
“trustees,” in exchange for stock of the trust. The trustees could 
prevent competition among the companies and attain the maximum) 
economy in operation. The stockholders hoped to enjoy greate: 
dividends, which supposedly would be assured by the eliminatio 
of competition. When the courts held that the trust met the re 
quirements of law, other industrialists copied this form of organi 
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zation and by 1890 there were trusts in sugar, whisky, lead, cot- 
tonseed oil, and salt. Not all of these trusts gained the near 
monopoly of an entire industry that Standard Oil attained in the 
refining and distribution of petroleum products. The purposes of 
the trusts and the success of some of them, however, made the 
term “trust” almost synonymous with monopoly and aroused op- 
position among large segments of the public. 

When the prosperity of the country faltered after 1887, monop- 
olies became a political issue. Some states outlawed trusts, and 
there was agitation for national legislation to regulate or limit 
monopolies. After 1890 the trust type of organization was less 
commonly used, and industrialists seeking to gain ascendancy in 
a particular industry turned to straight mergers to achieve their 
goals. The best known mergers of that period were those 
that formed the American Tobacco Company in 1890 and the 
American Sugar Refining Company in 1891. The latter was par- 
ticularly successful in stifling competition; and it quickly gained 
control of more than 90% of all sugar refined in the United States. 

Foreign Commerce.—The foreign trade of the United States, 
if judged by the value of exports, kept pace with the growth of do- 
mestic industry. Exclusive of gold, silver, and reexports, the 
annual value of exports from the United States in 1877 was $590,- 
000,000; by 1900 it had increased to $1,371,000,000. The value 
of imports also rose, though at a slower rate. When gold and 
silver are included, there was only one year in the entire period 
in which the United States did not have a favourable balance of 
trade; and as the century drew to a close the excess of exports 
over imports had increased perceptibly. 

Agriculture continued to furnish the bulk of American exports. 
Cotton, wheat, flour, and meat products were consistently the 
items with the greatest annual value among exports, Of the non- 
agricultural products sent abroad, petroleum was the most impor- 
tant, though by the end of the century its position in the list of 
exports was being challenged by machinery. 

Despite the expansion of foreign trade, the American merchant 
marine was a major casualty of the period. While the aggregate 
tonnage of all shipping flying the American flag remained remark- 
ably constant, the tonnage engaged in foreign trade declined 
sharply. On the eve of the Civil War the tonnage in overseas trade 
had exceeded 2,400,000 tons, By 1877, it had dropped to 1,571,000 
tons, and thereafter it continued to decline until it reached a low 
point in 1898 of only 726,000 tons. In 1900, only about 10% of 
the exports of the United States were sent abroad in ships of 
American registry. 

Labour.—The expansion of industry was accompanied by in- 
creased tensions between employers and workers and by the ap- 
pearance, for the first time in the United States, of national labour 
unions, The first effective labour organization that was more than 
regional in membership and influence was the Knights of Labor, 
organized in 1869. The Knights believed in the unity of the in- 
terests of all producing groups and sought to enlist in their ranks 
not only all labourers but everyone who could be truly classified as 
a producer. They championed a variety of causes, many of them 
more political than industrial, and they hoped to use politics and 
education rather than economic coercion to gain their ends, 

The hardships suffered by many workers during the depression 
of 1873-78 and the failure of a nationwide railroad strike, which 
was broken after President Hayes called out federal troops to 
suppress disorders in Pittsburgh and St. Louis, caused much dis- 
content in the ranks of the Knights. In 1879 Terence V. Powderly, 
a railroad worker and mayor of Scranton, Pa., was elected Grand 
Master Workman of the national organization. Powderly sup- 
posedly favoured a program of aggressive action on behalf of 
labour. In practice, however, he hesitated to endorse strikes and 
the effective control of the Knights shifted to regional leaders who 
were willing to initiate strikes or other forms of economic pressure 
to gain their objectives. The Knights reached the peak of their 
influence in 1885 when they claimed a national membership of 
nearly 700,000. In that year a much-publicized strike against the 
Wabash Railroad attracted substantial public sympathy and suc- 
ceeded in preventing a reduction in wages. In that year also Con- 

gress took note of the apparently increasing power of labour and 
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prohibited the entry into the United States of immigrants 
signed contracts to work for specific employers, AA 
The year 1886 was an unusually disturbed one in ree : 
tions. There were more than 1,600 strikes, involving al ree 
000 workers, with the eight-hour day the most Prominent item 
the demands of labour. About half of these strikes were any 
for May Day; some of them were successful but the indicati 
concerted action by workers on a nationwide basis deprived ja 


of much of the public sympathy it had enjoyed in the preceding 


The Haymarket Riot.—The most serious blow to the tions 
came from a tragic occurrence with which they were only jp. 
directly associated. One of the strikes called for May Diy 
1886 was against the McCormick Harvesting Machine Compan 
in Chicago. Very quickly, fighting broke out along the picket lines, 
the police attempted to restore order, and in the ensuing mele 
some strikers were injured. A group of anarchists in Chicago 
then seized the opportunity to organize a meeting to protest polit 
intervention in the strike. At this meeting, held on May 4, 1886, 
near Haymarket Square, inflammatory speeches were made, thepo- 
lice again intervened, and a bomb exploded killing seven policeman 
and injuring many others. Eight of the anarchists were arrested 
tried, and convicted of murder, Four of them were hanged and 
one committed suicide. The remaining three were pardoned in 
1893 by Gov. John P. Altgeld, who was persuaded that they had 
been convicted in such an atmosphere of prejudice that it wasim- 
possible to be certain that they were guilty. (See further 
caco: History; and ALTGELD, JOHN PETER.) j 

The public tended to place the blame for the Haymarket tragedy 
on organized labour, and many persons were convinced that the 
activities of unions were likely to be attended by violence, The 
Knights never regained the ground they lost in 1886, and uil 
after the turn of the century organized labour seldom gained any 
measure of public sympathy. Aggregate union membership did 
not again reach its 1885-86 figure until 1900, Unions, howevet, 
continued to be active; and in each year from 1889 through the 
end of the century there were more than 1,000 strikes, 

As the power of the Knights declined, the leadership in the 
trade union movement passed to the American Federation 0i 
Labor (AF of L). This was a loose federation of local and 
unions, which had been organized first in 1881 and reorgaml m 
1886. For a few years there was some nominal cooperation be 
tween the Knights and the AF of L, but the basic organizatii 
philosophy of the two groups made cooperation difficult aa 
AF of L appealed only to skilled workers, and its objec n 
those of immediate concern to its members: hours, wages oR 
ing conditions, and the recognition of the union. It 4 


York cigar maker, who was its presiden: 
in 1924. (See further Lasour [Trape] UNIO 
and AMERICAN FEDERATION OF LABOR-CONGRESS OF 
ORGANIZATIONS. ) : 
The New South.—The extraordinary course of politic 
in the Southern states from 1865 to 1877 diverted por south 
tion from the equally significant developments by Kay meet t 
erners adjusted their economic and social institutions t0 fe 
novel problems bequeathed by four years of war ane’ ù 3 
tion of slavery. The war had caused much destruct bee y 
erty, both in cities and in rural areas. The region T 
financial chaos, resulting partly from the fact that 
money and bonds had lost all value; and there wi 
of public and private debt. The South had de ve 
whelmingly agricultural. The land was still availa pe 
was a continuing market in Great Britain and elsewht posed 
ern cotton. If Southerners could solve the problem ugh the 
disintegration of their traditional labour system er ern econ 
cipation of the slaves, there was hope that the Sou 
could recover a degree of its former prosperity. «hich 
Gradually there evolved a system of tenant farming, 
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came a prominent feature of the economy of the rural South for 
three-quarters of a century. The independent farmer, who owned 
and operated a family farm on a modest acreage, was not directly 
affected by the new pattern. Tenant farming replaced the ante- 
bellum plantations, few of which had survived the war intact. 
The owners of large tracts of land desperately needed labour; 
there were thousands of unskilled labourers, both white and 
Negro, who even more desperately needed permanent security and 
could not subsist on seasonal employment alone. It was apparent 
that each group could supply what the other must have. Owners 
therefore leased plots of land to farm families who cultivated them 
and shared their crops with the owner. Most tenant families also 
required credit to tide them over until the annual crop was har- 
vested; such credit was supplied either by the landowner or by a 
storekeeper in a nearby town, Frugal and industrious tenants 
might hope to close the year with a small cash surplus after all 
their debts were paid, and if they were fortunate they could look 
forward to a distant day when they might themselves become land- 
owners, 

Less fortunate tenants frequently discovered at the end of 
the year that their crops were barely adequate to meet their 
indebtedness, and found themselves in a permanent status of ten- 
ant farmers year after year and even generation after generation. 
In one sense, the system was successful. It produced crops and it 
provided at least a minimum of security for thousands of families 
of unskilled workers. It was not, however, a system that provided 
any substantial profits for either owner or tenant. 

The South was traditionally agrarian, and it continued to be 
both agricultural and rural long after the turn of the century. 
Anew element was added to the southern economy, however, in 
the years between 1875 and 1900 when industry began to develop 
ona small scale. One of the most effective champions of south- 
em industry was Henry Grady, editor of the Atlanta Constitution 
from 1879 until his death in 1889, who is commonly credited with 
having coined the term the “New South” to describe the mixture 
of agriculture and industry that he urged for the region. 

The South had raw materials in 
the form of cotton, tobacco, coal, 
andiron, It also had a large sup- 
ply of unskilled labour accus- 
tomed to long hours, hard work, 
and poor pay; and after 1880 
the southern railroad system pro- 
vided adequate transportation, 
Tt was, however, deficient in capi- 
tal, and northern or European in- 
Vestors could find much more at- 
tractive opportunities in northern 
industry or in the exploitation of 
the resources of the West. Much 
of the capital that launched the 
textile industry in the seaboard 
States between 1880 and 1890 was 
ee locally, some of it after in- 
“*nsive efforts aimed at persuad- 
ng small investors to contribute 
8 a matter of local pride or civic 
Spirit, 
mate success of the early south- 
; mills aroused interest in the 
ant and before the end of the 
ft Ury northern capital was an 

Portant factor in the steady ex- 
ace of the southern textile 
af ae sometimes in the form 
ns i > established by firms al- 
North, perating factories in the 
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stilled in southern whites an almost unanimous determination to 
prevent any recurrence of conditions in which the Negroes might 
again exercise political power. The desire to maintain white su- 
premacy was, however, more than political, It extended to a con- 
scious effort to remind the Negro constantly that he must not aspire 
to any form of social equality with the whites. Before the end of 
the 19th century the position of the white supremists was expressed 
in numerous state statutes requiring the segregation of the two 
races in schools, public transportation, and in other places where 
association might seem to imply a degree of equality. It led many 
southerners to express the opinion that the Negro neither should 
nor could aspire to any role in the community other than that of a 
common labourer; and, at its worst, it openly condoned the lynch- 
ing of Negroes. 

Public opinion in the South was not yet firmly committed to the 
maintenance of a system of public schools, and schools for Ne- 
groes were few and poorly supported. At the apex of the slender 
educational opportunities for Negroes were a few colleges and 
technical institutes. These institutions of higher education were 
privately supported, and those that sought to become academic 
colleges were founded by northern religious or philanthropic 
groups. The best known were Fisk University in Tennessee 
(1866), Hampton Institute in Virginia (1868), and Tuskegee In- 
stitute in Alabama (1881). 

Tuskegee Institute attracted particular attention in the late 
years of the 19th century because of the prominence and philos- 
ophy of its founder and principal, Booker T. Washington. Wash- 
ington was born into slavery but after the Civil War he graduated 
from Hampton Institute where he was exposed to the idea that the 
Negro should seek to become self-supporting and to acquire me- 
chanical skills useful to the community before he aspired to any 
political influence. This philosophy permeated all aspects of the 
educational program at Tuskegee. The influence of Washington, 
however, was much wider than the campus at Tuskegee. His 
views as to the role of the Negro and his apparent willingness to 
accept the restrictions that southern whites had imposed upon the 
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ope were naturally congenial to the thinking of most southern 
leaders, 

By 1890 Washington had become the most influential Negro in 
the United States and in 1895 he received signal recognition when 
he was invited to address the opening session of the Atlanta Ex- 
position. In that address he restated his simple philosophy that 
the Negro must earn the respect of the community by hard work 
and achievement while refraining from “the agitation of ques- 
tions of social equality.” While asserting that the two races had 
common interests that required cooperation, he accepted segrega- 
tion, and he ended his address with an appeal for a sympathetic 
understanding of the progress and aspirations of his people. 
Washington's moderation was applauded by conservatives of both 
races. It aroused misgivings among some Negroes, however, and 
at the end of the century there were signs of a revolt against his 
leadership among some of the educated Negroes, (See further 
Necro, AMERICAN.) 

Political Trends.—The dominant forces in American life in 
the last quarter of the 19th century were economic and not po- 
litical. This fact was reflected in the ineffectiveness of political 
leadership and in the absence of deeply divisive issues in politics, 
except perhaps the continuing agrarian agitation for inflation. 
There were colourful political personalities, but they gained their 
following on a personal basis rather than as spokesmen for a pro- 
gram of political action. No president of the period was truly 
the leader of his party, and none apparently aspired to that status 
except Grover Cleveland during his second term (1893-97). Such 
shrewd observers of American politics as Woodrow Wilson and 
James Bryce agreed that great men did not become presidents; 
and it was evident that the nominating conventions of both major 
parties commonly selected presidential candidates who were 
“available” in the sense that they had few enemies, 

In the absence of leadership from the White House, public 
policy was largely formulated in Congress. As a result, public 
policy commonly represented a compromise among the views of 
many congressional leaders—a situation made the more essential 
because of the fact that in only 4 of the 20 years from 1877 to 
1897 did the same party control the White House, the Senate, and 
the House. 

The Republican Party appeared to be the dominant party in 
national politics. From the Civil War to the end of the century it 
won every presidential election save those of 1884 and 1892. Its 
control of the Senate was even more secure, for only twice was 
that body controlled by the Democrats, while in the Congress that 
met from 1881 to 1883 the Senate was evenly divided between 
the two parties. The Democrats, however, held a majority in the 
House in eight of the ten Congresses from 1875 to 1895. The 
success of the Republicans was achieved in the face of bitter intra- 
party schisms that plagued Republican leaders from 1870 until 
after 1890 and despite the fact that in every election campaign 
after 1876 they were forced to concede the entire South to the 
opposition. The Republicans had the advantage of having been 
the party that had defended the Union against secession and had 
freed the slaves. When all other appeals failed, Republican leaders 
could salvage votes in the North and West by reviving memories 
of the war. A less tangible but equally valuable advantage was 
the widespread belief that the continued industrial development 
of the nation would be more secure under a Republican than un- 
der a Democratic administration. Except in years of economic 
adversity, the memory of the war and confidence in the economic 
program of the Republican Party were normally enough to insure 

blican success*in most of the northern and western states. 

The Election of 1880.—There were three prominent candidates. 
for the Republican nomination in 1880: Grant, Blaine, and Secre- 
tary of the Treasury John Sherman, Grant had a substantial and 
loyal bloc of delegates in the convention, but their number was 
short of a majority. Neither of the other candidates could com- 
mand a majority;.and on the 36th ballot the weary delegates 
nominated a compromise candidate, Congressman James A. Gar- 
field of Ohio. To placate the “Stalwart” or pro-Grant faction the 
convention nominated Chester A. Arthur of New York for vice- 
president. 
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The Democrats probably would have been willing to rae 
Tilden in 1880, hoping thereby to gain votes from those wh 
lieved Tilden had lost in 1876 only through fraud, But Te 
clined to become a candidate again, and the Democrati Ge 5 
tion nominated Gen. Winfield S. Hancock as its candidate fy 
president. Hancock had been a Union general during the Chit 
War, but he had no political record and he had little familiarity 
with questions of public policy. Bnin ii 

The campaign failed to generate any unusual excitement anj 
produced no novel issues. As was true in every national eleg 
of the period, the Republicans attempted to win Support by 
stressing their role as the party of the protective tariff and by 
serting that Democratic opposition to the tariff would | 
the growth of domestic industry. Actually, the Democrats were 
badly divided on the tariff and during the campaign Gener 
Hancock surprised political leaders of both parties by declaring 
that the tariff was an issue of only local interest. 

Garfield won the election with an electoral margin of 214 to 
155. His plurality in the popular vote was, however, a slim 9,000, 
He carried all the northern states save three, while Hancock 
carried all the former slave states. jii 

The Administrations of Garfield and Arthur—Garfeld 
had not been closely identified with either of the two major faction 
within the Republican Party, the “Stalwarts” and the 
Breeds.” Upon becoming president, he named James G, Blaine, 
the leader of the “‘Half-Breeds,” as secretary of state, He gave 
even more serious offense to the Grant faction by appointing i 
collector of customs at New York a man who was unacceptable 
to the two senators from that state, The two senators, Rosto 
Conkling and Thomas Platt, showed their displeasure by resigt- 
ing their Senate seats, expecting to be reelected triumphantly by 
the legislature of New York, but in this they were disappointed 
Garfield won his point but at considerable cost, for his relations 
with a large segment of his party noticeably deteriorated, 

The tragic climax to this intraparty strife came on July 2, 1881, 
when Garfield was shot, in Washington, D.C., by a disappointed 
and mentally deranged office seeker, For two months the pres: 
dent lingered between life and death. He died on Sept. 19, 1881, 
and was succeeded by Vice-Pres. Chester Alan Arthur, 

The accession of Arthur to the presidency caused widespread h 
concern, He had held no elective office before becoming vice 
president, and he had been closely associated with the Grant 
wing of the party. It was assumed that like others in that grow 
he would be hostile to reform of the civil service, and his aa 
tion for the vice-presidency had been generally regart tE 
deliberate rebuke to President Hayes. The members of Garfielos 
cabinet immediately tendered their resignations but bss | 
them to continue in office for a time. By April 1882, ey 
all but one of the former cabinet officers had been rep regi 
appointees of the new president. Among those who were rept 
was Secretary of State Blaine. 

Arthur nah surprised his critics and the country by oo 
strating an unexpected independence of his former politi a heat 
In his first annual message to Congress, in December rik 
nounced his qualified approval of legislation that wo hs al 
appointments to the federal civil service from partisa stl 
A little more than a year later, in January 1883, Cones Gd 
and Arthur signed the Pendleton Act, which establi i sil 
Service Commission and provided that appointments ination 
categories of offices should be made on the basis of ositions, 
and the appointees given an indefinite tenure 1n their m ved a W 

Chinese Exclusion—In May 1882 Congress < of Chint* 
prohibiting for a period of ten years the immigra hega ai 
labourers into the United States. -This act was bo Coast for 
tion of more than ten years of agitation on the W aa va 
the exclusion of the Chinese and an early sign of pori l 
of the traditional American philosophy of Mage: nia, CH 
all immigrants. In response to pressure from he been W 
gress had passed an exclusion act in 1879, but A parantet 
by Hayes on the ground that it abrogated rig! i 1880 Ü 
the Chinese by the Burlingame Treaty of ee states 
treaty provisions were revised to permit the Unite? >i 
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end the immigration of Chinese. The consequence was the 
Chinese Exclusion Act of 1882. It was renewed in 1892 for 
another ten-year period; and in 1902 the suspension of Chinese 
immigration was made indefinite. 

The Election of 1884.—President Arthur hoped to be the 
presidential nominee of the Republicans in 1884. His administra- 
tion had won the respect of many who had viewed his accession 
to office with misgivings. It had not, however, gained him any 
powerful following among the leaders of his party. The strongest 
candidate for the Republican nomination was James G. Blaine, 
who had been an unsuccessful aspirant for the nomination in 1876 
and 1880. His candidacy still aroused opposition from those who 
believed he was too partisan in spirit or that he was vulnerable to 
charges of corrupt actions while Speaker of the House many years 
before. Despite this opposition, Blaine was nominated on the 
fourth ballot. 

The Democratic candidate, Gov. Grover Cleveland of New 
York, was in many respects the antithesis of Blaine. He was a 
relative newcomer to politics. He had been elected mayor of 
Buffalo in 1881 and governor of New York in 1882. In both 
positions he had earned a reputation for political independence, 
inflexible honesty, and an industrious and conservative administra- 
tion. Though stolid in appearance, his record made him an attrac- 
tive candidate for persons who accepted the dictum that “a public 
office is a public trust.” This was, in 1884, a valuable asset; and 
it won for Cleveland the support of a few outstanding Republicans 
and some journals of national circulation that usually favoured 
Republican nominees for office. 

As in 1880, the campaign was almost devoid of issues of public 
policy: only the perennial question of the tariff appeared to sepa- 
tate the two parties. Cleveland had not served in the Army dur- 
ing the Civil War, and Republicans made an effort to use this 
fact, together with the power of the South in the Democratic 
Party, to arouse sectional prejudices against Cleveland. During 
the campaign it was revealed that Cleveland, a bachelor, was the 
father of an illegitimate son, an indiscretion that gave the Re- 
publicans a moral issue with which to counteract charges of cor- 
ruption against their own candidate. 

The election was very close. On the evening of the voting it 
was apparent that the result depended upon the vote in New York 
State, but not until the end of the week was it certain that Cleve- 
land had carried New York by the narrow margin of 1,149 votes 
and been elected president, In the electoral college, Cleveland 
received 219 votes to 182 for Blaine. 

Cleveland and Politics.—Cleveland was the first Democratic 

president since James Buchanan a quarter of a century earlier. 
More than two-thirds of the electoral votes he received came from 
Southern or border states, so that it appeared that his election 
Marked the close of one epoch and the beginning of a new politi- 
cal era in which the South could again hope to have a major voice 
in the conduct of national affairs. Because of his brief career in 
Politics before becoming president, Cleveland had only a limited 
acquaintance with leaders of his own party. He accepted literally 
the constitutional principle of the separation of powers, and he 
Opened his first annual message to Congress, in December 1885, 
with an affirmation of his devotion to “the partitions of power 
etween our respective departments.” This appeared to be a 
disavowal of presidential leadership, but it quickly became ap- 
Parent that Cleveland intended to defend vigorously the preroga- 
tives that he believed belonged to the executive. 

During his first term (1885-89) Cleveland was confronted with 
* divided Congress—a Republican Senate and a Democratic 

‘Ouse, This added to the complexities of administration, espe- 

tially in the matter of appointments. Cleveland was a firm be- 
'ever in a civil service based on merit rather than partisan con- 
siderations, but as the first Democratic president in a quarter ofa 
century he was under great pressure to remove Republicans in ap- 
Pointive offices and to replace them with Democrats. He fol- 
ce a line of compromise. In his first two years he removed 

£ incumbents from about two-thirds of the offices subject to his 
control, but he scrutinized the qualifications of Democrats recom- 
mended for appointment and in a number of instances refused to 
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abide by the recommendations of his party leaders. He thus of- 
fended both the reformers, who wished no partisan removals, and 
his fellow Democrats, whose proposals he rejected. Although his 
handling of the patronage alienated some powerful Democrats, he 
scored a personal triumph when he persuaded Congress to repeal 
the obsolete Tenure of Office Act of 1867, which Republican sena- 
tors had threatened to revive in order to embarrass him. 

Cleveland was a conservative on all matters relating to money, 
and he was inflexibly opposed to wasteful expenditure of public 
funds. This caused him to investigate as many as possible of 
the hundreds of private bills passed by Congress to compensate 
private individuals, usually Union veterans, for claims against the 
federal government. Where, as was frequently the case, he judged 
these claims to be ill founded, he vetoed the bill. He was the first 
president to use the veto power extensively to block the enact- 
ment of this type of private bill. 

The Surplus and the Tariff—tThe flurry of private pension 
bills had been stimulated, in part, by the growing surplus in the 
Treasury. In every year from 1879 to 1890 there was an excess 
of revenue over expenditures, a circumstance that encouraged sug- 
gestions for appropriations of public funds for a variety of pur- 
poses. It also focused attention upon the tariff, which was an 
important source of this excess revenue. In 1883 Congress had 
reviewed the tariff and made numerous changes in the rates, in- 
creasing the tariff on some items and reducing it on others, with- 
out materially decreasing the revenue received. 

Cleveland believed that the surplus presented a very real prob- 
lem. It hoarded in the Treasury money that could have been in 
circulation, and it encouraged reckless spending by the govern- 
ment. Like many other Democrats, he disliked the high protec- 
tive tariff. After waiting in vain for two years for Congress to 
meet this issue boldly, Cleveland adopted the extraordinary tactic 
of devoting his entire annual message in 1887 to a discussion of 
this question and to an appeal for a lowering of the tariff. The 
House then passed a bill generally conforming to Cleveland's 
views on the tariff, but it was rejected by the Senate and the 
tariff became a leading issue in the presidential campaign of 1888, 

The West.—Cleveland was an easterner in outlook as well as 
experience and had little knowledge of the West. Many of the 
problems that required attention during his administration, how- 
ever, were of western origin. The vast region from the 100th 
parallel to the Rocky Mountains was still virtually unsettled in 
1877; up and down the Plains, from Texas to the Dakotas, there 
had developed a thriving beef cattle industry, which used without 
charge the public domain as a grazing ground and each year 
shipped cattle by railroad from “cow towns” in Kansas to Chi- 
cago or other meat-packing centres, 

After 1877 thousands of agricultural settlers were attracted to 
the Plains, where they came into competition for control of the 
land with the cattlemen who hitherto had dominated the open 
range. The pressure of population as it moved into the Plains 
called attention to the diminishing supply of good arable land still 
open to settlement, thus presaging the approach of the day when 
there would no longer be a vast reservoir of land in the West 
awaiting the farmer, It also focused attention on the fact that 
millions of acres of western land were being held for speculative 
purposes, and that other millions of acres had been acquired by 
questionable means or were still in the possession of railroads 
that had failed to fulfill the obligations they assumed when the 
land was granted to them. Upon assuming office, Cleveland was 
confronted with evidence that some of these claims had been 
fraudulently obtained by railroads, speculators, cattlemen, or lum- 
bering interests. He ordered an investigation, and for more than 
a year agents of the Land Office roamed over the West uncovering 
evidence of irregularities and neglected obligations. Cleveland 
acted firmly; by executive orders and court action he succeeded 
in restoring more than 50,000,000 ac. to the public domain. 

Indian Policy.—The rapid development of the Far West ex- 
posed the inadequacy of the nation’s traditional Indian policy and 
destroyed the illusion that any large area in the West could be 
permanently set aside for the Indians. The new policy was em- 
bodied in the Dawes Act, passed by Congress in February 1887, 
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which was based on the revolutionary assumption that the Indians 
should ultimately be absorbed into American society as farmers 
and citizens. Specifically, it authorized the grant of 160 ac. of 
land to each head of a family in the few tribes that appeared 
ready to make the transition to a stable agricultural life. It fur- 
ther provided that these lands were not to be alienated for a period 
of 25 years, at the end of which time the Indians would be given 
a clear title to the land and would become American citizens. 

The framers of the act hoped that in time other tribes would 
become sufficiently stable in their habits to be ready to settle 
down as farmers and to pass through the transitional stage leading 
to land ownership and citizenship. Reformers rejoiced that at 
last justice would be done the Indian, without inquiring what 
might be lost if the traditional Indian pattern of life and culture 
were destroyed. 

The Western Railroads.—In 1877 there was a single railroad 
line (the Union Pacific and Central Pacific) linking the Mississippi 
Valley with the Pacific coast. In 1883, however, three more rail- 
roads—the Northern Pacific, the Southern Pacific, and the Santa 
Fe—completed lines from the Middle West to the coast. Ten 
years later the construction of the Great Northern added a second 
line connecting Chicago with the Puget Sound region. The build- 
ing of these Pacific railroads constituted the spectacular achieve- 
ment in railroad expansion in the last quarter of the century; but 
scarcely less important were the roads that stretched westward 
from Chicago to link that metropolis with the prairies and the 
Plains. 

The West developed simultaneously with the building of these 
western railroads, and in no part of the nation was the importance 
of railroads more generally recognized. The railroad gave vitality 
to the region it served, but by withholding service it could doom 
a community to stagnation. The railroads appeared to be ruthless 
in exploiting their powerful position. They fixed prices to suit 
their convenience; they discriminated among their customers; 
they attempted to gain a monopoly of transportation wherever 
possible; and they brazenly interfered in state and local politics 
to elect favourites to office, to block unfriendly legislation, and 
even to influence the decisions of the courts. 

Interstate Commerce Act.—The policies pursued by the rail- 
roads were certain to arouse both fear and resentment and to lead 
to demands that they be brought under some effective control. 
Before 1885, it was apparent that the Granger laws of the pre- 
ceding decade (state laws prohibiting various abuses by the rail- 
roads) could not achieve the desired result, and pressure groups 
wishing to regulate railroads had no alternative but to appeal to 
Congress. In this, the western farm organizations were joined by 
some influential eastern business groups who also felt themselves 
to be the victims of discrimination by the railroads, It was this 
powerful political alliance that brought about passage of the Inter- 
state Commerce Act in 1887. 

This law, designed to prevent unjust discrimination by the rail- 
roads, prohibited the pooling of traffic and profits, made it illegal 
for a railroad to charge more for a short haul than for a longer 
one, required that the roads publicize their rates, and established 
the Interstate Commerce Commission to supervise the enforce- 
ment of the law. The rulings of the Commission were subject to 
review by the federal courts, whose decisions tended to narrow 
the scope of the act. The Commission was less effective than the 
sponsors of the act had hoped, but the act in itself was an indica- 
tion of the growing realization that only the federal government 
could cope with the new economic problems of the day. 

The Election of 1888.—The plea for a reduction of the tariff 
presented by President Cleveland in his annual message of 1887 
made it certain that the tariff would be the central issue in the 
presidential campaign of 1888. The Democrats renominated 
Cleveland, although it was thought that he had endangered his 
chances of reelection by his outspoken advocacy of tariff reduc- 
tion. The Republicans had their usual difficulty in selecting a can- 
didate. Blaine, who had told friends he regretted having been a 
candidate in 1884, refused to enter the race. No other person in 
the party commanded substantial support. From among the many 
who were willing to accept the nomination, the Republicans se- 
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lected Benjamin Harrison of Indiana, a Unio in the Crs 
War and the grandson of Pres. William Henry Hanis eat 
Cleveland had won respect as a man of integrity and ae 
but neither he nor Harrison aroused any great enthusiag cours 
the voters. One feature of the campaign noted by o be 
the extensive use of money to influence the outcome, This 
not a new phenomenon, but the spending of money to ae 
ful states and the apparent alliance between business'and political 
bosses had never before been so open. The results Were agai 
close. In the popular vote, Cleveland had a plurality of almost 
100,000 votes. In the electoral college, however, Harrison had 
margin of 233 to 168 and was elected. The only states that vt 
differently than four years earlier were New York and Indiang, 
both of which were carried by the Republicans in 1888, — 4, 
The Republicans also gained control of both houses of the sts 
Congress. Their margin in the House of Representatives, how. 
ever, was so small that it seemed uncertain whether they could 
carry controversial legislation through it. This obstacle was over 
come by the tactics of the newly elected speaker of the house, 
Thomas B. Reed of Maine. Reed refused to entertain dilatoy 
motions and he counted as “present” Democratic members who 
refused to answer when the roll was called and then claimed thata 
quorum was not present. These unprecedented rulings earned for 
Reed the nickname “Czar” Reed. Through these rulings and 
Reed's dominating personality, the Republicans succeeded in pas- 
ing three major pieces of legislation in the summer and early a 
tumn of 1890; one dealing with trusts, one with silver, and one 
with the tariff. io 
The Sherman Anti-Trust Act.—The first of these major 
measures declared illegal all combinations that restrained trade 
between states or with foreign nations. ‘This aw, known as the 
Sherman Anti-Trust Act, was passed by Congress early in July 
It was the congressional response to evidence of growing 
dissatisfaction with the development of industrial monopolies, 
which had been so notable a feature of the preceding decade, 
During the next dozen years and more the Sherman Act was 
invoked only rarely against industrial monopolies, and then 
successfully. Its only effective use was against trade unions, 
which were held by the courts to be illegal combinations. 
it appears that the act would never have passed the Senate 
not the chairman of the Senate Judiciary Committee, George P. 
Edmunds of Vermont, felt certain that unions were com 
in restraint of trade within the meaning of the law. To those j 
hoped that the Sherman Act would inhibit the growth of a 
oly, the results were disappointing. The passage of the act é 
three years after the Interstate Commerce Act was; ho alt 
another sign that the public was turning from state capi eel 
Washington for effective regulation of industrial giants: sel 
The Silver Issue.—Less than two weeks after Congress P ‘Ah 
the antitrust law it enacted the Sherman Silver P ‘ath 
which required the secretary of the treasury to peers 
month 4,500,000 oz. of silver at the market price. It su} te 
the Bland-Allison Act of 1878 and had the effect of increasing e 
government’s monthly purchase of silver by more tl fuk e 
act was adopted in response to pressure from mineownels; ig 
were alarmed by the falling price of silver, and from ast 
farmers, who were always favourable to inflationary M o 


es 


their products. 

The McKinley Tariff—Most Republica 
lukewarm to the proposal to increase the purchase 0 measure it 
had accepted it only to assure western votes for e 
which they were most interested—upward revision © anif AC 
tive tariff. ‘This was accomplished in the McKinley a 
October 1890, passed by Congress one month before ia ed toh 
elections of that year. The McKinley tariff was ie fe addet 
peal to the farmers because some agricultural produch placed t 
to the protected list. A few items, notably bugna compet 
the free list, and domestic sugar planters were toi feat | j 
by a subsidy of two cents a pound. The cent! ‘tied ules, Y 
act, however, was a general increase in tariff yet a f 
many of these increases applying to items of gen 
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The new tariff immediately became an issue in the congressional 
elections. It failed to halt the downward spiral of farm prices, but 
there was an almost immediate increase in the cost of many items 
purchased by the farmers. With discontent already rife in the 
agricultural regions of the West and South, the McKinley tariff 
added to the agrarian resentment. The outcome of the elections 
was a major defeat for the Republicans, whose strength in the 
House of Representatives was reduced by almost half. 

The Agrarian Revolt.—The political disaster that befell the 
Republicans in the trans-Mississippi West was the consequence 
of the economic and psychological depression that enveloped the 
region, following the collapse in 1887 of a prolonged period of 
optimism and rising prices. This western boom had begun in the 
late seventies when the tide of migration into the unoccupied 
farmlands beyond the Mississippi quickly led to the settlement 
of hitherto unoccupied parts of Iowa and Minnesota and to the 
pushing of the frontier westward across the Plains almost literally 
to the shadows of the Rocky Mountains. 

Westward expansion was deliberately encouraged by the rail- 
roads that served the region. It was supported by the satisfac- 
tory price and encouraging foreign market for wheat, the money 
crop of the Plains. For ten years, from 1877 through 1886, the 
farmers on the Plains had the benefit of an abnormally generous 
rainfall, leading many to assume that climatic conditions had 
changed and that the rain belt had moved westward to provide 
adequate rainfall for the Plains. Confidence was followed by un- 
restrained optimism that engendered wild speculation and a rise 
in land prices. Lured on by these illusions, the settlers went 
into debt to make improvements on their farms while small towns 
dreamed of becoming great cities and authorized bond issues to 
construct the public improvements they felt certain would soon 
be needed. 

The collapse of these dreams came in 1887. The year opened 
ominously. In January the Plains were swept by a catastrophic 
blizzard that killed thousands of head of cattle and virtually de- 
stroyed the cattle industry of the open range. The following 
summer was dry and hot, crops were poor, and, to compound the 
Woes of the farmers, the price of wheat began to slide downward. 
The dry summer of 1887 was’the beginning of a ten-year cycle of 
little rainfall and searingly hot summers. By the autumn of 1887 
the exodus from the Plains had begun; five years later areas of 
Western Kansas and Nebraska that had once been thriving agricul- 
tural centres were almost depopulated. The agricultural regions 
east of the Plains were less directly affected, though there the 
farmers suffered from the general decline in farm prices. 

Although the disaster on the Plains bred a sense of distress 
and frustration, the lure of good land was still strong. When the 
“astern half of the present state of Oklahoma was opened to settle- 
ment, April 22, 1889, an army of eager settlers, estimated to have 
numbered 100,000, rushed into the district to claim homesteads 
aid build homes, 

The Populists.—The collapse of the boom and the falling 
Prices of agricultural products almost automatically caused many 
amers to seek relief through political action. In 1888 and again 
in 1890 this discontent was expressed through local political 
Btoups, commonly known as Farmers’ Alliances, which quickly 
‘read from the West to the South where they attempted to seize 
Sontrol of local Democratic organizations. These alliances won 
Home local victories and contributed to the discomfiture of the 

*publicans in 1890, ‘They were not, however, an effective vehi- 
Ce for concerted political action; and in 1891 the leaders of the 


aa organized the People’s, or Populist, Party (see Porutist 
= he Populists aspired to become a national party and hoped to 
Tact support from labour and from reform groups generally. In 
matice, they continued through their brief career to be almost 
polly a party of farmers, with a platform tailored to meet the 
in of western farmers, They demanded an increase in the 
iyeting currency, to be achieved by the unlimited coinage of 
Ree 4 graduated income tax, government ownership of the rail- 
S, a tariff for revenue only, the direct election of United States 
"ators, and other measures designed to strengthen political 
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democracy and give the farmers economic parity with business 
and industry. In 1892 the Populists nominated Gen, James B. 
Weaver, of Iowa, for president. 

The Election of 1892.—The candidates for president of the 
two major parties in 1892 were the same two men who had con- 
tested the election of 1888. The Republicans reluctantly renomi- 


_ hated Harrison, whose personal relations with many party leaders 


were distinctly cool. Before the Democratic convention there was 

a spirited struggle for the nomination between Cleveland and Gov. 

David Hill of New York, but Cleveland had far greater support 

song rank and file Democrats and was nominated on the first 
allot. 

The unpopularity of the McKinley tariff gave Cleveland an ad- 
vantage, as did the discontent in the West, which was directed 
largely against the Republican Party. From the beginning of the 
campaign it appeared probable that the Democrats would be suc- 
cessful, and Cleveland carried not only the southern states but 
such key northern states as New York and Illinois. His electoral 
vote was 277 to 145 for Harrison, Weaver carried four western 
states, three of them states with important silver mines, and re- 
ceived 22 electoral votes. 

The Panic of 1893.—When Cleveland was inaugurated for his 
second term in March 1893 the country hovered on the brink of 
financial panic. Six years of depression in the trans-Mississippi 
West, the decline of foreign trade after the enactment of the 
McKinley tariff, and an abnormally high burden of private debt 
were disquieting features of the situation. Most attention was 
centred, however, on the gold reserve in the federal treasury. It 
was assumed that a minimum reserve of $100,000,000 was neces- 
sary to assure redemption of government obligations in gold. 
When, on April 21, 1893, the reserve fell below $100,000,000, the 
psychological impact was far reaching. Investors hastened to con- 
vert their holdings into gold; banks and brokerage houses were 
hard pressed; and many business houses and financial institutions 
failed. Prices dropped, employment was curtailed, and the nation 
entered a period of severe economic depression that continued 
for more than three years, 

The causes of this disaster were numerous and complex, but the 
attention focused on the gold reserve tended to concentrate con- 
cern upon a single factor—the restoration of the Treasury’s supply 
of gold. It was widely believed that the principal cause of the 
drain on the Treasury was the obligation to purchase large amounts 
of silver each month, ‘To those who held this view, the obvious 
remedy was the repeal of the Sherman Silver Purchase Act. 

The issue was political as well as economic. It divided both 
parties, but most of the leading advocates of existing silver policies 
were Democrats. Cleveland, however, had long been opposed to 
the silver purchase policy; and in the crisis he resolved upon re- 
peal as an essential step in protecting the Treasury. He therefore 
called Congress to meet in special session on Aug. 7, 1893. 

The new Congress had Democratic majorities in both houses and 
if it had a mandate to do anything, it was to repeal the McKinley 
tariff. It had no mandate on the silver issue, and more than half 
of its Democratic members came from constituencies that fa- 
voured an increase in the coinage of silver. Cleveland faced a 
herculean task in forcing repeal through Congress, but by the use 
of every power at his command he gained his objective. The 
Sherman Silver Purchase Act was repealed at the end of October 
by a bill that made no compensating provision for the coinage of 
silver. Cleveland had won a notable personal triumph, but in the 
process his party was hopelessly split and in large sections of the 
nation he had become the most unpopular president of his gen- 
eration. 

The extent to which Cleveland had lost control of his party be- 
came apparent when Congress turned from silver to the tariff. 
The House passed a bill that would have revised tariff rates down- 
ward in accordance with the president's views. In the Senate, 
however, the bill was so altered that it bore little resemblance to 
the original measure, and on some items it imposed higher duties 
than the McKinley Act. It was finally passed in August 1894, 
but Cleveland was so dissatisfied that he refused to sign it, and 
it became law without his signature. The act also contained a 
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provision for an income tax, but this feature was declared un- 
constitutional by the Supreme Court in 1895. 

The Election of 1896.—In the midterm elections of 1894 the 
Republicans recaptured control of both houses of Congress. This 
result indicated the discontent produced by the continuing de- 
pression. It also guaranteed that, with a Democratic president and 
Republican Congress, there would be inaction in domestic legisla- 
tion while both parties looked forward to the election of 1896. 

At their convention in St. Louis the Republicans selected Gov. 
William McKinley of Ohio as their presidential nominee. He had 
served in the Union Army during the Civil War and his record as 
governor of Ohio tended to offset his association with the unpopu- 
lar tariff of 1890. His most effective support in winning the 
nomination, however, was provided by Marcus Hanna, a wealthy 
Cleveland businessman who was McKinley’s closest friend. 

The Democratic convention in Chicago was unusually exciting. 
From the beginning, it was apparent that it was controlled by 
groups hostile to Cleveland’s financial policies, and it took the 
unprecedented step of rejecting a resolution commending the ad- 
ministration of a president of its own party. The debate on this 
resolution was featured by a speech by William Jennings Bryan, 
whose eloquent forthrightness in support of silver and in defense 
of the agrarian interests won him not only the applause of the 
convention but also its nomination for the presidency. A former 
congressman from Nebraska, Bryan was 36 years old, the youngest 
man ever to be a major party’s candidate for president. By ex- 
perience and conviction, he shared the outlook of the agrarian 
groups that dominated the convention and whose spokesman he 
became. 

Bryan conducted a vigorous campaign. It was the first time a 
presidential candidate had carried his case to the people in all 
parts of the country, and for a time it appeared that he might win. 
The worried conservatives charged that Bryan was a dangerous 
demagogue, and they interpreted the campaign as a conflict be- 
tween defenders of a sound economic system that would produce 
prosperity and dishonest radicals who championed reckless inno- 
vations that would undermine the financial security of the nation. 
On this interpretation they succeeded in raising large campaign 
funds from industrialists who feared their interests were threat- 
ened. With this money, the Republicans were able to turn the 
tide and win a decisive victory. Outside the South, Bryan carried 
only the western silver states and Kansas and Nebraska. 

Economic Recovery——Soon after taking office on March 4, 
1897, McKinley called Congress into special session to revise the 
tariff once again. Congress responded by passing the Dingley 
Tariff Act, which eliminated many items from the free list and 
generally raised duties on imports to the highest level they had 
yet reached. 

Although the preservation of the gold standard had been the 
chief appeal of the Republicans in 1896, it was not until March 
1900 that Congress enacted the Gold Standard Act, which required 
the Treasury to maintain a minimum gold reserve of $150,000,000 
and authorized the issuance of bonds, if necessary, to protect that 
minimum. In 1900, such a measure was almost anticlimactic, for 
an adequate gold supply had ceased to be a practical problem. Be- 
ginning in 1893, the production of gold in the United States had 
increased steadily; by 1899 the annual value of gold added to the 
American supply was double that of any year between 1881 and 
1892. The chief source of the new supply of gold was the Klon- 
dike where important deposits of gold had been discovered during 
the summer of 1896. 

By 1898, the depression had run its course; farm prices and the 
volume of farm exports were again rising steadily; and western 
farmers appeared to forget their recent troubles and to regain con- 
fidence in their economic prospects. In industry, the return of 
prosperity was marked by a resumption of the move toward more 
industrial combinations, despite the antitrust law; and great bank- 
ing houses, such as J. P. Morgan and Company of New York, 
played a key role in many of the most important of these combina- 
tions by providing the necessary capital and receiving, in return, 
an influential voice in the management of the companies created 
by this capital. 
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Foreign Policy.—Prosperity produced not o 
also a wave of optimism that left its impact n 
American life. In no field of public policy was this more ae ta 
at the end of the century, than in the new attitude of the Ameri 
people toward their international responsibilities. In the lie 
from 1877 to 1889, few issues of foreign policy attracted va 
attention or caused serious difficulties for the Successive secre, 
taries of state. Of the four secretaries who directed foreign poli 
during the period only James G, Blaine, who served he i 
months in 1881, had any positive policy beyond that of ales 
ing U.S. interests overseas whenever they appeared to be threat. 
ened by the action of some other nation. 

There was evidence of continuing American concern with parts 
of the world in which the United States had long been interested, 
The ties with Hawaii, strengthened in 1887 by the renewal of the 
reciprocity treaty, were a legacy from the past. U.S, involvement 
in the tangled affairs of Samoa, however, was the result of caprice 
rather than of deliberate policy. The treaty of 1882 with Korey, 
which opened the ports of that nation to American shipping, was 
regarded as only the extension of the long-standing policy of pro. 
viding all encouragement possible for U.S. commerce in East Asa 
and the Pacific. 

The inertia that characterized American foreign policy stood in 
contrast to the almost feverish activity of the European powers, 
which were engaged in dividing among themselves the still ur 
claimed parts of Oceania, Asia, and Africa, To many Americans, 
this wave of imperialism seemed remote or even sordid, butit did 
prompt some to reassess the role of the United States in world 


politics, From this reassessment there emerged a body of infu — 


tial literature arguing that the United States must assume a share 
of the “white man’s burden” of providing stable government for 


the less favoured peoples of the world, Many arguments were | 


advanced to support this conclusion; the superiority of the Angl- 
Saxon nations in the practical affairs of government, the duty of 
Christians to carry their superior cultural institutions to the no 


Christian areas, the obligation of the great powers to maintain’ 


stable international order, and the application on the internal 
sphere of the Darwinian concept of the survival of the fittest.. 
The argument that the United States could no longer remain 
aloof from world politics gained powerful support in 1890 
the publication of The Influence of Sea Power upon History, 


1660-1783 by Capt. Alfred T. Mahan, an officer in the USS. Nay. 


1783 and com 
660 to is 


In this book, Mahan examined history from 1 
among t 


cluded that the rise of Great Britain to preeminence 
nations of the world could be explained largely in terms of 
supremacy on the seas. A subsidiary theme was that no 
could achieve true national greatness without a powel 
In the same year, Congress authorized the building of ee wi 
ships, thereby adding new strength to the modern navy ae 
been under construction since 1883. This emphasis wine word 
capable of protecting U.S. interests in remote parts of G. Bhi 
appeared to strengthen the aggressive policies of Jaien termined 
who had returned to the Department of State in 1889 de and Ot 
to expand U.S. influence and power in Latin Amencà ©” 
Pacific. «cece ath the 
Secretary Blaine had long favoured closer economic ties with ss 
nations of Latin America, and it was his fortune to called Y 
of state when the First InterAmericàn mee 
his predecessor in July 1888, assembled in z ty 
tober 1889. Blaine proposed a series of trade treaties an 
American nations, construction of a railroad linking p treal 
South America, and the negotiation of general arbitrate” esib 
His program was not accepted, but the conferees a 
lish in Washington a Pan-American Union for fare af 
cultural and scientific information, and the confere 
became a precedent for future Pan-American, mee of the unite! 
Blaine was also eager to strengthen the position a te 
States in the Pacific. He inherited a crisis in HE. vired 
United States, Germany, and Great Britain had 
degree of interest during the preceding 15 cee! ed upon retail” 
was willing to withdraw but the United States insis a pest 
ing its claim to the island of Tutuila. In this impass? 


on in OC 
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Conference of June 1889 continued the nominal independence of 
Samoa under a clumsy tripartite protectorate, 

United States interests in the Pacific were concentrated in the 
Hawaiian Islands where American merchants, missionaries, and 
planters had played a decisive role in the institutional and eco- 
nomic development of the little kingdom for three quarters of a 
century. Blaine strongly favoured the annexation of those islands 
by the United States, and sent a personal friend and experienced 
diplomat, John L. Stevens, as minister to Hawaii with instructions 
to encourage any move that might lead to annexation. In January 
1893, after Blaine had left the Department of State, a small group 
of foreigners in Honolulu deposed Queen Liliuokalani, established 
a provisional government, and immediately offered to cede the is- 
lands to the United States. Their actions clearly had the sympathy 
of Stevens, but before annexation could be consummated President 
Harrison’s term came to a close. The new president, Grover 
Cleveland, resolutely opposed annexation, and the final disposi- 
tion of the issue was postponed until there should be a more sym- 
pathetic administration in Washington. 

In 1895 the United States and Great Britain became involved in 
an acrimonious controversy over the settlement of the disputed 
boundary between Venezuela and British Guiana. Venezuela ap- 
pealed to the United States for support, and President Cleveland 
demanded that Great Britain submit the issue to arbitration, 
When the British government refused to do so, Cleveland sub- 
mitted the question to Congress on Dec. 17, 1895, in a message 
proposing that the United States determine the true boundary and 
enforce it. The belligerent tone of the message alarmed influen- 
tial persons on both sides of the Atlantic and there was pressure 
on both governments to settle the issue peaceably. Great Britain 
soon agreed to arbitration and, in 1899, was awarded most of the 
territory in dispute. 

The War with Spain,—Before Cleveland left office, an insur- 
rection in Cuba had disrupted life on that island and the harsh 
measures adopted by the Spanish authorities in attempting to sup- 
press the revolt aroused much sympathy in the’ United States for 
the Cubans. Cleveland, however, refused to intervene, and his 
successor, President McKinley, hoped also to avoid intervention, 
Stories of alleged atrocities in Cuba were prominently reported in 
the U.S. press and public sympathy with the Cuban insurgents 
clearly was increasing. On Feb. 15, 1898, the U.S. battleship 
“Maine” was destroyed by an explosion while at anchor in Havana 
Harbour. Public reaction in the United States generally blamed 
Spain and the demands for a war to avenge the “Maine” and to 
free the Cubans from Spanish oppression became almost irresist- 
ible, McKinley hesitated, but after another two months he yielded 
t0 pressure and referred the question to Congress, The action of 
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haustey Piet shows Uncle Sam, his patience 

tight? about to do battle with Spain; 
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that body was not long in doubt; on April 20 it adopted a series 
of resolutions that practically amounted to a declaration of war 
against Spain. One of these resolutions, introduced by Sen. Henry 
M. Teller of Colorado, pledged that the United States would grant 
independence to Cuba. 

The war was brief and the military and naval triumphs of the 
United States were decisive (see SPANISH-AMERICAN War). At 
the beginning of August, Spain sued for peace. By the Treaty of 
Paris, signed Dec. 10, 1898, Spain ceded to the United States not 
only Cuba but also Puerto Rico, Guam, and the Philippine Islands 
(for a payment of $20,000,000), Although the U.S. occupation 
of Cuba was to be only temporary, pending the establishment of 
an independent republic on that island, the treaty gave the United 
States an overseas empire. During the war, Congress had, by 
joint resolution, annexed the Hawaiian Islands; and in 1899 the 
vexed Samoan situation was resolved by the partition of that 
archipelago between the United States and Germany, with the 
United States receiving Tutuila and a few adjacent islands, 

There was substantia] opposition within the United States to the 
acquisition of remote insular possessions, and the treaty obtained 
the necessary two-thirds vote in the Senate only after William 
Jennings Bryan had urged Democratic senators to support ratifi! 
cation. A resolution promising to grant independence to the Phil- 
ippine Islands at some future date was defeated in the Senate by 
the casting vote of Vice-Pres. Garret A. Hobart. 

The New Territories.—Congress had no precedent by which 
it could be guided in providing governments for the new posses- 
sions. Hawaii presented the fewest problems, and in 1900 Con- 
gress established the Territory of Hawaii, with a government and 
status similar to that of earlier territories. 

Puerto Rico was given a less favoured status as an unincorpo- 
rated territory. The governor was to be appointed by the presi- 
dent, as was the executive council, which served as one house of 
a bicameral legislature. The second house was elected by qualified 
voters. The residents of the island were not granted U.S. citizen- 
ship, and the courts later held that the protection of the U.S. 
Constitution was not automatically extended to unincorporated 
territories. 

In February 1899 a revolt broke out in the Philippines, led by 
Emilio Aguinaldo, who sought to establish an independent Philip- 
pine republic. The revolt continued for two years and the bitter- 
ness it engendered plagued Philippine politics for many years 
thereafter. In 1901 a civilian government similar to that provided 
for Puerto Rico was inaugurated in the Philippine Islands. 

The United States and China.—The acquisition of the Phil- 
ippines made the United States a power in the Far East and re- 
vived hopes for increased commerce with China, The future of 
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China appeared uncertain because the European powers were di- 
viding the most desirable parts of China into spheres of influence 
over which they could exercise commercial control. This develop- 
ment threatened to limit seriously any extension of U.S. trade in 
China; and on Sept. 6, 1899, Secretary of State John Hay cir- 
culated notes to the great powers asking them to renounce further 
efforts to obtain special privileges for their nationals in China. 
The replies were equivocal, but none of the powers directly refused 
to give the assurances Hay sought. Two years later, in July 1901, 
Hay asked the powers not to use the Boxer Rebellion as an ex- 
cuse to seize territory or to extort an unreasonable indemnity 
for losses suffered by their nationals. The terms of the settle- 
ments that followed the uprising conformed generally to the spirit 
and letter of Hay’s notes, See further OPEN Door Poticy. 
(H. W. By.) 


EARLY 20TH CENTURY 


The Politics of Expansion.—The Treaty of Paris, signed 
Dec. 10, 1898, eliminated Spain as an American and Pacific power 
and introduced the United States into the small family of imperial 
nations. By 1900 the United States was already experiencing some 
of the pains as well as the profits of empire. The insurrection in 
the Philippines and the Boxer Rebellion in China gave heart to the 
anti-imperialists in the United States who sought to make the 1900 
presidential election a popular referendum on the radical change 
that the McKinley administration had made in U.S. foreign policy, 
Although the issue of imperialism was sharply drawn both in the 
party platforms and by the respective candidates, the postwar 
prosperity, claimed by the Republicans as of their own making, 
and artfully presented to the public through the slogan of the 
“full dinner pail,” probably attracted more voters. As he had in 
1896, William McKinley again defeated the Democratic candidate, 
William Jennings Bryan, this time by a plurality of more than 
800,000 popular votes. 

Despite the obvious popularity of the prosperity issue, the ad- 
ministration promptly interpreted the election results as a popular 
sanction for its expansionist policies. On Sept. 6, 1901, speaking 
at Buffalo, N.Y., shortly before he was assassinated, McKinley 
declared that “the period of exclusiveness is past.” But, after 
the president’s death on Sẹpt. 14, of: more importance to future 
foreign policy were the personality and views of the vice-presi- 
dent who had been elected with McKinley in 1900, Theodore 
Roosevelt. At the age of 42, Roosevelt was the youngest presi- 
dent in the history of the country; among chief executives he was 
also certainly the most energetic and probably one of the most 
ambitious for himself and for his country. Both his record and his 
views on imperialism were clear. As one of the leading jingoes in 
1898 he had worked and prayed for war with Spain, resigned as 
assistant secretary of the Navy to lead his troop of “Rough 
Riders” in Cuba, and subsequently gave vociferous support to the 
acquisition of Puerto Rico and the Philippines. Roosevelt's ac- 
tions simply mirrored his innermost convictions. As a Darwinist 
he believed that nations ceaselessly competed with one another, 
the strong expanding and surviving, the weak disappearing. In 
the world of 1900, dominated by the great European empires, he 
saw potential enemies of the United States almost everywhere. 
Perhaps the greatest of his worries was that Germany would seek 
to expand its foreign holdings in the Western Hemisphere, par- 
ticularly in the Caribbean. This fear, shared by a great many 
USS. political leaders, was possibly the basic element in the vigor- 
ous Latin-American policy pursued by the Roosevelt and succeed- 
ing administrations. 

New Caribbean and Latin-American Policy.—One of the 
arguments made in support of the war against Spain was that it 
would remove a potential foreign menace to the proposed isthmian 
canal. No sooner had one threat to the canal been removed, how- 
ever, than another appeared, this time in Venezuela. In Decem- 
ber 1902 Great Britain, Germany, and Italy, seeking to bring pres- 
sure on the dictator Cipriano Castro to pay his international debts, 
blockaded the Venezuelan coast and bombarded the forts at Puerto 
Cabello. Eventually all three European nations agreed to arbi- 
trate their claims, but it appeared to the U.S. Department of State 
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that Germany alone among the three was rel a 
hold on the Venezuelan coast. The ‘ollowing ya ee 
threatened intervention in Santo Domingo, again oste ib 
the collection of a debt, When the president of Sata ly fr 
asked that the United States assume a protectorate over his 
try Roosevelt temporized until the election of 1904 had by 
Then, in his December message to Congress, he anna 
has since come to be known as the Roosevelt corollary ee 
Monroe Doctrine and in January 1905 forced an ate a 
the Dominican government making it a protectorate of the Uni 
States. The Roosevelt corollary sought to dispel the fear “fie 
eign intervention in Latin America by removing its chief 
the failure of some Latin-American countries to meet their inter 
national financial obligations. There would be no interferente 
with any American country, Roosevelt wrote, provided ìt kept in. 
ternal order and faithfully met its international obligations, "By 
brutal wrongdoing, or an impotence which results in a general 
loosening of the ties of civilized society, may finally require inter. 
vention by some civilized nation, and in the Western Hemisphere 
the United States cannot ignore this duty. ...” The Roosevelt 
corollary, followed by the creation of the protectorate over Santo 
Domingo, virtually committed the United States to policing the 
entire Western Hemisphere. And, although the corollary was 
never accepted officially either by Congress or the European n 
tions, and was protested vigorously by Latin-American countries, 
the United States acted upon it repeatedly during the next two 
decades. (See MONROE DOCTRINE.) 

The United States sought to make its monopoly of the Carib- 
bean Sea complete by other means. Puerto Rico was retained 
A plan to purchase the Danish West Indies, first formulated by 
Secretary of State Hay in the McKinley administration, was pt 
posed in 1902, but did not go through. In the same year, accord: 
ing to its promise, the United States evacuated its forces from 
Cuba after carrying through a notable campaign to conquer yellow 
fever. But both the treaty acknowledging Cuba’s freedom 
the Cuban constitution contained the so-called Platt Amendment 
which permitted the United States to intervene at any time (0 
protect U.S. property, to sustain civil order, or to thwart the threat 
of foreign aggression—a right the United States reluctantly eset- 
cised in 1906 for a short period to restore constitutional gover 
ment, The basic treaty between the United States and Cuba 
granted the United States the privilege of establishing a na 
on the island. 

The increase in U.S. naval strength in the Caribbean m 
where during the first decade of the 20th century was in! 
amazing. As a result of Roosevelt's yearly demands on Congres 
that the nation meet its new international obligations with i 
mensurate naval power, ten new battleships were ada 
fleet by 1905, and by 1910 the size of the fleet was sto 
Naval power was again effectively augmented by the compl 
of the Panama Canal in 1914. (See PANAMA CANAL.) truction 

During the diplomatic negotiations preceding the cons io 
of the canal an obvious reversal in British policy tow! 
United States led to a rapidly developing understanding thet 
the two nations. The increasingly close relations between *™ 


result of the new intimacy was in the “ted States 
sponse to the growing understanding with the Unite ta 
partly due to the increasing naval rivalry with German a 
waters, Britain withdrew its historic fleet from E er in Wt 
leaving the United States the only first-class naval P here 
area. With British naval power in the Western He ys e 
tically reduced, the Caribbean became a US. lake arte 
power gave the ultimate sanction to the Monroe ee a 

At the beginning of World War I the Latin Ameh Root: si 
ribbean policy first formulated by John Hay, ’ o substi 
Theodore Roosevelt remained, in its wider appi i Dhil 
tially unchanged. President Taft’s secretary of 5 pes vse 
C. Knox, compelled Honduras and Nicaragua to | a m c 
tectorates, the treaty with the latter country my e Taft admi 


Platt Amendment.” Where it was felt necessary, 
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jstration did not hesitate to use force, landing Marines in Nicara- 
gua as well as in Santo Domingo. If there was a policy differ- 
ence between the Roosevelt and Taft administrations, it lay in the 
Jatter’s most evident desire to win commercial advantage by inter- 
vention Both treaties with Honduras and Nicaragua contained 
provisions for the transfer of foreign-held debts from European 
to New York banks. Although President Wilson, elected in 1912, 
denounced Taft’s “dollar diplomacy” in the Caribbean and else- 
where, in reality the Democratic administration made few policy 
changes. The U.S. financial administration of the Dominican Re- 
public was continued. Haiti was occupied in 1914 and a treaty 
converted that country into another protectorate. A treaty with 
Nicaragua, ratified by the Senate in 1916, bound this potential site 
of a second isthmian canal even closer to the United States. In 
1917 the Virgin Islands were purchased from Denmark, an acqui- 
sition rounding out the American empire in the Caribbean. 

For the Taft and Wilson administrations the most persistent 
trouble in the New World developed from the Mexican Revolu- 
tion that started in May 1911 with the overthrow of the dictator 
Porfirio Diaz. More than 60,000 U.S. citizens lived in Mexico 
and U.S. investments totaled almost $2,000,000,000 out of the 
$4,000,000,000 held by foreigners. Since one of the major Mexi- 
can aims was to repatriate the internal wealth of the country, the 
United States became a natural target for the revolutionaries, 
Various Mexican leaders, competing for public favour with anti- 
Yankee policies, even made sporadic raids across the Rio Grande 
border. U.S. property was seized and lives were endangered, 
Patiently Taft refused to use force against such provocations. 
The Wilson administration, however, was more active. The his- 
toric policy of the U.S. government had been to recognize any 
de facto head of a Latin American country irrespective of how 
he had come to power. In 1913 President Wilson refused to rec- 
ognize Victoriano Huerta, who allegedly had murdered President 
Francisco Madero. Instead, Wilson indicated he would follow 
‘policy of “watchful waiting” and, elaborating in a public decla- 
ration, declared that he would in the future distinguish between 
legally elected governments in Latin America and those not legally 
elected. In April 1914 the president used a dispute over a salute 
to the U.S. flag as grounds for occupying the harbour of Veracruz. 
Th 1916 he ordered U.S. Army troops to invade Mexico and cap- 
ture the revolutionary leader, Pancho Villa, who had raided Co- 
lumbus, N.M, The so-called “punitive expedition” failed of its 
Purpose, but Wilson's steady pressure brought about the flight of 
Huerta. Troubles continued and, if the European war had not 
monopolized the U.S. government’s concern, relations between the 
two countries might have become even more stormy. Neverthe- 
less, the speed with which the United States had occupied small 
but Strategically vital island republics in the Caribbean and its re- 
luctance to intervene in Mexico where U.S. economic stakes were 
Much greater throws light upon the character of the general Ca- 
tibbean policy, It was inspired in the first instance by strategic 
Sala the commercial advantages were a secondary considera- 
East Asia Policy, 1900-1916.—By its acquisition of the Philip- 
Pines and by its interest in Chinese markets the United States 

‘ame intimately involved with the balance of power in Asia 
and thus with the European power struggle. In 1900 Secretary of 
tate Hay announced that the policy of the Open Door (q.v.) had 

“en accepted by the nations that were interested in China. But 
Within a few months the concerted march of the great powers into 
$ Pa to quash the Boxer Rebellion and rescue their embassies 

eking threatened the complete partition of the dying empire. 
Site not to be left out of subsequent negotiations, the United 
ae sent troops to join the international expedition to Peking, 
ie oe” Hay announcing that the U.S. purpose was to pro- 
Chinese territorial integrity and to ensure the principle of 
“qual trade, The U.S. government had, however, neither the 

Per nor the necessary public support to enforce these princi- 
Pes in East Asia, Barring the use of force, the best it could 
Ope for was to maintain there the existing balance of power in 
ie expectation that mutual antagonisms would preserve the in- 

tity of China and thus keep open the way for U.S. traders. This 
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THE BOXER EXPEDITION 
The 14th U.S. Infantry in the Palace grounds at Peking, mid-August 1900 


was essentially what Theodore Roosevelt attempted to do as the 
mediator between Japan and Russia at the close of the Russo- 
Japanese War of 1904-05. During the first part of the war his 
sympathies had been with Japan. But after a series of brilliant 
Japanese victories he feared that Japan, unless halted, might drive 
Russia out of East Asia completely and then become itself the 
chief opponent of U.S. aims. In part, the compromise peace 
agreed upon at Portsmouth, N.H., resulted because of the fatigue 
of both Japan and Russia—in part because of Roosevelt’s attempt 
to check the ambitions of each with the power of the other, 

The danger of war between the United States and Japan after 
the Portsmouth Treaty was heightened by the animosities arising 
from the attempt of the West Coast states to check the flow of 
Japanese immigration. This issue was partially settled by the 
Japanese promise not to grant exit visas to labourers. The drift 
toward hostilities was further slowed by the so-called Root- 
Takahira Agreement of 1908, acknowledging Japan's right to an- 
nex Korea and its special position in Manchuria in return for a 
promise by Japan to support the status quo in the remainder of 
the Pacific. Even so, at the end of his presidency, Roosevelt was 
deeply worried about the future of the Philippines. Although 
partially responsible for their acquisition, he now considered the 
islands as an “Achilles’ heel.” 

Under President Taft and Secretary of State Philander C. 
Knox, the goals of U.S. policy in East Asia remained largely un- 
changed, but, as in the Caribbean, the new administration em- 
phasized investment and commercial policy. In particular, Knox 
attempted to organize a great international financial consortium 
that would direct all foreign investment in Manchuria and thus 
avoid control by one nation, Elsewhere in China, Taft and Knox 
urged U.S. bankers to invest in Chinese railroads in the hope that 
such undertakings would ward off actual partition, But after 1908 
the international power pattern in Asia deteriorated rapidly for 
the United States. Urged on by their alliance partners in Europe, 
Russia and Japan had by a secret understanding agreed to parti- 
tion Manchuria. Elsewhere the refusal of U.S. financiers to in- 
vest on a large scale without the explicit promise of political 
support kept such activities at a minimum. Finally the Wilson 
administration, denouncing dollar diplomacy, jettisoned the en- 
tire scheme, only to return to it again in 1918-19 when no better 
support for the U.S. position in the Orient could be found. 

The World Scene—Although the Hay-Root-Roosevelt for- 
eign policy was vigorous in the Caribbean and even venturesome 
in the Orient, traditional isolationist sentiment in the Senate and 
the country at large kept U.S. relations with the great European 
powers mostly on a nonpolitical basis. Roosevelt and the De- 
partment of State were aware of the increasing tensions between 
the two great alliance systems in Europe, the Triple Entente and 
the Triple Alliance. On the whole, their sympathies were with the 
Western Powers, Britain and France, in part because they felt the 
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two, unlike Germany, were satisfied nations whose colonial ambi- 
tions were not likely to disturb the interests of the United States. 
As Germany’s urge to expand her commerce and her empire grew 
more evident, the informal U.S. understanding with Great Britain 
grew closer, and at the Algeciras Conference of 1906, called to 
settle the Morocco crisis, the U.S. representatives were instructed 
by the president to support the British and French position as 
against that of Germany. But even here the United States made 
no political commitments, and in ratifying the Algeci Agree- 
ment the Senate specifically stated that the United States was 
under no obligation to support the settlement in the future 

The United States did participate in the second Hague Peace 
Conference of 1907, but neither Roosevelt nor Root had any con- 
fidence in the conference’s ability to achieve its stated objective 
of abolishing war. Instead, both placed more faith in the formula 
for international arbitration agreements drawn up by the confer- 
ence. Root negotiated such treaties with 25 different nations. 
The Senate ratified the agreements only after serious alterations, 
which, according to Root, stripped them of most of their meaning. 
In 1910-11 a similar fate overtook a group of treaties negotiated 
by Taft and Knox. William Jennings Bryan, Wilson’s secretary 
of state, was more fortunate in his relations with the Senate, his 
so-called “cooling-off treaties” winning approval, ironically enough, 
just before the outbreak of World War I. Thus in 1914 the gen- 
eral objectives of U.S. foreign policy remained what they had been 
in 1900: (1) mastery of the Caribbean, (2) enforcement of the 
Monroe Doctrine throughout the hemisphere, (3) protection of 
the Philippines and political but not military intervention on the 
Chinese mainland for the purpose of preserving American trade, 
and (4) political isolation from Europe and the European state 
system 

Domestic Politics, 1900-1916.—The domestic history of the 
country during the 15 years following 1900 was intimately tied up 
with an attempt to change pre-Civil War modes of thinking and a 
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constitutional and legal system devised for an a 


7 : h È icul 
commercial society into effective instruments for gen 
rapidly growing industrial and urban nation, By 1900 over 


of the country’s population lived in urban communities: te 
later the figure had jumped to over 40% and by 1920 toorena 
Ways of thought, institutions, laws, and political philosophie if 
had been suitable for life in the countryside and the village it 
not suitable for the industrial cities. During the 35 years lon 
ing the Civil War, the new industrialism and urbanism had a 
in a startling way without important check or even sata 
question from the dominant political parties. As a result small 
industries had developed into large ones and large ones into com: 
binations or trusts with substantial power to manipulate prices, 
to set wages, and even to control politics. The farmer, the Work 
ingman, the supplier of raw commodities, the small businessman 
trying to compete against the giants, and the general public al 
felt the bite of this new monopoly industrialism. To protect it- 
self, labour had organized into unions, and the bitter battles he. 
tween organized labour and organized capital had left a trail of 
bloodshed and ruined property. In the Granger and Populist 
movements the farmers had taken political action against the 
trusts. 

But neither the farmer nor organized labour commanded enough 
of the support of the great middle classes of the country during 
the later years of the 19th century to forge effective weapons of 
control. Beguiled by the enormous progress and prosperity 
achieved and by the hope of wealth for themselves, or frightened 
by the socialist or inflationist labour or farmer programs, the 
middle classes had preferred to support the dominant political 
philosophy of laissez faire. But by 1900 these middle political 
groups were obviously afraid that if changes were not made the 
nation would soon be ruled by either organized capital or ot: 
ganized labour. Moreover, everywhere they. looked in the pre- 
vailing political system—from the city governments up through 
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THE RISE OF THE CITY ' 
(Top left) Children playing baseball in a New York City slum street, photographed by Lewis W. Hine c- 19105 (bo! 


tom left) Italian immigrant family landing at Ellis Island, photographed by Hine c. 1905; 


(bottom centre) immigran 


family doing garment piecework in their tenement home, c. 1900; (right) State Street, Chicago, c- 1890 


those of the states and the nation—the middle classes saw in- 
efficiency and corruption. 2 
Jnteracting with the growing desire for a change just at this 
time were a number of intellectual movements which strengthened 
the demands for political and social reforms, Among the more im- 
portant of these was the rapid development of the new social sci- 
ences. During their formative years most of the leaders of these 
new disciplines threw thè weight of their arguments against the 
status quo and for reform. The social gospel movement in reli- 
gion looked in the same direction. And the philosophy of prag- 
matism as developed by William James and John Dewey, when 
introduced into law and politics, discounted the traditions and in- 
stitutions of the past and emphasized change and the desirability 
of experiment. In 1902 various journalists, later known as the 
muckrakers, began to publish articles in the popular magazines in- 
quiring into the real nature of contemporary politics, into the 
yeiled operations of big business, and into the horrible social con- 
ditions of the city slums, Although the muckraking articles were 
heavily factual in content, they inevitably contributed to a spirit 
of reform. Out of this welter of experience with its dismay and 
hope for the future, its political dissatisfaction, and changing 
philosophical trends, came the so-called Progressive movement 
that was to dominate American politics for the next 16 years. 
The roots of this reform movement took hold first in the nation’s 
large cities. There, where government had been dominated by cor- 
rupt political bosses who regularly dipped their hands into the 
public treasury, sold franchises to the highest briber, winked at 
crime for a price, and let contracts to the individual or corpora- 
tion that returned most to the political machine, the moyement for 
reform started even before the turn of the century. Among the 
more colourful of the long list of reform mayors were Samuel 
(“Golden Rule”) Jones of Toledo and Tom Johnson of Cleve- 
land, But in a matter of a few years reform movements started 
in New York, Jersey City, Philadelphia, Chicago, Kansas City, 
Minneapolis, Los Angeles, and San Francisco. The first aim of 
the reformers was to overthrow the reigning political machine and 
change the election machinery. Later, with the demand for non- 
partisan control of cities, various municipalities instituted the city 
manager and commission forms of government. Once the incubus 
of the old-style boss politics had been removed, a veritable wave 
of social regulations and innovations took place, Municipal parks, 
playgrounds, and settlement houses were provided. Building codes 
Were passed to suppress the most unsanitary features of the older 
tenement house construction. City lighting and policing were im- 
Proved, But perhaps more significant results lay in the field of 
"gas and water socialism,” Hitherto most city utilities had been 
owned and operated for private profit. Municipal ownership of 
Water, gas, electricity, and transportation facilities became com- 
mon, and where privately owned utilities still existed regulation 
tended to produce similar results—better service at more reason- 
able rates. By 1912 the social efficiency of municipal ownership, 
and of strict regulation of privately operated utilities, was ac- 
cepted by the middle-class voters. As a more general result of 
the municipal reformers’ work, the U.S. city for the first time 
came a desirable place in which to live. 
the struggle for municipal improvement, many of the re- 
formers found their efforts unavailing either because the scope of 
problems was statewide or because the control of state gov- 
‘tnments by the political machines they were fighting against 
Vitiated many of their reforms. The local reform campaigns thus 
Naturally led to the level of state politics. Here the path was 
ed by Robert M. La Follette, who in 1900 was elected gover- 
ñor of Wisconsin on a moderate reform program. Within six 
Years the La Follette forces had provided Wisconsin with a direct 
Primary, an efficient civil service, a state income tax (the first of 
its kind in the United States), and a series of state commissions 


regulating railroads, banking corporations, and the natural re-_ 


Sources of the state, Soon similar efforts were being made in 
many other states from New York and New Jersey in the East to 
tegon and California in the West. The movement produced a 
‘Pate of political reforms including provisions for the short ballot, 
e direct primary, and the initiative, referendum (see REFEREN- 
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DUM AND Initiative), and recall (g.v.). It also provided many 
states with their first effective commissions for regulating rail- 
roads, banking, insurance companies, and general business cor- 
porations. Not the least of its results was in providing the nation 
with a long list of new political leaders whose names were to be 
intimately connected with U.S. politics for the next three or four 
decades. Among the men first brought to public attention by 
their contributions to local and state reform movements were 
Theodore Roosevelt, Woodrow Wilson, Charles Evans Hughes, 
James Cox, Robert M. La Follette, Hiram W. Johnson, and 
Franklin Delano Roosevelt. 

In almost every instance the reformers, or progressives as most 
of them preferred to be called, had to win their first offices over 
the opposition of the controlling Republican and Democratic party 
organizations, most of whose leaders were to be found in Congress. 
The competitive struggle and their own ambition soon led the local 
and state reformers into national politics, Even before many re- 
formers had arrived in Washington the Progressive movement had 
found a national champion in the presidency, Theodore Roosevelt 
has been called a conservative by some historians, a progressive 
by others. Whatever might be said about his innermost political 
feelings, he did have instinctive political sense. Years before 
most men of his class, he recognized that change was a necessity 
and that the national political barometer had shifted radically to- 
ward reform. By his colourful leadership as president, his effec- 
tive manipulation of public opinion, and his hold on the American 
people he gave the reform cause a wide popularity and thus con- 
tributed greatly to the public sentiment that made the Progressive 
movement all but inevitable. 

National Reform Politics.—When Roosevelt was elevated to 
the presidency by the death of McKinley in September 1901 he 
was faced with an extremely conservative Congress. For the next 
three years he asked for little new legislation, but in the use of his 
executive power he gave an entirely new emphasis to federal pol- 
icy. By his appointment of a large group of young, devoted, and 
skilled administrators, he imparted a much-needed energy to the 
federal service. His many colourful speeches, although always 
promising much more than he was willing or able to deliver, cre- 
ated an air of expectancy in the public that dismayed conserva- 
tives. His vigorous actions in 1902 in dealing with both corpora- 
tions and labour unions delighted vast sections of the middle and 
lower economic groups who had come to look upon the national 
government as a graveyard for forward-looking policies, On Feb. 
19, 1902, “without warning,” Attorney General Philander C. Knox 
announced that upon request of the president he was starting suit 
under the Sherman Anti-Trust Act to dissolve the Northern Se- 
curities Company, a giant railroad holding company put together 
by the agents of J. P. Morgan, John D. Rockefeller, James J: Bill, 
and E, H. Harriman, “the lords of the nation’s financial and rail- 
road hierarchy,” For years the Sherman Act had lain practically 
moribund on the statute books, Roosevelt had no great faith in 
the ability of the law to curb the excesses of big business but more 
and more he came to favour government regulation. Whatever 
its ultimate effect upon giant corporations, the government 's vic- 
tory in the Northern Securities case and Roosevelt's “trust Ld 
ing” became a powerful symbol of the federal government’s de- 
termination to be the sovereign and not the creature of organized 
capital. During the fall of the same year, the anthracite miners 
struck for higher wages against the mineowners, many of whom in 
reality were the great railroads which ran through the coal coun- 
try. Since the operators refused even to talk to the miners, the 
eastern seaboard faced a winter with an acute shortage of coal. 
By threatening to use the U.S. Army, if necessary, to operate the 
mines, Roosevelt first forced the operators to meet with him and 
with union representatives in Washington and to accept the find- 
ings of a national arbitration board that he appointed. ; Although 
the miners won a substantial increase in pay, the real significance 
of the president’s unprecedented action was again in declaring by 
example the government’s power to enforce the public interest 
against big business. It was also not lost on a large section of the 
public that for the first time federal power had been used in a 
Jabour dispute not to guard property, and thus indirectly to favour 


664. 


capital, but to mediate between two contestants. Although the 
president was quick to use force in several instances against labour 
violence, his “square deal” for labour won him many supporters 
among the working classes, 

With the election of 1904 approaching, Roosevelt could point to 
three legislative achievements: (1) an act sponsored by the rail- 
road interests to curb rebating, (2) a measure creating a Bureau 
of Corporations that held more promise for the future than for 
the present, and (3) the Newlands Reclamation Act, which set 
aside funds from the sale of western lands for the creation of ir- 
rigation and reclamation projects. Although the legislative harvest 
was slim, the president’s administrative actions and his promises 
for the future had won for him the support of the progressive and 
reform elements. This was duly acknowledged by the Democratic 
Party in 1904 when it passed over William Jennings Bryan and 
William Randolph Hearst as candidates and nominated a colour- 
less conservative, Alton B. Parker. The result was something less 
than a contest. Roosevelt won even the traditional Democratic 
border states and helped to secure the greatest Republican major- 
ity in Congress since the Civil War. 

Roosevelt's second term produced more legislation. Once 
elected in his own right the president in 1905 and 1906 requested 
a series of reforms from a stubborn Congress and supported his 
proposals by speaking directly to the public over the heads of the 
lawmakers. Roosevelt was a past master in the art of using pa- 
tronage and the influence of the White House to gain his ends. 
But he was also adept at compromise and was always willing to 
take half a loaf when the whole loaf was unattainable, or when 
the results threatened party unity. His legislative achievements 
therefore never fully measured up to his promises and were apt to 
disappoint the most zealous of reformers. Nevertheless, in the 
two years he secured passage of the Hepburn Act, the Pure Food 
and Drug Act, and a stockyards act providing for federal inspec- 
tion of meats shipped in interstate commerce. The Hepburn Act 
(June 29, 1906) for the first time gave the Interstate Commerce 
Commission effective power to regulate railroad rates, The com- 
mission was empowered, after receiving a complaint, to investigate 
railroad rate structures and to lower them at will and was given 
the same jurisdiction over express companies, sleeping car com- 
panies, and pipelines. The railroads were required to institute a 
uniform system of bookkeeping and to divest themselves of all 
nonrailroad businesses. The Pure Food and Drug Act (June 30, 
1906) made it a crime to add certain harmful substances to foods, 
required that other additives be listed on the label, and in gen- 
eral regulated the labeling of food and drug products sold in inter- 
state commerce. To obtain the passage of both acts through a 
reluctant Congress, Roosevelt used his presidential power without 
stint. He also pushed his powers to the limit in creating public 
parks and national forests from federal lands. His actions in pro- 
tecting coal and mineral lands and water power sites from falling 
into private hands and of supporting James R. Garfield, his secre- 
tary of the interior, and Gifford Pinchot, the chief forester, in 
their zealous efforts to serve the public interests angered many 
members of Congress. 

The most effective check to Roosevelt’s power came with the 
financial panic of 1907. As several great financial houses closed 
their doors, Roosevelt’s conservative enemies blamed the presi- 
dent’s continued trust busting, his regulatory measures, and in par- 
ticular his oral indictments of big business as the primary reason 
for the financial distress. From the autumn of 1907 Roosevelt’s 
relations with Congress became increasingly stormy. Although 
the presidential messages in 1907 and 1908 contained even more 
demands for reform, little was accomplished, except for routine 
measures. In a moment of exuberance following the election of 
1904 Roosevelt had announced he would consider his previous 
three years as a full term and would not attempt to break the 
no-third-term tradition by running in 1908. Somewhat reluc- 
tantly, therefore, he had to consider the question of his successor 
in the closing days of his second term. His choice was William 
Howard Taft, former cabinet member and first governor-general 
of the Philippines, who, along with Elihu Root, had been his most 
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The Taft Administration—Although 
mended Taft to the electorate as the best man 
policies, the election of 1908 was much closer t 
one had been. In cutting down the Republican 
gress from the 1904 figure and particularly in y 
governorship contests in the Middle West 
Democratic Party, with William Jennings B 
for the third time, started to reverse the Repub 
versal which was to be much more noticeable in 
elections of 1910, A good part of the reason 
turn lay in the rifts within the Republican Pai 
velt’s last days, the progressive element of the 
by the conservative majority’s attack on the p 
mobilize. After Taft’s election the progressives 
tack upon the conservative speaker of the hou 
Cannon, Led by Congressman George W. No 
the rebels limited the speaker’s power to dominal 
cedure. Taft at first encouraged the rebellion an 
middle of the fight, announced his neutrality with 
many of the rebellious House members looked upo 
thing of a renegade to the cause. Even before th 
House, another well-publicized dispute broke out 
velt’s very close personal friend Pinchot and his 
Ballinger, secretary of the interior. Suspicious of 
of interest in conservation, and eventually of 
terest, Pinchot virtually forced the president 
Although Taft was a sincere supporter of the consery 
ment many of the progressives now publicly denoun 
of its enemies and, indeed, as being unfaithful 
policies, 

Almost from the first, Taft's legislative prog 
same devastating split between the Republican 
progressives, Since 1900 the Middle Western 
had been demanding a change in the tariff rates, 
craftily stayed away from this Pandora’s box, 
tariff man ever since his college days, had promi 
in his campaign. As usual, the new tariff rates 
a series of congressional bargains, many of which 
party lines. Instead of reducing the tariff rates th 
Act of July 1909 made them higher than those in 
Dingley Act. Once again the Middle Western Ri 
gressives charged that the president had been unta 
campaign promises, a charge made more effective 
1910 described the new tariff act as the best that 
Congress. The breach which now was eviden 
dent and the progressives was widened in the 
Mann-Elkins Railroad Act of 1910, which increased t 
the Interstate Commerce Commission to r 
riers. The primary campaign of 1910 found Taft 
with the Republican conservatives attempting 
sive Republican incumbents. F 

Taft’s trouble with the progressives came 1n P 
had succeeded Roosevelt. No one, perhaps, coul 
fully translated all the promises Roosevelt had 
lative acts, especially in the face of the party splii 
Roosevelt’s relations with Congress difficult. In part 
also lay with Taft personally. His preparations for 
never what they should have been, and often 
make speeches off the cuff led him into major p% 
Taft simply did not have the political skill to í 
three contesting groups without alienating any of 
sonal predilections were much more conservative th 
At a time when the Republican Party was mo! 
ideologically, this meant that trouble was inevitab 
when Roosevelt was due to return home from an An 
trip, Taft had identified himself with the conservag 
part because he recognized an identity of interes 
part because he was sure that the progressives 
organizing to defeat himin 1912. A 

The ee faction, led by a group of Middl 
ators including La Follette of Wisconsin, Jonathan 
Albert B. Cummins of Iowa, and Albert J. Beveridgs 
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Child labour (top left) In cotton fields in the South, c. 1910, and (bottom) in a 
vegetable cannery In the North, c. 1912; both photographs by Lewis W. Hine. 
(Top right) Women pickets during strike by Ladies’ Tailors, c. 1910 


had organized the National Progressive Republican League for the 
Purpose of nominating and electing La Follette as president in 
1912, Thus split, the Republican Party suffered defeat in the con- 
Sessional elections of 1910. What unity remained was further 
dissipated in the colourful contest for the presidential nomination 
after Theodore Roosevelt announced his candidacy early in 1912. 
Although Roosevelt was clearly the popular choice of the party 
at and file, the national convention adhered to Taft. Angered 
Y what he considered to be a fraudulent result, Roosevelt then 
Organized his own Progressive Party (q.v.), which, except for the 
P; Follette supporters, attracted a majority of the Republican 
atty’s once liberal wing. The three-cornered election of 1912 
ane to be a contest only between Roosevelt and his radical 
Platform, which he called the “New Nationalism,” and his liberal 
Bea opponent Woodrow Wilson, who labeled his party’s 
iny gram the “New Freedom.” Theoretically, at least, the clash- 
i Principles between the two leading candidates illustrated the 
ae a bivalence of the Progressive movement. Roosevelt’s 
emm ationalism looked forward to a powerful regulatory gov- 
ts ent dedicated to the control of big business and to a broad 
Bari of social service. Wilson's New Freedom, on the other 
val f looked backward and promised the restoration of individ- 
Ieuctign and competition by trust busting and by tariff 
we the Republican Party torn asunder, the results of the elec- 
Opul: ere almost predictable. Although polling only 42% of the 
Trak T, Vote, Wilson was readily elected. Majorities for the Dem- 
tes in both Senate and House were backed by a minority of the 
RRIA More significant, perhaps, was the fact that the two 
ian candidates’ total vote amounted to over 10,000,000 
Stvati ing, of course, southern conservative votes) while the con- 
tiome Taft polled slightly under 3,500,000. The progressive 
egiatia was at full flood in 1912, a fact which helps explain the 
ive successes of Woodrow Wilson. 
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Woodrow Wilson and the 
New Freedom.—Before becom- 
ing president on March 4, 1913, 
Wilson had been successively a 
college professor, president of 
Princeton University, and gover- 
nor of New Jersey. Originally a 
conservative opponent of William 
Jennings Bryan, he had made a 
liberal record as governor and had 
displayed a surprising aptitude 
for party leadership, In response 
to this New Jersey record, Bryan 
and other liberals had supported 
him at the 1912 convention and 
were largely responsible for his 
nomination. As a reward Bryan 
became secretary of state, but 
Wilson’s most influential adviser 
was Col. E. M. House of Texas, 
who refused all offers of office. 

From the first moment of his 
administration Wilson made it 
evident that he was determined 
to be a strong chief executive and 
the real legislative leader of his 
party. As a professor of politics 
he had admired the British parlia- 
mentary system in which the 
prime minister was the most pow- 
erful figure in the legislative proc- 
ess, Wilson could not sit in Con- 
gress as the prime minister sat 
in Parliament, but he did the 
next best thing by appearing be- 
fore Congress in person to read 
his messages, the first president to 
do so since John Adams. He did 
not scruple to use the patronage power in bargaining with members 
of Congress. Like Theodore Roosevelt, he was not reluctant to 
appeal to the people over the heads of the lawmakers. Extremely 
skilful in his use of language, he couched his public speeches in a 
strain of idealism that had an enormous appeal for the masses. 
Wilson’s natural abilities as a leader were aided by the fact that 
his party had been out of power for 16 years; and disciplined by 
defeat, it was willing to accept, for a time at least, direction from 
the White House. This happy combination resulted in the passage 
of one of the most comprehensive legislative programs in the na- 
tion’s political history. 

The Underwood Tariff Act, passed Oct. 3, 1913, in a special ses- 
sion of Congress, resulted in only a 10% reduction in the customs 
levels, but it was the first general reduction in the tariff schedules 
for 30 years. Moreover, it contained a provision for a graduated 
income tax made possible by the adoption of the 16th Amendment 
(Feb. 25, 1913). The rates of the 1913 income tax were low, a 
1% normal tax on incomes of more than $3,000 for a single person 
and $4,000 for married couples, and graduated surtaxes reaching 
6% on all income over $50,000. During World War I the tax 
levels were sharply increased, saving the government from se- 
vere financial distress; the income tax later became a potent 
weapon in the redistribution of the national income and provided 
the financial basis for practically all of the federal government's 
later social welfare laws. 

The second important legislative triumph of the Wilson admin- 
istration was the passage of the Owen-Glass Federal Reserve Bank 
Act (Dec. 23, 1913). Although the essentials of the act were 
largely based upon the report of the Aldrich Financial Commission 
created under Theodore Roosevelt, its passage over the opposition 
of the nation’s major private banks required all the pressure that 
Wilson could bring on Congress. Essentially the new system ac- 
complished a number of important objectives. It pooled the bank- 
ing resources of the nation so that they could be mobilized to 
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meet the threat of stringency in any portion of the nation: it 
transferred the basis of the paper money supply from a rigid one 
based upon government bonds to a much more flexible one based 
on commercial indebtedness; for the first time it gave the national 
government a measure of control over the amount of credit ex- 
tended throughout the country and over the nation’s great private 
banks. With the passage of this act the chaotic banking structure 
of the United States was modernized into something resembling 
the stricter and more efficient European systems, Without such 
an act, and its later amendments, the development of a managed 
currency and a managed credit supply would have been impossible. 
(See FEDERAL Reserve SYSTEM.) 

Antitrust Legislation.—Despite the trust-busting activities 
of both the Roosevelt and Taft administrations; it appeared to a 
congressional committee in 1913 that big business continued to 
grow bigger and that the concentration and control of money and 
credit in the country was such that a few men had the power to 
plunge the nation into a financial panic. To combat such evils, 
Wilson asked for drastic revision of the antitrust laws, a request 
Congress honoured by the passage of the Clayton Amendment to 
the Sherman Act (Oct. 15, 1914). Whereas the older law had in 
general made monopoly illegal, the Clayton méasure attempted to 
specify many illegal practices that either contributed to or re- 
sulted from monopoly. Certain forms of holding companies and 
interlocking directorates were declared to be illegal, as were dis- 
criminating freight agreements and the distribution of selling ter- 
ritories among so-called natural competitors. Perhaps more ef- 
fective in policing big business practices was the creation in 
September 1914 of the Federal Trade Commission (q.v.) with 
power to issue cease and desist orders against business practices 
that violated federal statutes, The commission soon became a 
major agency devoted to the eradication of monopolistic and un- 
fair business practices. 

Farm and Labour Legislation.—Since it was widely believed 
that a good many of the votes responsible for the Democratic vic- 
tory of 1912 came from the farming and labouring classes, the 
Wilson administration was kindly disposed to both groups. It put 
through the Rural Credits Act (1916) which was, in a way, the 
first piece of modern farm legislation since it acknowledged farm- 
ers as a separate economic group deserving of special considera- 
tion by the federal government. The farm loan banks set up by 
the act were authorized to encourage long-time loans to farmers 
at special rates based upon their land as security. In a separate 
section of the Clayton Act, Congress specifically exempted labour 
unions from the operation of the antitrust laws. The La Follette 
Seamen’s Act (1915), which improved working and living condi- 
tions aboard U.S. ships, won the administration’s blessing. In the 
following year, to ward off a national rail strike, the president 
used all of his prestige to push through a reluctant Congress the 
Adamson Act granting an eight-hour day to workers on interstate 
railroads. The Keating-Owen Child Labor Act of 1916, which 
excluded all products of child labour from interstate commerce, 
another union-supported measure, was later declared invalid by the 
U.S. Supreme Court, as were some of the labour provisions of 
the Clayton Act. Nevertheless, the gains made by the farmer and 
labourer under the Wilson administration were substantial. 

The New Freedom.—Among other significant legislation 
passed during Wilson’s first term was the Federal Highways Act 
(1916), which carried with it the important precedent of estab- 
lishing federal grants-in-aid to the states. To encourage state con- 
struction of all-weather roads, Congress appropriated $85,000,000 
to be granted to individual states if they matched the federal gifts 
with a like appropriation and constructed roads that met minimum 
standards. Much of the subsequent shift of power from the states 
to the federal government came as a result of such grants-in-aid, 
coupled with minimum federal specifications. The Federal High- 
ways Act, in fact, illustrated the centralizing philosophy of much 
of the Wilsonian legislative program. Although Wilson had con- 
demned Roosevelt’s New Nationalism during the campaign of 
1912, and had proposed instead a program for the freedom of the 

individual, in actual practice Wilsonian legislation took on much 
the spirit and direction of Roosevelt’s philosophy. The New 
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Freedom sought to protect the small man by extensive 
eral power and thus looked forward to the centralizing 
nalistic legislation of the New Deal. 2 

The Road to the First World War—Woodrow Ų 
intent upon domestic problems that he did not even 
eign affairs in his first inaugural address or in his 
to Congress. The main foreign relations concern | 
years of the Wilson administration was the revol 
Neither the president nor his cabinet was prepa 
in Jate July and early August 1914 that a great Europ 
broken out. In response to the situation, the presi¢ 
proclamation of neutrality (Aug. 19, 1914) asking thal 
remain neutral “not only in act but in word and in tho 
absolute neutrality was impossible, for many Ameri 
ties reaching across the waters and many others for cultural 
sons were deeply sympathetic with one side or the other, Fi 
the start of the conflict the great majority of Americans 
udiced in favour of the Western Powers, France, Grea 
Belgium, et al., generally referred to as the Allies. 
control of the seas and of international cable communi 
their information and propaganda campaigns in the Uni 
much more effective than those by the Central Powers 
Austria-Hungary, Turkey, et al.). Historic racial 
ties, the cultural veneration of France, the growing fea 
many as a possible menace to the Monroe Doctring i 
veloping understanding with Great Britain during 
years all played their part. 

As the war progressed this initial bias was accenti 
events. The British mastery of the seas made 
tween the United States and the Western Powers and 


stopped trade with Germany and Austria. By 1916 th 
States had become one of the chief suppliers of Britain 
the favourable balance of trade rising from $690,000, 
$3,000,000,000 in 1916. Since good customers make | 
the golden harvest reaped by American businessmen, fal 
labourers produced a tide of sympathy the depth of which 
difficult to estimate. Austria’s invasion of Serbia and Germ 
invasion of Belgium and northern France convinced 
that the Central Powers were the aggressors. Trying tob 
the subtle British propaganda campaign in the United Stal 
many eventually resorted to rather clumsy sabotage that did lt 
harm but aroused U.S. sentiment against the perpetrato 
ing to balance British power on the high seas, Germany ti 
the submarine (g.v.), a new weapon which, though 
effective, struck at the lives and property of neutrals an 
of belligerents. Submarines had to strike at their victims steal 
ily and could not provide for the safety of passengers 
men, Nothing convinced Americans more that 
perpetrating a wave of terror on the civilized world 
marine campaign, pi 
A good many informed Americans both in and out 0 
ment were quite aware that the historic balance bet 
tinental armies and British sea power had been the 
tecting the Western Hemisphere. When Germanys 
threatened to make her master of Europe and bring Brit 
feat, the persistent question was raised: did not th AA 
national interest demand that the United States aid ! o F 
France and thus maintain the vital European balance 0 
Diplomatic Controversies, 1914-1917.—At the si 
war the United States insisted upon the freedom ae if 
neutral shipping, basing its case upon the rules drafted at © 
ference of London in 1908-09. Britain, howe ue ods 
blockade of its enemies, extended the list of contr ie 
til it eventually covered practically every useful ah n 
European neutral countries in an effort to stop goog 
ing Germany by the way of its neighbours, and si 
of U.S. ships for violating these new rules. The 
were strong, but their potency was weakene 
ment for the Allies, and especially by the mo 
versy that had developed with Germany. Se i wid 
ish naval supremacy, Germany in February 191 E 
the creation of a war zone around the British 
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NOTICE! 

TRAVELLERS intending to. 
embark on the Atlantic voyage! 
are reminded that a state of | 
war exists between Germany 
and her allies and Great Britain | 
[and her allies; that the zone of 
war includes the waters adja-| 
[cent to the British Isles; that, | 
in accordance with, formal no- | 
tice given by the Imperial Ger- | 
man Government, vessels fly- | 
ing the flag of Great Britain, or 
of any of her allies, are liable to | 
destruction in those waters and 
that travellers sailing in the war | 
tone on ships of Great Britain | 
or her allies do so at their own 
risk, 
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| of Pancho Villa. 


Army training camp, 1917. 
the Selective Service Act of 1917. 


leclared, German submarines would sink all surface vessels at 
Sight. President Wilson reacted to this announcement of “un- 
restricted submarine warfare” with a sharp protest stating that the 
United States would hold Germany to “strict accountability” for 
the loss of American lives and property. A crisis came when a 
submarine sank the British liner “Lusitania” (May 7, 1915) off the 
Coast of Ireland with the loss of 1,198 lives, including 128 Ameri- 
cans. When the president insisted upon sending to Germany a 
Very strong note of protest, Bryan, who feared the note would lead 
to war, resigned as secretary of state. The controversy between 
the two governments continued to be lively until March 24, 1916, 
When the torpedoing of a French vessel, the “Sussex,” with Ameri- 
Cans aboard, brought forth a virtual ultimatum by Wilson and his 
New secretary of state, Robert M. Lansing. Upon the threat of 
Severance of diplomatic relations the German government re- 
treated and pledged that it would not sink merchantmen in the 
Ea without adequate warning and without providing for the 
i ety of passengers and crews, provided the U.S. government 
rced all other nations to abide by the customary rules of the sea. 
f IS so-called “Sussex pledge,” which was only a conditional one, 
ad brought the nation to the brink of war, a fact recognized by 
pa the president and the Department of State. 

TeParedness and the Election of 1916.—During the “Lusi- 
gare controversy Wilson acknowledged that the country was 
acing the possibility of war, In his annual message to Congress in 
aae uber 1915 he urged the augmentation of both land and sea 

Wer, proposals that set off a national debate that ran through 
a campaign of 1916, Headed by Theodore Roosevelt, a large 
diate Of citizens demanded that the nation embark upon a thor- 
aaa mobilization. - Roosevelt would have liked the Repub- 
eq tion for himself but, finding that impossible, he finally 
who to support the Republican nominee, Charles Evans Hughes, 
the owned from the Supreme Court in order to run. Although 
emocratic campaign slogan “He kept us out of war” helped 
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(Far left) Official German government notice that appeared in the New York Times in May 1915 warn- 
ing U.S. citizens not to travel aboard ships owned by Britain and its allies; the notice appeared next to an advertisement for 
the British liner “Lusitania,” which was sunk by a German submarine May 7, 1915. 
(Centre right) Blindfolded Secretary of War Newton D, Baker drawing the first number under 
(Far right) Girl Scouts collecting peach pits for use in the manufacture of gas masks 


(Centre left) Bayonet drill at a U.S. 


Wilson, the position of both parties on preparedness and on the 
war issues was remarkably alike. In a very close election, Wilson 
received about 9,000,000 popular votes to 8,500,000 for Hughes, 
The decision for Wilson and the Democrats probably depended 
upon personalities and domestic issues, as well as the administra- 
tion’s preservation of the peace. Nevertheless, the victorious 
president understood that war was imminent. Immediately after 
the election he had started one last effort to settle the struggle by 
negotiation, publicly asking the contending parties on Dec, 18, 
1916, to'state their war aims. He followed with his “peace with- 
out victory” address in which he outlined his plan for a peaceful 
world in the future. Wilson’s hopes were dashed, however, by the 
refusal of both sides to negotiate, and his further efforts were 
abruptly ended by the announcement of Germany on Jan, 31, 
1917, of a resumption of unrestricted submarine warfare around 
the British Isles. 

U.S. Entry into World War I.—Unless the president wished 
to surrender the position he had taken at the time of the “Sussex” 
incident he had to break relations with Germany. Wilson did so, 
and after the first submarine sinking on March 12 he called Con- 
gress into special session to consider countermeasures. Although 
a majority favoured Wilson’s action, a sizable minority dissented, 
and the grave debate continued even after April 2, when the presi- 
dent asked Congress to approve a declaration of war. Meanwhile, 
both the publication of the intercepted Zimmermann note (in 
which Germany proposed to enter into an alliance with Mexico 
should the United States enter the war) and the outbreak of the 
Russian Revolution helped the supporters of the war declaration, 
In answer to Wilson’s plea for a “war to end war” and to protect 
democracy and the rights of free people everywhere, Congress on 
April 6 declared war on Germany by a vote of 82-6 in the Senate, 
and 373-50 in the House. The United States did not formally be- 
come a member of the Allies but was known as an Associated 


Power. 
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War Government and Measures.—Congress took one of the 
first important acts to help the hard-pressed European Allies on 
Oct. 17, 1917, by granting loans and credits that were eventually 
to amount to $9,500,000,000. The money required for these loans 
and the even greater amounts needed to raise and equip a national 
army and to expand the Navy was found both by raising taxes 
and by selling war bonds. During the three years following the 
declaration of war the U.S. government spent close to $50,000,- 
000,000, of which $21,000,000,000 was raised by the sale of bonds 
and the rest by taxes, the upper limits of the income tax being 
eventually set in 1918 at 77%. But money was only the symbol 
of power. 

To provide the goods and munitions needed, the administra- 
tion soon acknowledged that the traditional system of privately 
controlled production was unequal to the task ahead. By a 
virtual system of state capitalism the nation’s productive re- 
sources were mobilized under a bewildering number of govern- 
ment boards. At the head of the whole structure was the War 
Industries Board, presided over by Bernard M. Baruch, a success- 
ful Wall Street speculator. The War Industries Board had almost 
unlimited power to channel the flow of raw materials, to ration 
labour, and to order production. Other boards with similar powers 
were organized to control transportation, coal mining, food, and 
other less important sectors of the economy, A committee on 
public information, headed by George Creel, attempted to mo- 
bilize the American mentality, and the zeal with which local 
patriots attempted to enforce a conformity of word and deed re- 
sulted in rather serious violations of normal civil rights. 

The mobilization of money, industry, and minds had but one end 

to create a military force that would insure victory in Europe. 
Congress passed the Selective Service Act on May 18, 1917. 
Through conscription and voluntary enlistments the armed services 
were raised from 378,000 in April 1917 to 4,700,000 in November 
1918. By the end of the war (Nov. 11, 1918) over 2,000,000 men 
had been trained, equipped, and transported to France, ready to 
serve under their commanding general, John J. Pershing. (For 
military events, see WorLo War I.) 

Versailles and the Senate.—In his “peace without victory” 
speech in January 1917, Wilson had spelled out the kind of peace 
he hoped to see after the war, a peace made secure by “the or- 
ganized major force of mankind.” Subsequently, he put his de- 
mand for a league of nations in more specific form. In December 

1918 he determined to attend the Paris Peace Conference in per- 
son to help ensure that the spirit of his famous Fourteen Points 
(q.v.) would rule the negotiations and the final document would 
call for the organization of a League of Nations (q.v.). Forced 
to compromise at Paris on many points, Wilson was disappointed 
in some provisions of the peace treaty, but he was jubilant about 
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the inclusion of the League of Nations. On the whole he 
the document was the best that could be expected fr 

te ide » om 
with a “dirty past.” Once home, however, he encouni 
dable opposition to the ratification of the treaty as it stop 
spite his urging the voters in 1918 to return a Democrati 
ity, the Republicans won substantial control of the Hi 
majority of two in the Senate. Sensing victory in 1920 
publican Party was eager to discredit the Democratic a i 
tion, and a part of the opposition to the League in the 
was undoubtedly due to politics. On the other hand, m 
licans and some Democrats were sincere in their op} 
Art. X of the League Covenant, which bound the memb 
to “protect and preserve” the political and territorial in 
all members. This clause, according to the opposition, w 
ligate the United States to fight on foreign soil at the com 
the League. It would not only violate traditional Americ 
trality but would involve the nation in a series of fore 
against its will and limit the sovereignty of the country, | 

In the great debate over the League the Senate divi 
three parties. A small group headed by Sen. William E? 
Idaho and Hiram W. Johnson of California was irreconcilabh 
posed to any participation in an international organizatio 
middle group headed by Sen, Henry Cabot Lodge (q.v. 
sachusetts, the new Republican chairman of the Foreign Rel 
Committee, consisted of reservationists who were ready t 
the peace treaty and the League only with certain import 
fications. The third group supported the president and 
approval of the treaty without major reservations, Aft 
debate on Nov. 19, 1919, the Senate refused to ratify 
with reservations, the vote being 53-38 in favour but 
the necessary two-thirds majority. In the following s 
Congress another vote was taken in which the treaty withte 
tions would probably have been accepted had not the 
stubbornly ordered the Democratic senators to vote in the 
and thus obstruct the winning of a two-thirds majority. 
sides of the Senate, members were voting their politi 
of their real opinions. 

Part of the explanation for the defeat of the League 
son’s stubborn determination not to compromise; anoulé 
was the willingness of Henry Cabot Lodge to gain pi 
advantage for his party from the issue, The presiden 
by this time a very ill man, having had a stroke in the m 
a national speaking tour in defense of the League. He 
the last that the election of 1920 would be a “solemn Te 
dum” on the League issue, one in which the people wo 
the Senate. 

Demobilization and the Election of 1920.—The al | 
of 1920 was hardly one in which a great foreign policy 
the League could be rationally debated. Demobilization 
war’s end came without a plan and with stunning rap! 
a few weeks after the armistice the government cane! 
sands of contracts for supplies and rapidly dismantled th 
agencies. The unplanned reconversion produced § 
goods, unemployment, and price inflation. Returning 
erans unable to find work were in real distress, and af 
fronted with rising prices, resorted to strikes when mani 
refused its demands. The movement of Negro 
North during the war brought on postwar race riots, 
tion of two Communist parties in the United States, . 
credibly foolish acts of alien radicals, brought to a 0% 
red campaign led by Wilson’s attorney general, ; 
Palmer. The mass immigration of impoverishe 
the country was linked to the growing radicalism, f 
for absolute immigration restrictions and a cutting © osph 
ties bred a wave of super-patriotism. In such an atm 
elections of 1920 were held. Jy conti 

The Republican convention in Chicago was largely ani 
a group of conservative senators. Jealous of the wal i 
in the power of the president at the expense o Ki. 
determined to pass over the leading candidates 0 nd fi 
(Gen. Leonard Wood and Gov. Frank O. Lowden) a 
the nomination to a fellow senator, Warren \ 
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(Ad—administration; AM —Anti-Masonic; C—coalition; D—Democratic; DR—D. 
: —Democratic-Republican; Fed—Federalist; J— = 
Op—opposition; R—Republican; U—Unionist; W—Whig) ea TA ona Bpbablic; 
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House* Senate* 
Congress Term Speaker of the House Maj TEN OK 
ajor inci ther Maj Principal Or President 
party mogul. (exc. pane minority fest 
Ist 1789-91 | F.A, Mublenbi m ~ eh ss 
si 789- uhlenberg Ad38 
md | rosos | EA. Muhlenberg” ra Ds Fed—George Washington 
th 1795-97 fouatiace Dayton) DRAT DR-13 Ped— George Washington 
Sth 1797-99 jonathan Dayton Fed-58 DEU corge Washington 
bth | 1799-1801 | Theodore Sedgwick i DR-12 Sesto Oved 
Tth 1801-03 | Nathaniel Macon Ret DR-13 John Adams 
a | ice | Natan Mace Batt kets Batons: fete 
5 7 — Thomas Jefferson 
10th 1807-09 Joseph B. Varnum DRAB Fedó DR Thomas abae 
ith 1809-11 joseph B, Varnum DR- r aoas 
12th 1811-13 emy Clay Ba Fed-6 DR—James Madison 
Hth | 181515 | H Chay pnd Langdon Cheves | DR-ttA Fed DR—James Madison 
15th 1817-19 - | Henry Clay, DRA cae mes Madison 
lth 1819-21 | H. Clay and John W. Taylor |  DR-156 Felt ted pee ase 
18th 1823-25 Henry Clay. ete, Fed-4 DR—James Monroe 
19th John W. CY Raios, Fest DR—James Monroe 
20th Andrew Stevenson 119 ee C— John Quincey Adams 
2st Andrew Stevenson D-139 ee C—Jobn Guiney Adams 
2nd Andrew Stevenson D-i u Meat Pp sry adk pee 
Pt Acteon pea aaae re 9 Rea | | D Andrew Jackson 
ath Jemes ER 145 W-25 D—Andrew Jackson 
26th "M. T. Hunter D124 r Wan Ra Oe EEE 
fy; Martin Vi 
ath | 1841-43 | John White W-133 6 D-22 2 | (W Wiliam H. Harrison 
28th 1843-45 hn W. j DN Ayiee 
29th 1845-47 Jeha W. Davis batts 6 Was F oha R, 
30th obert C, Winthrop Wells 4 Wat Penns vce eed ona 
Sist 1849-51 | Howell Cobb D-112 9 W.25 2.) Wecaanee ‘Taylor 
32nd’ = rd Fillmor 
ges) ant ae saa big : a lsd apie tes 
Sith | 1855-57 | Nathaniel P. Banks R-108 a3 RAs $ D Franklin Pierce 
35th 1857-59. james L, Orr D-118 26 R-20 
me - ; 8 D— 
E a el i E coe 
sath | 1863-65 | Schuyler Colfax R-102 9 D9 $ Data Linonis 
m 1865-67. | Schuyler Colfax U-149 D-10 mre Jose 
t 1867-69. | Schuyler Colfax R-143 D-1 
IN 1860-71 james G. Blaine R-149 D-11 NE 
{2nd 1871-73 ames G, Blaine R-134 5 D-17 5 Grant 
43rd 1873-75 ames G. Blaine R-194 4 D-19 5 Grant 
44th 1875-13 "C. Kerr & S.J. Randall D-169 14 D.29 2 $ Grant 
4sth 1877579 | Samuel J; Randal D-153 D-36 1 R—Ratherford B. Hayes 
1879-81 | Samuel J. Randall D149 4 R33 1 R— Rutherford B. Hayes 
47th 1881-83 | Joseph W. Keifer R-147 u D-37 1 e a S oaae 
48th 1883. Bs fohn G. Carlisle D-197 10 R-38 D-36 2 R—Chest A. Art 
49 John G. Carlisle D-183 2 R43 D-4 D—Grover Cleveland 
Se john G. Carlisle D-169 4 R-39 D-37 —Grover Cleveland 
ony homas B. R R-166 R-39 D-37 
Sind Charles F. D-235 9 RAT D39 2 
rd Charles F, Crisp D218 1 D-44 R38 3 D 
t 1898-97 | Thomas B. Reed R-244 7 R43 D-39 6 D—Grover Cleveland 
sh 1897-09 | Thomas B. Reed R204 40 R47 Dt 1 R—William McKinley 
so 1809-1901 | David B. Henderson R185 9 R53 D.26 8 R—Willam McKinley 
th ; Z William MeKin 
Hh 1901-03 | David B. Henderson R-197 9 R-55 D-31 4 [RZN iam ME, 
seth 1903-05 joseph G. Cannon R208 RST D-33 R—Theodore Roosevelt 
Sath 1905-07 oseph G. Cannon R250 R37 D-33 R—Theodore Roosevelt 
w 1907-09 oseph G" Cannon R222 R61 D-31 R— Theodore Roosevelt 
bit | i9091 ESA Ge Cannon R219 Rol D32 R— William H. Taft 
ree 1911-13 Champ Clark D-228 1 R-51 D41 R—William H. Tale 
Sard 1913-15 4| Champ Clark D291 17 DSI Rid 1 — Woodrow Wi 
sith 1915-17 | Champ Clark D230 9 D56 R-40 D— Woodrow Wilson 
Sth 1917-19 | Champ Clark D216 6 D-53 Raz D— Woodrow 
onh 1919-21 Frederick H. Gillett R-240 3 R49 D-47 D—Woodrow Wilo: 
ti Eara a Proen E Gillett R301 1 R59 D-37 R— Warren G. Harding 
ae 1923-25 | Frederick H. Gillett R25 5 RSI D-43 2. (R Nae G: Harding 
eth 1925-27 Nicholas Longworth R247 4 R-56 D-39 1 R 
To | 1927-29 | Nicholas Longworth R237 3 R49 D-46 1 | R- Galvin Cos 
Uist, | 1920-31 | Nicholas Longworth R267 1 R56 D.39 1 “Herbert Hoover 
13rd 1931-33 John N. Garner D-220 £ R-48 D-47 1 R- Hib rt Hoover 
Tard 1933-35 'T. Rainey & J. W. Byrns D-310 5 D-60 R-35 1 D—F. D: Roosevelt 
1935237 | JW. Byns and ead D-319 10 D-69 R25 2 D-—F. D. Roosevelt 
75th io sfig OEA D7 R46 D—F. D. Roosevel 
37-3 lliam B. Bankhead D-331 13 6 i 4 oosevelt 
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main qualifications appeared to be his affability, his rock-ribbed 
conservatism, and his disinclination to lead. They then chose 
Calvin Coolidge of Massachusetts as their vice-presidential nom- 
inee. The Democrats at San Francisco did little better. Passing 
over well-known party members, they chose Gov. James Cox of 
Ohio for president and Franklin D. Roosevelt for vice-president. 
During the election campaign the League issue was thoroughly 
obscured and Harding's cloudy and at times almost incoherent 
demands for the return of “normalcy” probably won a great many 
more voters than they alienated. The elections proved to be a 
complete triumph for the Republicans. The Republicans not only 
won both houses of Congress with solid majorities but also elected 
cg with the greatest popular majority since pre-Civil War 
lays. 

Foreign Affairs.—During the campaign of 1920 a group of the 
elder statesmen of the Republican Party, including William 
Howard Taft, Elihu Root, and Charles Evans Hughes, had issued 
a statement arguing that the best way to get the country into the 
League of Nations was by electing Republicans, In the new 
Harding administration Hughes became secretary of state, but 
Harding soon let it be known that he considered the election as a 
mandate against entering the League. During the next decade 
isolation became almost a sacred watchword of the party in power. 
Even the Democrats in their 1924 national convention refused to 
include a plank in their platform favouring the League. Harding's 
successors, Presidents Coolidge and Hoover, fruitlessly recom- 
mended to the Senate that the United States join the World Court 
(see INTERNATIONAL Court or Justice). Even though this paro- 
chial mentality ruled in the Senate, the nation was inextricably 
entangled with the world in a political as well as an economic and 
social net. Complete isolation was a sheer impossibility. The ur- 
gent need to discuss the limitation of naval armaments as well as to 
find a solution to the growing international tensions in the Pacific 
led the United States to propose the Washington Conference at 
which the United States and eight other great powers concluded 
a number of extremely important disarmament and political 
treaties. (For details, see WASHINGTON, TREATIES OF.) 

The U.S. demand that the victorious European nations pay the 
debts they had contracted during the war also illustrated the in- 
evitable conflict between the announced flight from European en- 
tanglements and the necessities of living in a world society. At 
the Versailles Conference the European Allies had forced Germany 
to agree to pay an immense sum called “reparations.” The Allies 
hoped that these payments by Germany would cover not only the 
reconstruction costs of each victorious nation but also the pay- 
ments to the United States of the money borrowed after 1917 to 
carry on the war. The size of the annual payments by Germany 
was so large that almost immediately realists demanded that they 
be scaled down in the interests of European financial stability. 
Eventually, France, Italy, and Britain agreed to a reduction pro- 
vided their own debts to the United States were cut or canceled. 
But up to 1930 the strong nationalistic viewpoint of Congress 
made this impossible. Nevertheless, U.S. negotiators, among them 
Charles G. Dawes and Owen D. Young, were instrumental in re- 
casting the contorted shape of international payments. Both the 
Dawes Plan (1924) and the Young Plan (1929) aided world finan- 
cial stability. But in reality, the international merry-go-round 
worked only because of new American private loans to Germany; 
with this money Germany then paid the Western Powers and they 
in turn paid the U.S. government. (See further War Dest; 
REPARATIONS.) 

Petroleum Politics —By 1920 oil was rapidly taking the place 
of coal as the world’s prime fuel, and the control of the oil-bearing 
regions of the earth had become a point of major conflict between- 
the great powers. Only after the Versailles peace settlement did 
the United States discover that British and French control of the 
Middle East meant control of the largest oil-bearing region of the 
world. When, by the so-called “Red Line Agreement,” the two 
nations sought to monopolize the petroleum resources of the region 
for their own nationals, the U.S. Department of State demanded 
and finally obtained a place in the region for future development 
by U.S. companies. Similar use of the Department of State as 
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“the advance business agent abroad,” as President 
phrased it, was also made in Latin America, During 
administration a proposal passed the Senate to reco 
lombia for the acquisition of the Panama Canal Zone. th 
apology being made in the hope of receiving oil concessions 
were, in fact, then quickly made to U.S. companies, Othe 
during the Harding and Coolidge years U.S. relations with’ 
America remained the same as they had been under Th 
Roosevelt and Taft. United States armed forces were in 
ruling Haiti and, for a time, Nicaragua. But the new spin 
times was evident in 1926 when so much domestic criticism ws. 
leveled at the landing of Marines in Nicaragua that 
Coolidge sent Henry L. Stimson there to find a political solution 
that would permit withdrawal of U.S. troops, Relations wi 
Mexico also continued stormy, largely because of President ( C 
lidge’s firm support of U.S. oil companies in their fight wit 
Mexican government. So strong was the U.S. government's pre. 
sure against the Mexican plan to nationalize the country 
sources that in January 1927 it appeared that war might bra 
out. The crisis was eased when the Senate in effect repudiat 
both the president and his secretary of state, Frank B. 
When it became apparent that U.S. public opinion supported 
Senate the president backed down from his aggressive p 
Dwight Morrow was substituted for the incumbent US, amb 
sador in Mexico City. Morrow's conciliatory spirit, plus the 
of President Plutarco Calles’ administration for a sizable loan, 
to better relations. ; 
Under Pres. Herbert Hoover, relations between the U 
States and Latin America took a sharp turn for the better 
president-elect, Hoover traveled extensively in Latin Ame 1 
in his inaugural address he stressed the need for good rela 
based upon mutual respect. He advocated a policy of nonin 
vention, a principle that had already been enunciated by the D 
partment of State in the so-called “Clark memorandum” of 19 
which, in effect, repudiated the Roosevelt corollary to the 
Doctrine. The Marines were withdrawn from Haiti and ewe 
tually from Nicaragua, So much had relations improvi 
Mexico that Pres. Ortiz Rubio made an official trip to the | 
States, a trip that was followed by an agreement between th 
countries to work in unison to control the flood danger 
valley of the Rio Grande. f R 
Hoover’s World Policy—In his world policy, as in the la 
American, Herbert Hoover was far less nationalistic and fa 


in 1930 and the Geneva World Disarmament Conference 
in the face of a wave of criticism at home, sh 
ness to undertake international commitments pro 
not pledge the nation to the use of force. ji 
Politics and Domestic Policy, 1921-1930.—The po 
rection that the Harding administration would ai 
policy was quite apparent from the nature of the Pe 
pointments. With the exception of Hughes, the cabine 
up of Harding’s personal friends and party conservative i 
pulse of the new administration to turn the country J v 
good old days (implied in Harding’s term “normal 4 
evident. One of the first acts of the new majority 1 a 
to replace the Underwood Tariff Act with an emer m1, 1922 
and then with the Fordney-McCumber Act (Sept. £n gs0 
the new tariff bill, traditional industries, as well F ii 
war babies, sheltered from European competition t the a 
got most of what they desired, with the result tha 3 s pas 
duties were the highest in U.S. history. Such an aul Y 
despite the fact that a high protective tariff, bei in 
nation was young and in debt, was bound to lead 
financial trouble because the United States ha nek p 
ing industrial nation of the world and also its cher 
1930 even the once low-tariff South, rapidly 
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ported high duties. As a result, despite the request by many 
economists and even industrialists for lower rates, Congress in 
the Smoot-Hawley Act (June 15, 1930) again raised the customs 
duties. For the wave of economic nationalism that helped to bring 
on the great depression and then to prolong it, the United States 
had much to answer. 

The other major financial policy of the Republicans was largely 
the work of Andrew Mellon, the Pittsburgh multimillionaire who 
was first appointed as secretary of the treasury by Harding and 
continued in office under both Coolidge and Hoover. Faced in 
1921 with high wartime tax schedules, Mellon proposed the aboli- 
tion of all surplus-profit and gift taxes and a radical reduction of 
income taxes and at the same time preached the gospel of rigid 
economy for most governmental services. Congress prevented the 
lowering of the income tax below a maximum of 20%, a rate which 
during the boom years of the mid-1920s produced so much money 
that Mellon was able to retire a large part of the government 
debt. Perhaps Mellon’s most lasting contribution was his support 
of the Budget and Accounting Act of 1921, which placed the 
financial policies of the government for the first time on a sound 
businesslike basis. 

The Immigration Act of 1924, with its later amendments, was 
hardly a partisan measure, for it commanded support from both 
sides of Congress. By basing immigration quotas on national ori- 
gins, the act changed the historic free entry policy of the United 
States into one virtually of the closed door, and at the same time 
attempted to preserve in the future population structure of the 
country a majority of people whose ancestors had come from 
Northern and Western Europe. The Immigration Act, together 
with the two tariff bills, the budget act, and the tax reforms, con- 
stituted the total of important measures passed during the nine- 
year period between 1921 and 1930. For the most part the Re- 
publican conservative policy was expressed by administrative acts 
rather than by legislative measures. 

Among the few able men that Harding appointed to high ad- 
ministrative posts was Herbert Hoover. During the eight years 
he served as secretary of commerce under Harding and Coolidge, 
Hoover made a notable record, His department became one of the 
most efficient in the government; it supplied businessmen with ac- 
curate and useful information on foreign trade and opportunities; 
and it inspired the adoption of standardization techniques and 
more efficient procedures among domestic producers. Most of the 
other Harding and Coolidge appointments, however, were not such 
happy ones. Some key men appointed to the regulatory agencies 
publicly confessed that they were against government regulation. 
The Interstate Commerce Commission, the Federal Trade Com- 
Mission, and other important federal agencies consequently became 
almost inactive and lost much of the prestige they had acquired in 
former years. Some presidential appointees to the cabinet or to 
lesser posts were so biased in favour of business, and so anti-labour 
and anti-farmer in their outlook, that they quickly lost the confi- 
dence of these latter groups. Harding's attorney general, Harry 
M. Daugherty, instead of negotiating with the unions during the 
Coal and railroad strikes of the early '20s, preferred to obtain 
Sweeping injunctions against labour from friendly courts and then 
se federal troops to support his anti-labour convictions. The 
Harding and Coolidge appointments to the Supreme Court and to 

€ lesser federal courts were almost invariably conservative, and 

eir decisions from the bench accentuated the reactionary drift 

0f the times, After his appointment as chief justice of the Su- 
Preme Court by Harding, former President Taft wrote that he had 
fen elevated to the court in order to reverse some past decisions. 
Ste the Harding and Coolidge administrations, in fact, the 
upreme Court set a record in declaring state and federal laws un- 
“onstitutional, extracting the teeth from many of the regulatory 
a reform measures passed during the first 20 years of the cen- 
Whe Still others of Harding’s appointees turned out to or 
eT As a result of a series of Senate investigations—the Tea- 
‘ome investigation conducted by Sen. Thomas J. Walsh of 

in ontana being only the most publicized one—for the first time 
“i € nation’s history a cabinet officer, Albert B. Fall, went to jail 
accepting a bribe. (See Or Reserves Scanpat [U.S.].) 
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Attorney General Daugherty, eventually dismissed by Coolidge, 
was tried twice and each time refused to testify on the grounds 
that he might incriminate himself. Other lesser officials were 
imprisoned and still another committed suicide. 

That the Republican legislative and administrative record was 
not more pro-business and more anti-labour and anti-farmer in the 
20s was due in the main to a group of western Republican sena- 
tors and representatives who, combining with the minority Demo- 
crats, were able to stop some of the more debatable appointments 
as well as some of the more questionable pieces of legislation fa- 
voured by the party hierarchy. Coolidge’s repeated request to dis- 
pose of the Muscle Shoals (q.v.) Dam to private industry was killed 
largely through the efforts of Sen. George W. Norris of Nebraska, 
Coolidge’s nomination of Charles B. Warren as attorney general 
was blocked as much because of Warren’s ultraconservative views 
as because of his well-known connection with the sugar trust. Oc- 
casionally the combination of Republican progressives and Demo- 
crats also succeeded in writing legislation on the statute books, 
The act creating Boulder Dam, which eventually converted the 
lower Colorado River into a great source of electric power and 
water for California, Arizona, and Nevada, was passed (Dec. 21, 
1928), supported by both Sen. Hiram Johnson of California and 
Secretary of Commerce Hoover against the fierce opposition of 
the private power interests. The farm legislation of the Harding 
administration that extended agricultural credits and increased fed- 
eral regulatory power over commodity exchanges and stockyards 
was the result of pressure from the progressives. But the combined 
strength of the farm and liberal elements in the early 1920s was 
not sufficient to pass either the McNary-Haugen Bill or its corol- 
lary, the export-debenture plan, both of which sought to aid the 
hard-pressed farmers by subsidizing the export of surplus farm 
commodities. President Coolidge finally vetoed the McNary- 
Haugen Bill in 1928 and President Hoover persuaded Congress to 
accept his Agricultural Marketing Act (June 1929) without includ- 
ing the controversial export-debenture scheme. 

Elections of 1924 and 1928.—With Harding's death in San 
Francisco on Aug. 2, 1923, little changed in the total political com- 
plexion of the White House. If anything, Calvin Coolidge was 
more conservative and more responsive to business interests than 
Harding was. He openly admired business leaders and men of 
great wealth and disliked liberals, radicals, and change. ‘The al- 
ready evident booming prosperity made him the hero of the busi- 
ness classes as well as of a good many other people. The Republi- 
can convention of 1924 nominated him on the first ballot with only 
34 votes going to Sen. Robert La Follette and 10 to Hiram Johnson 
by the way of protest. The Democrats, expecting to take advan- 
tage of the Harding scandals and the continuing agricultural dis- 
tress, threw away their chances in the notorious struggle between 
their two leading candidates for the nomination, Alfred E. Smith 
and William G. McAdoo. After 103 ballots the Democratic con- 
vention nominated John W. Davis as a compromise, but by that 
time the party was so split between the eastern, anti-prohibition, 
Catholic faction and a southern, prohibitionist, Protestant group 
that even Davis considered the nomination “worthless.” Dis- 
mayed by the conservative cast of both candidates of the two 
major parties, many liberals, Republican progressives, Socialists, 
and labour representatives quickly united and formed the Pro- 
gressive Party which, meeting in Cleveland, O., nominated Robert 
La Follette as its standard-bearer, In the following election, 
Coolidge easily won a far greater popular vote than the combined 
totals for Davis and La Follette. The new Congress, moreover, 
was so overwhelmingly Republican that the dissident western pro- 
gressives no longer held a balance between the major parties. 

Four years later Calvin Coolidge may have been surprised at 
the reception of his cryptic public statement, “I do not choose 
to run.” Taking his words at their face value, the Republicans, 
except for the delegates from the farm states, nominated Herbert 
Hoover. His Democratic opponent was Alfred E. Smith, who by 
1928 was obviously the best-known and most successful Demo- 
cratic politician. For four terms Smith had been an able and 
liberal governor of New York; he was a favourite of the eastern 
urban group in the party, and his platform was designed to appeal 


672 


also to the farmers in the Middle West. But the outcome of the 
election was influenced by the country’s booming prosperity, 
Smith’s stand against prohibition, his'thoroughly urban lower-class 
background, and his Roman Catholic religion. Hoover won an 
easy victory, carrying a majority of the old Confederate states and 
polling more than 21,000,000 popular votes to about 15,000,000 for 
Smith. Even so, Smith had carried Massachusetts and Rhode 
Island and had sharply reduced the usual Republican majorities 
in the great northern cities and in the farming states of the Middle 
West. The tide that had elected three Republican presidents in 
the decade had begun to recede, and the election of 1928 fore- 
shadowed what was to happen in 1932, 

The Urban Business Society —By 1920 the federal census 
showed that over half the American people lived in cities or small 
towns. During the next ten years the proportion of Americans still 
devoted to farming as a way of life dwindled rapidly. Outside of 
its urbanism the most important factor determining the character- 
istics of this new U.S. society was its encompassing commitment 
to business and business values. Politicians, teachers, ministers, 
publicists lauded the businessman and his works, more so, perhaps, 
than in any other decade in the nation’s history. American busi- 
ness responded with an astounding outpouring of national wealth. 
While the price level moved very little in the decade, almost every 
other industrial index went up. Total industrial production in- 
creased during the ten years by as much as 60%, a figure far out- 
stripping the gains in population. Consequently, industrial wages, 
monthly salaries, profits, and dividends all rose appreciably. Al- 
though the real earnings of industrial workers went up by only 
10% in the decade, their hours of labour were reduced moderately 
and their working conditions improved substantially. For the 
rapidly growing white-collar classes engaged in sales and service 
industries, increases in real income were even larger, while in- 
creases for the upper economic classes were nothing short of sen- 
sational. In spite of the rapidly growing economy some industries 
—agriculture, textiles, and coal mining in particular—were on the 
brink of disaster. But by 1929 the national per capita income 
stood at $681, a record high. On the average, Americans were 
better clothed and better housed than the people of any other 
nation in history. In the light of available evidence, Herbert 
Hoover's inaugural statement on March 4, 1929, that man was in 
sight of triumphing over poverty, seemed a reasonable one. 

‘New Social Trends.—Both the rapid evolution of U.S. industry 
and technological change had some surprising effects upon society 
and indeed upon the American character. The competitive process 
had spurred industry toward mass production, but even in the 
20s it was understood that a necessary concomitant of mass pro- 
duction was mass consumption. To beguile the consumer into 
purchasing, advertising and installment buying techniques devel- 
oped rapidly. On almost every hand citizens were urged not’ to 
save but to purchase, and the way was made easy for the average 
man to run into debt. As a consequence, the old American urge 
toward thrift and financial stability began to erode. Simulta- 
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neously, the almost unparalleled growth of the automobile, motio 
pictures, and the radio into three of the nation’s largest and mist 
important mass industries heralded the rise of a leisured society 
well as one in which the masses set standards not only for man 
factured products but also for the nation’s cultural activities. 
magazines, newspapers, books, drama, and music were engu 
the mass marketing techniques, the end product inevitably Y 
‘he resulting 
change in cultural standards drew the fire of intellectuals, who be 
came bitterly critical of the culture that had produced Aa 
The new urban life naturally made profound changes 1 fol n 
and morals, In particular, it liberated women from the Sy F 
And as it became more common for women to work outs iy 
family, the divorce rate went up alarmingly. Women ni 
changed their dress, began to drink and smokepand show? i 
new-found independence by competing with men in ee 
ways. The rapidly changing relationships, between i E 
gendered a conflict between social conservatives an! g A 
ists, and in part between the older and younger ene l 
of the last achievements of the early 20th-century gar JALO 
been to pass the 18th Amendment and to put the Jorr 
the statute books instituting nationwide prohibition Ti est 
the enforcement of the act soon proved almost impos es) 
cially in the large cities where bootlegging and the ane i 
came normal parts of urban life. The illegal liquor d tit 
provided the financial incentives upon which orga 
flourished. Notorious gang leaders such as Alphons 
Al’) Capone of Chicago arose out of the incessan 
corrupting city officials and defying the law. | 
traffic the gangs entered the fields of prosin 
eventually preyed on legitimate businessmen a Hai 
Rur “protection rackets.” So bad did the stuP oil! 
that even some former prohibitionists supporte vinted a O 
Volstead Act. In May 1929 President Hoover appo ang jt 
mission on Law Enforcement and Observance, a thee! 
investigating the entire field of crime and lawless “jond 
the final report of this so-called Wickersham © 
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the question of whether the prohibition amendment should be re- 
pealed, its findings on crime and law enforcement were so startling 
that demand for reform was soon in evidence, 

The controversy over prohibition and crime illustrated again the 
division existing between the social conservatives and the modern- 
ists. On the whole, the “dry” group belonged to the old Protestant 
rural American stock while the “wets” were largély urban and in- 
cluded many of the recent immigrants. The 20th century Ku 
Klux Klan (g.v.), which grew rapidly after 1920, contained many 
of these elements of rural Protestant protest against the new urban- 
ism, The wave of religious fundamentalism brought to national 
attention by the famous Scopes anti-evolution trial in Dayton, 
Tenn: (see Scores TRIAL), and by heresy charges made against 
prominent Protestant ministers, also indicated the tension existing 
between the two social factions, During the Hoover-Smith election 
of 1928 some of the same social lines were drawn between the 
contesting parties, and the battle was further joined in the fields 
of literature and painting, where a brilliant younger generation of 
novelists and artists was recording its private view of the rapidly 
changing world. 

The Stock Market Crash.—The wonderfully prosperous world 
of the 1920s came to an abrupt end in September 1929. Through- 
out the spring and summer months of Hoover's first days in the 
White House the golden prosperity that had ‘characterized the 
previous seven years continued. There were warnings that a vast 
change was taking place in the economy. The residential construc- 
tion industry slumped in 1928, and business expenditures for cap- 
ital improvements soon began to decline. But most eyes were 
closed to such developments and were focused only on the phenom- 
enal rise of the stock market. There the speculative forces, which 
by 1929 had gotten completely ‘out of hand, were pushing the 
market up to new historic heights almost every week. President 
Hoover tried to stem the tide by reversing the easy money policies 
that Coolidge and his secretary of the treasury, Mellon, had en- 
couraged. But by the time of Hoover’s inauguration the profits 
from stock speculation were so great that no normal change in 
money policy could cure'the mania for easy wealth. Daily during 
July, August, and early September, the market swept up to new 
highs, ‘Then on Sept, 7 a reaction started, culminating on Oct. 24, 
which came to be known as Black 
Thursday. On that day almost 
13,000,000 shares of stock were 
sold\and prices dropped faster 
than ever before in history: The 
crash started a downward move- 
Ment that was to continue for 
two years; by the time it touched 
bottom it had wiped out) two- 
thirds of the value of all listed 
Securities, It also led to imme- 
diate demands for repayments of 
Sans, a vast financial contraction 
Which, in turn, led to the great 
industrial depression. Although 
at the beginning of 1930 the presi- 
Sins was reiterating his hopeful 

latement that business con- 

tions were “fundamentally 

pade it was soon apparent that 

bd decade of prosperity had 
ed. (G. E. Mo.) 
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fue stock market crash did not 
it ite depression, but it did 
Ree a deflationary spiral as 
nee began to curtail their 
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prosperity was “just around the corner,” but as the months passed 
it became evident that the nation was entering a period of severe 
depression, Foreign trade fell sharply, factories were closed, the 
number of unemployed grew. alarmingly. Mortgages were fore- 
closed, banks failed, dividends were not paid; the prices of wheat, 
cotton, copper, oil, and other commodities kept on sinking; the 
federal surpluses were turned into deficits; and the buying power 
of the nation was paralyzed. 

What did cause the depression? Many economists a generation 
later were of the opinion that many things had been wrong in the 
1920s, things that would have been difficult to remedy, As pro- 
duction had increased rapidly during those years, too little of the 
profits had gone to workers or farmers, and too much had gone 
into the construction of new factories that produced more goods 
than consumers could buy. One-third of all personal income went 
to 5% of the population, Part of corporate profits went into build- 
ing plants overseas, but the rest of the world was far from pros- 
perous and was unable to buy the goods that poured from overseas 
factories, and from those within the United States. Further, the 
U.S. government had been pursuing unsound policies: the tax 
program of Secretary Mellon had failed to reduce inequalities in 
income and increase consumption; tariff policies had hindered the 
growth of foreign trade; nothing was done to limit speculation in 
securities; and not enough was done to increase the farmers’ pur- 
chasing power. 

Why did the depression become so serious? The deflationary 
spiral began because the economy was unsound and businessmen 
had become pessimistic, Corporate structures, especially holding 
companies, and the banking system were not organized to with- 
stand the strain of depression, and the collapse of businesses and 
banks often led to other failures. Runs on banks were contagious, 
The government contributed to the seriousness of the depression 
by doing the time-honoured things that all the leaders of business 
and politics expected of it: it tried to balance the budget and to 
keep the nation on the gold standard, Unfortunately these efforts 
were deflationary, and deflation was one of the major causes of the 
nation’s economic difficulties, not a remedy for them. 

President Hoover’s Recovery Program.—In the 19th cen- 
tury, presidents having to cope with serious depressions felt that 
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their only significant responsi- 
bility was to keep the government 
solvent. President Hoover also 
wished to keep the government 
solvent; almost everyone in the 
country feared the effects of un- 
balanced budgets and a mounting 
government debt. But President 
Hoover went further than any of 
his predecessors in utilizing the 
powers of the government in a 
positive, although limited way, to 
try to restore prosperity. Al- 
though he read ominous portents 
in the stock market crash, he tried 
to restore confidence by announc- 
ing, “The fundamental business 
of this country, that is production 
and distribution of commodities, 
is on a sound and prosperous 
basis.” He held a series of con- 
ferences with business, farm, and 
labour leaders at which each group pledged itself to contribute to 
economic stability by maintaining production, employment, and 
existing pay scales. At the same time, Hoover tried to stem defla- 
tion by liberalizing federal reserve credit, cutting taxes, and ob- 
taining from Congress an unprecedented increase of $423,000,000 
in the public works appropriation, 

By the early part of 1931, these efforts seemed sufficient and the 
depression appeared to be no worse than that of 1921. Then, the 
threatened financial collapse of Western Europe brought a new 
wave of deflation to the United States. In hopes of saving the 
financial system of Germany, which, if it collapsed, might well 
bring down that of other nations, President Hoover agreed in June 
1931 toa one-year moratorium on the payment of reparations and 
interallied war debts. This move was of relatively little help. 
The financial systems of England and other Western European 
nations survived, but by September most of them had gone off 
the gold standard and devalued their currency. During the spring 
crisis in 1931 European gold was withdrawn from the United States 
and European-held securities were dumped on the Wall Street 
markets. Devaluation of foreign currency further cut the nation’s 
already declining international trade, These disasters, heightening 
difficulties at home, caused the depression to become steadily 
worse from May 1931 to July 1932. 

Worsening conditions forced President Hoover to propose more 
and more drastic measures to bring about recovery. As much as 
possible, he still wished the recovery program to be voluntary, 
and Congress, by this time under the control of Democrats, at- 
tacked many of his proposals and called for still more drastic 
action. In the campaign of 1930, the Democrats had won control 
of the House by a narrow margin (220 to 214), and had almost 
won control of the Senate (47 Democrats, 48 Republicans). By 
forming a coalition with progressive Republican senators, the Dem- 
ocrats were able to muster a majority of votes against admin- 
istration measures when the 72nd Congress assembled on Dec. 7, 
1931. Nevertheless, Congress approved (January 1932) Hoover’s 
request for creation of a federal loan agency, the Reconstruction 
Finance Corporation (RFC), with a capitalization of $2,000,- 
000,000 and with authority to make loans to banks, insurance 
companies, agricultural associations, railroads, and other industries. 
The RFC loaned $1,500,000,000 to banks and businesses during 
its first year. In July 1932 President Hoover signed a measure 
allowing it to lend an additional $1,500,000,000 for self-liquidating 
public works and $300,000,000 for relief purposes. The RFC did 
much to keep the depression from becoming worse and later served 
as the principal lending agency during the New Deal, World War 
II, and the period of postwar reconversion. (See ReconsTRUC- 
TION FINANCE CORPORATION.) 

Foreign Policies.—President Hoover came into office dedi- 
cated to the pursuit of peace. He was instrumental in calling the 
London Naval Conference of 1930, at which the United States, 
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England, and Japan extended the ban on battleshi 
until 1936 and fixed ratios for the construction of 
of ships. He also sent a delegation to the Geneva 
the limitation of armaments in 1932, but the confe 
succeed in reducing land.armaments. In Latin-An 
Hoover moved toward the program which under h 
would be dramatized as the Good Neighbour policy, 
sion caused several Latin-American nations to defa 
owed to Americans, Hoover refused to intervene; w 
Latin-American governments were overthrown by’ 
recognized the de facto governments without quesi 
The most serious foreign crisis of Hoover’s term 
Asia when the Japanese Army, in effect ignoring 
foreign office, began an invasion of Manchuria in Si 
Secretary of State Henry L. Stimson favoured coop 
League of Nations in placing an economic emba 
upon Japan, even at the risk of war, but Hoover was: 
low Stimson to do no more than apply moral press 
This Stimson did on Jan. 7, 1932, when he issued a 
sequently known as the Stimson Doctrine, asserting 
States would not recognize any territorial, change bi 
in China by the use of armed force. The League of 
sequently accepted Stimson’s nonrecognition policy | 
February 1933 it asked Japan to withdraw from Man 
resigned from the League in protest. 
Campaign of 1932.—The Republican national 
which met in Chicago on June 14, 1932, endorsed tht 
ministration and on the first ballot renominated 
Charles Curtis. The Democrats met in the same Gil 
Though the primaries had given Gov. Franklin D. 
New York a substantial majority of the delegates, 
short of the two-thirds (770) necessary for nominal 
rules then in effect). An anti-Roosevelt group hi 
E: Smith, John J. Raskob, and Jouett Shouse develop 
able strength in New England and New York. Ni 
were put in nomination, including, besides Roosevelt an 
four state governors and John Nance Garner of Texas, 
of the House of Representatives. On the first ba 
had 6664 votes to 201} for Smith, 904 for Ga 
divided among the other candidates. On the fourth ba 
wishing to avoid a deadlock that would hurt the 
his delegates to Roosevelt, who was nominated 
1,154 votes. Garner was then named for vice-presiat 
velt, though crippled since 1921 by infantile paralysis, 
flew from Albany to Chicago and broke precedent b 
his acceptance speech to the assembled delegates 1m P 
it, he pledged himself to “a new deal for the Am 
Editorial writers and cartoonists picked up the phrase; 
velt’s program soon became known as the New Deal | 
In the campaign that followed, Roosevelt had | 
in persuading voters that the only hope of recovery 
pression lay in a change of administration. Banks W 
the hundreds. Mills and factories were shut down. 
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the number of unemployed ranged as high as 13,000,000—one 
worker in four—and many of those who were at work were receiv- 
ing only subsistence wages. One-quarter of the farmers had lost 
their farms. One thousand farmers in Iowa picketed the roads to 
prevent the delivery of their grain, milk, and livestock at prices 
which did not pay for production, A “bonus army” of 12,000 to 
14,000 war veterans marched on Washington in the summer of 
1932 to demand that Congress immediately pay their bonus for 
wartime service, which was not due until 1945. When Congress 
refused to act, about half of the marchers went home; the other 
half was driven out by the Army, using tanks and tear gas. Roose- 
velt toured the country, promising aid for farmers, businessmen, 
and the unemployed, together with governmental economy and a 
balanced budget. He appealed strongly to Republican progressives 
as well as to Democrats and was especially popular in the South 
and the West. President Hoover campaigned vigorously in the 
final weeks, warning that under Roosevelt conditions could be 
much worse. But it was of little avail. Roosevelt carried every 
state except six (Maine, New Hampshire, Vermont, Connecticut, 
Delaware, and Pennsylvania) with 472 electoral votes to 59 for 
Hoover. The popular vote was 57.4% for Roosevelt and 39.7% 
for Hoover. The Democrats secured an overwhelming majority 
in both the House (310 to 117) and the Senate (60 to 35). 

Constitutional Amendments.—The final short session of the 
12nd Congress, which met in December 1932, was the last of the 
“lame duck” sessions. In February 1933 the 20th Amendment to 
the Constitution was ratified; it provided that thereafter the Con- 
gress elected in November should begin its session on the third day 
of the following January, and that the president should be inaugu- 
rated on Jan. 20 instead of on March 4. The last “lame duck” 
Congress passed a proposed 21st Amendment in February 1933 to 
repeal the 18th (prohibition) Amendment; it was ratified in De- 
cember of the same year. 

Roosevelt Takes Office.—President-elect Roosevelt chose a 

cabinet notable for its balance of political, economic, and sectional 
interests. Its most influential members were Secretary of State 
Cordell Hull of Tennessee; Attorney General Homer S. Cummings 
of Connecticut; Secretary of the Interior Harold L. Ickes of Mi- 
nois; Secretary of Agriculture Henry A. Wallace of Iowa; and 
Secretary of Labor Frances Perkins of New York, the first woman 
to sit in the cabinet, Besides these official heads of departments, 
President Roosevelt relied heavily upon the counsel of a number 
of advisers who were called the “brains trust” because many of 
them were college professors. Notable among them were Ray- 
mond Moley (for a time assistant secretary of state), Rexford G. 
Tugwell (later undersecretary of agriculture), and A. A. Berle 
later assistant secretary of state), all of Columbia University; 
Felix Frankfurter (later Supreme Court justice) of Harvard Uni- 
versity; and Roosevelt’s longtime secretary, Louis M. Howe. 
Notable advisers later on were two lawyers, Benjamin V. Cohen 
and Thomas Corcoran, and a social worker who directed the relief 
Programs, Harry L; Hopkins. 

The nation was in a state of crisis when Roosevelt took office 
on March 4, 1933, Shortly after the November election President 

lover had invited the president-elect to Washington to confer 
With him on measures that might ease the situation during the four- 
Month “interregnum” before Roosevelt’s inauguration. But Gov- 
mor Roosevelt was not willing to commit himself to policies be- 
Ore the power and responsibility were actually in his hands, nor 
Was he willing to abandon his plans for a “new deal” and return to 
the Hoover program. The winter of distress wore on, and when 
Mauguration day arrived the country was in acute straits. Begin- 
hing with Michigan in mid-February, state after state had closed 
its banks to prevent runs by panic-stricken depositors. In the 
tight days preceding March 4, more than $1,500,000,000 had been 

awn from the banks that were still open throughout the nation. 
-us was the setting in which the new president delivered his 
Maugural address, Above all, he tried to dispel the fear in people’s 
minds, “This great Nation will endure as it has endured, will 
"vive and will prosper,” he assured them. “So, first of all, let 
Me assert my firm belief that the only thing we have to fear is fear 
itself,» There was nothing very novel in the inaugural address, 
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but it helped remarkably to restore confidence, In its aftermath, 
Roosevelt acted quickly but conservatively to end the banking 
crisis in a manner satisfactory to bankers. On March 6 he issued 
a proclamation closing all the nation’s banks and called Congress 
to meet in special session three days later. On March 9, within 
four hours, both House and Senate passed the Emergency Banking 
Relief Act, empowering the administration to strengthen sound 
banks and reopen them, Weaker banks were to remain closed, 
Within three days, three-quarters of the banks belonging to the 
Federal Reserve System reopened, and within a month $1,000,000,- 
000 of hoarded money had been redeposited in them, 

Roosevelt followed this recovery measure with a series of other 
measures, similarly intended to reassure business, An Economy 
Act, designed to save $500,000,000 by reducing federal salaries and 
veterans’ pensions, was signed March 20, but a year later Congress 
restored most of the cuts in veterans’ benefits over the president’s 
veto. On March 22 Roosevelt signed the Beer-Wine Revenue Act 
that legalized the sale of beer of 3.2% alcoholic content (the Pro- 
hibition Amendment was still in effect) to stimulate recovery and 
increase tax revenues. These slight measures so cheered business- 
men that the stock market went up 15%, but the main New Deal 
program was still to come, 

The “Hundred Days” Program.—Roosevelt had planned to 
submit his major recommendations to Congress several weeks 
later, after he had completed making appointments, But with 
Congress in session and in a receptive mood, and with the nation 
wildly enthusiastic in his support, he decided to act immediately, 
Some of the legislation he proposed was aimed at what was. called 
“relief’—the amelioration of hardships at once—and some at 
economic recovery, which Roosevelt hoped would come in a matter 
of months. Later, he expected to submit to Congress proposals for 
long-range reform legislation (most notably a social security pro- 
gram) to eliminate the maladjustments that were held to be re- 
sponsible for the depression and likely to cause future depressions. 
Between March 16 and May 17, 1933, he sent messages and draft 
bills to Congress proposing an agricultural recovery program, un- 
employment relief, federal supervision of investment securities, 
creation of a Tennessee Valley Authority, prevention of mortgage 
foreclosures on homes, railroad recovery legislation, and an indus- 
trial recovery program. The special session of Congress sat from 
March 9 to June 16, 1933, and'in those 99 days enacted all of 
Roosevelt’s proposals, an unprecedented legislative achievement, 

The AAA.—The passage of the Agricultural Adjustment Act in 
May 1933 marked the beginning of an era in which the U.S. farmer 
received aid from the federal government to improve his economic 
status. It was a culmination of a struggle on the part of the farm- 
ers since the Populist movement of the 1890s. Roosevelt's cam- 
paign promises in 1932 had won thousands of farmers away from 
the Republican Party, which in later years could win them back 
only by promising similar preferential treatment. Aid to the 
farmers was also part of the general program for restoring pros- 
perity; in referring to depressed agriculture, Roosevelt had earlier 
commented, “This Nation cannot endure . . . half ‘boom’ and half 
‘broke.’” The Agricultural Adjustment Act was an omnibus farm 
relief bill, embodying the schemes of the major farm organizations 
to limit crops, and of agrarian radicals to inflate the currency. 
(The Thomas Amendment, named for Sen, J. W. E. Thomas of 
Oklahoma, authorized Roosevelt to use six different methods of 
inflation.) The Agricultural Adjustment Administration (AAA) 
established by the act put into effect a “domestic allotment 1 plan 
to make payments to producers of seven basic commodities (wheat, 
cotton, corn, hogs, rice, tobacco, and milk and dairy products) in 
return for cutting their output. It was a subsidy program to pay 
farmers for voluntarily reducing their production and its goal was 
the restoration of “parity prices,” prices that would give the farmer 
the purchasing power his dollar had had during the base period 
(1909-14; for tobacco 1919-29). ‘Taxes paid by the proces- 
sors of the seven commodities provided funds for the benefit pay- 
ments, Through 1936, benefit payments totaled only $1 ,500,000,- 
000, not sufficient to stimulate the economy, especially since the 
money had been collected from consumers and thus reduced their 
buying power. What really cut the farm surpluses and led to in- 
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creases in commodity prices was the drought during the 1933-36 
period. The cash income of farmers nearly doubled between 1932 
and 1936 (from $4,700,000,000 to $8,700,000,000), but it was not 
until 1941 that it exceeded the 1929 level. In spite of its limited 
achievements, the early AAA program was favoured by most 
farmers. 

NRA and Business Recovery.—Both businessmen and work- 
ers were eager for the government to intervene upon their behalf 
through some sort of economic regulation similar to that in force 
during World War I. Workers sought through the Black Bill 
(named for Sen. Hugo Black of Alabama) to limit the workweek to 
30 hours. Employers opposed the Black Bill and favoured a 
scheme that leaders of the U.S. Chamber of Commerce and others 
had been proposing, to give government backing to trade associa- 
tion agreements to stabilize production and prevent price slashing. 
Out of these proposals and others, the New Dealers fashioned an 
omnibus recovery bill, which became the National Industrial Re- 
covery Act of June 1933. It granted businessmen what they 
wanted; in return it gave workers wages-and-hours protection and 
the right to bargain collectively. In the hope that consumer buy- 
ing power could be raised as rapidly as prices and wages, there 
was attached to the act a large public works appropriation to 
“prime the pump” of the economy. 

Gen. Hugh S. Johnson, administrator of the National Recovery 
Administration (NRA), sat with committees representing each 
industry to work out codes of fair practice, not only establishing 
practices within the industry which the businessmen wished but 
also setting labour standards and 
in many industries abolishing 
sweatshops and child labour. 
Violators of the codes would not 
be permitted to display the Blue 
Eagle (the symbol of coopera- 
tion) and in theory at least could 
be prosecuted in the courts. In 
practice, much went awry. While 
codes were being negotiated, man- 
ufacturers, anticipating higher 
prices and greater demand, in- 
creased production from an index 
figure of 56 in March to 101 in 
July 1933. Buying power did not 
keep pace, and by the fall of 1933 
the “boomlet” was over. The 
NRA had hastily promulgated a 
stopgap “blanket code” to cover all industries during the negotiat- 
ing process, but by February 1934 it had negotiated far too many 
codes—a total of 557 basic codes and 208 supplementary codes. 
Such a mass of detail proved almost unenforceable. Small busi- 
nessmen complained that they could not afford to obey the regula- 
tions set by the big-business representatives who had drafted the 
codes; all businesses resented the labour provisions. Workingmen 
felt they obtained little from the codes, although in a few indus- 
tries, such as textiles, child labour was ended and working condi- 
tions were improved. Section 7(a) of the National Industrial 
Recovery Act guaranteed workers the right to bargain collectively 
through unions of their own choosing; it led to a strong unioniza- 
tion movement and numerous strikes against employers who were 
determined to defend the open shop. To ameliorate the collective 
bargaining struggle, President Roosevelt in August 1933 established 
a National Labor Board under Sen. Robert F. Wagner of New 
York. In 1934 it was replaced by a National Labor Relations 
Board, which, like its predecessor, had little power at the time. 

Some benefits came from the NRA experiment—establishment 
of minimum wages and maximum hours for workers, outlawing of 
child labour, and establishment of the right to bargain collectively. 
In a few chaotic major industries such as textiles and bituminous 
coal, government aid in regulating production may also have been 
needed. But basically the NRA was too complicated to be en- 
forceable, tended to create monopoly conditions, and raised prices 
without a comparable increase in consumer buying power. The 
public works appropriation did not succeed in priming the pump. 
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This latter aspect of the recovery program 
Secretary of the Interior Harold L. Ickes, who app 
ects only slowly and cautiously. : 

The Relief Programs.—One of the most 
new administration was to provide federal relief 
hungry people. Many cities and states were able 
a pittance; in one northern city for example, only 
per person per meal was made available. Fed 
needed to augment these sums. Congress approp 
$500,000,000 and established the Federal Emerg 
ministration (FERA) to provide grants (rather thi 
Hoover) to state relief agencies. In return, the st 
to meet federal standards in the administration of 
grams. In addition, Congress created the Ci 
Corps (CCC) to employ young men whose famili 
to work in reforestation and similar projects, ” 
throughout the 1930s was one of the most popular i 
agencies, enrolled approximately 500,000 young me 
Several laws were passed to aid farmers and homeo) 
threatened by mortgage foreclosures. The Fai 
tration was a consolidation of several earlier 
1933-34 it refinanced about 20% of all farm 1 
homeowners, the Home Owners’ Loan Corporatio 
tablished in June 1933, refinanced about one-sixth 
on homes. In 1934 Congress created the Federal! 
istration (FHA), more a recovery than a relief 
mortgages upon new construction and home rep; 
the Reconstruction Finance Corporation, under 
agement of Jesse Jones, continued to make loan 
firms and began to use a small percentage of il 
to small businessmen. Between 1932 and 1941 th 
total of $15,000,000,000 on such good security tha 
ultimately repaid. (ee 

The collapse of the minor NRA recovery b 
1933 necessitated additional relief and recovery mi 
the winter of 1933-34 a temporary work relief 
Works Administration (CWA), employed 4,000,001 
persons at emergency projects. Many of the 
little value except in giving people something 
applied the derisive term “boondoggling” to them, 
of nearly $1,000,000,000 into the economy bron ti 
sure of recovery; the production index rose from 71 
1933 to 86 in May 1934. W 

Managed Currency.—During the winter of 
velt also experimented with mild currency inflation 
trying to bring about recovery. Two agriculi 
Cornell University, G. F. Warren and F. A. Pe 
him that if the price of gold were increased the pi 
commodities would also rise. In the spring of 1933 ti 
gone off the gold standard and in October the § 
buying gold and thus devaluating the dollar. 
Roosevelt obtained legislation from Congress rel 
content of the dollar to 59.06% of what it had b g 
Holders of securities that were payable in gold wel 
Al Smith attacked the so-called “commodity dollar 
loney dollar.” The Silver Purchase Act of 
tripled the price of silver at home and thus su! 
mining interests, was so cautiously administered 
Department that it brought little or no inflation. 
gold and silver programs may have arrested the í 
prices; at the same time they brought the level of 
world market down enough to stimulate foreign 
portant, they created the precedent that the fed 
would henceforth manage the currency. 

Early Reform Legislation —In both finance 
some reform legislation was enacted early in thé 
Glass-Steagall Act of June 1933 was notable less 
prohibiting speculation by banks than for its crea) 
eral Deposit Insurance Corporation (FDIC), 
small bank deposits against loss. Later, the Ba 
altered and strengthened the Federal Reserve S: 
a seven-man board of governors with power to 
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or interest rates and to supervise important functions of the fed- 
eral reserve banks. Two measures regulated stock exchanges: the 
“Truth in Securities” Act of 1933 required corporations to file data 
on new securities with the Federal Trade Commission, and the 
Securities Exchange Act of 1934 established a commission to 
undertake this function and police the stock markets. 

The most spectacular piece of conservation legislation was the 
establishment in May 1933 of the Tennessee Valley Authority 
(q.v.) for which Sen. George W. Norris of Nebraska had laboured 
for years. The TVA took over the Wilson Dam at Muscle Shoals, 
which had been built during World War I, and four other existing 
dams. It also built 20 new dams in the next two decades, regulat- 
ing floods in an area previously devastated by them, generating 
cheap electricity, producing inexpensive fertilizer, and undertaking 
the general rehabilitation of a poverty-stricken area. It succeeded 
in introducing conservation methods, improving the farmers’ lot, 
and bringing light industry into the seven-state region it served. 
President Roosevelt wished cheap TVA power to serve as a “yard- 
stick” for measurement of the rates of private electric utilities; 
nationally the residential rate dropped, partly due to TVA pres- 
sures, from 5.52 cents per kilowatt hour in 1933 to 3.67 cents in 
1942. Private utility interests meanwhile protested vehemently 
against what they claimed was the unfair basis upon which TVA 
figured its costs, - 

Other power development and irrigation projects were built in 
the West. Hoover Dam, which had been begun earlier on the Col- 
orado River, was completed in 1936; Bonneville Dam on the Co- 
lumbia River was completed in 1937; and the Grand Coulee Dam, 
also on the Columbia, in 1942,- Other measures concerning the 
West included the construction of a “shelter belt” of trees on the 
Great Plains, establishment of a Soil Erosion Service (later re- 
named Soil Conservation Service), passage of the Taylor Grazing 
Act of 1934 to regulate public rangeland, and enactment of the 
ag Reorganization Act of 1934 to protect the Indians and their 
lands, 

New Emphasis upon Reform.—Although much reform legis- 
lation was passed in 1933 and 1934, the main emphasis was on re- 
covery and relief. In 1935-36 the New Deal shifted more toward 
teform despite the growing protests of many businessmen, bankers, 
Newspaper publishers, and conservatives in both the Republican 
and Democratic parties. Some political leaders who stood to the 
left of the New Deal were promising far more than Roosevelt to 
those still suffering from the depression—and these suffering peo- 
ple far outnumbered the conservative critics of the New Deal. In 
the congressional election of 1934, when most voters could choose 
only between the New Dealers and candidates to the right, there 
Was not the usual shift toward the party out of power, but rather 
an increase in the already bulging Democratic majorities in both 
the House (319 to 103) and Senate (69 to 25). 

Behind these Democratic majorities were pressures throughout 
the country being whipped up by leaders with growing popular 
llowings. The most notable of them was Sen, Huey P. Long 
(9-0.) of Louisiana, who had created a virtual dictatorship in his 
own state and whose voting pattern in the Senate was almost iden- 
tical with that of the handful of Middle Western and Western 

publican progressive senators. Long, ambitious to be president, 
Won a following throughout the entire country with his “Share the 

ealth” program, which meant taxing great fortunes out of exist- 
ence and distributing the proceeds among the poor. Among north- 
«thers, especially in large cities, the Roman Catholic priest Father 
C arles E, Coughlin of Detroit attracted millions of listeners to 
's radio broadcasts in which he advocated nationalizing of banks, 
tilities, and natural resources and inflation of the currency. (In 

88, Coughlin founded the Christian Front, which was anti- 
itic and antidemocratic.) Throughout the nation, 5,000,000 

people joined Townsend Clubs, promoting Francis E. Town- 
R a progran to provide $200 per month for phe per ca 
be 0. It seemed possible that the leaders of this group a 
; mand sufficient votes in 1936 to throw victory to the Repul i 
ans, President Roosevelt referred to them as the “lunatic fringe. 
Storians are not certain whether the New Deal moved toward 
left because of the threat from these groups or from the right- 
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wing opposition, which in 1934 had formed the American Liberty 
League to fight the New Deal and to promote states’ rights, free 
enterprise, and the open shop, The pressure upon Congress from 
the left was especially effective, and at several points (especially 
in passage of the National Labor Relations Act) Congress nudged 
the president further left. At the same time, Roosevelt blamed 
the slowness of recovery upon the failure of business fully to co- 
operate and declared that reform was needed to bring recovery, 
Conversely, business blamed the continuation of the depression 
upon the uncertainties created by the New Deal, For whatever 
combination of reasons, Roosevelt moved in 1935 toward a vigor- 
ous reform program. In his annual message to Congress he de- 
clared, “We have not weeded out the overprivileged and we have 
not effectively lifted up the underprivileged,” Substantial aid to 
the underprivileged came in a series of measures. In the spring of 
1935, Congress appropriated $1,400,000,000 to establish the Works 
Progress Administration (WPA), which replaced direct relief with 
work relief; it paid from $15 to $90 per month and was planned 
to “help men keep their chins up and their hands in.” Between 

1935 and 1941 an average of 2,100,000 workers were carried on 

the WPA rolls, engaged in projects varying from the digging of 
sewers to the writing of travel guides. Younger people were aided 

through the National Youth Administration (NYA). Of enormous 

long-range significance was the Social Security Act passed in Au- 

gust 1935 to provide federal aid for the aged, retirement annuities, 

unemployment insurance, aid for persons who were blind or crip- 

pled, and aid to dependent children. The original act suffered from 

various inadequacies but was the beginning of a permanent, ex- 

panding national program. (See further Socia Security: 

United States.) Despite newspaper charges that it was a “soak 

the rich tax,” a tax reform law was passed in August 1935 and to 

some degree undermined Long’s Share the Wealth proposals. It 

provided for a maximum 75% income tax, 70% estate tax, and 

15% corporate-income tax, which had some effect in redistributing 

the national income. The Public Utility Holding Company Act 

of 1935, the compromise outcome of a stiff legislative battle, 

prohibited more than two strata of holding companies above public 

utility operating companies. The National Labor Relations Act, 

usually referred to as the Wagner Act in honour of its sponsor, 

Sen. Robert F, Wagner of New York, was enacted with Roosevelt's 

reluctant support. It replaced earlier weak collective bargaining 

legislation with the outright prohibition of a number of “unfair 

practices” on the part of employers, and created a strong National 

Labor Relations Board (NLRB) to enforce the law. Between 

1935 and 1940 Congress also strengthened the Federal Power Com- 

mission, gave the Interstate Commerce Commission authority to 

regulate trucks and carriers on inland waterways, and established 

the U.S. Maritime Commission (1936) and the Civil Aeronautics 

Authority (later Civil Aeronautics Board, 1938). 

The Supreme Court Intervenes.—While Congress was enact- 
ing new reform measures in 1935 the Supreme Court was invalidat- 
ing some of the earlier New Deal laws. In January, by an 8-to-1 
decision, it invalidated the code regulating the petroleum industry; 
in May it held by a 5-to-4 decision that the Railroad Retirement 
Act was unconstitutional, unanimously invalidated the Frazier- 
Lemke Farm Bankruptcy Act of 1934, and unanimously held that 
the NRA codes involved an unconstitutional delegation of legisla- 
tive power to the president and overstretched the commerce clause 
of the Constitution. The NRA decision (Schechter Poultry Corp. 
v. U.S.) created a national sensation. President Roosevelt charged 
that the justices were taking a “horse-and-buggy age view” of 
federal regulatory power. In January 1936, in another decision 
of prime importance, the court in the case of U.S. v. Butler in- 
validated the processing tax included in the Agricultural Adjust- 
ment Act. 

Destruction of the NRA code system, which had not been work- 
ing well, in some respects rescued the Roosevelt administration 
from an embarrassment, Congress promptly enacted new laws 
that salvaged some vital parts of the NRA system. The Connally 
Act of 1935 regulated overproduction of oil; the Guffey-Snyder 
Bituminous Coal Stabilization Act of 1935 virtually reenacted the 
bituminous coal code of the NRA, and when it was invalidated in 
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Grover Cl 
james G. Blaine 
enjamin F, Butler 


John P. St, John 
Benjamin Harrison . 
Grover Cleveland . 
Clinton B. Fisk . 
Anson J. Streeter. 
Grover Cleveland 
Benjamin Harrison 
james B. Weaver . 
john Bidwell 

imon Wing 


William McKinley . 


William J. Bryan 
Jein M. Palmer 


joshua Levering 

arles H. Matchett 
Charles E. Bentley 
William McKinley . 
piege Bryan . 
lohn C. Wooley . 
Bugene V. Debs 
Wharton Barker 


ae 


Gilbert O. Nations . 
Herters G Hoover . 


Democrati 
Independent- 
lemocratic 
Democratic 
ratic 
Democratic 


Republican 

jocratic 
Greenback 
Republican 
Democratic 
Greenback- 

Labor 

Prohibition 
Democratic 
Republican 
G ped 


prohibition 
Republican 
Democratic 
Prohibition 
Union Labor 
Democratic 
Republican 
People's 
Prohibition 
Socialist Labor 
Republican 
Democraticd 
National 
Democratic 
Prohibition 


Soci; 
Nationalist 


Republican 
Democratic 
Prohibition 
Socialist 
People's 
Socialist Labor 


Republican 
Democratic 
Socialist 

Prohibition 


Peo) 
Sectist Labor 
Republican 
Democratic 
Socialist, 
Prohibition 


Prohibition 
Socialist Labor 
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TABLE VII.—Presidential Elections 1789-1964* (Continued) 


Presidential candidates Political | 
es residential eandidal Political | | Blestoral| Popular |! year JE Sa ae aS Political Tt lotrel | Popular 
pa votes votes 
Franklin D. Roosevelt . | Democrati 
1936 en M GIROAN Republican a APENES 1952 Dwight D. Eisenhower . Republican 442 33,936,234 
William Lemke Rep i 074,66: Adlai E. Stevenson =. | | Democratic 89 27,314,992 
Norman Thomas Socialist 187720 Stuart Hamblen) R Wos 
Earl Browder . Communi i ie Flee a papae 87 
D. Leigh Colvin Prohibition ane Bric Hass. 40'201 
John W. Aiken Socialist Labor 12777 OTIETIETE NNA Constituti ae 
f stitution 17/205 
Do. Prania D saceoveld oo | Dene ma hi ae a Farrell Dobbs... ‘ | Socialist Workers 10,312 
Wendell L. Willkie. Republican 4 27321018 || 1956 | Dwight D. Eisenhower . | Republican 457 35,590,472 
Nonnan T bones Socialist ae Adlai E. Stevenson . | | Democratic 73 | 26,022,752 
Roger Q. Babson Prohibition 57812 Walter Jones. +, 2 siiri 1ra) (not a candidate) 1 att 
Earl Browder... Communist, HE T. Coleman Andrews tates’ Rights 107,929 
Jobn W. Aiken Socialist Labor 14802 meatg Socialist Labor 44,300 
5 , Holtwi rohibition 41,937 
1944 | Franklin D. Roosevelt . | Democratic 1 i Democrati % 
Thomas E. Dewey. Republican Alins M3360 585 Slana Rea medy adari pemocratic 303 34,226,731 
Norman Thomas Socialist ” 80,518 Harry F, Byrd: Tifi (not a candidat na ala 
Claude A. Watson. Prohibition 141158 Eric Hass . Pete Nat ae | 
Edward A. Teicher? Socialist Labor 45/336 R, L. Decker $ Prohibition > 46203 
F. } 
198 | Harry S. Truman Democratic 303 | 24,105,812 reat Feat Apia 44,977 
Thomas È. Dewey . Republican 189 | 21,970,065 Farrell Dobbs , Socialist Workers 40,165 
Strom Thurmond States’ Rights 39 1,169,063 Charles L. Sullivan Constitution 18,162 
enry Wallace ic y 
AE SA ea er EE e A BB 
ude A, Watson ; i 103,224 Eric Hass Socialist Labor "Ahy 
: Eri Se 44,697 
Faward Ai Teichert poi Clifton DeBerry Socialist Workers 32/327 
‘Siu x Harold Munn Prohibition 221962 


ilontal Times lo 1957 (1960), Historical Statistics of the United States; Continuation to 1962 and Revisions (1965), 


1936 it was replaced by the Guffey-Vinson Bituminous Coal Act 
in1937. The Walsh-Healy Act of 1936 regulated wages and hours 
of workers employed on federal contracts. The Robinson-Patman 
Act of 1936 outlawed preferential wholesale discounts or rebates 
to large buyers; the Miller-Tydings Act of 1937 gave federal sup- 
port to state price-fixing or “fair trade” laws. The Supreme Court 
invalidation of the AAA processing tax led to a switch to a soil- 
conservation system of benefit payments that was never challenged 
successfully in the courts. At-the same time, the AAA revised its 
program to be of more benefit to small farmers and sharecroppers. 
In 1935 Congress had established the Resettlement Administration 
to aid farmers in the South and in’ the drought-stricken “dust 
bowl” of the West. It also created the Rural Electrification Ad- 
ministration (REA) to foster cooperatives that would bring elec- 
tric power to farms. 

The 1936 Election.—The reform measures of 1935-36 did 
much to undermine the opposition to Roosevelt from the left. A 
Union Party, formed by protest groups and supported by Father 
Coughlin’s National Union for Social Justice, ran “Liberty Bell” 
William Lemke of North Dakota for the presidency in 1936 but 
Could muster little enthusiasm. The Republican Party nominated 
‘moderate candidate, Gov. Alfred M. Landon of Kansas, with the 
Conservative Chicago publisher Frank Knox as his running mate. 
Governor Landon promised to carry on most of the New Deal 
Program, but to do so in a more businesslike, economical, and con- 
Stitutional fashion. He warned repeatedly that Roosevelt, if re- 
tlected, would tamper with the Supreme Court, but Roosevelt re- 
fused to answer him. Roosevelt, who had been renominated along 
With Vice-President Garner, toured the country asking his enthusi- 
‘tic audiences if they were not better off than they had been four 
Years earlier, Most of them were, and millions of them had seen 
Some tangible benefit from the New Deal in the form of relief 
checks, farm benefit payments, mortgage guarantees, or pay raises. 

€ nation seemed finally to be recuperating from the depression. 
in uch more than four years earlier, Roosevelt seemed to be appeal- 

to the underprivileged in country and city alike, and he won the 
Votes of labouring men, northern Negroes, and members of urban 
ki tical organizations. ‘The result was a Roosevelt landslide. 
à osevelt received 60.8% of the popular vote, a total of 2 7,753,000 
otes, to 36.5% and 16,675,000 votes for Landon; he carried every 
State except Maine and Vermont, sweeping the electoral college 
k to8. The Democratic majorities in Congress grew even more 
Ne-sided, 331 to'89 in the House and 76 to 16 in the Senate. 


— vote, in early elections. $In this 
jecause the two houses of the New York 


Bry: 


The Battle over the Supreme Court.—President Roosevelt, 
interpreting his decisive victory as an electoral mandate for con- 
tinued reform, asserted in his second inaugural address, Jan, 20, 
1937: “I see a United States which can demonstrate that, under 
democratic methods of government, national wealth can be trans- 
lated into a spreading volume of human comforts hitherto un- 
known, and the lowest standard of living can be raised far above 
the level of mere subsistence. But here is the challenge to our 
democracy: . . . I see one-third of a nation ill-housed, ill-clad, ill- 
nourished,” Dedicating himself to the improvement of the lot of 
this one-third, Roosevelt tried to change the membership of the 
Supreme Court, which had been invalidating much New Deal legis- 
lation. By its narrow interpretation of the commerce clause and 
the tax clause of the Constitution it was prohibiting the federal 
government from engaging in various areas of economic regulation; 
by its broad interpretation of the due process clause in the 14th 
Amendment it was also prohibiting state regulation, Some critics 
of the court were recommending that a constitutional amendment 
be adopted to grant new powers to the federal government; Roose- 
velt contended that the powers were already granted in the Consti- 
tution, but that the Supreme Court was interpreting the document 
too narrowly, Consequently, without informing congressional 
leaders in advance, the president in February 1937 sent Congress 
a message proposing a reorganization of the court system which 
would include giving him the power to appoint one new justice to 
sit on the court for each justice who was 70 years of age or older, 
not exceeding six new justices in all. Roosevelt's proposal created 
a furor, especially since he did not state frankly the obvious fact 
that he wished the court to interpret the Constitution more broadly. 
Some New Dealers and a few liberal Republicans in Congress 
supported the president’s proposal but a strong coalition of Repub- 
licans and conservative Democrats, including many who had pre- 
viously voted for the president’s proposals, fought through the 
spring and into the summer of 1937 against the ‘“court-packing 
plan,” as it was called. They had behind them strong public sup- 
port. Many people who had voted for Roosevelt thought the 
court plan smacked of the methods of European dictators; they 
feared it would upset the traditional system of checks and balances. 

Meanwhile, the court itself in a new series of decisions began 
upholding as constitutional measures involving both state and fed- 
eral economic regulation. In March 1937 it upheld a state mini- 
mum wage law for women (West Coast Hotel Co. v. Parrish) ; in 
April it approved the Wagner Labor Relations Act (Jones and 
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Laughlin Steel Corp. v. NLRB); and in May it held the Social 
Security Act to be constitutional (Steward Machine Co. v. Davis). 
Some employers had been openly violating these laws in the expec- 
tation that the Supreme Court would invalidate them. In each 
of these decisions the five men comprising the liberal and moderate 
wing of the court, Justices Brandeis, Cardozo, Stone, Roberts, and 
Chief Justice Hughes, voted in the affirmative, and the four more 
conservative justices, McReynolds, Sutherland, Butler, and Van 
Devanter dissented. These decisions, paving the way for extensive 
revision of constitutional law and governmental regulation of the 
economy, made the reorganization plan unnecessary, The Senate 
defeated it in July 1937 by a vote of 70 to 22, President Roosevelt 
had suffered a stinging political defeat, even though he no longer 
had to fear that the court would block his program, Beginning in 
the summer of 1937 there were rapid changes in the court as older 
members resigned or died; by 1942 every member of the court 
except Stone and Roberts was a Roosevelt appointee. 

The “Recession” of 1937.—President Roosevelt lost further 
prestige in the summer of 1937 when the nation plunged into a 
sharp recession. Economists had feared that the nation might be 
moving toward an inflationary boom as industrial production 
moved up to within 7.5% of 1929, and many other indices of pros- 
perity reached levels that were almost as high. Only two factors 
stubbornly lagged. The unemployed still numbered 7,500,000, 
and capital investment indicative of business expansion was only 
one-fourth as much as it had been in 1929, The recovery that had 
taken place, according to most economists, was due in considerable 
part to the heavy government spending of the preceding two years. 
Roosevelt, fearing an inflationary boom and eager to balance the 
budget, cut spending drastically.. At the same time, the end of the 
years of drought brought enormous farm surpluses and a drop in 
farm prices. Between August 1937 and May 1938 the index of 
production fell from 117 to 76 and unemployment increased by 
4,000,000. While businessmen were blaming the recession upon 
Roosevelt’s reforms and his friendliness toward labour (not upon 
his sudden cuts in spending), Roosevelt blamed the difficulties 
upon the selfishness of businessmen and in April 1938 sent Con- 
gress a message proposing a study of monopolies and the enact- 
ment of new antitrust legislation. Meanwhile, in October 1937, 
he had called Congress into special session to pass an emergency 
appropriation of $5,000,000,000 for work relief and public works 
programs. It was at this point that Secretary Ickes’ Public Works 
Administration, first established in the NRA period, became a 
major factor in the New Deal. Recovery once more was under 
way by June 1938. 

Legislation.—Considerable legislation augmenting and con- 
solidating earlier New Deal measures was passed during the second 
Roosevelt administration. To aid farmers to cope with the re- 
newed surpluses after the drought ended, the Agricultural Adjust- 
ment Act of 1938 provided subsidies in return for reduction in 
production, most notably through soil conservation payments and 
crop loans. Surpluses of five nonperishable commodities were 
stored under government seal, forming what Secretary of Agricul- 
ture Wallace called an “ever normal granary.” These commodities 
provided food for the Allies during World War H. For workers, 
there was the Fair Labor Standards Act of 1938, which estab- 
lished a minimum wage of 25 cents an hour and a maximum work- 
week of 44 hours for most workers. In later years these stan- 
dards were repeatedly raised and the coverage was broadened. 
For many city dwellers there was public housing constructed un- 
der the U.S. Housing Authority established by Congress in 1937. 
Altogether this was a considerable array of legislation, but it had 
been vigorously opposed by the conservative coalition that had 
formed in Congress at the time of the Supreme Court fight. Roo- 
sevelt, wishing to put the Democratic Party under more liberal 
leadership, during the congressional campaign of 1938 intervened 
in primaries, mostly in the South, to try to defeat conservative 
congressional leaders. For the most part he failed. Throughout 
the country the tide of support for the New Deal was ebbing, and 
the Republicans won 80 seats in the House and 7 in the Senate. 
Nevertheless the Democrats still controlled each house, by a mar- 
gin of 261 to 164 in the House and 69 to 23 in the Senate. But a 
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“ge of conservatives from both 
lock or modify most of the president’s legislatj 

Labour Organization Drives. —The pai a 
companying union organization drives was another factor | 
waning popularity of the New Deal among middle-class : 
Aided by the Wagner Act, unions had begun organizing vigo 
early in the New Deal; membership jumped from less than 4 
000 in 1932 to 4,200,000 by 1935. A few months after th 
sage of the Wagner Act, John L. Lewis, president of the 
Mine Workers, led in the formation of the Committee fo 
trial Organization (later the Congress of Industrial Org 
[CIO]) to organize the great mass-production industries 
for the most part had never been unionized, The CIO 
build industrial or “vertical” unions comprising all the’ 
a given industry; it differed from the AF of L which, for 
part, was organized on a craft basis. The AF of L mount 
own unionization drives in competition with the new C] 
result was conflict between organizers and industrialists, an 
times between rival organizers. The new weapon used by 
in its bitter fights with the automobile companies was 


parties was thereafter ah 


factories and refused to work or to let others in to wo 
though courts ruled that such action was an infringement of 
erty rights, Gov. Frank Murphy of Michigan, fearing 
refused to evict the strikers by force. In February 19376 
Motors recognized the United Automobile Workers, and gr 
other manufacturers did the same, The United States)S 
signed union contracts in the spring of 1937 rather 
strikes, but three “little steel” companies resisted vigorous 
South Chicago on Memorial Day, 1937, the police killed 
strikers and wounded many others; ultimately the “little 
companies gave in and signed contracts with the CIO. 
Roosevelt, declining to take sides during the struggle, call 
“a plague on both your houses.” The organizing drives con 
to make headway, and by 1941, 9,500,000. workers bel 
unions. (See further AMERICAN FEDERATION OF LABOR- 
ov INDUSTRIAL ORGANIZATIONS.) i 

Roosevelt’s Foreign Policy.—During his first term, Pr 
Roosevelt gave more attention to depression problems th 
foreign policy. Nevertheless, from the time he took office 
of war in other parts of the world created alarm in 
States. The American response to these threats was t 
curity through isolation, At the start of his administra 
sevelt tried to develop both nationalistic and internati 
tions to the depression. He sent a delegation to 
Economic Conference that met in London in June 193; 
ever slight chance there had been for achieving inte ‘ 
nomic cooperation disappeared when he cabled to if a 
gates his disapproval of proposals for currency a 
Nevertheless, after January 1934 the Treasury, Day r 
work toward relative stabilization of the dollar in re 
British pound and French franc. 


In the futile hope of § 
trade, President Roosevelt in November 1933 broke y ý 
icy followed since 1917 and recognized the Soviet Union. 
successful stimulus to trade was the Reciprocal Trade 
Act of 1934. In the next five years, a of 
tiated agreements with 21 nations, lowerin z f 
mately 29% in return for concessions to U.S. exporters 
Latin-American nations especially benefited ou i 
trade program, which became part of the Good a s 
An even more effective aspect of this policy was nei 
ment not to intervene in other countries with arme¢ 
Montevideo Conference in December 1933, Hull DET 
tion binding the United States to a noninterven! ty tl 
addition, the United States in 1934 gave up its Ma 
tervene in Cuba and withdrew Marines from ’ ti. U 
in 1938 expropriated large American oil pape ea 
ment did no more than protest against the sm shed 
ment offered the oil companies. Latin peoples B Duf 
est as the United States, through the Tydings- at 
1934, transformed the Philippines from a caio n 
wealth and then (1946) into a fully independen! 
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The gravest threat to U.S. security seemed to come from Japan. 
President Roosevelt followed the Stimson doctrine of nonrecogni- 
tion of Japan’s -conquests on the Asiatic mainland, refused to 
abandon the Open Door policy toward China, and in 1934, through 
the authorization of the Vinson-Trammell Act, began building the 
Navy up to treaty strength. When the Japanese at the London 
Naval Conference of 1935 failed to break the existing 5:5:3 ratio 
(see WASHINGTON, TREATIES oF) and obtain equality with the 
United States and Great Britain, they began a new naval race with 
the United States, but Secretary Hull maintained a conciliatory 
attitude in his communications with Japan. If war came in Asia, 
or in Europe, the United States intended to be neutral. 

Fear of impending war led Congress, with the approval of Roo- 
sevelt and Hull, to enact a series of neutrality laws intended to 
keep the United States out. A Senate investigation under Sen. 
Gerald P. Nye of North Dakota revealed that huge profits had 
been made during World War I; a large part of the public believed 
that the nation had been tricked into the war by greedy bankers 
and munitions makers (a view later repudiated by almost all his- 
torians). The way to avoid repetition of this supposed error 
seemed to be to legislate against the actions that had taken the 
nation into World War I. Therefore, as Mussolini prepared to 
invade Ethiopia, Congress passed the Neutrality Act of August 
1935, forbidding the shipment of arms to either aggressor or vic- 
tim. Stronger legislation followed, after the outbreak of the 
Spanish Civil War, relinquishing the traditional American claim 
to freedom of seas in wartime. 

Neither President Roosevelt nor Secretary Hull wished to be 
so uncompromisingly isolationist, especially after Japan in the 
summer of 1937 began a major drive into north China, Since the 
Japanese did not declare war, Roosevelt did not proclaim neu- 
trality, and munitions could be sold to both sides. Speaking at 
Chicago in October 1937, Roosevelt suggested that war, like dis- 
ease, was a contagion which peace-loving nations should ‘“quaran- 
tine.” Although Roosevelt actually meant by “quarantine” no 
more than a severing of diplomatic relations, his statement created 
4 furor among frightened isolationists. Roosevelt quickly re- 
treated to a safer position. In December 1937, when Japanese 
aviators sank the U.S. gunboat “Panay” in the Yangtze River, the 

United States accepted Japanese apologies and indemnities. 

Slowly, Roosevelt tried to develop a policy of collective se- 
curity as war continued in Asia and threatened to break out in 
Europe as a result of Hitler’s aggressions. He encountered little 
Opposition from so-called isolationists (who were basically Ameri- 
can nationalists) as long as he confined his efforts to the West- 
erm Hemisphere. In December 1936, at the Buenos Aires Confer- 
ence, he helped transform the unilateral Monroe Doctrine into a 
bilateral mutual security agreement. At Lima, Peru, in December 
1938, the American republics established a means of consultation 
intime of danger. In August 1938 Roosevelt issued a declaration 
of solidarity with Canada against the threats of aggression. 

World War I1.—When Hitler’s invasion of Poland on Sept. 1, 
1939, touched off World War II, President Roosevelt called Con- 
gress into special session to revise the Neutrality Act to allow bel- 
ligerents (in reality, only Great Britain and France) to purchase 
Munitions from the United States on a “cash-and-carry” basis. 
The existing legislation played into the hands of aggressors by deny- 
ing arms to their victims. In the months that followed, he asked 
Pt moderate increases in arms expenditures, but no real war crisis 
‘veloped until the spring of 1940 when Nazi legions invaded Den- 
mark and Norway and in a few weeks swept across Holland and 

elgium and forced the surrender of France. Immediately, the 
President, with strong public support as well as vociferous isolation- 
'St protest, threw the resources of the United States behind the 
British, who, fighting alone, were standing off the forces of Hitler 
id Mussolini. The United States began turning over to the British 
available armaments, including the spectacular exchange (Sep- 
tember 1940) of 50 overage destroyers in return for 99-year leases 
aval and air bases stretching from Newfoundland to British 
ana, 

During the frightening summer and fall of 1940, the United 

States also yaar a a eala] campaign. The Republicans 


681 


nominated a liberal critic of the New Deal, Wendell L, Willkie, 
who as president of a utility company had fought the TVA, and 
for vice-president Sen, Charles L, McNary of Oregon, long an 
advocate of public power development, But the war issue com- 
pletely overshadowed Republican criticisms of New Deal domestic 
policies. Roosevelt, accepting an unprecedented third-term nomi- 
nation, insisted upon having Secretary of Agriculture Henry Ay 
Wallace, at this time an advanced New Dealer, as his running 
mate. He embarrassed Republicans during their convention by 
naming two of the most distinguished men in their party to cabi- 
net posts: Henry L, Stimson to be secretary of war and Frank 
Knox to be secretary of the navy. 

The main issue in the campaign was defense policy, Both can- 
didates were strong advocates of collective security; each during 
the campaign tried to convince the electorate that he could best 
keep the nation out of war. In the final analysis, most of the 
isolationists voted for Willkie and most of the collective security 
advocates for Roosevelt. Roosevelt also had the militant sup- 
port of labour unions and urban political machines. The outcome 
was closer than in the previous two elections: Roosevelt, 27,308,- 
000 (54.7% of the popular vote); Willkie, 22,321,000 (44.7%), 
The electoral vote was 449 to 82. The Democrats held both houses 
of Congress (268 to 162 in the House, and 66 to 28 in the Senate). 

During the 1940 campaign and through 1941, a great debate 
stirred the nation as isolationists charged that Roosevelt's policies 
were taking the United States into war and interventionists sup- 
ported the president or complained that he was not moving rapidly 
enough. Isolationists rallied around the America First Commit- 
tee, whose leading speaker was the aviation hero Charles A. Lind- 
bergh. Those supporting Roosevelt, under the leadership of the 
Kansas editor, William Allen White, joined the Committee to De- 
fend America by Aiding the Allies; a minority who wished to 
declare war formed a Fight for Freedom Committee. 

While the debate went on, the United States built up its de- 
fenses and sent supplies to the British. In September 1940 the 
Burke-Wadsworth Act established the first peacetime selective 
service program in the nation’s history. In May 1940 Roosevelt 
had established an Advisory Council of National Defense; when 
it proved inadequate, at the end of the year he created the Office 
of Production Management (OPM), By December 1940 the 
British had almost exhausted their credit, yet their needs were ex- 
pected to increase tenfold. Roosevelt therefore proposed a system 
of “lend-lease” to provide them with munitions which could be re- 
turned or paid for after the crisis was over. After stiff debate, 
the Lend-Lease Bill (House Resolution 1776) was enacted in 
March 1941. Several months after the Nazis attacked the 
U.S.S.R., lend-lease was extended to the Soviets and ultimately it 
went to a large number of other nations, In April 1941, U.S. 
troops, with approval of the Danish government, occupied Green- 
land, and in July, in agreement with the Icelandic government, 
occupied Iceland. In August, President Roosevelt met for secret 
conferences with Prime Minister Winston Churchill on warships 
off the coast of Newfoundland and announced with him (Aug. 14) 
a set of war aims known as the Atlantic Charter. The charter 
called for national self-determination, larger economic opportu- 
nities for all nations, freedom from fear and want, freedom of the 
seas, and disarmament of aggressor nations. By midsummer 1941, 
the United States was convoying merchant vessels as far as Ice- 
land; in September, when a German submarine attacked a US. de- 
stroyer, Roosevelt issued orders to the Navy to “shoot on sight, 
In October, another destroyer, the “Reuben James,” was sunk and 
the United States embarked upon an undeclared naval war with the 
ar a decade the relations of the United States with Japan had 
been growing less friendly. In January 1940 the United States 
abrogated its 1911 commercial treaty with Japan, yet Americans 
continued to sell Japan materials used in its war against China. 
When Japanese armies invaded French Indochina in September 
1940 with the apparent purpose of establishing bases for an attack 
on the East Indies, the United States placed an embargo on the 
shipment to Japan of scrap iron and steel. Japan retaliated by 
signing a tripartite pact with Germany and Italy (September 
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609 At this point Japan was close to war with the United 
States; in the spring of 1941 the two governments entered into 
negotiations that continued into December. The United States, 
hoping to thwart an expected Japanese thrust into the East Indies, 
placed tight economic sanctions upon Japan in July 1941. The 
Japanese reaction to this move was to prepare for war in case 
negotiations failed. Neither nation would make serious conces- 
sions over China, and by the end of November the United States 
(through intercepted Japanese messages) knew that some form of 
military action was likely. President Roosevelt and his military 
advisers expected it to be an attack on the East Indies and pos- 
sibly the Philippines; they were caught by surprise when Japanese 
planes launched a dev ing attack on the great U.S. naval base 
at Pearl Harbor, Hawaii, on Sunday morning, Dec. 7, 1941. (See 
further Peart HARBOR ATTACK.) 

On Dec, 8, 1941, Congress with a single dissenting vote (that 
of Jeannette Rankin of Montana) declared war against Japan. 
Three days later, Germany and Italy declared war against the 
United States, and Congress, voting unanimously, reciprocated. 
As a result of the attack on Pearl Harbor, the previously divided 
nation entered into the global struggle with unanimity. Follow- 
ing conferences between President Roosevelt and Prime Minister 
Churchill in December 1941, a grand wartime alliance, called 
the United Nations, was formed, with the United States assuming 
leadership among the 26 powers that signed the United Nations 
Declaration on Jan. 1, 1942. Twenty more nations later adhered 
to the Declaration 

The first year of the war for the United States was one of 
disaster, mounting defeat, and of uncertainty as to the outcome, 
It was not until a year after U.S. entrance into the war that the 
Axis powers were placed upon the road to defeat; by November 
1942 in Africa, Europe, and Asia the tide had turned. The year 
1943 was one of continuous advance against the Axis everyw here. 
In May the Allies achieved control of North Africa and in early 
July invaded Sicily. Two months later Italy surrendered. Mean- 
while, the battle of the Atlantic against German submarines was 
won. Likewise, the spring and summer of 1943 witnessed the ad- 
vance of U.S. forces in the islands of the Pacific This was ac- 
companied by such destruction of Japanese ships and planes as to 
ensure early exhaustion of Japanese naval and air power. 

In 1943, the year of conferences, six major meetings took place. 
At Casablanca, Morocco, in January, when the decision was made 
to invade Italy, the declaration for “unconditional surrender” was 
announced. In May in Washington, D.C., came the decision to 
increase the bombing of Germany. At Quebec in August came the 
decision to invade German-occupied France in a “second front.” 
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In October, Secretary Hull in Moscow reached agreemen| 
tablishment of a United Nations organization after the 
Cairo in November Roosevelt and Churchill, meeting 
Chiang Kai-shek of the Republic of China, affirmed a postwa 
tlement for East Asia. Later in the month at Teheran, Rog it 
Stalin, and Churchill agreed upon more specific plans ete 
launching of the second front in Europe. (See Wortp Wee 
CONFERENCES, ALLIED.) sa 
In June 1944 a cross-channel landing took place on the coast of 
German-occupied Normandy. By the end of August, Allied forg 
had occupied most of France and at Dumbarton Oaks in Washing 
ton, D.C., representatives of the United States, Great Britain H 
U.S.S.R., and China met and agreed upon a plan for a permanen 
international organization. In mid-September President Roose. 
velt again met with Prime Minister Churchill in Quebec, andthe 
two leaders tentatively agreed upon plans for dealing with Ge. 
many after the war. Summer successes of 1944 in the Paciie 
were followed by reentrance of U.S. forces into the’ Philippines in 
October, 
The year 1945 brought an end to the war, and a beginning of 
the Cold War (g.v.). President Roosevelt in February met with 
Marshal Stalin and Prime Minister Churchill at Yalta in th 
Crimea. Policies were agreed upon to enforce the’ unconditional 
surrender of Germany, to divide it into zones for occupation and 
policing by the respective Allied forces, and to provide democratic 
regimes in Eastern European natior Some secret agreements 
were made at Yalta, chief among them being the Soviet pledge in 
return for concessions in East Asia, to enter the war against Japan 
after the German Surrender. In the following months the German 
armed forces collapsed and on May 7 all German forces surren- 
dered. 
In the Pacific, the invasion of Iwo Jima and Okinawa in eatly 
1945 brought Japan under a state of siege. Late in July the Al 
lies called upon Japan to surrender or face “prompt and utter 
destruction.” In the face of continued Japanese resistance, the 
decision was made to use the atomic bomb. ‘The first bomb wi 
dropped on Hiroshima (Aug. 6) and the second on Nagasaki (Aug 
9). The Japanese accepted the Allied terms of surrender on Aug 
14, and on Sept: 2 the surrender document was signed in Tokyo 
Bay on the U.S. battleship “Missouri.” (For military events ol 
the war, see Wortp War II.) A i 
Domestic Affairs.—Within the United States during Wot 
War II the American people had to fight the battle of productio 
for it was their task to produce the enormous qu 
tions, clothing, and food needed for the worldwide conflict. á 
war also meant great dislocations as millions of men and wom 
went into uniform and many £ 
tional millions moved tojast 
war plants. i 
The war brought A e 4 
crease in productivity 
spite of some shortage 
United States had a higher 
standard than ever before Š 
war also brought contin w 
bates among the Ameri ghe 
ple as to how the war Wis 
conducted and what p 
United States shou! 
wards. i 
Congress moved to a’ 
during the war. IDEN i als 
tion, Republicans ce ent: 
in the House and 9m IK 
Democrats still contr? a tt 
House, 218 to 208, an servati 
ate, 58 to 37, but ome 
of both parties were ‘al ul 
cee le 
eal agencies. Sf 
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the-War:” Congress used its investigatory power to keep a check 
on war agencies and military expenditures, especially through the 
Senate War Investigating Committee, headed by Sen. Harry S. 
Truman and generally known as the Truman Committee. Con- 

sg also committed itself to the policy of postwar cooperation 
with other nations to preserve the peace. 

‘As the nation tried to control war production, government agen- 
cies were organized and reorganized repeatedly. In January 1942 
the Office of Production Management was replaced with the War 
Production Board (WPB) under Donald Nelson, which in turn 
became subsidiary to the Office of War Mobilization (OWM) 
under James F. Byrnes, established in 1943, Establishment of 
priorities to channel scarce raw materials into the most essential 
types of production, enforcement of price controls through the 
Office of Price Administration (OPA), and allocation of war sup- 
plies to the various branches of the armed forces and to the Allies 
were among the difficult administrative problems. By the be- 
ginning of 1944 war production was reaching astronomical totals, 
double those of all the enemy countries combined, By the end of 
the war, the United States had produced, for example, 6,500 naval 
vessels, 296,400 airplanes, and 86,330 tanks. The total production 
of U.S. factories almost doubled between 1939 and 1945. 

Much of the production was in new types of weapons as engi- 
neers and scientists matched their ingenuity against that of the 
Germans. The Office of Scientific Research and Development 
(OSRD) directed scientists in the development of superior radar 
and sonar, radio-directed proximity fuzes, and countless other 
devices. The most dramatic race was the secret one to try to 
build an atomic bomb more quickly than the enemy. Through 
the Manhattan Project $2,000,000,000 was expended upon plants 
and laboratories, and on July 16, 1945, the first atomic bomb was 
tested. (See further ATOMIC ENERGY.) 

After years of widespread unemployment, manpower was sud- 
denly at a premium after Pearl Harbor. Selective Service boards 
(popularly known as “draft boards”) registered 31,000,000 men; 
including volunteers, over 15,000,000 men and women served in 
the armed forces. At the same time the working force at home 
incteased from 46,500,000 to 53,000,000, As many of these work- 
ers were employed at overtime, the workweek lengthened from an 
average of 40.6 hours in 1941 to 45.2 in 1944; gross weekly wages 
increased from $25.20 to $43.39. Most workers were better off, 
although the cost-of-living index (1935-39 = 100) went up to 
128.4 by 1945, and most workers for the first time had to pay a 
federal income tax. 

Personal incomes were one-third greater than available goods 
and Services; much of the excess buying power was drained off 
into purchases of war bonds. Small investors bought $40,000,- 
900,000 worth of bonds; other individuals and corporations 
(exclusive of banks) bought $60,000,000,000 worth of bonds. 

rough taxes the government raised enough money to pay 41% 
of the cost of the war (compared with 33% in World War 1). 

he Revenue Act of 1942 levied 94% on the largest incomes; a 
withholding tax measure passed in 1943 deducted tax payments 
ftom workers’ paychecks, In February 1944 President Roosevelt 
Yeloed a tax bill that would have raised only an additional $2,200,- 

}000 rather than the $16,000,000,000 he requested, Senate 
jority Leader Alben Barkley resigned in protest against Roose- 
velt’s action; Congress overrode the veto, and Barkley was re- 
ected as majority leader. The government raised a total of 
$138,000,000,000 in wartime taxes, yet consumers by 1945 had 
accumulated $129,000,000,000 in savings. The cost of the war to 
the federal government between 1941 and 1945 was $321,000,000,- 
00 (ten times as much as World War I); the national debt grew 
fom $49,000,000,000 in 1941 to $259,000,000,000 in 1945. 
Unions agreed not to strike during the war and submitted their 
tisputes to the National War Labor Board. Nevertheless during 
War, there were 15,000 work stoppages, which created much 

é tment among the public and in Congress, although they aa 
me for only one-ninth of one percent of total hours worked. 
er the “little steel formula” of July 1942, steelworkers (and 

t those in other industries) were permitted to receive no more 

na 159% raise to meet increases in the cost of living. John L. 
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Lewis’ United Mine Workers in May 1943 struck for a greater in- 
crease and Congress in retaliation passed over the president's veto 
the Smith-Connally or War Labor Disputes Act that required 
unions to wait 30 days before striking and gave the president the 
right to seize a struck war plant. 

Congress was relatively generous with farmers, though it granted 
them less than they wanted. Produce prices more than doubled, 
In April 1943, President Roosevelt, trying to stop inflation, or- 
dered prices lowered and in compensation paid subsidies to farm- 
ers. In the good crop years during the war, agricultural produc- 
tion set new records, increasing from an index figure of 108 to 123. 

Most Americans were undisturbed in exercise of their civil 
liberties during the war. A sedition trial of 28 American Fascists 
ultimately ended in a mistrial, Only Japanese-Americans felt the 
brunt of public anger. In February 1942, President Roosevelt 
authorized the removal of 117,000 of them, two-thirds of whom 
were U.S. citizens, from the Pacific coast to ten interior reloca- 
tion centres. About 17,600 Japanese-Americans fought in the 
armed forces, and many of their units were noted for bravery. 

In 1944 the United States experienced its first wartime presi- 
dential election since the Civil War. President Roosevelt was 
nominated for a fourth term; the vice-presidential nominee was a 
compromise candidate, Sen, Harry S. Truman of Missouri. The 
Republican Party nominated the young, vigorous governor of New 
York, Thomas E. Dewey, with Gov. John W. Bricker of Ohio 
as his running mate. 

The Republicans, offering youth and moderation, ran on a pro- 
gram promising international cooperation, but they could not over- 
come the prestige of President Roosevelt as the war leader. Roose- 
velt also benefited from the soldiers’ vote and a vigorous drive by 
the Political Action Committee of the CIO. He was reelected by 
25,607,000 votes (53.4%) to Dewey’s 22,015,000. The electoral 
vote was 432 to 99. The Democrats gained 24 seats in the House 
and lost two in the Senate. 

President Truman.—Upon the sudden death of President 
Roosevelt on April 12, 1945, scarcely three months after the be- 
ginning of his fourth term, Harry S. Truman became president of 
the United States. The problems he faced were known to him 
only in a general way, for he had not had close association with 
the administration. The conference to establish the United Na- 
tions took place as planned, opening on April 25 in San Francisco. 
(See Unirep Nations.) In May, German forces surrendered, and 
in July, President Truman sailed to Europe to confer at Potsdam 
with Stalin and Churchill (later succeeded by Clement R. Attlee) 
to discuss the surrender ultimatum addressed to Japan and to plan 
for the control of Germany and the adjustment of various Euro- 
pean territorial problems. Already the Russians had been ignoring 
many of their Yalta pledges concerning Eastern Europe; at Pots- 
dam they refused to make satisfactory arrangements with Presi- 
dent Truman, At the time these difficulties did not seem particu- 
larly ominous, for the United States held a monopoly of atomic 
secrets and it was thought Russia would need U.S, help to recon- 
struct its vast devastated areas. In September 1945 the war with 
Japan ended, and extensive demobilization of the United States 
forces began, speeded by public clamour and congressional pres- 
sure. By the end of 1946 the Army was down to 1,500,000 men 
and the Navy to 700,000, By the spring of 1950 the Army num- 
bered 500,000 men, and the United States was countering the 
U.S.S.R. mainly with air power and atomic weapons. 

In June 1946 the United States had proposed a plan for inter- 
national control of atomic energy through the United Nations, but 
the Soviet Union would not agree to such control, insisting that 
the United States unilaterally destroy its atomic arsenal. During 
these years Soviet scientists were engaged in nuclear research and 
in 1949 exploded their first A-bomb. Meanwhile the U.S. con- 
tinued research and development in atomic energy and vested con- 
trol of it in a five-man Atomic Energy Commission (AEC), created 
in 1946, The U.S. armed forces were reorganized and brought un- 
der a secretary of defense by the National Security Act of 1947, 
which created the U.S. Air Force as an independent service. In 
1949 a Department of Defense was established, and greater unifica- 
tion of the services took place. (See Defense, below.) 
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The Cold War and Containment.—In 1946 and early 1947 
the Soviet Union continued to create difficulties for Western na- 
tions by supporting Communist guerrillas in Greece and bringing 
pressure upon Turkey in a way that seemed to foreshadow Soviet 
expansion to the Mediterranean. In March 1947, after the Brit- 
ish government declared that it could no longer afford to continue 
its aid to Greece and Turkey, President Truman asked Congress 
to appropriate funds for military aid to help these two countries 
resist Communist aggression. “It must be the policy of the 
United States,” President Truman declared, “to support free peo- 
ples who are resisting attempted subjugation by armed minorities 
or by outside pressures.” This policy came to be known as the 
Truman Doctrine. Congress appropriated $400,000,000, and by 
1949 the Communist threat had diminished. In June 1947 Sec- 
retary of State George C. Marshal] went one step further and 
proposed a plan for economic rehabilitation of Europe. Amid the 
poverty and instability of postwar Europe, Communist parties 
were gaining recruits in several nations. The Marshall Plan was 
designed to meet the Communist threat by restoring a strong 
economy in Europe. Sixteen nations (plus western Germany) par- 
ticipated despite Communist harassment, and in the next three 
years the United States spent $12,000,000,000 through the Eco- 
nomic Cooperation Administration. The Marshall Plan (or Euro- 
pean Recovery Program) was highly successful in revitalizing the 
economy of Western Europe and cutting the strength of Com- 
munist parties. In his inaugural address in 1949, President Tru- 
man proposed extending the same sort of aid to underdeveloped 
nations throughout the world. The fourth of his proposals called 
for giving technical assistance to underdeveloped countries and 
came to be known as the Point Four program. 

Failure to reach agreements with the Soviet Union led the 
United States and Great Britain to rebuild western Germany as 
an economically strong area with sovereignty over its domestic 
affairs. The U.S.S.R. retaliated in June 1948 by blockading the 
land and waterway routes leading from eastern Germany into the 
western-occupied sectors of Berlin. President Truman responded 
by ordering military planes to fly food and supplies into the be- 
leaguered city. Finally, in the spring of 1949, the Soviet Union 
ended the blockade. 

Meanwhile the United States entered into a new military alli- 
ance. In June 1948 the U.S. Senate passed the Vandenberg Reso- 
lution authorizing negotiations which led to the signing of the 
North Atlantic Treaty of April 1949 by 12 nations (and later 
also by Greece and Turkey). The treaty created a new defense 
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force to resist Soviet aggression, the North Atlantic Treat 
ganization (q.v.; NATO). Its first supreme commande Y Or- 
Dwight D. Eisenhower, established its Paris headquarters ni 

On the other side of the world, in the postwar years tee 
nese Communists defeated the Nationalist troops of Chi S 
shek. The Truman administration had sent General MIAN 
China as early as December 1945 to prevent warfare berdia 
two forces and to form a coalition government. In the'sy 
of 1947, after General Marshall had returned home and the 
munists had made rapid advances, the president sent Gen, AC 
Wedemeyer to study the situation; he recommended sending mil. 
tary personnel and large quantities of supplies. The president, who 
was concentrating upon containment in Europe; asked for onl 
$570,000,000 for aiding Chiang Kai-shek; Congress in April 1945 
voted $400,000,000, of which only $125,000,000 could be spent 
for military supplies. General Marshall (now secretary of state) 
did not think the Nationalist government could be saved, By the 
end of 1949 it had been defeated on the mainland and had te 
treated to Formosa. The response of the United States was tp 
inaugurate a policy of strengthening occupied Japan. 

The Fair Deal.—In September 1945 President Truman sat 
his first postwar message to Congress outlining a 21-point domes- 
tic program which later came to be known as the “Fair Deal.” It 
was in the tradition of Roosevelt's New Deal, calling fora 
panded Social Security, new wages-and-hours and ‘public-hovsiy 
legislation, and a permanent Fair Employment Practices Act (to 
prevent racial or religious discrimination in hiring). For the time 
being, however, Congress and the country were so preoccupied 
with problems of reconversion and the threat of inflation that 
Truman was unable to get his proposals: enacted. One’ exception 
that was to become of significance as the government continued to 
be deeply involved in the economy was the Maximum Employ- 
ment Act of 1946, which clearly stated the government’ respit- 
sibility for maintaining full employment and established a three 
man Council of Economic Advisers to advise the president 
issue an annual economic report. 

Reconversion went smoothly and rapidly: war contracts were 
cancelled and settled, war agencies were curtailed, and su 
factories and property sold through the War Assets Administre 
tion. Members of the armed forces received unemployment n 
loans to enter business or farming, or training and education st 
sidies through the Servicemen’s Readjustment Act of 1 ie: 
“G.I. Bill of Rights”). Consumer buying power ($1400) 
000 in savings and in addition almost unlimited credit) a 
greater than the output of consumer goods and put pressu 
prices to rise, In addition, labour unions, no longer ae 
their wartime no-strike pledge, began to strike for highet 
Settlement of the steel strike early in 1946 allowed wage inc £ 
of 184 cents per hour and an increase of $5 per ton in fi i 
steel. This “bulge in the line” was justified on the wie? 
living costs had gone up by more than 30% since 1941. 
spiral of increased wages and prices throughout indus at Cok 
ers and businessmen tried to end price controls entire y, if 
gress in June 1946 passed a bill preserving ima + enou 
President Truman vetoed it because it did not 89, Hs 
Controls expired, prices of 28 basic commodities JU ra 
in the first 16 days of July, and Congress passed a ane 
trol bill which Truman signed. Because of price ine ago 
earnings dropped 12% below what they had been ar shot 
Republicans, capitalizing on the prevailing disconten f 
ages of goods, won control of both houses of Cone Hit cont 
Truman, regarding the election as a mandate nie rate fst 
dropped almost all of them. Retail prices rose at und of tt 
a month, leading unions to inaugurate a second ro { 
higher wages, and higher prices. z 

The 80th Congress, dominated by conservative of the 
ignored the Fair Deal program and, as the chairma 
Appropriations Committee asserted, applied a 
ernment frills.” It authorized a commission ont 
of executive departments and President Trama T l d 
President Hoover as chairman. It also enacte elation Ac 
bour law, the Taft-Hartley Labor Management 
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1947, which it enacted over President Truman’s veto, The Taft- 
Hartley Act removed some of the existing restrictions on manage- 
ment and added several against the labour unions. 

In the 1948 campaign the Republicans seemed almost certain of 
victory, They renominated Gov. Thomas E. Dewey of New York, 
and for vice-president chose Gov. Earl Warren of California. The 
Democrats nominated Truman and for vice-president, Senator 
Alben Barkley of Kentucky, A third party, the Progressive 
Party, calling for a more conciliatory policy toward the Soviet 
Union, nominated Henry A. Wallace; a fourth party, the States’ 
Rights Democrats (Dixiecrats), protesting civil rights provisions in 
the Democratic platform, nominated Gov. J. Strom Thurmond of 
South Carolina. President Truman’s chances seemed hopeless, but 
he embarked upon a vigorous whistle-stop campaign directed 
against the conservative congressional Republicans, Mustering the 
support of labour, discontented farmers, and northern Negroes, 
‘Truman surprised nearly everyone by defeating Dewey. The popu- 
lar vote was 24,106,000 to 21,970,000 and the electoral vote 303 to 
189, Thurmond received 1,169,000 votes and 39 electoral votes; 
Wallace received 1,157,000 votes. The Democrats recaptured the 
House (263 to 171) and the Senate (54 to 42). 

In his inaugural address on Jan. 20, 1949, President Truman 
called for a vigorous advancement of his Fair Deal program to aid 
the underprivileged by enacting legislation for public housing, full 
employment, higher minimum wages, higher price supports for 
farmers, and an extension of social security. With the exception 
of the Social Security Act of 1950, which added almost 10,000,- 
000 persons to the beneficiaries of old-age insurance, only a small 
part of the Fair Deal was enacted into law. 

During the postwar years public attention was more and more 
focused on charges that the federal government was infiltrated 
with Communists. In 1946 a Russian spy ring was uncovered in 
Canada, and President Truman set up a Temporary Commission 
on Employee Loyalty, which recommended the establishment of 
loyalty review boards. By 1951 these boards had dismissed 212 
government employees; more than 2,000 others had resigned; 
3,000,000 had been cleared. Over the president’s veto, Congress 
in 1950 passed the McCarran Internal Security Act, which placed 
numerous restrictions upon Communists throughout the nation. 
Eleven Communist leaders were convicted and sentenced to prison 
in 1949 under the Smith Act of 1940, which prohibited conspiring 
to teach the violent overthrow of the government, In 1951 two 
Communist agents, Julius and Ethel Rosenberg, were convicted 
of transmitting atomic secrets to the Russians and were executed 
in 1953. But the nation was most excited over the trial of Alger 
Hiss, formerly an employee of the Department of State, who was 
convicted of perjury. He had sworn that he had not delivered 
classified documents to a confessed Communist agent, Whittaker 
Chambers, in 1937-38. Capitalizing upon this furor, Sen. Joseph 
R. McCarthy of Wisconsin charged in February 1950 that he had 
à list of 57 (some listeners said 205) men loyal to Communism 
Still in the Department of State. A subcommittee of the Senate 
Foreign Relations Committee could not find even one, but Mc- 
Carthy, going on rapidly to other sensational charges, built a na- 
tional following. (Fx. F.) 


THE Korean WAR AND AFTER 


The victory of the Communists in China in 1949 and the an- 
Rnouncement in September of that year that an atomic explosion 
had taken place in the U.S.S.R. emphasized the fact that events 

eyond U.S. national borders were to influence the development 
of national policy during the 1950s. Fear of Communist expan- 
sion and a determination to “contain” it became the dominant 
theme in U.S, foreign policy. President Truman’s Point Four 
Program, launched in 1950, was motivated in large part by a de- 
ate to persuade impoverished nations to cast their lot with the 

hited States rather than with the Soviet Union. It was matched 

Y the announcement in January 1950 that the president had 
directed the U.S. Atomic Energy Commission to proceed with 
jerk on a hydrogen bomb that would be vastly more powerful 

an the awe-inspiring atomic bombs used in World War II. (See 

Tomic Enrrcy: The Atomic Bomb.) 
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The Korean War.—In this precarious world situation, the U.S, 
suddenly found itself involved in a major war against Communist 
forces in Korea. On June 25, 1950, armed forces of the Demo- 
cratic People’s Republic of Korea (North Korea), supported by 
the Soviet Union, advanced south of the 38th parallel separating 
the northern Communist state from the southern Republic of 
Korea, The U.S. government immediately presented the matter 
to the UN Security Council, urging that military forces under UN 
auspices be sent to Korea to resist Communist aggression, The 
Security Council, acting at a time when the Soviet member was 
boycotting it, adopted a resolution calling upon UN members to 
resist the North Korean invasion, 

Under the command of General of the Army Douglas Mac- 
Arthur, the campaign for the defense of South Korea proceeded 
satisfactorily after initial setbacks, and the Communist North 
Korean forces were driven north of the 38th parallel. As the 
year ended, however, the situation in North Korea was reversed; 
the UN forces were forced into a costly and precarious retreat by 
overwhelming numbers of Chinese Communists, whose entrance 
into the struggle had been foreseen as a possibility but was not 
expected. The situation of the United States, as the leader in an 
attempt to suppress aggression by Communist forces in the Far 
East, now became critical, and Congress supported the president in 
a gigantic program for defense. On Dec. 16, 1950, President Tru- 
man declared a national emergency and outlined plans for placing 
the nation on a war basis. 

Gen, Douglas MacArthur, whose view of the conduct of the war 
in Korea was in sharp contrast with the policy of the administra- 
tion, was recalled by President Truman on April 11, 1951, and was 
succeeded by Gen. Matthew B. Ridgway. 

Armistice talks to end the war began on July 10, 1951, but not 
until July 27, 1953, was the armistice signed. After further nego- 
tiations over the status of prisoners, an exchange of prisoners was 
completed by Sept. 6, 1953. Efforts to negotiate the unification 
of Korea ended in failure at Geneva, Switz., in June 1954, (For 
military events of the war, see Korean War.) 

Peace Treaties—The United States had meanwhile taken the 
lead in concluding a peace treaty with Japan; the treaty was signed 
in San Francisco on Sept. 8, 1951, by 49 nations, not including the 
Soviet Union, At the same time, Japan and the U.S. agreed upon 
a bilateral security treaty, which provided that U.S. troops could 
be stationed in Japan for an indefinite period, and the U.S. signed 
defense pacts with the Philippines, Australia, and New Zealand. 

On July 1, 1952, the Senate approved a peace agreement between 
western Germany and the western Allies. The U.S.S.R. retained 
control of all territory occupied by it at the end of World War II, 
and drew an “iron curtain” between Eastern and Western Europe. 

Election of 1952.—While he was serving as commander of 
Supreme Headquarters of Allied Powers in Europe (SHAPE), 
General Eisenhower's name was entered in Republican state presi- 
dential primaries, a number of which he won. After he retired 
from his military post, the general’s supporters campaigned ac- 
tively for his nomination, When the Republican convention met 
in Chicago it was about evenly divided between him and Sen. 
Robert A. Taft of Ohio, but Eisenhower was nominated on the 
first ballot. Sen. Richard M. Nixon of California was named 
Republican vice-presidential candidate. s y ‘ 

The Democratic national convention, also held in Chicago, nomi- 
nated Gov. Adlai E. Stevenson of Illinois as its presidential candi- 
date and Sen. John Sparkman of Alabama for vice-president. Like 
Eisenhower, Stevenson had been a reluctant candidate in the early 
stages of the preconvention campaign. a ; S apel 

Eisenhower vigorously attacked the administration, charging it 
with responsibility for events leading to the Korean War and 
promising that, if elected, he would visit Korea before his inau- 
guration. Republican campaigners denounced scandals among 
Democratic administrators and continued to make accusations of 
Communist infiltration in government offices. President Truman 
vigorously defended his administration and supported Stevenson, 
who conducted an energetic and impressive campaign. 

In November, the popular vote of more than 6 1,000,000 was the 
largest in the nation’s history. Eisenhower carried 39 states (442 
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electoral votes); Stevenson carried 9 (89 electoral votes). Eisen- 
hower carried the southern states of Florida, Virginia, Tennessee, 
and Texas. Republicans gained control of the House and won a 
narrow 48-to-47 margin in the Senate, not including one indepen- 
dent Republican. Gubernatorial contests in 30 states resulted in 
20 Republican victories. 

à Domestic Policies.—The new president had run far ahead of 
his party ticket, attracting portions of the labour vote that had 
been consistently Democratic for 20 years, as well as a substantial 
Negro city vote and a widespread Middle Western farm vote. His 
middle-of-the-road policy in domestic affairs weakened the infu- 
ence of labour elements in the Democratic Party and strengthened 
liberal elements in the Republican Party. Outstanding among his 
appointments were those of Gov. Earl Warren of California as 
chief justice and John Foster Dulles as secretary of state. 

After taking office, Eisenhower was not supported by the united 
action of his party members in House and Senate. His differ- 
ences with the extreme “right” elements were most marked. The 
president won important victories in legislation only because of 
Democratic support. 

The Eisenhower administration was plagued throughout the first 
two years by the activities of the Senate subcommittee charged 
with investigation under the loyalty-security program. President 
Eisenhower took the position that loyalty and security mainte- 
nance were the responsibility of the executive branch of the gov- 
ernment. Yet he did not interfere with the sensational activities 
of the subcommittee whose chairman, Sen. Joseph R. McCarthy 
of Wisconsin, later became himself the subject of a special Senate 
committee investigation, The Senate voted in December 1954, 
67-22 to “condemn” McCarthy for conduct “contrary to Senate 
traditions.” 

The years 1953-56 were characterized by general prosperity. 
Confidence on the part of investment capital contributed to busi- 
ness development, but the Federal Reserve Board checked ex- 
pansion of bank credit by adopting a “tight money” policy in- 
tended to prevent inflation. The national budget was balanced, 
despite huge expenditures for national defense, because taxes were 
maintained at the necessary level and employment and earnings 
were moderately high. 

The most important decision of the Supreme Court in a half 
century was unanimously delivered on May 17, 1954, to the ef- 
fect that racial segregation in elementary and secondary public 
schools was unconstitutional. This decision resulted in a division 
of sentiment in both political parties, especially the Democratic 
Party, and became one of the most controversial issues of the 
1950s. Some progress toward integration of schools was made in 
the North and in the border states but in the South change came 
very slowly. j 

Foreign Policy.—President Eisenhower’s attempts to improve 
international relations were seconded by his secretary of state, 
John Foster Dulles, who traveled widely on diplomatic missions. 
But the administration suffered a series of defeats in promoting 
U.S. objectives. With the termination of the prolonged Korean 
armistice discussions in the summer of 1953, a stalemate ensued 
in the Far East and Communist strength in that area continued to 

w. 

po ME, “atoms for peace” plan, proposed in 1953, was a 
step toward using nuclear science for the welfare of the world. 
His proposals for international control of atomic armaments and 
his suggestion for open-sky inspection of military installations 
were not adopted but they conferred an important initiative on 
the democracies in the controversy with the Soviet Union over 
arms limitation. 

The Geneva Conference of the heads of the Big Four powers in 
1955, popularly called the “summit conference,” was convened 
in the hope of lessening Cold War tensions, but the results were 
inconclusive. 

Eisenhower's Illness and Reelection.—The president’s per- 
sonal role in government was basically altered in the months 
following his heart attack on Sept. 24, 1955. Although he grad- 
ually resumed the responsibilities of the presidency, the temporary 
disability raised once more two matters for debate which had 
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never been quite absent from discussions of the 
the previous 35 years. The first was the increasing b 
upon a president of the United States; the second wa 
of men nominated for the vice-presidency. The presi 
ual return to health was interrupted by a severe attac 
and a surgical operation on June 9, 1956. Recoveri 
sumed his duties and, well in advance of the Republ 
vention scheduled for August, let it be known that he 
accept the nomination for reelection. He was nominal 
imously and enthusiastically by the convention at San 
Vice-President Nixon was also renominated by unanim 

Adlai E. Stevenson was again nominated by the Di 
their convention in Chicago, with Sen. Estes Kefauver | 
see as his running mate. 

The outcome of the election was determined in large n 
by external events. Late in October an apathetic electorat 
aroused when Eastern Europe and the Middle East bur 
flames. The outbreak of an anti-Communist revolt in 
violent anti-Communist revolution throughout Hung 
vasion of Egyptian territory by Israel, claiming si 
against border depredations; the swift attack of Gre 
and France upon Egypt for the purpose of regaining 
the Suez Canal, which Egypt had seized in July—th 
dominated the final days of the presidential campaign. 
meanwhile, had proposed an end to nuclear tests by inter 


urged a cut in the Selective Service draft, 
overwhelmingly for the president, who carried all but s 
It was more a personal than a party victory, howeve 
Democrats won control of both houses of Congress, 
Eisenhower’s Second Administration—The D 
majority in House and Senate was divided, especially 0 
rights, while division among the Republican minority in Œ 
was reminiscent of the progressive-conservative split of 
President Eisenhower's vetoes defeated Democratic plan 
lic housing, enlarged social security, and deficit spending, 
In the midterm elections, the economic recession of 
and the continued increase in unemployment were dete 
fluences. The Democrats won a widespread national a 
cluding 32 governorships. Alaska was formally admitte 
union on Jan, 3, 1959. The resolution admitting Han 
50th state was signed by the president on March 18. 
Problems of racial desegregation increased in inten 
only was public-school integration contested by south 
but peaceful demonstrations by Negroes asking service A 
lunch counters (“sit-in movements) led to police action 
further NEGRO, AMERICAN.) g 


In July 1959, 500,000 steelworkers went on strike, 
At that time 


injunction forcing the workers back for 80 da 
made for government arbitration. No decision comp! 
factory to either side was reached, but work was I i 
vestigation of union leadership by committees of ‘i 8 
passage in 1959 of the Landrum-Griffin Bill aimed at 
labour unions and the establishment of procedures © 
democratic elections within unions. thed 
The U.S. in World Affairs—Continuance ot ae f 
was emphasized in the public mind by the Soviet ‘stl 
ing of the first artificial earth satellite on Oct. 4, He 
plications of this achievement seemed catastrop a a 
world balance of power to the Soviet Union until, tit 
the U.S. Army launched an earth satellite. Ț we ae 
dramatic arrival of the space age brought with I f 
tion to the long-range program of education neci 
and the increased costs of experimental programs 
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The Communist threat in Asia brought the U.S. again to the 
brink of war when China attacked Quemoy Island near Formosa 
in August 1958. In July, President Eisenhower had ordered U.S. 
troops to Lebanon, in response to a request by the Lebanese gov- 
ernment, to prevent its overthrow by elements unfriendly to the 
Western Powers. In November the Soviet Union again threatened 
to isolate Berlin. On Dec, 31 rebels led by Fidel Castro seized 
‘control of the government of Cuba. 

The illness of Secretary of State Dulles in March 1959 led to 
increased activity in foreign affairs by the president himself. On 
April 15, Eisenhower announced the resignation of Dulles and on 
April 18 designated Undersecretary of State Christian Herter as 
his successor. Dulles died on May 24. f 

Eisenhower’s Personal Diplomacy.—The president on Aug. 
26, 1959, flew to Europe, where he conferred with British Prime 
Minister Harold Macmillan, French President Charles de Gaulle, 
and West German Chancellor Konrad Adenauer, On Sept. 15 
Soviet Premier Nikita Khrushchev, at President Eisenhower’s in- 
vitation, began a tour of the U.S. Eisenhower accepted personal 
diplomacy by heads of states as desirable in the Cold War. In 
December 1959 he traveled 22,000 mi, in 19 days, visiting 11 coun- 
tries; early in 1960 he visited five countries in Latin America. 

Khrushchev proposed that a “summit” conference be held in 
May 1960 at Paris to discuss relaxation of world tensions. The 
proposal was accepted by the Western Powers but when the heads 
of state met in Paris, the conference was broken up by Khru- 
shchev who angrily announced that a high-altitude U.S. reconnais- 
a plane (U-2) had been shot down over Soviet territory on 

ay 1. 

„After the collapse of the Paris meetings, Eisenhower pursued 
his plan to visit the Far East in the summer. He included Alaska 
and Hawaii in this tour and also visited the Philippines, Okinawa, 
Formosa, and Korea. Violent outbreaks of anti-American feeling 
in Japan brought about cancellation of his proposed visit to Tokyo. 
On his return, he restated his belief in the efficacy of personal 
diplomacy, 

_ The decade 1950-60 was marked by steady increases in popula- 
tion, which passed 179,000,000 in 1960. The shift of population 
from east to west continued, with a new emphasis upon movement 
from urban to suburban areas, (See further Population, below.) 
Widespread prosperity, increased productivity, and higher incomes 
had given impetus to construction activities of all kinds, Reces- 
sions in 1953—54 and 1957-58 did not alter the generally prosper- 
ous character of the period, although agricultural income continued 
to lag and unemployment persisted, (E. E. R.) 


THE DECADE OF THE 1960s 


The 1960s saw a continuation of the population growth and 
westward movement of the 1950s, with the total U.S. population 
Passing the 200,000,000 mark and California replacing New York 
äs the most populous state. The nation’s economy was fairly 
stable and buoyant as production, employment, and corporate 
Profits reached new high levels. Spurred on by the successful 
Satellite launchings of the 1950s, U.S. scientists and engineers 
made remarkable progress in space exploration in the 1960s. But 
humerous enduring problems concerned serious observers. In 
‘Omestic affairs, racial tensions mounted, urban problems multi- 
plied, poverty remained widespread, and air and water pollution 
tached alarming proportions. The predicted long-term effects of 
iutomation. on employment posed fundamental questions as to 

è future of the nation’s economy and of its educational system. 
n Southeast Asia the controversial war in Vietnam continued 
Year after year with increasing U.S. involvement. In Europe 
the North Atlantic Treaty Organization, a key element in US. 
Military strategy of the 1950s, suffered a severe setback in 1966 
When France declared its intention of withdrawing its forces and 
requested the removal of all NATO installations from French 
oll, The proliferation of nuclear weapons, with both France and 
ommunist China setting off nuclear explosions during the decade, 
eF complicated the prospects for disarmament and world 

@; 


The Election of 1960.—As President Eisenhower's second term 


687 


neared its end in 1960 the two major U.S. political parties nomi- 
nated comparatively young presidential candidates—both Navy 
veterans of World War II—at their national conventions, The 
Republican nominee, Vice-Pres. Richard M. Nixon of California, 
was 47; Sen. John F. Kennedy of Massachusetts was 43, Nixon’s 
campaign was devoted largely to defending the record of the 
Eisenhower administration in which he had served for eight years 
as vice-president. Kennedy’s main contention was that the Eisen- 
hower administration had been lacking in vigour and imagination; 
he urged that steps be taken to stimulate the nation’s economic 
growth and “get the country moving again.” The most dramatic 
feature of the campaign was a series of television appearances 
(publicized as “debates”) during which the two candidates stated 
their positions and answered questions from newsmen, On Nov. 8 
Kennedy defeated Nixon in the most closely contested election of 
the century. Kennedy won 303 electoral votes to Nixon’s 219 but 
in the popular vote of more than 68,000,000 Kennedy’s margin 
was only 118,000 (see Table VII), The Democrats retained con- 
trol of both houses of the 87th Congress but with a somewhat 
smaller majority than they had held in the 86th Congress (see 
Table VI). 

The Kennedy Administration—Kennedy was inaugurated 
as the 35th president of the United States on Jan, 20, 1961, the 
first Roman Catholic and the youngest man ever to be elected to 
that office. His vice-president was Lyndon B., Johnson of Texas, 
who had been majority leader of the Senate during the Eisenhower 
administration. The new president set the tone of his administra- 
tion in an eloquent inaugural address that called for national dedi- 
cation to a worldwide struggle against tyranny, poverty, disease, 
and war. He appointed a cabinet headed by Dean Rusk as sec- 
retary of state and including Robert F, Kennedy, the president's 
brother, as attorney general. President Kennedy’s first year in 
office saw an abortive invasion of Cuba (aimed at overthrowing 
the Castro regime) by forces that had been secretly trained and 
supplied by the United States, a personal meeting of the president 
with Soviet Premier Khrushchev in Vienna, and a continuation of 
Cold War tensions, During 1962 the Cuban problem reached a 
critical point in October when U.S. intelligence agencies learned 
that the Soviet Union had installed in Cuba ballistic missiles capa- 
ble of attacking the United States, The president abruptly broke 
off his political campaigning, returned to Washington, and ordered 
a naval quarantine of Cuba to prevent Soviet ships from delivering 
additional missiles to the island, After five tense days during 
which the U.S. and the U.S.S.R. seemed to be on the verge of war, 
the U.S.S.R, agreed to dismantle its missile bases and to withdraw 
its troops. The U.S. did not gain the right of on-the-ground in- 
spection of the former missile sites nor the immediate withdrawal 
of all Soviet troops, but it was able to keep a close watch by 
means of aerial reconnaissance. 

Less than a year after the Cuban missile crisis, diplomats rep- 
resenting the U.S., the U.S.S.R., and the U.K, ended months of 
negotiations when they signed a nuclear test-ban treaty in Mos- 
cow on Aug. 5, 1963. The signatories agreed to stop all testing 
of nuclear weapons in the atmosphere, in outer space, and under 
water, thus permitting only underground tests, which did not con- 
taminate the atmosphere. Within a few months the treaty was 
signed by more than 100 other nations. France, the only other 
nation then possessing a nuclear capability, did not sign, nor did 
Communist China, which was soon to detonate its first nuclear 
device and become the world’s fifth nuclear power. 

In domestic affairs, President Kennedy appealed to Congress for 
legislation to stimulate international trade, reduce unemployment, 
provide medical care for the aged under social security, reduce 
federal income taxes, and protect the civil rights of Negroes. The 
latter issue, which had aroused national concern in 1962 when 
federal troops were employed to assure the admission of a Negro 
at the University of Mississippi (see NEGRO, AMERICAN), caused 
further concern in 1963 when similar action was taken at the 
University of Alabama, Although the Democrats were in the 
majority in both houses of Congress, the administration’s pro- 
posals encountered strong opposition from a coalition of Repub- 
licans and Southern Democrats. Enactment of the Trade 
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FUNERAL CORTEGE OF PRES. JOHN F. KENNEDY CROSSING MEMORIAL BRIDGE 
IN WASHINGTON ON WAY TO ARLINGTON NATIONAL CEMETERY FOR BURIAL 
NOV. 25, 1963 


Expansion Act and a tax reform law were the only important ad- 
ministration victories in 1962. The two most important bills 
before Congress in 1963 called for reduction of income taxes and 
strengthening of civil rights legislation Both were under consid- 
eration when, on Nov. 22, President Kennedy was assassinated 
in Dallas, Tex. Immediately after the president’s death Lyndon 
Johnson took the oath of office as 36th president of the United 
States at the Dallas airport and flew to Washington. 

Hours after the sination the Dallas police arrested 24-year- 
old Lee Harvey Oswald, an employee in the building from which 
the shots had apparently been fired. While the Dallas police were 
transferring the suspected assassin from one jail to another on 
Nov. 24, Jack Ruby, owner of a Dallas nightclub, shot and killed 
Oswald in full view of millions of persons watching the events on 
television. (See further KENNEDY, JOHN FITZGERALD. ) 

The Johnson Administration.—During his first days in office 
Johnson quickly took up the reins of government. He conferred 
with scores of leaders from other countries who came to Wash- 
ington for the funeral of President Kennedy and assured them 
that there would be no basic change in U.S. foreign policy. He 
also appointed a seven-member commission headed by Chief Jus- 
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tice Earl Warren to investigate the assassinati 
Kennedy and the shooting of Oswald. ere President 

Domestic Afairs —On Nov. 27, before a joint session of 
gress, Johnson paid tribute to his predecessor and ae 
prompt enactment of measures Kennedy had proposed sis] 
special emphasis to civil rights and reduction of income y 
During the months that followed Johnson employed all of hi 
known skill as a parliamentary strategist to push his Je a 
program through Congress. The tax-reduction bill ‘a r 
passed but the civil rights bill encountered determined tee 
from Southern Democrats in the Senate. It was finally 
in June 1964 after adoption of a cloture resolution that stoy 
a three-month filibuster- the first time in history that a Senate 
filibuster on civil rights had been defeated. 

In his state of the union message in January 1964 President 
Johnson declared “an unconditional war on poverty)” and oy 
March 16 he forwarded to Congress a special message ‘calling for 
the expenditure of $970,000,000 for this purpose. As finally 
passed, the Economic Opportunity Act (or “antipoverty bill’) 
provided funds for vocational training at schools and colleges, 
establishment of work-training camps and centres for underpii 
leged youths, aid to various types of “community action programs” 
to combat poverty, loans to small businessmen and small farmer, 
and related projects, R. Sargent Shriver, director of the Peace 
Corps that had been established by President Kennedy to provide 
U.S. volunteers to aid underdeveloped countries, was named to 
direct the “war on poverty.” 

When the 1964 Democratic national convention met in Atlantic 
City it chose President Johnson as its presidential candidate and, 
at Johnson’s request, named Sen. Hubert H. Humphrey of Min- 
nesota as his running mate, The Republican convention in San 
Francisco, with the party's conservative wing firmly in control, 
nominated Sen, Barry M. Goldwater of Arizona for president and 
Rep. William E. Miller of New York State for vice-president. 
After a campaign in which the Democrats called for continued 
support of the policies of the Kennedy-Johnson administration 
and charged that Senator Goldwater was unsympathetic towan 
social welfare legislation, favoured drastic escalation of the wari 
Vietnam, and was not sufficiently prudent to be entrusted wit 
control of nuclear weapons, the Johnson-Humphrey ticket won! 
victory of landslide proportions, losing only six states—Col 
water's home state of Arizona and five states of the deep 
The Democrats also strengthened their majority in the Hows 


gained one seat in the Senate, and made substantial gains at 


state and local levels. ch 
For the Johnson administration 1965 was a year of accomplit 
ment in domestic reform that reminded many observers 0 i 
early days of the New Deal. After outlining his program m 
“Great Society” in his state of the union message on Jan, eh 
President Johnson sent to Congress a series of special messi 
on health, immigration, disarmament, tax reduction, col Te 
tion, housing, rail transportation, crime, and voting n tpl 
89th Congress responded to the president’s leadership. It hes 
a bill to eliminate many excise taxes at once and to reduce 00 
gradually; it passed what had been a highly contro 


vi 
sure—the “Medicare” Bill providing hospital an nu! 
care for persons over 65 under the Social Security A cal & 
crar Securrry)—and made numerous other changes Ja sna 
curity; and it passed a strong right-to-vote bill that is cial 
literacy and other tests for voting and authorized federa 
to register voters in areas where discrimination existe agi 
Amendment to the federal Constitution, ratified in amr let 
banned poll taxes as a requirement for voting in federal sould 
in March 1966 the Supreme Court ruled that ene state tt 
make payment of a poll tax a requirement for voting 1 
local elections. In its 1965 session the 89th Congres ‘at 
substantial appropriations for public housing; educate 
on poverty,” aid to the region known as Appalachia, a 
tary pay increases. f the gove 
In moves designed to bring the executive branch 0 depart 
ment abreast of modern needs, Congress added two 1965 it 
to the president’s Cabinet in 1965-66. In September 
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vided for a Department of Housing and Urban Development to 
coordinate the various federal agencies dealing with housing and 
urban problems and to give them greater attention at the Cabinet 
evel. To head the new department the president appointed 
Robert C. Weaver, who thus became the first Negro to serve in 
the president’s Cabinet. A year later, in October 1966, Congress 
authorized the creation of a Department of Transportation to 
bring together the numerous federal agencies dealing with rail, air, 
and highway transportation and to develop a coordinated national 
transportation policy. - The new department did not include the 
Maritime Administration, which remained within the Commerce 
Department, nor the economic regulatory functions of the Inter- 
state Commerce Commission. To head the new department the 
president appointed Alan S. Boyd undersecretary of commerce for 
transportation. In his 1967 state of the union message President 
Johnson recommended one further Cabinet change—consolidating 
the Commerce and Labor departments to form a single Depart- 
ment of Business and Labor—but opposition by labour unions 
forced its abandonment, (See further CABINET.) 

On Oct. 3, 1965, President Johnson flew to New York City, 
where, in a public ceremony at the Statue of Liberty, he signed 
into law a new immigration act. The new law, the first major 
change in U.S, immigration policy in 42 years, abolished the na- 
tional-origins quota system that favoured the countries of North- 
em Europe and replaced it (during a three-year transition period) 
with a system that gave priority to close relatives of U.S. resi- 
dents and to persons with special skills. The act limited to 170,- 
000 the number to be admitted each year from Europe, Asia, and 
Africa combined, and, beginning in 1968, limited to 120,000 the 
number to be admitted from the Western Hemisphere; this 
marked the first time that any limitation had been placed on 
immigration from the Western Hemisphere. 

For the signing of the Higher Education Act of 1965 President 
Johnson returned in November to his alma mater, Southwest 
Texas State College, San Marcos, Tex. The new law provided 
scholarships and low-interest loans for needy students and estab- 
lished a Teacher Corps to be made up of experienced teachers and 
teacher-interns who would volunteer for assignments to elemen- 
tary and secondary schools in impoverished areas, 

In January 1966 President Johnson declared that the nation 
Could well afford to continue with the “war on poverty” and other 
Great Society objectives while carrying on the war in Vietnam, He 
submitted to Congress a budget totaling $112,800,000,000 for the 
fiscal year 1967 and, to keep it nearly in balance, urged the restora- 
tion of some excise taxes that had just been reduced. With two 
hotable exceptions, the second session of the 89th Congress re- 
sponded to the president’s requests for new legislation. It in- 
creased the federal minimum wage for nonfarm workers from 
$1.25 per hour to $1.60, effective Feb. 1, 1968, and extended its 
Coverage to more than 8,000,000 additional employees. The law 
Was also extended to cover agricultural workers for the first time, 
Starting with a $1 per hour minimum wage. To cope with the 
Stowing menace of water pollution by industrial wastes and city 
sewage, Congress enacted the Clean Waters Act that provided 
$3,908 000,000 to be made available over a five-year period to 
lp communities build sewage treatment plants. The Demon- 
stration Cities and Metropolitan Development Act of 1966 pro- 
Vided funds to be made available over a period of five years to 
tid from 60 to 70 selected cities to rebuild their blighted areas. 

two major measures defeated in the 1966 session were pro- 
Posed civil rights legislation (providing for “open occupancy”) 
‘nd the repeal of section 14(b) of the Taft-Hartley Act that per- 
mitted states to enact right-to-work laws that outlawed the closed 
Stop and union shop. (See further CLosep SHOP.) > 

he November 1966 elections marked a revival of the Republi- 
tan Party after its overwhelming defeat in 1964. The Republi- 
raS gained 47 seats in the House of Representatives but the 

*mocrats retained control with 248 seats to the Republicans 

In the Senate the Republicans won three seats held by 

€mocrats—jn Illinois, Oregon, and Tennessee—but were still out- 
Mmbered by the Democrats 64 to 36. 

few days after the election President Johnson entered the 
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naval hospital at Bethesda, Md., to undergo surgery for removal of 
a polyp from his throat and the repair of an abdominal hernia. 
This operation, the second within 13 months for the president, 
focused attention on the proposed 25th Amendment to the Con- 
stitution that provided procedures by which the vice-president 
could become acting president in case the president was unable 
to perform the duties of his office, This proposed amendment, 
which also provided a means for filling a vacancy in the office of 
vice-president such as had existed for more than a year after 
President Kennedy’s assassination, had been passed by Congress 
in July 1965-and referred to the states for ratification. It became 
a part of the Constitution in February 1967 when ratified by the 
38th state. (For text of the amendment see Administration and 
Social Conditions.) 

The temper of the 90th Congress that convened on Jan. 10, 
1967, was less liberal than that of the 89th. Because the Demo- 
cratic leadership could not count on the support of conservative 
Democrats, chiefly Southerners, it could not convert its paper 
majority into a voting majority on controversial issues, In the 
first days of the session efforts to modify Senate Rule 22 requiring 
a two-thirds vote to stop a filibuster were defeated and in the 
House the 21-day rule limiting the power of the Rules Committee 
was revoked. The most highly publicized action of the House was 
its refusal to seat Rep. Adam Clayton Powell, New York Demo- 
crat, after a committee of the House investigated his conduct as 
chairman of the Education and Labor Committee, President 
Johnson urged the Congress to increase social security’ benefits by 
about 20% and to levy a 6% surcharge on corporate and individ- 
ual income taxes to help meet: the cost of the war in Vietnam, 
The proposed budget he submitted to Congress totaled $135,000,- 
000,000 for fiscal year 1968. 

Foreign Affairs—When he took office in 1963, President Jobn- 
son announced that he would continue the foreign policy of the 
Kennedy administration but he soon gave it an emphasis that was 
peculiarly his own, Under Johnson’s leadership, U.S. foreign 
policy was directed far more toward Asia than toward Europe or 
Latin America. Throughout his first four years in office Johnson’s 
chief preoccupation was with Southeast Asia, where the U.S, had 
for several years been helping the government of South Vietnam 
to defend itself against the Vietcong, who were aided by Com- 
munist infiltration from North Vietnam. U.S. help at that time 
consisted of military supplies and a large number of Army officers 
and men in the role of advisers, During 1964 U.S. aid rapidly 
increased in the face of continued Vietcong successes. In August 
of that year, when U.S. warships patrolling the Gulf of Tonkin 
were twice attacked by torpedo boats, Johnson ordered air strikes 
against torpedo boat bases in North Vietnam, During 1965 the 
president sent more and more U.S. troops to Vietnam (the total 
reaching 190,000 by the end of the year) and committed them to 
combat instead of restricting them to an advisory role, At the 
same time he directed the bombing of military targets in North 
Vietnam and repeatedly announced his willingness to negotiate a 
peace settlement with the North Vietnamese government, All of 
these actions were taken with the approval of a majority of both 
houses of Congress but not without sharp dissent, The chairman 
of the Senate Foreign Relations Committee, J. William Fulbright, 
was an outspoken critic of the president’s policy, 

A temporary lull in the fighting in Vietnam began with a truce 
arranged for Christmas Day, 1965. After Christmas the U.S. did 
not resume its bombing of the north; instead, many high U.S. 
officials made diplomatic visits to other countries to explain U.S. 
policy and to discuss ways and means of ending the war. This so- 
called peace offensive failed to bring the North Vietnamese to the 
conference table and on Jan. 31, 1966—after a 37-day bombing 
pause—President Johnson ordered a resumption of the bombing. 
At the same time, he requested the UN Security Council to make 
arrangements for a cease-fire agreement and a peace conference, 
with the UN possibly providing for arbitration by neutral coun- 
tries as Pope Paul VI had proposed a few days earlier. None of 
these efforts succeeded and the fighting continued. 

Early in February President Johnson and his chief advisers flew 
to Hawaii to confer with the leaders of the South Vietnamese gov- 
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ernment. In the “Declaration of Honolulu” released at the end 
of the conference the two governments expressed their determina- 
tion to continue the war and at the same time to work for social 
justice and democratic self-government in South Vietnam. They 
also stated their willingness to discuss peace terms with the gov- 
ernment of North Vietnam, but that government declared that it 
would not negotiate until the U.S. stopped the bombing of North 
Vietnam unconditionally 

Late in October 1966 President Johnson completed the first 
extensive Asian journey ever made by the president of the United 
States. The main event of the 17-day trip was a conference in 
Manila on Oct. 24-25 at which the president discussed the war 
with representatives of six other nations allied with the U.S. in 
Vietnam, The communique issued at the end of the conference 
stressed the need for a social revolution in South Vietnam, the 
completion of a constitution under which free elections could be 
held, and an offer to withdraw all foreign troops within six months 
if “the other side” would withdraw its forces and cease its infiltra- 
tion and acts of violence, After making stops at Hawaii, Ameri- 
can Samoa, New Zealand, Australia, Malaysia, and Thailand, the 
president made a quick trip to a U.S. military base in South Viet- 
nam and returned home by way of South Korea and Alaska. 

The early months of 1967 saw two important treaties involving 
the U.S. and the U.S.S.R. move toward final acceptance. On Jan. 
27 these two powers plus many other countries signed a treaty to 
limit military activities in outer space and provide for the safety 
of astronauts. The treaty was to go into effect when ratified by 
five countries, including the U.S., the U.S.S.R., and the U.K. On 
April 1 President Johnson signed a consular treaty with the 
U.S.S.R. after it had been approved by the U.S. Senate; this 
treaty, which was still to be ratified by the U.S.S.R., provided 
for the establishment of U.S, consulates in the Soviet Union and 
Soviet consulates in the U.S. 

The nations of the Western Hemisphere held a major conference 
at Punta del Este, Uruguay, in April to discuss ways and means 
of stimulating their economies and raising living standards. The 
conference, which President Johnson attended, adopted a resolu- 
tion to create a vast free-trade zone—a Latin American Common 
Market—beginning in 1970 and becoming fully operational within 
15 years. Another important step toward freer world trade was 
taken in mid-May when negotiators in Geneva, Switz., reached 
final agreement on the so-called “Kennedy round” that ended four 
years of tariff bargaining. (See Tarirr: Tariffs in the 20th Cen- 
tury.) The chief parties to the agreement were the U.S., the 
European Common Market, Great Britain, and Japan. The ac- 
cord was the largest ever reached for the reduction of tariffs 
affecting world trade. (H. C. T.) 


V. POPULATION 


Growth and Geographic Expansion.—Results of the 1960 
census indicated that the population of the United States, exclud- 
ing armed forces overseas, was 179,323,175. The increase of 27,- 


Taste VIII.—Area and Population: 1790 to 1960 


Population 
Increase over 
Census date Area, far conned 
(sq. mi.) Nomt preceding 
Percent 

1790 (Aug. 2) 888,811 3,929,214 ʻi 
1800 (Aug. 4) 888,811 $,308,483 351 
1810 (Aug. 6) 1,716,003 7,259,881 564 
1820 (Aug. 7) 1,788,006 9,638,453 33.1 
1830 (June 1) . — . | 1,788,006 12,866,020 33.5 
1840 (June 1) . . | 1,788,006 17,069,453 32.7 
1850 (June 1) . . | 2,992,747 23,191,876 35.9 
1860 (June 1) 3,022,387 31,443,321 35.6 
1870 (June 1) 3,022,387 39,818,449 26.6 
1880 (June 1) 3,022,387 | 50,155,783 26.0 
1890 (June 1) 3,022,387 | 62,947,71 25.5 
1900 (June 1) . 3,022,387 | 75, z 20.7 
1910 (April 15) . 3,022,387 | 91, . 21.0 
1920 (Jan. 1) 3,022,387 | 105,710,620 Z 14.9 
1930 (April 1) 3,022,387 | 122,775,046 . 161 
1940 (April 1) 3, 131,669,275 E 7.2 
1950 (April 1) | Rx | 130,697,361 x 145 
1960 (April 1)* . 3 | 179,323,175 49.6 28,625,814 | 19.0 


*Includes Alaska and Hawaii, which were not included prior to 1960. 
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997,000 between 1950 and 1960 is the largest increase jn 
for any decade, and the rate of increase during the 1 
greater than that for any other decade after 1910, 
The growth of the population during the 1950s was 
the result of an excess of births over deaths. Net civilian nig 
tion is estimated to have amounted to less than 3,000,000 whe, 
the excess of births over deaths was approximately 25) 000, 
For the 1940s net immigration is estimated at more than 1,70 
and the excess of births over deaths at well over 1700090, 
From 1955 to 1960 the population increased annually by aboy 
3,001,000—the largest such increase in the country’s history, | 
July 1, 1965, the estimated population increased to almo 
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FIG. 6.—CENTRES OF POPULATION FROM 1790 TO 1960 


(Unshaded star indicates revised 1950 centre after admission of Al 
Hawaii in 1959) 


Decennial rates of growth remained fairly unchanging at high 
levels in the years from 1790 to 1860, declined i i 
quite rapidly from 1860 to 1940, then increased from p 
The absolute amount of the increase moved upward from d 
to decade with only three exceptions—the years from 1860 
1870, those from 1910 to 1920, and those from 1930 to 1940, D 
the decades from 1790 to 1860, while the intercensal ie 
mained above 30%, the amount of the increase grew font 
269 in the years from 1790 to 1800 to 8,251,445 in the ane 
1850 to 1860. The decade including the Civil War saw @ ; 
to 7,115,050. This, however, was a larger increase than that ofany 
previous decade other than that for 1850 to 1860. Sixteen ue 
were added in the single decade from 1900 to 1910. bs ed 
including World War I also brought an interruption in Her 
tinued increase in the numbers added, but the prosperous ie 
of the 1920s showed a resumption of the earlier trends wil belie 
ulation increase of 17,064,426. The absolute inte 1% 
1930 and 1940, when the rate of growth had decline pati 
was smaller than that for any other decade after 1870 e 
more than that for any decade before 1870. Prior 28086 8 
the largest number ever added during a decade was 19, $ 

e 


increase during the 1940s. 7 
In the formative years of the nation, population s l 
nthe nation 

e landar 


Texas in 1845, the establishment of title to 
in 1846, and the cession by Mexico in 1 
areas, including California, Nevada, Utah, mo 
parts of Colorado, Wyoming, and New Mexico. f conte 
chase in 1853 completed the territorial expansion © statesin 198 
United States. Alaska and Hawaii were admit a ed along 
In 1790 nearly all of the 3,929,214 inhabitants | we the A 
Atlantic seaboard; less than 5% were living wes’ 
lachian Mountains, On the average, settlement 
about 250 mi. from the East Coast, but there hat 
of extensions farther west, with settlements along 
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TABLE IX.—Population of the United States by Regions, Divisions and 


States: 1950 and 1960 
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The movement of the centre of 


wha, and Cumberland rivers, There were beginnings of occupation 
at Elmira and Binghamton, N.Y., and there were settlements at the 
places now known as Detroit, Mich., Green Bay, Wis., Macki- 
nac, Mich., Prairie du Chien, Wis., and Vincennes, Ind. By 
1900 the area of continuous settlement had moved westward to 
approximately the 100th meridian in the western half of the Great 
Plains states. East of that line there were only isolated areas 
which did not yet have a density of two or more persons per square 
mile, These were in southern Florida, northern Maine, and 
northern Minnesota. West of that line, density of settlement 
Was generally low, but there were areas of considerable settlement. 
By 1960 the settled areas more nearly covered the entire country, 
and the arid regions of the Great Plains, the mountain and Pacific 
Coast states were interspersed with many settled areas. 

Centre of Population.—The growth of the population and the 
Occupation of the area of the United States have led to a per- 
sistent westward movement of the centre of population. As de- 
fined by the U.S. Bureau of the Census, the centre of population 
1s“... that point which may be considered as the center of popu- 
lation gravity of the United States; in other words, the point on 
Which the United States would balance if it were a rigid plane 
Without weight and the population were distributed thereon with 
each individual assumed to have equal weight and to exert an 
infuence on a central point proportional to his distance from 
that point,” 

In 1790 the centre of population was located 23 mi. E of Balti- 
Ne _ By 1950 it had moved 686 mi. westward and was near 

lney in Richland County, Ill, By 1960 it moved 57 mi. W of that 
a (near Centralia, Clinton County, Ill.), taking into account 

€ addition of Alaska and Hawaii to the United States in 1959. 


TABLE X.—Total and Urban Population of the United States 
Urban population | Number of urban places of 
_ Urban population _| Number of urban places o! _ 


Census Total 
fear 4 
Population Percent | 100,000 | 25,000 | 2,500 
Number | of total | or more | or more | or more 
1% 
tho 3,929,214 201,655 SA — 2 24 
1850 9,638,453 693,255 | 7.2 1 5 61 
1880 23,191,876 | 3,543,716 | 15.3 6 26 236 
1919 50,189,209 | 14,129,735 | 28.2 20 11 939 
1940 92,228,496 | 41,998,932 | 45.7 50 228 2,262 
1950% 132,164,569 | 74,705,338 | 56.5 93 413 3,485 
1960% 151,325,798 | 96,846,817 | 64.0 107 486 4,307 
179,323,175 | 125,268,750 | 69.9 132 765 5,445 


*) 
Tncludes Alaska and Hawaii. 


— ir population reflects the rapid 
jon, division, and stat 19 ion, divisi lni 
Region, — and state 160 1950 Region, division, and state 1960 1950 growth of the population in the 
United States . 179,323,175 | 151,325,79 
Feiss: 8 North Dakota 632,446 aios | Western states and the fact 
Rent at a. | 44,677,819 | 39,477,986 Kee 680,514 652,740 | that the growth in the northern 
North central > . . | 51,619,139 | 44,460,762 ace + | 411,330 1,325,510 | and south tates hi 
South . j 54,973,113 | 47,197,088 || South Atlantic; + ef 247861 1,905,299 ern states has been 
tet rs 28,053,104 | 20,189,962 Delaware. 446,292 318,085 nearly equal with a slight pre- 
rtheast: p 3 $ s } $ 
eee tand vite 10,509,367 9,314,453 ratte oly OSE 3,100,689 2,343001 | Ponderance in later years in the 
woe Auantic - 34,168,452 | 30/163°533 Virin hipoi; Biren {0178 | southern states 
rth central: me l 966, 318, e 
East north central, 36,225,024 | 30,399,368 |] Mest Virginia 1.Boosa2i | 2/05 $52 Urbanization.—The United 
Mest north centra 15,394,115 | 14,061,394 Seale Garota, Sate | S'AUSIS iene is ie an urban nation, 
South Atlantic 25,971,732 21,182,335 i E g Yost! OHH roximately two-thi 
East south central 12,050,126 | 11,477,181 Fatt south central: are Oe Baa i habi liy “h of ata bad 
West south central 16,951,255 | 14,537,572 Kentucky . 3,038,156 Sabian ye pecans 
Wet in eS Sod y rataa on 3'567'089 Keet and a considerable proportion of 
et m 21981044 | 15114968 wisp BEE. Je Jan tes the remainder live in close rela- 
lew England: a sales! eh bane i H 
Maine... 969,265 913,774 hn dean ait 1,786,2 OTE) = Irge cY maai Puana, 
New Hampshire « 905,921 533,242 Louisiana | | L| 5287022 Kerh the national history the urban 
ermoni yi € > $ n Urry A . 
ea i san EAN Oklahoma sn 5 2,328,284 2,233,351 population grew more rapidly 
Rhode Island 2 Sass 7134896. |] Mountain $ 479,64 771,194 | than the rural. Between 1790 
Middle Atlantic: OE 007,280 Fide een $74,167 591,024 | and 1960 the total population in- 
New roe : 16,782,304 14,830,192 i See Be 30, 200529 creased about 46 times, the rural 
pëensylvania i 11,319,366 | 10,498,012 F 1951023 1308A | population less than 15 times. 
st nori ral; i: A N 
Ohio n Sa riai AEGRIS 7,946,627 Utah . 1901627 688'862 a evy, SAAE gates DADA: 
Indiana Bpke 14662498 goia Nevada 285278 160,083 lation has grown at a much more 
Michigan DBIA | G37 Pash A eaaa] padano ae a mend che tee 
isconsin A 3,951.77 34, "708, "521, - 
EE EPIN 3,434,575 ab6Be8T | 1S21 341 Table X shows the urban popu 
Minnesota 3,413,864 2,982,483 ey "2261167 'iasgag | lation and the number of urban 
Tova ri pana 2,621,073 5 632,772 499,794 places at selected dates from 
_—_— 1790 to 1960, For 1950 and 


1960 the urban population in- 
cludes not only the inhabitants living in incorporated and unin- 
corporated places of 2,500 and over, but also those in the thickly 
settled suburban areas around cities of 50,000 or more. 

In 1790 the nation had only 24 places with a population of more 
than 2,500 persons but by 1950 there were 4,307 such places. 
Five of these had a population of more than 1,000,000 persons 
each. Forty-one had more than 250,000 each, and 107 had more 
than 100,000 each. By 1960 there were five places over 1,000,000, 
fifty-one over 250,000, and 132 places of 100,000 or more. 

Metropolitan Areas.—The economic and social influence of a 
city is not limited to the territory included within its political 
boundaries. For most of the larger cities there is a closely built- 
up area immediately outside the city limits which is essentially 
a part of the city. Beyond that there tends to be an area less 
closely built-up, but nevertheless intimately linked to the city. 
For many purposes, all the population that is closely related to 
the city needs to be taken into account. The total area is fre- 
quently included under the term metropolitan area. Standard 
metropolitan statistical areas include cities of 50,000 or over, the 
county or counties in which they are located, and the adjoining 
county or counties which meet certain prescribed conditions of 
integration with the central city. In New England the political 
units used are towns, 

Of the total population increase in the United States between 
1950 and 1960, 84.2% occurred in the 212 standard metropolitan 
statistical areas which included 112,885,178 persons, or 63% of 


Tase XI.—Cities of 500,000 or More in 1960 


City Population City Population 
New York, N.Y. 7,781,984 || San Francisco, Calif, . 740,316 
Chicago, Hl., > 1 | 3,550;404 || Boston, Mass. . 697,197 
Tos Angeles, Calif.. ; 2,479,015 || Dallas, Tex. 619,684 
Philadelphia, Pa. ‘| 21002,512 || New Orleans, La. 627,525 
Detroit, 1,670,144 || Pittsburgh, Pa. . 604,332 
Baltimore, Md. ‘939,024 || San Antonio, Tex. 587,718 
Houston, Tex. 938/219 || San Diego, Calif, 573,224 
Cleveland, O. . 876,050 || Seattle, Ea RT 
Washington, D.C. 763,956 || Buffalo, N. 532,159 
St. Louis, Mo. . >: | 750,026 || Cincinnati, Ohi 3 502,550 
Milwaukee, Wis. : | 741,324 


the total, The rate of growth within the standard metropolitan 
statistical areas was very uneven, Although the central cities in 
1950 included nearly three-fifths of the total population of the 
areas, they had only about one-fifth of the total increase that oc- 
curred in such areas, While the central cities increased by approxi- 


O aga eI eR or Seg 


690 UNITED STATES (OF AMERICA) 


H- 25 50 75 100 125 150 175 200 


693.255 


525,459 


322.371 


1790 f] 201,655 | 
bv COURTERY OF THE U.S. SUMEAU OF THE CENSUS 
FIG, 7.—URBAN AND RURAL POPULATION OF THE U.S., 1790 TO 1960 


mately 11%, the suburban areas outside these cities increased by 
about 49%. Between 1950 and 1960 among the 212 standard 
metropolitan statistical areas, 204 gained and 8 lost population. 
However, of the 257 central cities in the metropolitan areas, 187 
gained population and 70 lost. Four of the five cities of 1,000,000 
or more population in 1950 lost population during the 1950 to 1960 
decade (New York, Chicago, Philadelphia, and Detroit), while one 
(Los Angeles) gained. Standard metropolitan statistical areas as 
a whole increased their population by 26.4%; the remainder of 
the country increased by only 7%. 

Declining Farm Population.—As the nation has become in- 
creasingly urbanized, there has been a decline in the proportion of 
its population living on farms. After the mid-1930s there was also 
a decline in the number of persons living on farms. In 1910 the 
farm population included 32,077,000 persons, or 34.99% of the to- 
tal population. By 1950 the farm population amounted to 25,058,- 
000, or 16.6% of the total population, and by 1964 it had declined 
to 12,954,000, or 6.8% of the total. A continued large-scale mi- 
gration of population from the rural areas, and particularly from 
farm areas to cities, has been one of the major population move- 
ments of the 20th century. 

Racial Composition.—In 1790, eight of each ten persons were 
white, two were Negroes. Indians were few in the settled areas. 
In 1960, 88.6% of the population was classified as white and 11.4% 


Taste XII.—Population of Standard Consolidated Areas and 
Standard Metropolitan Statistical Areas with 1,000,000 or More 
as Constituted in 1960 


F =a 
Areas 1960 Census} Areas 1960 Census 
Standard consolidated areas: St. Louis, Mo.-Tll. . — . | 2,060,103 
New York-Northeastern Washington, D.C.-Md.- 

ee, standard Va. x 2,001,897 
lidated area 14,759,429 1,796,595 
Chicago, Illinois-North- . . «+ f 4,727,023 
western Indiana stan- » «| 1,689,420 

dard consolidated area 6,794,461 St. Paul, / 
Standard metropolitan - «© «| 1,482,030 
statistical areas: ow oy) 3906967 
10,694,633 Houston, Tex.  . . | 1,243,158 
Milwaukee, Wis. . . | 1,194,290 
Passaic, 1,186,873 
Seattle, Wash. 1,107,213 
Dallas, Tex č 1,083,601 
Cincinnati, O.-Ky. . 1,071,624 
Kansas City, Mo.-Ka: 1,039,493 
| San Diego, Calif. . 1,033,011 
Atlanta, Ga. 1,017,188 


*Part of the New York-Northeastern New Jersey standard consolidated area. 
tPart of the Chicago, Ilinois-Northwestern Indiana standard consolidated area. 


as nonwhite—the majority of which was Neg 
each 100 persons was American Indian or A 
a total population of 179,323,175, there 
18,871,831 Negro, 523,591 Indian, 464,332 
Chinese. 

During the 19th century the proportion of ti 
was white increased more rapidly than the propo 
part because the great majority of immig 
were white. In later years the nonwhite 
rapidly than the white. From 1950 to 1960 
increased by about 18% and the nonwhite 
This difference arises from the marked excess 
the nonwhites which is only partially offset 
rate. Between 1910 and 1920 there had b i 
proportion of nonwhites to whites. It was 10.3 
both 1930 and 1940, and 10.5 in 1950. The 1960 
ever, is still less than that at the beginning oi 
it was 12.1, 

Persons of Foreign Origin.—In the 145. 
1964, more than 42,994,000 aliens entered 
About 35,000,000 of these were from Euro 
grants came predominantly from Western E 
immigration from northern and western Europe c 
from 1881 to 1890. By this time there were al 
numbers of immigrants from the countries to the « 
and after this the numbers and proportions 
eastern and southern Europe increased $ 
1901 and 1910 approximately 8,000,000 Euro 
the United States, 4,000,000 of them from é 
Europe. After the enactment of the quota 
shifted again, Between 1951 and 1964, 1,758, 


Tante XIIL—Nativity and Parentage of 
by Country of Origin: 1 


| Native of 
Country of Foreign foreign 
origin born or mixed 
parentage || 
All countries | 9,738,091 | 24,312,263 
England . . | 528,205 | 1,298,620 
Scotland. . | 213,219 455,453 | 
Wales . . 23,409 110,539 
Northern 
Ireland. 68,162 186,984 | 
Ireland (Eire). | 338,722 | 1,434,590 
Norway. . | 152,698 | 622,056 
Sweden |. | 214,491 832,451 
Denmark. 85,060 | 314,290 | 
Netherlands . | 118,415 | 280,243 || Portugal 
Belgium . . 50,294 89,972 || Other Eu 
Switzerland . 61,568 | 201,486 
France . >f 111,582 240,099 || Asia . 
Germany. . | 989,815 | 3,330,849 || Canada 
Po! z.. |) 747,750 | 2,032,276 || Mexico ~ 
Czechoslovakia | 227,618 | 690,212 || Other 
Austria. . | 304,507 794,123 || All other - 
Hungary. . 245,252 456,385 || Not reported 


Te weed Crea LE Population, vol. I, Chere 
grants came to the United States, of whom 
northern and western Europe. With the re 
of immigrants beginning in the 1920s, the p 
lation that is foreign born steadily declined. 
white population were foreign born. By 1 
foreign-born white had fallen to 12.7%, and b 
5.9%. This was less than the proportion 
(11.5%). tt 
Under the classification foreign stock, the cet 
foreign-born persons and persons with onë OF | 
born, In 1960, the foreign stock comprised 
ulation. Early in 1900, it had been 33% of 
Among the foreign born in 1960, persons 
most numerous, numbering 1,257,000. d 
990,000. There were 953,000 immigrants fi 
from the United Kingdom, 748,000 from P 
the U.S.S.R. However, the relative ranki 
relation to country of origin for persons born 1n 
of foreign parentage. There were 24,312, 
foreign or mixed parentage. The largest n 
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German parentage—3,331,000— 
and of Italian parentage—3,287,- 
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TABLE XIV.—Population Change, by Age: 1950 to 1965 
(In thousands; Alaska and Hawaii are included in all years) 
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000. Persons of Canadian, En- 


i i d Russian origin Population (includi 
glish, Polish, an pei ae Population chang 
were next in numbers. forcast, f 

Age and Sex Composition. Age ; i April 1, 1960, to April 1, 1950, to 
—In the 1950s the numbers of July ds | April, | April 1, Sly, 1968 April'1, 1960 
the young and of the ole popii Number | Percent | Number | Percent 
Jation grew more rapidly than the Allages . 194,583 180,007 151,718 
number of persons at other ages, | Pads Svears ous | 20301 | 16243 Beste tie peepee AEE A 
The number of persons under 18 | 14-17 years 14,118 11,162 ¥ tous) pss taae ia 
and those 65 years of age and ' ed zu zy 
over grew about twice as rapidly +1.0 2,609 +12.1 
as the total population. -All age 5 peer ES 


groups between 18 and 64 showed 
either slight decreases or below average increases during this dec- 
ade. 

In the first half of the 1960 decade (April 4, 1960, to July 1, 
1965), the total population increased by 8.1%. During this period, 
there was considerable variation in changes by-age. The popula- 
tion 25-34 years of age showed a moderate decrease, while the 
high school (14-17) and college (18-24) age population increased 
more than three times as rapidly as the total population. All other 
age groups showed either average or below average percent in- 
creases during this period. 

The economic development of the country was accompanied by 
great changes in the age structure of the population. In 1880, 38% 
of the population were under 15 and only 3% were 65 and over. 
By 1950 the proportion of persons under 15 had dropped to 
26.8%, but 8.1% of the total were 65 and over. The propor- 
tion of the population under 15 increased rather sharply to 31% 
by 1960, and then dropped slightly to 30.8% in 1965. There was 
a continuation in the growth of the proportion of persons 65 and 
over, reaching 9.1% in 1960 and 9.3% in 1965. The median age of 
the population, i.e., the point which divides the population with 
one-half older and one-half younger, was 30.2 years in 1950, 29.5 
years in 1960, and 27.9 years in 1965, Although these figures indi- 
cate a continuing decrease in the median age of the population, the 
a figure is still five years above the median age of 22.9 reported 
in 1900. 

In 1950 for the first time in U.S. history, the census showed 
more females than males in the population. At that time the ex- 
cess of females in the total population including armed forces over- 
seas was about 950,000. Females generally outnumber males in 
the adult age groups. ‘There was an excess of 4,200,000 females 
25 years of age and over, and about 2,300,000 females 65 years and 
over in 1965. Males continued to outnumber females in the age 
group under 25. The excess of females in the older ages is at- 
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Ubo 8.—PERCENT DISTRIBUTION BY AGE OF THE POPULATION OF THE U.S., 
O TO 1965. (FIGURES FROM 1940 ON INCLUDE ARMED FORCES OVERSEAS) 


tributed essentially to the fact that women have lower death rates 
than men at all ages. 

The age composition of the nonwhite population is different 
from that of the white, primarily as a result of its much higher 
birth rate. The nonwhite population is substantially “younger” 
than the white population, having a median age in 1965 of 21.6 
years as compared with 28.9 years for the white population. 

Families and Households.—The decline in size of households 
has been persistent and widespread. The average size was 5.7 in 
the white population of 1790, 4.9 in the total population of 1890, 
and 3.4 in the total population of 1950. After 1950 there was an 
increase in the average size of families, that is, related persons 
living together, a decrease in the number of cases in which two or 
more families live in the same household, and an increase in the 
number of households which included no relatives of the head of 
household. The average number of persons per household in 1965 
was approximately the same as that in 1950, but the average size of 
families increased from 3.54 persons in 1950 to 3.71 persons in 
1965. Families in rural areas tended to be larger than families 
in urban areas, and farm families were larger than rural nonfarm 
families. 

The total number of households in the United States in March 
1965 was 57,251,000; it had been 52,799,000 in March 1960 and 
43,554,000 in March 1950. The average annual increase from 
1960 to 1965 was 890,000. However, there was an average annual 
decline in the number of farm households amounting to 148,000 
between 1960 and 1965, Thus the annual increase of nonfarm 
households was 1,038,000, 

Education.—Education has been a major force in the develop- 
ment of a single people with a single language from immigrants 
with many diverse backgrounds. The percentage of illiterates in 
the population aged ten and over declined slowly in the last decades 
of the 19th century, Illiteracy was more prevalent among the 
foreign-born whites than among the native whites, but it was far 
higher among the natives of native parentage than among the 
American-born children of the immigrants. By 1930 only 4.3% 
of the total population aged ten and over were illiterate. In 1959 
it was estimated that 2.2% of the population 14 years old and over 
and not living in institutions were illiterate. This is the smallest 
proportion of illiterates ever recorded in this country. Illiteracy 
rates have declined for both whites and nonwhites, but the de- 
cline has been more rapid for the nonwhites. Among persons 14 to 
24 years old in 1959, the illiteracy rates were 0.5% for whites and 
1.2% for nonwhites, 

By 1904 the average years of school completed by persons 25 
years old and over was 11.7. This compares with 9.3 in 1950 and 
8.4 in 1940. The average for women (11.8) was only slightly 
greater than for men (11.5). 

College graduates constitute a relatively small percentage of the 
adult population (9.1%). Among men 25 to 29 years old, the 
proportion who had completed 4 or more years of college went up 
sharply after 1950 and by 1964 it was 16.6%. 

Economic Activity.—There have been a number of significant 
changes in the economic activity of the population throughout the 
nation’s history. The proportions engaged in agricultural and re- 
lated industries, and in private household services, have shown 
a long-time decline. The proportions engaged in manufacturing, 
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transportation, communication, TABLE XVI.—Employment Status of the Population, by Sex: 1 
and trade continue to move (Annual average from Current Population Survey) 
slowly upward. There have been [ Total 
substantial increases in the pro- 
f y Employment status 
portions of persons engaged in yee 
clerical occupations, professional fica hae n O =e 
n 5 ini ‘otal, all ages < ts Kee ie 189,197 
service, and public administra- |  Tätour force, 14 yearsold andover | 761972 
tion. Not in labour force . FE- 112,225 
Rates of participation in eco- | Labour force 
i iui x Total. i LAs eL E OR GSA 100.0 $1,118 
nomic activity after 1870 de Armed foment 1. tae : 2739 36 a S: 
clined for the younger persons Civilian labour force a 14233 go4 48,410 3 
z 'mplo; . 4 46,139 i 
and for those 65 and over. There Avvork fall tine Saye. BN srin 66.9 36,559 13 
has also been a decrease in the At work parttime =, 5. | 18,361 20.0 1522 47 
4 : Usually work full time : | 5,898 77 3,805 Th 
predominance of men in the eco- e Usually work part time. s 9,462 123 3,717 73 
A ; : ‘ lith a job but not at wot . 3,493 45 2,058 4.0 
nomically active population as in- Unemployed A ss 3/876 50 2271 44 
creased numbers of women have Noe ie ee 
Not in labour fo 
entered the labour force. In Totals APAA) y -1133245 100.0 41,951 100.0 
Under 14 years oldt ; < 3 1| 55053 49.1 28,004 66.8 
1910 there were almost 3,900 14 years old and over |.) i| $7,172 50.9 13,947 33.2 
men for each 1,000 women among Keeping house ya!) sts 35,455 31.6 139 03 
gainful workers, but the labour Uns oer Me GR! E T 1$ Tosi 48 
in 19 i In institutions . s o . . . 1,915 137 1,116 27 
force in 1960 had approximately Get Te ae 7,502 68 6412 183 


2,100 men for each 1,000 women. “ ee So ae 
tet $ ndependent estimates ci m Department of Defense. 
Labour-force participation — gcluded from the labour force by definition. o oO cenae 


rates are low at age 14. They in- 
crease rapidly from 15-19 and through 24. At that age 919% of been many changes in the rates and prosi 
the men and 40% of the women were in the labour force. For average family in 1960 had less than half 
men, rates increase to a maximum of 96% at ages 30-40, decline family of 1790, but the expectation of life o; 
slowly to age 56, and then decline rapidly until they become very was perhaps two and one-half times as grea 
low for persons 75 and over. areas have replaced farms and villages as 
For women, rates of labour-force participation increase to age majority of the people live. 
20, decline to about age 30, then increase again to age 49, after In the first half of the 1960s the United 
which there is a rapid decline. proximately 2,800,000 persons to its pop 
During and after World War II there was a significant increase though this increase is slightly less than 
in the numbers and proportions of women in the labour force. By continued fora half century it would mean a 
1960 approximately one-third of all workers were women and ap- lation, such as that which occurred between 
proximately one-third of women 14 and over were in the labour creases in the numbers of births after World | 
force. The increases were particularly large for women over 35. results of a combination of trends. After 1 
Prospective Growth.—During the country’s history there have crease in the proportion of women aged 15: 
to at least one child. There were substantial 


Tanie XV.— Level of School Completed by Persons 25 Years Old and portion who had borne at least two children. 


Orer and 25 to 29 Years Old, by Colour, for the United States: had borne five or six children changed little, 
1940 to 1964 decrease in the proportion who had borne si 
(The small number of s not reporting on years of school completed were included Earlier marriage, earlier childbearing, a 
(Apene at escent ie ee a ee married life may lead to relatively rapid 
Percent by level of school completed TE the other hand, the higher birth rates duri 
acho: part a crowding together of births which und 
meee A EE peleg Bigh schoo! aat Sien would have occurred during a longer period 
school or more ollege sent decisions as to childbearing during a 
z M oon employment and income levels and it is d 
ist 9 Pata and over extent there have been long range changes 
speedy re ape EA i attitudes toward children. k 
March 1959 8.0 42.9 79 11.0 If one could assume that the number 0 
a ess rks esse $4 és it women would have in their lifetime would 
venk eeM : tos H i an the present fertility level to 3,100, the pop 
April 1940 oh) a 13.5 na 46 84 States might be expected to reach 226,000, 

25 to 29 years 000,000 by 1985. If, however, the numbe 
March 1964 . 1.6 as s oe, women would have in their lifetime woul 
Manh i9. | i] 38 oa tho i23 | 2,450, the population in 1975 might be onl 
ent ahh z3 E 199. Be for 1985, 248,000,000. 

Amino > i] 38 Ss 5s 104 It is impossible to foretell whether f 
Nonwhite course, or neither of them, during the 1960 

Ba genns aad ore is ais i3 PA the relatively high birth rates in the 1950s 
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UNITED STATES (OF AMERICA) 


Constitution of the United States of America 
PREAMBLE 


We THE PeorLe of the United States, in Order to form a more per- 
fect Union, establish Justice, insure domestic Tranquility, provide for 
the common defence, promote the general Welfare, and secure the 
Blessings of Liberty to ourselves and our Posterity, do ordain and eétab- 
lish this Constitution for the United States of America. 


Articre I 


Section 1. Al legislative Powers herein granted shall be vested in 
a Congress of the United States, which shall consist of a Senate and 
House of Representatives, 

Section 2. The House of Representatives shall be composed of 
Members chosen every second Year by the People of the several States, 
and the Electors in each State shall have the Qualifications requisite 
for Electors of the most numerous Branch of the State Legislature. 

No Person shall be a Representative who shall not have attained 
to the Age of twenty five Years, and been seven Years a Citizen of 
the United States, and who shall not, when elected, be an Inhabitant 
of that State in which he shall be chosen. 

Representatives and direct Taxes shall be apportioned among the 
several States which may be included within this Union, according to 
their respective Numbers, which shall be determined by adding to the 
whole Number of free Persons, including those bound to Service for 
a Term of Years, and excluding Indians not taxed, three fifths of all 
other Persons. The actual Enumeration shall be made within three 
Years after the first Meeting of the Congress of the United States, 
and within every subsequent Term of ten Years, in such Manner as 
they shall by Law direct.. The Number of Representatives shall not 
exceed one for every thirty Thousand, but each State shall have at 
Least one Representative; and until such enumeration shall be made, 
the State of New Hampshire shall be entitled to chuse three, Massa- 
chusetts eight, Rhode Island and Providence Plantations one, Con- 
necticut five, New York six, New Jersey four, Pennsylvania eight, 
Delaware one, Maryland six, Virginia ten, North Carolina five, South 
Carolina five, and Georgia three. 

When vacancies happen in the Representation from any State, the 
Executive Authority thereof shall issue Writs of Election to fill such 
Vacancies, 

The House of Representatives shall chuse their Speaker and other 
Officers; and shall have the sole Power of Impeachment. 

Section 3. The Senate of the United States shall be composed of 
two Senators from each State, chosen by the Legislature thereof, for 
six Years; and each Senator shall have one Vote. 

Immediately after they shall be assembled in Consequence of the 
first Election, they shall be divided as equally as may be into three 
Classes. The Seats of the Senators of the first Class shall be vacated 
at the Expiration of the second Year, of the second Class at the 
Expiration of the fourth Year, and of the third Class at the Expira- 
tion of the sixth Year, so that one third may be chosen every second 
Year; and if Vacancies happen by Resignation, or otherwise, during 
the Recess of the Legislature of any State, the Executive thereof may 
make temporary Appointments until the next Meeting of the Legis- 
lature, which shall then fill such Vacancies. i" 

No Person shall be a Senator who shall not have attained to the 
Age of thirty Years, and been nine Years a Citizen of the United 
States, and who shall not, when elected, be an Inhabitant of that 
tate for which he shall be chosen. 7 

The Vice President of the United States shall be President of the 
Senate, but shall have no Vote, unless they be equally divided. 

he Senate shall chuse their other Officers, and also a President 
Pto tempore, in the Absence of the Vice Péesident, or when he shall 
txercise the Office of President of the United States. 

„ The Senate shall have the sole Power to try all Impeachments. When 
sitting for that Purpose, they shall be on Oath or Affirmation. When 

e President of the United States is tried, the Chief Justice shall 
Preside: And no Person shall be convicted without the Concurrence 
of two thirds of the Members present. 

i Udgment in Cases of Impeachment shall not extend further than to 
rae from Office, and disqualification to hold and enjoy any Office 
of honor, Trust or Profit under the United States: but the Party 
$nvicted shall nevertheless be liable and subject to Indictment, Trial, 
\dgment and Punishment, according to Law. y i 
i ection 4, The Times, Places and Manner of ea Elections 
ta Senators and Representatives, shall be prescribed in eac! State by 
P ¢ Legislature thereof; but the Congress may at any time by Law make 
alter such Regulations, except as to the Places of chusing Senators. 
M he Congress shall assemble at least once in every Year, and such 
ii ed shall be on the first Monday in December, unless they shall by 
appoint a diff. f ; 
„Section 5. Each House shall be the Judge of the Elections, Re- 
aeos and Qualifications of its own Members, and a Majority of each 
all constitute a Quorum to do Business; but a smaller Number may 
h journ from day to day, and may be authorized to compel the At- 

‘dance of absent Members, in such Manner, and under such Penalties 

fach House may provide. 

Memb, ouse may determine the Rules 
ia ers for disorderly Behaviour, and, 

» expel a Member. 


of its Proceedings, punish its 
with the Concurrence of two 
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Each House shall keep a Journal of its Proceedings, and from time 
to time publish the same, excepting such Parts as may in their Judg- 
ment require Secrecy; and the Yeas and Nays of the Members of 
either House on any question shall, at the Desire of one fifth of those 
Present, be entered on the Journal. 

Neither House, during the Session of Congress, shall, without the 
Consent of the other, adjourn for more than three days, nor to any 
other Place than that in which the two Houses shall be sitting. 

Section 6. The Senators and Representatives shall receive a Com- 
pensation for their Services, to be ascertained by Law, and paid out 
of the Treasury of the United States. They shall in all Cases, except 
Treason, Felony and Breach of the Peace, be privileged from Arrest 
during their Attendance at the Session of their respective Houses, and 
in going to and returning from the same; and for any Speech or 
peats in either House, they shall not be questioned in any other 

ce, 7 

No Senator or Representative shall, during the Time for which he 
was elected, be appointed to any civil Office under the Authority of 
the United States which shall have been created, or the Emoluments 
whereof shall have been encreased during such time; and no Person 
holding any Office under the United States, shall be a Member of 
either House during his Continuance in Office. 

Section 7, All Bills for raising Revenue shall originate in the House 
of Representatives; but the Senate may propose or concur with Amend- 
ments as on other bills. 

Every Bill which shall have passed the House of Representatives and 
the Senate, shall, before it become a Law, be presented to the Presi- 
dent of the United States; If he approve he shai sign it, but if not 
he shall return it, with his Objections to that House in which it shall 
have originated, who shall enter the Objections at large on their Jour- 
nal, and proceed to reconsider it. If after such Reconsideration two 
thirds of that House shall agree to pass the Bill, it shall be sent, 
together with the Objections, to the other House, by which it shall 
likewise be reconsidered, and if approved by two thirds of that House, 
it shall become a Law, But in all such Cases the Votes of both 
Houses shall be determined by yeas and Nays, and the Names of the 
Persons voting for and against the Bill shall be entered on the Journal 
of each House respectively. If any Bill shall not be returned by the 
President within ten Days (Sundays excepted) after it shall have been 
Bese to him, the Same shall be a Law, in like Manner as if he 

ad signed it, unless the Congress by their Adjournment prevent its 
Return, in which Case it shall not be a Law. 

Every Order, Resolution, or Vote to which the Concurrence of the 
Senate and House of Representatives may be necessary (except on a 
question of Adjournment) shall be presented to the President of the 
United States; and before the Same shall take Effect, shall be approved 
by him, or being disapproved by him, shall be repassed by two thirds 
of the Senate and House of Representatives, according to the Rules 
and Limitations prescribed in the Case of a Bill. 

Section 8. The Congress shall have Power To lay and collect 
Taxes, Duties, Imposts and Excises, to pay the Debts and provide 
for the common Defence and general Welfare of the United States; 
but all Duties, Imposts and Excises shall be uniform throughout the 
United States; 

To borrow Money on the credit of the United States; 

To regulate Commerce with foreign Nations, and among the several 
States, and with the Indian Tribes; * 

To establish an uniform Rule of Naturalization, and uniform Laws 
on the subject of Bankruptcies throughout the United States; 

To coin Money, regulate the Value thereof, and of foreign Coin, and 
fix the Standard of Weights and Measures; 

To provide for the Punishment of counterfeiting the Securities and 
current Coin of the United States; 

To establish Post Offices and post Roads; 

To promote the Progress of Science and useful Arts, by securing 
for limited Times to Authors and Inventors the exclusive Right to 
their respective Writings and Discoveries; 

To constitute Tribunals inferior to the supreme Court; 

To define and punish Piracies and Felonies committed on the high 
Seas, and Offences against the Law of Nations; ` 

To declare War, grant Letters of Marque and Reprisal, and make 
Rules concerning Captures on Land and Water; 

To raise and support Armies, but no Appropriation of Money to 
that Use shall be for a longer ees than two Years; 

To provide and maintain a Navy; 

To TAALA Rules for the Government and Regulation of the land and 
naval Forces; 

To provide for calling forth ae AER to Faten the Laws of the 

ion, suppress Insurrections and repel Invasions; ; 

Ui Ceive for organizing, arming, and disciplining, the Militia, and 
for governing such Part of them as may be employed in the Service 
of the United States, reserving to the States respectively, the Appoint- 
ment of the Officers, and the Authority of training the Militia accord- 
ing to the discipline prescribed by Congress; 

To exercise exclusive Legislation in all Cases whatsoever, over such 
District (not exceeding ten Miles square) as may, by Cession of par- 
ticular States, and the Acceptance of Congress, become the Seat of the 
Government of the United States, and to exercise like Authority over 
all Places purchased by the Consent of the Legislature of the State in 
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which the Same shall be, for the Erection of Forts, Magazin = 
senals, dock-Yards, and other needful Buildings;—And ees 
is To make All Laws which shall be necessary and proper for carrying 
into Execution the foregoing Powers, and all other Powers vested by 
this Constitution in the Government of the United States, or in any 
Department or Officer thereof. 

ion 9., The Migration or Importation of such Persons as any 
of the States now existing shall think proper to admit, shall not be 
prohibited by the Congress prior to the Year one thousand eight hun- 
dred and eight, but a Tax or duty may be imposed on such importa- 
tion, not exceeding ten dollars for each Person. 

The Privilege of the Writ of Habeas Corpus shall not be suspended, 
unless when in Cases of Rebellion or Invasion the public Safety may 
require it. 

No Bill of Attainder or ex post facto Law shall be passed. 

No Capitation, or other direct, Tax shall be laid, unless in Propor- 
tion to the Census or Enumeration herein before directed to be taken. 

No Tax or Duty shall be laid on Articles exported from any State. 

No Preference shall be given by any Regulation of Commerce or 
Revenue to the Ports of one State over those of another: nor shall 
Vessels bound to, or from, one State, be obliged to enter, clear, or pay 
Duties in another, 

No Money shall be drawn from the Treasury, but in Consequence 
of Appropriations made by Law; and a regular Statement and Ac- 
count of the Receipts and Expenditures of all public Money shall be 
published from time to time. 

No Title of Nobility shall be granted by the United States: And 
no Person holding any Office of Profit or Trust under them, shall, with- 
out the Consent of the Congress, accept of any present, Emolument, 
as or Title, of any kind whatever, from any King, Prince, or foreign 

tate. 

Section 10. No State shall enter into any Treaty, Alliance, or 
Confederation; grant Letters of Marque and Reprisal; coin Money; 
emit Bills of Credit; make any Thing but gold and silver Coin a Tender 
in Payment of Debts; pass any Bill of Attainder, ex post facto Law, or 
lew impairing the Obligation of Contracts, or grant any Title of No- 

ty. 

No State shall, without the Consent of the Congress, lay any Im- 
posts or Duties on Imports or Exports, except what may be absolutel 
necessary for executing its inspection Laws: and the net Produce of al 
Duties and Imposts, laid by any State on Imports or Exports, shall be 
for the Use of the Treasury of the United States; and all such Laws 
shall be subject to the Revision and Controul of the Congress. 

No State shall, without the Consent of Congress, lay any Duty of 
Tonnage, keep Troops, or Ships of War in time of Peace, enter into 
any Agreement or Compact with another State, or with a foreign 
Power, or engage in War, unless actually invaded, or in such imminent 
Danger as will not admit of delay. 


ARTICLE II 


Section 1. The executive Power shall be vested in a President of 
the United States of America. He shall hold his Office during the Term 
of four Years, and, together with the Vice President, chosen for the 
same Term, be elected, as follows f 

Each State shall appoint, in such Manner as the Legislature thereof 
may direct, a Number of Electors, equal to the whole Number of Sena- 
tors and Representatives to which the State may be entitled in the 
Congress: but no Senator or Representative, or Person holding an 
Office of Trust or Profit under the United States, shall be appointed an 
Elector. 

The Electors shall meet in their respective States, and vote by Ballot 
for two Persons, of whom one at least shall not be an Inhabitant of 
the same State with themselves. And they shall make a List of all the 
Persons voted for, and of the Number of Votes for each; which List 
they shall sign and certify, and transmit sealed to the Seat of the Goy- 
ernment of the United States, directed to the President of the Senate. 
The President of the Senate shall, in the Presence of the Senate and 
House of Representatives, open all the Certificates, and the Votes shall 
then be counted. The Person having the greatest Number of Votes 
shall be the President, if such Number be a Majority of the whole 
Number of Electors appointed; and if there be more than one who 
have such Majority, and have an equal Number of Votes, then the 
House of Representatives shall immediately chuse by Ballot one of 
them for President; and if no Person have a Majority, then from the 
five highest on the List the said House shall in like Manner chuse the 
President: But in chusing the President, the Vote shall be taken by 
States, the Representation from each State having one Vote; A quorum 
for this Purpose shall consist of a Member or Members from two 
thirds of the States, and a Majority of all the States shall be necessary 
to a Choice. In every Case, after the Choice of the President, the Per- 
son having the greatest Number of Votes of the Electors shall be the 
Vice President. But if there should remain two or more who have equal 
Votes, the Senate shall chuse from them by Ballot the Vice President. 

The Congress may determine the Time of chusing the Electors, and 
the Day on which they shall give their Votes; which Day shall be the 
same throughout the United States. __ i 

No Person except a natural born Citizen, or a Citizen of the United 
States, at the time of the Adoption of this Constitution, shall be eli- 
gible to the Office of President; neither shall any Person be eligible 
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to that Office who shall not have attained t i 
Years, and been fourteen Years a Resident bar tie Gt 

In Case of the Removal of the President from Office, or i 
Resignation, or Inability to discharge the Powers and Du it De \ 
said Office, the Same shall devolve on the Vice President, sata Wis 
gress may by Law provide for the Case of Removal Death, the 
tion or Inability, both of the President and Vice President’ 
what Officer shall then act as President, and such Officer shi 
dons: until the Disability be removed, or a President 
elected. 

The President shall, at stated Times, receive for his Seri 
Compensation, which shall neither be encreased nor dimi 
the Period for which he shall have been elected, and he 
receive within that Period any other Emolument from 
States, or any of them. 

Before he enter on the Execution of his Office, he shall take 
“I do solemnly swear (or affirm) | 
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lowing Oath or Affirmation: —' 
I he sai hilly ene the i of President of the United 
and will to the best of my ility, preserve, protect 

Constitution of the United States.” ç pi k 

Section 2. The President shall be Commander in Chief 
Army and Navy of the United States, and of the Militia of the. 
eral States, when called into the actual Service of the United State: 
he may require the Opinion, in writing, of the principal Officer in each 
of the executive Departments, upon any Subject relating to the Dutis 
of their respective Offices, and he shall have Power to grant Reprieves 
and Pardons for Offences against the United States, except in Cases of 
Impeachment. 

¢ shall have Power, by and with the Advice and Consent of the 
Senate, to make Treaties, provided two thirds of the Senators presat 
concur; and he shall-nominate, and by and with the Advice and Con- 
sent of the Senate, shall appoint Ambassadors, other public Ministe 
and Consuls, Judges of the supreme Court, and all other Officers of 
the United States, whose Appointments are not herein: otherwise pto: 
vided for, and which shall be established by Law: but the Congress 
may by Law vest the Appointment of such inferior Officers, as they 
think proper, in the President alone, in the courts of Law, or in the 
Heads of Departments. A dene 

The President shall have Power to fill up all Vacancies that may 
happen during the Recess of the Senate, by granting Commissions 
which shall expire at the End of their next Session. 

Section 3. He shall from time to time give to the Congress Init 
mation of the State of the Union, and recommend to their Consider 
tion such Measures as he shall judge necessary and expedient; he ma 
on extraordinary Occasions, convene both Houses, or either of th 
and in Case of Disagreement between them, with Respect to the ‘td 
of Adjournment, he may adjourn them to such Time as he sh aia 
proper; he shall receive Ambassadors and other public MANE 
shall take Care that the Laws be faithfully executed, and 
mission all the Officers of the United States. ‘a fice dl 

Section 4. The President, Vice President and all civil i 
the United States, shall be removed from Office on Impeach 4 Me 
and Conviction of, Treason, Bribery, or other high Crimes an 
demeanors. 


Se =E 


ArTICLE III 


Section 1. The judicial Power of the United States, shall be veel 
in one supreme Court, and in such inferior Courts 
from time to time ordain and establish. The Judges, b 
preme and inferior Courts, shall hold their Offices during; services 
haviour, and shall, at stated Times, receive for, the i iy Contin 
Compensation, which shall not be diminished during if 
ance in Office. Cases fn lat 

Section 2. The judicial Power shall extend to all ee Ua i 
and Equity, arising under thìs Constitution, the Laws on their AP 
States, and Treaties made, or which shall be made, wlic Minte 
thority ;—to all Cases. affecting Ambassadors, other Pa isi 
and Consuls;—to all Cases of admiralty and maritime aP arty 
to Controversies to which the United States shall i ey ‘i 
Controversies between two or more States ;— pe eet sales 
Citizens of another State;—between Citizens of di i of be 
tween Citizens of the same State claiming Lands un se 
ferent States, and between a State, or the Citizens the 
States, Citizens or Subjects, ie Ministes, 

In all Cases affecting Ambassadors, other pubie supr i 
Consuls, and those in which a State shall be Party; Cases pelo o 
shall have original Jurisdiction., In all the other Ci Sietion, bot 
tioned, the supreme Court shall have appellate Loe tio 
to Law and Fact, with such Exceptions, and under 
as the Congress shall make. 

The Trial of all Crimes, except 
by Jury; and such Trial shall be 
Crimes shall have been committed; 
any State, the Teint shalle at such wis 
may by Law have directed. J j} consis 

Section 3. Treason against the United Sate ae nt be 
in levying War against them, or in adheri $ Ti 
them Aid and RES No Person shall be convicted oe: or om 
on the Testimony of two Witnesses to the same 0 
fession in open Court. 


i 
in Cases of Impeachment ne ai 
held in the State whey 
but when not com! the cons? 
Place or Places 3$ i 
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The Congress shall have power to declare the Punishment of Trea- 
Corruption of Blood, or Connecticut 


but no Attainder of Treason shall work 
Forfeiture except during the Life of the Person attainted, 


Arricte IV 


Section 1. Full Faith and Credit shall be give; 
the public Acts, Records, and judicial Proceedings fp aare stata 
vera the Congress may. by general Laws prescribe the Manner in 
which such Acts, Records and Proceedings shall be proved, and the 
Effect thereof. 

Section 2. The Citizens of each State shall be entitled to all Privi- 

and Immunities of Citizens in the several States. 

A person charged in any State with Treason, Felony, or other 
Crime, who shall flee from Justice, and be found in another State, 
sal ia pang (i the getun Suoni of the State from which 

, be delivered up, to be removed to th i 
Peete Grins e State having Jurisdic- 

No Person held to Service or Labour in one State, under the Laws 
thereof, escaping into another, shall, in Consequence of any Law or 
Regulation therein, be discharged from such Service or Labour, but 
shall be delivered up on Claim of the Party to whom such Service or 
Labour may be due. 

Section 3. New States may be admitted by the Con; i 
this Union; but no new State shall be formed 4 erected Reith he 
Jurisdiction of any other State; nor any State be formed by the 
Junction of two or more States, or Parts of States, without the Con- 
sent of the Legislatures of the States concerned as well as of the 


ae 
je Congress shall have Power to dispose of and make all needful 
Rules and Regulations respecting the Territory or other Property be- 
longing to the United States; and nothing in this Constitution shall 
be so construed as to Prejudice any Claims of the United States, or of 
Boor State. 

tion 4. The United States shall guarantee to every State in this 
Union a Republican Form of Government, and shall protect each of 
them against Invasion; and on Application of the Legislature, or of 
the Executive (when the Legislature cannot be convened) against 
domestic Violence. 


ARTICLE V 


The Congress, whenever two thirds of both Houses shall deem it 
necessary, shall propose Amendments to this Constitution, or, on the 
Application of the Legislatures of two thirds of the several States, 
shall call a Convention for proposing Amendments, which, in either 
Case, shall be valid to all Intents and Purposes, as Part of this Consti- 
tution, when ratified by the Legislatures of three fourths of the sev- 
eral States, or by Conventions in three fourths thereof, as the one or 
the other Mode of Ratification may be proposed by the Congress; 
Provided that no Amendment which may be made prior to the Year 

thousand eight hundred and eight shall in any Manner affect the 
first and fourth Clauses in the Ninth Section of the first Article; and 
that no State, without its Consent, shall be deprived of its equal Suf- 
frage in the Senate, 
ARTICLE VI 


All Debts contracted and Engagements entered into, before the 
Adoption of this Constitution, shall be as valid against the United 
tates under this Constitution, as under the Confederation. 
This Constitution, and the Laws of the United States which shall 
Made in Pursuance thereof; and all Treaties made, or which shall 
Made, under the Authority of the United States, shall be the su- 
preme Law of the land; and the Judges in every State shall be bound 
thereby, any Thing in the Constitution or Laws of any State to the 
Ontrary notwithstanding. 
yg Senators and Representatives before mentioned, and the Mem- 
of the several State Legislatures, and all executive and judicial 
Pliers, both of the United States and of the several States, shall be 
ound by Oath or Affirmation, to support this Constitution; but no 
teligious Test shall ever be required as a Qualification to any Office or 
Public Trust under the United States. 


Articre VII 

The Ratification of the Conventions of nine States shall be suffi- 
a t for the Establishment of this Constitution between the States so 

tifying the Same. 

DONE in Convention by the Unanimous Consent of the States pres- 
fnt the Seventeenth Day of September in the Year of our Lord one 
rene seven hundred and Eighty-seven and of the Independence 
ise United States of America the twelfth IN Wrrness whereof We 
ive hereunto subscribed our Names, 


Go. Washington—Presidt. 
and deputy from Virginia 


] New Hampshire John Langdon 
Nicholas Gilman 


Nathaniel Gorham 
Rufus King 


4 5 
Rhode island sent no delegates to the federal convention, 


Massachusetts 
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Wm. Saml. Johnson 
Roger Sherman 


New York Alexander Hamilton 


Wil; Livingston 
David Brearley. 
Wm, Paterson, 
Jona: Dayton 


B., Franklin 
Thomas Mifflin 
Robt Morris 
Geo. Clymer 
Thos, FitzSimons 
Jared Ingersoll 
James Wilson 
Gouv. Morris 


Geo: Read 

Gunning Bedford jun 
John Dickinson 
Richard Bassett 
Jaco: Broom 


Jae McHenry 
Dan of St. Thos, Jenifer 
Danl, Carroll, 


i Join Blair— 


New Jersey 


Pennsylvania 


Delaware 


ames Madison Jr. 


J Wm. Blount 
Richd. Dobbs Spaight. 
Hu Williamson 


J. Rutledge 

Charles Cotesworth Pinckney 
Charles Pinckney 

Pierce Butler. 


William Few 
Abr Baldwin 


North Carolina 


South Carolina 


Georgia 


Amendments to the Constitution 
of the United States 

Resolved by the Senate and House of Representatives of the United 
States of America, in Congress assembled, two thirds of both Houses 
concurring, that the following Articles be proposed to the Legislatures 
of the several States, as Amendments to the Constitution of the United 
States, all, or any of which Articles, when ratified by three fourths of 
the said Legislatures, to be valid to all intents and purposes, as part of 
the said Constitution, viz. 


The Ten Original Amendments 
(Dec, 15, 1791) 

Article I—Congress shall make no law respecting an establishment 
of religion, or prohibiting the free exercise thereof; or abridging the 
freedom of speech, or of the press, or the right of the people peaceably 
to assemble, and to petition the Government for a redress of grievances, 

Article II—A well regulated Militia, being necessary to the security 
of a free State, the right of the people to keep and bear Arms, shall 
not be infringed. 

Article ITI—No Soldier shall, in time of peace be quartered in any 
house, without the consent of the Owner, nor in time of war, but in a 
manner to be prescribed by law. 

Article IV—The right of the people to be secure in their persons, 
houses, papers, and effects, against unreasonable searches and seizures, 
shall not be violated, and no Warrants shall issue, but upon probable 
cause, supported by Oath or affirmation, and particularly describing 
the place to be searched, and the persons or things to be seized, 

Article V—No person shall be held to answer for a capital, or 
otherwise infamous crime, unless on a presentment or indictment of a 
Grand Jury, except in cases arising in the land or naval forces, or in the 
Militia, when in actual service in time of War or public danger; nor 
shall any person be subject for the same offence to be twice put in 
jeopardy of life or limb, nor shall be compelled in any criminal case to 
be a witness against himself, nor be deprived of life, liberty, or prop- 
erty, without due process of law; nor shall private property be taken 
for public use without just compensation, 

Article VI—In all criminal prosecutions, the accused shall enjoy 
the right to a speedy and public trial, by an impartial jury of the 
State and district wherein the crime shall have been committed, which 
district -shall have been previously ascertained by law, and to be in- 
formed of the nature and cause of the accusation; to be confronted 
with the witnesses against him; to have compulsory process for obtain- 
ing witnesses in his favor, and to have the assistance of Counsel for 
his defence. 

‘Article VII—In suits at common law, where the value in con- 
troversy shall exceed twenty dollars, the right of trial by jury shall be 
preserved, and no fact tried by a jury shall be otherwise re-examined 
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in any Court of the United States than according to the rules of the 
common law. 

Article VIII—Excessive bail shall not be required, nor excessive 
fines imposed, nor cruel and unusual punishments inflicted. 

Article IX—The enumeration in the Constitution of certain rights 
shall not be construed to deny, or disparage others retained by the 


people, 

Article X—The powers not delegated to the United States by the 
Constitution, nor prohibited by it to the States, are reserved to the 
States respectively, or to the people. 


Subsequent Amendments 


Article XI—(Jan. 8, 1798)—The judicial power of the United 
States shall not be construed to extend to any suit in law or equity, 
commenced or prosecuted against one of the United States, by citizens 
of another State, or by citizens or subjects of any foreign state. 

Article XII—(Sept. 25, 1804)—The electors shall meet in their 
respective States, and vote by ballot for President and Vice-President, 
one of whom at least shall not be an inhabitant of the same State with 
themselves; they shall name in their ballots the person voted for as 
President, and in distinct ballots the person voted for as Vice-President ; 
and they shall make distinct lists of all persons voted for as President, 
and of all persons voted for as Vice-President, and of the number of 
votes for each, which lists they shall sign and certify, and transmit, 
sealed, to the seat of the Government of the United States, directed to 
the President of the Senate; the President of the Senate shall, in the 
presence of the Senate and House of Representatives, open all the cer- 
tificates, and the votes shall then be counted; the person having the 
greatest number of votes for President shall be the President, if such 
number be a majority of the whole number of electors appointed; and 
if no person have such majority, then from the persons having the high- 
est numbers, not exceeding three, on the list of those voted for as 
President, the House of Representatives shall choose immediately, by 
ballot, the President. But in choosing the President, the votes shall be 
taken by States, the representation from each State having one vote; a 
quorum for this purpose shall consist of a member or members from 
two-thirds of the States, and a majority of all the States shall be nec- 
essary to a choice. And if the House of Representatives shall not choose 
a President, whenever the right of choice shall devolve upon them, 
before the fourth day of March next following, then the Vice-President 
shall act as President, as in the case of the death or other constitutional 
disability of the President. The person having the greatest number of 
votes as Vice-President shall be the Vice-President, if such number be 
a majority of the whole number of electors appointed, and if no person 
have a majority, then from the two highest numbers on the list the 
Senate shall choose the Vice-President; a quorum for the purpose shall 
consist of two-thirds of the whole number of Senators, and a majority 
of the whole number shall be necessary to a choice. But no person con- 
stitutionally ineligible to the office of President shall be eligible to that 
of Vice-President of the United States. 

Article XIII—(Dec, 18, 1865)—1. Neither slavery nor involuntary 
servitude, except as a punishment for crime whereof the party shall have 
been duly convicted, shall exist within the United States, or any place 
subject to their jurisdiction. A 

2. Congress shall have power to enforce this article by appropriate 
legislation. 

Article XIV—(July 28, 1868)—1. All persons born or naturalized 
in the United States, and subject to the jurisdiction thereof, are citi- 
zens of the United States and of the State wherein they reside. No 
State shall make or enforce any law which shall abridge the privileges 
or immunities of citizens of the United States; nor shall any State 
deprive any person of life, liberty, or property without due process of 
law, nor deny to any person within its jurisdiction the equal protection 
of the laws. 

2. Representatives shall be apportioned among the several States 
according to their respective numbers, counting the whole number of 
persons in each State, excluding Indians not taxed. But when the 
right to vote at any election for the choice of electors for President 
and Vice-President of the United States, Representatives in Congress, 
the executive and judicial officers of a State, or the members of the 
Legislature thereof, is denied to any of the male members of such 
State, being twenty-one years of age, and citizens of the United 
States, or in any way abridged, except for participation in rebellion 
or other crime, the basis of representation therein shall be reduced in 
the proportion which the number of such male citizens shall bear to 
the whole number of male citizens twenty-one years of age in such 
State. 

3. No person shall be a Senator or Representative in Congress, or 
elector of President and Vice-President, or hold any office, civil or 
military, under the United States, or under any State, who, having 

eviously taken an oath, as a member of Congress, or as an officer 
of the United States, or as a member of any State Legislature, or as 
an executive or judicial officer of any State, to support the Constitu- 
tion of the United States, shall have engaged in insurrection or rebellion 
against the same, or given aid and comfort to the enemies thereof. 
But Congress may, by a vote of two-thirds of each House, remove 


such disability 
4. The validity of the 


public debt of the United States, authorized 
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by law, including debts incurred for payment of pensions ay 
for services in suppressing insurrection and rebellion, : 
questioned. But neither the United States nor any State all 
or pay any debt or obligation incurred in aid of insurrection 
lion poa se Bote States any claim for the loss o: 
tion of any slave; but such debts, obligations, 

held illegal and void. igation 

5. The Congress shall have power to enforce b: 
tion the provisions of this article. i Fe 

Article XV—(March 30, 1870)—1. The right of citizens 
United States to vote shall not be denied or abridged by the [ 
States or by any State on account of race, color, or previo Us con 
of servitude, 

2. The Congress shall have 
priate legislation. s 

Article XVI—(Feb. 25, 1913)—The Congress shall have, 
lay and collect taxes on incomes, from whatever source deriv 
out apportionment among the several States, and without 
any census or enumeration. 

Article XVII—(May 31, 1913)—1. The Senate of the 
States shall be composed of two Senators from each State, el 
the people thereof, for six years; and each Senator shall have o1 
The electors in each State shall have the qualifications req 
electors of the most numerous branch of the State Legislatures, 

2. When vacancies happen in the representation of any State. 
Senate, the executive authority of such State shall issue writs 
tion to fill such vacancies; Provided, That the Legislature oi 
may empower the executive thereof to make temporary ap] 
until the people fill the vacancies by election as the Legis 
direct. 
3. This amendment shall not be so construed as to affect, 
tion or term of any Senator chosen before it becomes valid as 
the Constitution. ft 
Article XVIII—(Jan, 29, 1919)—1. After one year from the ral 
cation of this article the manufacture, sale, or transportation of int 
cating liquors within, the importation thereof into, or/the: 
thereof from the United States and all territory subject to t 
diction thereof for beverage purposes is hereby prohibited. 

2. The Congress and the several States shall have concurrent 
to enforce this article by appropriate legislation, 

3. This article shall be inoperative unless it shall have been r 
as an amendment to the Constitution by the Legislatures of the 
States, as provided in the Constitution, within seven years 
date of the submission hereof to the States by the Congress. 

Article XIX—(Aug. 18, 1920)—1. The right of ai 
United States to vote shall not’be denied or abridged by’ th 
States or by any State on account of sex. P p 
2. Congress shall have power to enforce this article by appr 
legislation. he 
Article XX—(Feb. 6, 1933)—1. The terms of the Preside 
Vice-President shall end at noon on the 20th day of ret i 
terms of Senators and Representatives at noon on the mth 
January, of the years in which such terms would have ent hall 
article had not been ratified; and the terms of their successors Sii 

in, 
ort The Congress shall assemble at least once in every yealy 


power. to enforce this article by. 


become President. 
the time fixed for the beginning of his term, 
shall have failed to qualify, then the Vice-Presi 
President until a President shall have qualified; and the Panta 
by law provide for the case wherein neither a President A an 
President elect shall have qualified, declaring who sh 1 te! 
President, or the manner in which one who is to act sue 
and such person shall act accordingly until a President or Vi : 
shall have qualified. Í the dë 
4. The Congress may by law provide for the case © natives 
any of the persons from wham the House of Repe 
choose a President whenever the right of choice shall p 
upon them, and for the case of the death of any of thepa 
whom the Senate may choose a Vice-President whenev' 
choice shall have devolved upon them. th da: y. 
5. Sections 1 and 2 shall take effect on the 15 i 
following the ratification of this article. pra Ait hav 
6. This article shall be inoperative unless it S eran: 
ratified as an amendment to the Constitution by the legisl: a 
fourths of the several States within seven years from ; 
bmission. 2 fan 
“Article XXI—(Dec. 5, 1933)—1. The Eighteenth Artide fed, 
ment to the Constitution of the United States is herel vate T 
2. The transportation or importation into any $ a] 
or possession of the United States for delivery o SK 
intoxicating liquors, in violation of the laws thereof, 
hibited. 
3. This article shall be inoperative unless it 
as an amendment to the Constitution by conv 
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ates, as provided in the Constitution, within seven ye: 
au of the submission hereof to the States by the CEA agri fi 

Article XXII—(Feb. 26, 1951)—1. No person shall be elected to 
the office of the President more than twice, and no person who has held 
the office of President, or acted as President, for more than two years 
of a term to which some other person was elected President shall be 
elected to the office of the President more than once, But this Article 
shall not apply to any person holding the office of President when this 
Article was proposed by the Congress, and shall not prevent any per- 
son who may be holding the office of President, or acting as President. 
during the term within which this Article becomes operative from hold- 
ing the office of President or acting as President during the remainder 
of such term. 

2. This article shall be inoperative unless it shall have been ratified 
as an amendment to the Constitution by the legislatures of three- 
fourths of the several States within seven years from the date of its 
submission to the States by the Congress. 

Article XXIII—(March 29, 1961)—1. The District constituting 
the seat of Government of the United States shall appoint in such 
manner as the Congress may direct: 

A number of electors of President and Vice-President equal to the 
whole number of Senators and Representatives in Congress to which 
the District would be entitled if it were a State, but in no event more 
than the least populous State; they shall be in addition to those ap- 
pointed by the States, but they shall be considered, for the purposes 
of the election of President and Vice-President, to be electors appointed 
by a State; and they shall meet in the District and perform such duties 
as provided by the twelfth article of amendment. 

2. The Congress shall have power to enforce this article by appropri- 
ate legislation. 

Article XXIV— (Jan. 23, 1964)—1. The right of citizens of the 
United States to vote in any primary or other election for President or 


Vice President, for electors for President or Vice President, or for Sena- * 


tor or Representative in Congress, shall not be denied or abridged by 
the United States or any State by reason of failure to pay any poll tax 
or other tax, i 

2. The Congress shall have power to enforce this article by appro- 
priate legislation. 

Article XXV—(Feb. 10, 1967)—1. In case of the removal of the 
President from office or of his death or resignation, the Vice President 
shall become President. 

2. Whenever there is a vacancy in the office of the Vice President, 
the President shall nominate a Vice President who shall take office upon 
confirmation by a majority vote of both Houses of Congress. 

3. Whenever the President transmits to the President pro tempore 
of the Senate and the Speaker of the House of Representatives his writ- 
ten declaration that he is unable to discharge the powers and duties 
of his office, and until he transmits to them a written declaration to the 
contrary, such powers and duties shall be discharged by the Vice 
President as Acting President, x 
„4. Whenever the Vice President and a majority of either the prin- 
cipal officers of the executive departments or of such other body as 
Congress may by law provide, transmit to the President pro tempore 
of the Senate and the Speaker of the House of Representatives their 
written declaration that the President is unable to discharge the powers 
and duties of his office, the Vice President shall immediately assume 
the powers and duties of the office as Acting President. 

Thereafter, when the President transmits to the President pro tempore 
of the Senate and the Speaker of the House of Representatives his 
written declaration that no inability exists, he shall resume thoy power 
and duties of his office unless the Vice President and a majority of 
ither the principal officers of the executive departments or of such 
other body as Congress may by law provide, transmit within four days 
to the President pro tempore of the Senate and the Speaker of the 
House of Representatives their written declaration that the President 
is unable to discharge the powers and duties of his office, Thereupon 

‘ongress shall decide. the issue, assembling within forty-eight hours 
lor that purpose if not in session. If the Congress, within twenty-one 
days after receipt of the latter written declaration, or, if Congress is 
Not in session, within twenty-one days after Congress is required to 
assemble, determines by two-thirds vote of both Houses that the Pres- 
ident is unable to discharge the powers and duties of his office, the Vice 
resident shall continue to discharge the same as Acting President; 
omer wise, the President shall resume the powers and duties of his 

ice, 


B, GovERNMENT 


An account of the governmental system of the United States 
must be descriptive of the organization of national and state 
governments. It should also analyze certain of the fundamental 
characteristics. that distinguish the U.S. government from other 
governments, With this twofold object in mind, the discussion of 

Constitution and government of the United States is organized 
on the following plan: (1) the constitutional framework; (2) the 
edera] system; (3) judicial review; (4) separation of powers; 

the independent executive; (6) the national government; (7) 


a 
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state governments; (8) local governments in the states; (9) elec- 
tions and political parties. 

i 1. The Constitutional Framework.—Under a federal system 
it would be extremely difficult to operate without a written docu- 
ment defining the respective powers of the states and the central 
government. Consequently, it was to be expected that articles of 
confederation would be framed for the creation of the first union 
of the American states and that, when improvement was needed, 
these articles would be replaced by a written constitution. 

There was no similar necessity that written constitutions be 
framed for the government of the American states, Yet the 
colonies had been accustomed to written instruments of govern- 
ment. Certain of them operated under royal charters. Massa- 
chusetts largely retained the forms of its charter government until 
1780, Connecticut until 1818, and Rhode Island until 1842, The 
leaders in the colonies were familiar with and largely adherents of 
the theory that government is a result of social compact, and 
theories of natural rights were strong. 

It was therefore natural that upon separation from England the 
several states should embody in written form a declaration of their 
rights and the general organization of their governments. Before 
the framing of the national Constitution, constitutions had been 
framed and adopted by all the original 13 states except Connecticut 
and Rhode Island. The framers of the national Constitution 
therefore had before them the texts of state constitutions and 
were familiar with the experience under these constitutions, Each 
state is still governed by a written constitution. 

The Constitution of the United States, framed in 1787 and 
adopted in 1789, is a brief and well-drafted document. It out- 
lines the organization of the three departments of the national 
government, defines the powers of that government and the rela- 
tionship between the nation and the states. The first ten amend- 
ments, adopted in 1791, were the direct results of criticisms of the 
Constitution at the time of its adoption and may almost be re- 
garded as parts of the original document (see Bit or RIGHTS, 
Unitep States). Of the other amendments, the 11th, adopted in 
1798, overcame a decision of the United States Supreme Court to 
the effect that a state might be sued by a citizen of another state. 
The 12th Amendment, adopted in 1804, corrected a defect in the 
original Constitution as to the method of choosing the president 
and vice-president. The 13th, 14th, and 15th amendments were 
the immediate outcome of the Civil War. The 13th Amendment 
(1865) abolished slavery, the 15th (1870) forbade denial of the 
right to vote “on account of race, color, or previous condition of 
servitude.” The 14th Amendment (1868), regarded for a while 
by the courts as limiting itself to the protection of the freed slaves, 
has become, by expansion of the terms “due process of law” and 
“equal protection of the laws,” the means through which the 
United States Supreme Court reviews the policy of state enact- 
ments in the field of social legislation. The 16th Amendment in 
1913 gave Congress an effective power to levy a federal income tax. 
Popular election of United States senators under the 17th Amend- 
ment, adopted in 1913, made senators for the first time directly 
responsible to the voters rather than the state legislatures. It 
was followed by the 18th, or prohibition, Amendment (1919) 
transferring the liquor problem to the national government. The 
19th Amendment (1920) nationalized women’s suffrage. The 20th 
Amendment (1933) altered the time of the beginning of terms of 
president, vice-president, senators, and representatives; changed 
the time for sessions of Congress, eliminating “lame duck” ses- 
sions; and provided for certain contingencies which may arise as 
the result of the death or failure to qualify of a president-elect. 
The 21st Amendment (1933) repealed the 18th Amendment and 
restored the control of intoxicating liquors to the states. The 22nd 
Amendment (1951) limited the presidential tenure of office to two 
elective terms. The 23rd Amendment (1961) gave the residents 
of Washington, D.C., the right to vote in presidential elections. 
The 24th Amendment (1964) forbade denial of the right to vote 
in federal elections because of nonpayment of poll taxes. The 25th 
Amendment provided that the vice-president shall become presi- 
dent in the case of the death, resignation, or removal from office of 
the president; that the vice-president shall become acting president 
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should the president become unable to discharge his duties; and 
that, should the office of vice-president become vacant, the president 
shall nominate his successor, with confirmation by the Congress. 

2. The Federal System.—A fundamental feature of the U.S. 
constitutional system is the division of political authority between 
two levels of government—state and national. The Constitution 
as originally enacted attempted to parcel out power in such a way 
as to allow the central government to deal effectively with prob- 
lems that were national in scope while leaving the states free to 
handle matters that were of purely local concern. It was widely 
expected that this would leave the states in a preeminent posi- 
tion. 

After the Civil War and especially during the 20th century, 
however, U.S. history has seen a steady rise in the influence and 
authority of the national government. Although the states still 
remain vital centres of legal power in the federal system, they 
have been increasingly overshadowed in the public eye by the 
events and personalities of national politics. 

The Articles of Confederation, adopted in 1781, constituted a 
legal symbol of union, but the central government under these 
articles had no coercive power over the states and no power what- 
ever capable of exercise directly upon the citizens of the states. 
The national Constitution was intended to remedy this situation 
by creating a central government with large powers and with au- 
thority to exercise these powers, not merely upon the states but 
directly upon all citizens of the country. When the first Congress 


assembled in New York in April 1789, the union had a member- * 


ship of 11 states, North Carolina and Rhode Island soon joined 
to complete the roll of the original 13 states. 

The Role of the States—Under the Constitution, the states, as 
such, are guaranteed their territorial integrity and are expressly 
recognized as units in the organization of the national govern- 
ment. They have equal representation in the United States Senate. 
They are treated as units in the election of president and vice-presi- 
dent and of members of the national legislature. Further, they 
have a decisive share in the process of amending the federal Con- 
stitution, 

When the national government was being formed, a sharp con- 
flict of interests arose between the small and the large states. The 
smaller states contended for complete equality among the states 
in the organization of the national government, and the larger 
states contended for influence in proportion to population. A 
compromise was reached by which the states aré equally repre- 
sented in the United States Senate, irrespective of population, and 
in proportion to their population in the House of Representatives. 
By the terms of the Constitution no state may without its consent 
be deprived of its “equal suffrage in the Senate.” 

Representation in the national House of Representatives is based 
upon population, Under the Constitution, each ten years, after 
the decennial federal census, the Congress of the United States 
determines how many members will constitute the House of Repre- 
sentatives, This number is then divided into the total population 
of the states. In this manner a ratio of representation is obtained. 
Each state is entitled to as many representatives as this ratio is 
contained in its population, although each state, no matter how 
small its population, is entitled to at least one representative. 
After the division of the representative ratio into the population 
of each of the states, large fractions of population may remain, 
and the states having the largest remainders received additional 
representatives, as long as the number agreed upon was not ex- 
ceeded, The problem of fractions presented difficulties. A method 
known as the method of major fractions was used in 1910; choice 
of several methods of computation was provided by an act of 
1929; and by an act of 1941 the method known as the method 
of equal proportions was adopted. No apportionment was made 
after the census of 1920, and provision was made in 1929 for 
automatic reapportionment by the Bureau of the Census of the 
existing number of representatives in case Congress did not enact 
an apportioning act within 60 days after receiving the decennial 
statistical information on which apportionment is based. By an 
act of 1941 automatic decennial reapportionment was provided 
without change in the existing number of representatives (435). 


UNITED STATES (OF AMERICA) 


The number of representatives and the method of 
are subject to change by Congress. The bounda; 
gressional districts are determined by each state 
many states there was great disparity in the sizes of. 
rural voters greater weight, but in 1964 the US, 
ruled that the districts within each state must be 
equal in population. i 

In the election of the president and vice-president o; 
States, the framers of the national Constitution provid 
called electoral colleges. Each state chooses a number 
dential electors equal to the number of its members in then 
House of Representatives, plus its two senators (th Was 
sary to amend the Constitution [art. xxiii] to enable the re 
of Washington, D.C., to vote for electors); The plan. 
Constitution was that these electors should act 
choice as to who should be president. However, almost. 
beginning of the government, candidates for the presi 
vice-presidency have been nominated by the great political 
of the country in advance of the choice of electors. “Thes 
parties also nominate within each state their candidates for 
dential electors. The candidates of any party for 
usually pledged in advance to vote for the Candidates 
by that party for president and vice-president. For’ 
everybody knows who will be president immediately after 
November election, at which the electors themselves at 
In this respect, as in others, unwritten law, developed 
has altered the operation of the written text of the Constitution, 
In recognition of the fact that presidential electors are merely 
a device for casting a certain number of votes allo 
state, at least one-third of the states now provide fora di 
for candidates for president and vice-president and omit 
their ballots the names of candidates for presideni c 
Although each state has power to appoint its presidential 
in such a manner as the legislature thereof may direct, 
has, except in a few cases, chosen such electors by, popul 
its electoral vote then being cast for the presidential can 
with the larger popular vote in the state, even thougl 
may not have been a majority. 

There have been several proposals for altering the meth 
which presidents are elected. The simplest of these new pi 
provides for the abolition of the electoral college and the electt 
of a president by direct popular vote. Another pro 
the electoral vote in each state be divided among all 
in proportion to the popular vote they received in that 
has also been suggested that each state be divided into an 
of election districts for the purpose of electing a presi 
that single electors be chosen from each district rather th 
ing for all electors on a statewide basis as is presently 
ostensible purpose of these proposals is to prevent the el 
of a president who has a majority in the electoral ail 
not in the popular vote. Both Hayes in 1876 and <i 
1888 were elected president under the electoral college $ tial 
though receiving a smaller popular vote than their i 
ponents. titution 

Two methods are provided for amending the Cons “i 
United States. An amendment may be proposed by two- 
the members of both houses of Congress and goes hare 
ratified by the legislatures of three-fourths of the sia® 
conventions in three-fourths of the states, as Cote toal 
termine. Congress is also authorized by the Bas es 
convention for proposing amendments on the app eer i 
legislatures of two-thirds of the states. No such a the a 
ever been called, and until 1933 Congress provided eni 4 
tion of federal amendments by state legislatures i bit 
conventions called for this purpose. In 1933 oe a F 
the question of repealing the 18th Amendment to 
tions. Adopted, this proposal became t 


he 21st Amen 


Because of their role in the amending process, 
have a decisive influence with respect to any chan 
ten Constitution, In other respects, the ie s 
of their prestige as units in the government of anit 
decreased political importance of the state as & 
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affairs has been caused in part by the development of rapid means 
of travel and of communication. The constant shifting of popula- 
tion from one state to another prevented the newer states from 
developing the solidarity possessed by the original 13. The very 
increase in the number of states also reduced the importance of 
each as a unit in the national government. 

Furthermore, since the establishment of the federal system na- 
tional politics has dominated. The ambitious political leader looks 
toadvancement from state to national office. Nominations for the 
presidency are the most conspicuous prizes in the political system. 
The popular election of United States senators by each state under 
the 17th Amendment itself tended to reduce emphasis upon the 
state as a political unit and to treat it as merely an electoral 
area in the organization of the national government. While the 
states still determine affirmatively who shall vote in state and 
national elections, the 15th and 19th amendments forbid discrim- 
ination because of race, colour, previous condition of servitude, or 
sex, and the United States Supreme Court held that the 14th 
Amendment forbids state legislation with respect to like discrim- 
inations in party primaries. The 24th Amendment later forbade 
discrimination because of failure to pay a poll tax or other tax. 
This amendment applied to primaries and general elections for 
federal candidates. The dominance of national politics is illus- 
trated by the fact that national elections arouse much greater 
public interest and a much larger voter turnout than state and 
local elections. 

The Division of Power.—The states under the federal system 
are units in the formation of a nation, not governments indepen- 
dent of a nation. Before the Civil War a number of conflicts arose 
between national and state power, in which first one group of states 
and then another asserted its authority to proceed independently of 
the nation. Pennsylvania, Massachusetts, Virginia, South Carolina, 
and other states in turn opposed the supremacy of national power 
under the Constitution. The Civil War settled finally and conclu- 
sively that the states, although indispensable, are merely units 
in the formation of a single national framework of government. 

The limitations imposed upon the states by the Constitution 
clearly indicate the purpose of establishing a single national 
system. States are forbidden, without the consent of Congress, 
to“keep Troops, or Ships of War in time of Peace, enter into any 
Agreement or Compact with another State, or with a foreign 
Power, or engage in War, unless actually invaded, or in such im- 
minent Danger as will not admit of delay.” They are forbidden 
to enter into treaties, alliances, or confederations. These types of 
limitations upon the states indicate a definite purpose to deprive 
the states of any independent existence as governments in them- 
selves, and this purpose is supported by the language making the 
Constitution, and the Laws of the United States which shall be 
made in Pursuance thereof; and all Treaties made, or which shall 
be made, under the Authority of the United States” the supreme 
law of the land. 

The power of Congress to consent to an agreement or compact by 
one state with another state is important, particularly where states 
are close to each other. Such consent has authorized cooperation 
etween states in the construction and use of bridges and tunnels, 
the apportionment of waters, harbour development, improvement 
of navigation, flood control, sanitation or abatement of pollution, 
Conservation of fisheries, recreation, crime prevention, and the 
"egulation of oil production. Political compacts, however, have 
Mot been undertaken between states. 

> he powers of the national government are such as are granted 
toit by the Constitution of the United States. They must be found 
Within the terms of that document. It has no others. This basic 
ang was implied but not expressed in the anon rE 
te Pted. So important was its expression in the Comeau 

*t regarded that the 10th Amendment provides that “powers not 
“egated to the United States by the Constitution, nor prohibited 
it to the States, are reserved to the States respectively, or to 

€ people.” ‘The states gave up certain powers in establishing mo 
dune government. They set out these Pe h aa 

‘ument ther powers to themselv 

and expressly reserved all o pi aaite 


% to the people. The powers of the nation, fo 
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pie of this written document, are superior to the powers of the 
states, 

Who is to determine, in case of doubt or conflict, whether such 
a superior power, asserted by the government of the United States, 
is within the terms of the Constitution? Before the Civil War, 
States often asserted the authority to determine for themselves 
what powers belonged to the national government, but such as- 
sertions were unsuccessful. After 1816 the legal principle was 
established that the line between national and state powers is to 
be drawn by the United States Supreme Court, an organ of the’ 
national government. 

What are the powers granted to the national government? Ex- 
press legislative powers, couched in most cases in broad language, 
are conferred on Congress by a series of 18 paragraphs in art. i, 
sec. 8, of the Constitution. In even more general terms powers are 
conferred on the executive and judicial departments of the United 
States. Certain powers are of such a character that they must be 
exercised exclusively by the national government, as, for example, 
the levying of federal taxes, borrowing money on the credit of the 
United States, constituting federal tribunals inferior to the Su- 
preme Court, and the establishing of a uniform rule of natural- 
ization. Others are made exclusively national by constitutional 
prohibitions upon the states. The federal power to coin money is 
supplemented by forbidding states to coin money. The federal 
war powers are made exclusive by prohibitions upon the states. 
The federal treaty-making power is supplemented by forbidding 
state treaties and by inhibiting state compacts without the consent 
of Congress. Other powers are of such a character that they may 
be exercised by either of two governments, but not by both. The 
grant of such a power to the national government makes it exclu- 
sive. 

Of necessity, many of the powers granted to Congress are not ex- 
clusive. In such matters, states may exercise power also, provided 
state action does not conflict with the superior powers of the na- 
tional government in the same field. Congress has complete power 
to regulate bankruptcies, but during a good part of the time after 
1789 there was no federal bankruptcy law, and the matter was left 
to the states. Congress has only in small part exercised its power 
to fix the standard of weights and measures, and there is valid 
state legislation upon this subject in all the states. The Constitu- 
tion itself expressly provides for concurrent authority over the 
militia. Under a general grant of power to regulate interstate 
commerce, Congress has full power, but the states may legislate 
in regard to local needs and circumstances unless Congress other- 
wise directs. 

Although all powers of the national government must be found 
within the terms of a written document, this by no means implies 
that all powers must be expressly granted by that document. The 
Constitution of the United States grants a number of important 
powers in broad terms to Congress and to the other departments 
of the national government. It further empowers Congress “to 
make all Laws which shall be necessary and proper for carrying 
into Execution the foregoing Powers, and all other Powers vested 
by this Constitution in the Government of the United States, or 
in any Department or Officer thereof.” A T 

Throughout the earlier decades of government under this Consti- 
tution, political and legal contests centred about the meaning of 
the words “necessary and proper,” one party emphasizing the word 
“necessary” as narrowing the powers conferred and the other the 
word “proper” as broadening them, The rule of broad and liberal 
construction announced by Chief Justice John Marshall in 1819 


has prevailed: 

Let the end be legitimate, let it be within the scope of the Constitu- 
tion, and all means which are appropriate, which are plainly adapted 
to that end, and which are not prohibited, but consistent with the 
letter and spirit of the Constitution, are constitutional, 

Substantially all powers not national belong to the states, and 
such powers must be determined in large part by a process of sub- 
traction. Naturally no precise result can be obtained when the 
powers to be subtracted are based on broad implications and are 
not definitely determined. The important national powers with re- 
spect to interstate commerce, taxation, treaties, post offices and 
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post roads, and maritime jurisdiction have been construed broadly, 
almost without exception. 

The United States Supreme Court has long been engaged in de- 
termining the line between national and state power. This is a 
continuing judicial duty in a federal system. It is impossible to 
draw any definite or permanent line between national and state 
functions. The steamboat and the railroad, the telephone and the 
telegraph, the airplane, the radio and television were potent factors 
in the development of national power. Railroad regulation began 
with the states but tended to come almost completely under na- 
tional control, rapid progress in this direction having been made 
after the creation of the Interstate Commerce Commission in 1887. 
The so-called antitrust movement began with the states, but re- 
strictive commercial practices came largely under national super- 
vision with the Sherman Anti-Trust Act of 1890 and the creation 
of the Federal Trade Commission in 1914. Where a problem is 
national in character, its solution will by some means fall to the 
national government. The broad and flexible powers of that gov- 
ernment are capable of further expansion as new needs develop 
with economic, social, and technological changes. 

Along with the increase in national powers and in the activities 
of the national government has come also a similar increase in the 
functions performed by the state government. State governments 
now do more than ever before and cost more in proportion. 

Powers of state governments are broad and comprehensive. 
Subject only to the condition that the government shall be re- 
publican in form, the states organize their own central and local 
governments and provide revenues for the support of these gov- 
ernments. The state courts administer the great body of law 
affecting the rights of individuals and for the suppression of crime. 
Education, though aided by the national government, is under the 
direct control of the states and of the local governments created 
by them. The same statement applies to the construction and 
maintenance of highways and to the great mass of governmental 
details with which the citizen comes in daily contact. The Ameri- 
can remained in much the position described by James Bryce in 
the 19th century: 

The State, or local authority constituted by State statutes, registers 
his birth, appoints his guardian, pays for his schooling, gives him a 
share in the estate of his father deceased, licenses him when he enters 
a trade (if it be one needing a license), marries him, divorces him, 
entertains civil actions against him, declares him a bankrupt, hangs 
him for murder. The police that guard his house, the local boards 
which look after the poor, control highways, impose water rates, 
manage schools—all these derive their legal powers from his State alone. 

But attention should be called to the fact that developments 
after 1933 greatly increased the importance of the national gov- 
ernment, not only in the functions which it performs but also in 
its influence over state governments. Unemployment compensa- 
tion is theoretically under state control, but in fact federal control 
over state action is maintained through a tax offset system by which 
a state is allowed to recapture 90% of a federal tax if it complies 
with national law. Through a broad construction of federal power 
to regulate “commerce . . . among the several States” there came 
a federal control over labour disputes and over hours and wages 
of labour where a substantial part of the commodities dealt with 
has passed from one state to another or is to be marketed across 
state lines, or where the transaction is associated with the means 
of interstate traffic. Through the same power the national govern- 
ment came to determine the planting acreage of crops and the 
conditions and prices in the marketing of milk. Through the enor- 
mous funds spent on public welfare programs the national govern- 
ment also established a substantial role for itself in that area. 

Maintaining the power of the states depends upon the more 
efficient conduct of state governments and upon more effective 
cooperation among the states as to problems which extend beyond 
the boundaries of a single state. Insurance was in 1944 held 
subject to control by Congress as interstate commerce, but Con- 
gress left control to the states and the continuance of such state 
control will most probably depend upon the efficiency and uni- 
formity of state regulation. 

The Two Systems of Government —Throughout the territory 
of each state two governments operate—the nation with its ad- 
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ministrative and judicial organizations fo; 
national law, and the state with its admi 
organizations for the enforcement of state 
are collected through officers controlled fr 
revenues are collected by independent state 
Taxes levied by the two are in'some cases’ si 
The nation and a number of states impose in 
administration is independent. Violations of s 
and punished in state courts; violations of natio 
federal courts. However, a decision by the Unit 
Court in 1945 made violation of state law by a stat 
able in federal courts where the disobedience of 
state officer is violative of due process of law 
Amendment. In some cases the laws of the two 
same purpose, and are substantially identical. 
of both forbid that a person be twice put in jeo 
offense, but in legal theory the two governmel 
that one act, forbidden by substantially identical 
be punished by each as a separate offense. i 
The reasons for this sharp distinction betw 
ments are historical, The Articles of Com 
act through the governments of the several stat 
upon the citizens of the states. Government und 
failed because each state finally determined fo 
would enforce the policies of Congress. The 
organized under the Constitution, had it tho 
have sought to use the'states as agencies for the € 
tional law, as is largely done under the federal sys 
land. But under the circumstances it was natural t 
independent administrative and judicial system, | 
steadily grown with the expansion of national ac 
For many years it was the established pri 
States that the exercise of independent powers 
the state forbade either government to tax 
securities of the other. This principle, which 
theory that “the power to tax is the power to de 
large part replaced by the principle that each 
without discrimination tax the income of emp 
Moreover, the U.S. Supreme Court expressed 
tional government may enter upon an enterprise | 
and forbid state taxation thereon, but that a 
prise may be taxed by the national governmi 
3. Judicial Review.—The Constitution w 
early date as law of a superior order and of a 
character than legislative acts. Under the first 
legislatures were the dominant organs of 
abused their wide powers and helped develop ; 
lative authority should in some measure be 
Jersey in 1780 a statute was declared invalid 
state constitution. Other decisions of this €l 
accumulated. Apparently the framers of the 
were of the opinion that it would be the fun 
courts to preserve the powers of state and nation u 
Constitution. Such a power in the federal col 
authority, in a case involving the issue, to dec 
or a state law invalid as violative of the Consti 
States. Since Chief Justice Marshall's opinion 
bury v. Madison, the principle of judicial powi 
unconstitutional has been established in the fi 
authority of state courts to declare state laws 
of state constitutions is equally well establis 
few provisions which are regarded as comm 
organs of government, it may therefore be 
guage in a written constitution makes such 
forceable as against the legislative bodies. 
is the supreme lawmaker under the English sys 
in the United States the written Constitution 
by the courts is supreme. Where constitutii 
clear and precise, this supremacy of the Consi 
construed makes little difficulty. But where 
is not capable of precise definition, as that of 
that no state shall “deprive any person of life, 
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without due process of law,” the court may in fact determine not 
only the constitutionality but also the wisdom of legislative action, 

The exercise of broad judicial power in such a manner as to 
control national legislative policy has, however, largely ceased; 
the “due process of law” clause, the principle of the separation of 

wers, and the broad language of the Constitution with respect 
to federal powers are now construed not only in such a manner as 
to enlarge national authority but also in such a manner as to leave 
larger powers in the hands of the political departments of govern- 
ment—the president and the Congress in the national system. 

Not the least important function of the courts in the U.S. sys- 
tem of government is the protection of individual and minority 
rights from encroachment by the state. This is a highly contro- 
versial side of the Supreme Court’s activity, since it brings the 
judiciary into conflict with the executive and legislative branches 
of government. Thus, a primary characteristic of civil and polit- 
ical rights in the United States is the fact that they are judicially 
enforceable even against Congress and the president. In England, 
on the other hand, civil liberties rest upon the support of Parlia- 
ment and public opinion rather than the courts. 

4, Separation of Powers.—National and state governments in 
the United States are each organized into three branches, The 
theory of separation of powers is formally announced in 40 state 
constitutions. In the remaining state constitutions and in the 
Constitution of the United States the same constitutional result 
arises from the fact that these documents create three branches 
of government and vest the legislative power in one, the executive 
power in another, and the judicial power in a third, (See SEPARA- 
TION OF PowERS.) 

There are no clear lines separating one governmental function 
from another, and the courts have therefore been unable to de- 
velop consistent lines of division, Legislative power having once 
been delegated to Congress and the state legislatures, the courts 
frequently say that legislative power may not be further delegated, 
but the very necessities of modern life have made it necessary, in 
the United States as in England and on the continent, to vest a 
large amount of subordinate legislative authority in permanent 
administrative bodies within the executive department. In order 
to avoid terming this a delegation, the courts have come to desig- 


hate such powers as quasi-legislative, rather than legislative. In - 


the same manner, administrative bodies within the executive de- 
partment have come to exercise powers that are sustained on the 
ground that they are quasi-judicial rather than judicial, The re- 
sult is therefore not dissimilar from that in countries that have 
Not attempted to set up three separate departments through 
judicially enforceable constitutions. But such flexibility as de- 
velops under the U.S, plan comes more slowly and can be achieved 
only with judicial approval. A study of U.S. political institutions 
must, therefore, always take into account the greater rigidity in 
governmental structure resulting from the constitutional principle 
of separation of powers, although that rigidity has been to a large 
extent abandoned through less strict judicial construction. 

5. The Independent Executive.—The federal government 
and the states of the United States have adopted the presidential 
System of executive leadership as distinguished from cabinet or 
Ministeria] systems of the United Kingdom and most other coun- 
tries, Under the presidential system there is an independent execu- 
tive (president or governor) elected for a fixed term and holding 
office during that term irrespective of whether he is or is not in 
Political harmony with both legislative bodies or either of them. 
The members of the legislative bodies are elected at fixed times and 
Or fixed terms, and no power is vested in the executive to dissolve 
them or to force elections at any other times than those fixed. The 
Principle of separation of powers as applied in the United States 
Precludes any member of the executive department from having 
‘seat in a legislative body. Under this system the president or 
§0vernor has real executive authority, and in all states but North 

ârolina the governor has and exercises large power to control 
“kislation by an executive veto. Under the presidential system, 

executive and the legislature may at times not be in political 
“mony. ‘This, in fact, has been the case in many of the states 
‘nd in the national system, In the states of New York and New 
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Jersey, for example, the governors have often been members of the 
Democratic Party, while both houses of the state legislature have 
been controlled by the Republican Party. The power ordinarily 
vested in the legislative bodies to impeach and remove the execu- 
tive is judicial in character, and efforts have only occasionally been 
made to employ the power of impeachment to remove an execu- 
tive politically hostile to the two houses of the legislature, In 
1868 such an effort was made, unsuccessfully, to remove Andrew 
Johnson from the presidency of the United States. 

The presidential system has some disadvantages as compared 
with the cabinet form of government, but it accords with the U.S, 
doctrine of separation of powers. When the country faces a 
crisis, as during the Civil War and World Wars I and TI, popular 
sentiment maintains political harmony between the president and 
Congress; and the executive tends to become the dominant factor 
in government. The possibility of a governmental stalemate which 
the separation of powers clearly raises is thus reduced by the 
force of public opinion and, where it exists, the common alle- 
giance of legislative and executive officials to the same political 
party. 

6. The National Government.—Congress—Legislative 
power in the national system is exercised by a Congress composed 
of two houses. The two houses have grown—the Senate from 26 
to 100 members, and the House of Representatives from 65 to 435 
members, 

With respect to the House of Representatives, art, i, sec, 2 of 
the Constitution provides that: “When vacancies happen in the 
Representation from any State, the Executive Authority thereof 
shall issue Writs of Election to fill such Vacancies,” With respect 
to the Senate, the 17th Amendment provides that: “When vacan- 
cies happen in the representation of any State in the Senate, the 
executive authority of such State shall issue writs of election to 
fill such vacancies: Provided, That the Legislature of any State 
may empower the executive thereof to make temporary appoint- 
ments until the people fill the vacancies by election as the Legis- 
lature may direct.” 

United States senators are elected for six-year terms, and terms 
are so arranged that one-third of the members retire every two 
years. From 1913 the elections in each state have been by popular 
vote of the whole state, except that temporary appointments to 
fill vacancies are permitted. Members of the House of Repre- 
sentatives are elected for two years, and the whole membership 
changes at the same time. Each state is required to be divided into 
districts equal to the number of members it has in the House of 
Representatives; but if the number of representatives apportioned 
to a state is increased, and the state legislature makes no reappor- 
tionment of districts within the state, then the additional repre- 
sentative or representatives are elected by the state at large; if 
the number of representatives apportioned to a state is decreased, 
and the state legislature makes no reapportionment of districts 
within the state, then all representatives are elected by the state 
at large. Each member of the House of Representatives is re- 
quired to be a resident of the state from which he is chosen; 
political and sectional interests make it practically impossible for 
a person to be elected for a district within the state in which he 
does not reside. The result is that an able and experienced person 
ceases to be a member of Congress if he fails of reelection by his 
district, In addition to the elected members, one resident com- 
missioner from Puerto Rico has a seat in the House but does not 
have a vote. p 

Prior to the adoption of the 20th Amendment the president, 
vice-president, senators, and members of the House of Representa- 
tives assumed office on March 4 following their election; and the 
Congress met annually on the first Monday of December. Under 
this plan newly elected members of the Senate and House, elected 
in November of an even-numbered year, did not take office until 
March 4 of the succeeding year; and, unless the president called 
a special session of Congress, the newly elected members did not 
actually begin to function until the regular session in the succeed- 
ing December, more than a year after their election, It was 
possible that the session meeting from Dec, 3 of the even-num- 
bered year until March 4 of the odd-numbered year be controlled 
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by members who had already failed of reelection, and who might 
therefore be regarded as no longer representing their constituents. 
In order to avoid control of a session of Congress by defeated 
members, who were termed “lame ducks,” the 20th Amendment 
was adopted, under which the terms of the president and vice- 
president begin on Jan. 20 following their election; the terms of 
senators and representatives begin on Jan. 3 following their elec- 
tion, and Congress assembles each year on Jan. 3. The regular 
sessions of Congress usually adjourn in the early summer. The 
president may on extraordinary occasions convene the two houses 
in special session. 

The organization and procedure of the two houses of Congress 
are to a limited extent determined by Congress and to a larger 
extent by the size and traditions of the two houses. The rules of 
the Senate permit great freedom of debate; those of the House of 
Representatives restrict debate and expedite business. Under the 
Senate rules obstructive tactics may be and often are resorted to, 
though such tactics relate in fact to relatively few measures, The 
House of Representatives, with its larger membership, would be 
helpless with complete freedom of debate, yet both houses ac- 
complish a large amount of legislative business. 

The House of Representatives elects from its own members 
a speaker as presiding officer. The vice-president of the United 
States is the presiding officer of the Senate. The work of both 
houses is largely done in committee, The committee systems of 
both houses developed largely by accident and many committees 
in each house, once created for important tasks, remained long 
after their usefulness had ceased. The Senate in 1921 and the 
House of Representatives in 1927 reorganized their committees and 
materially reduced their number. But further increases imme- 
diately began, and multiplicity of committees, with conflicts of 
their jurisdiction in each house, led to confusion and interfered 
with joint action by committees of the two houses. With legisla- 
tion enacted in 1946, 15 standing committees replaced 32 in the 
Senate and 19 replaced 48 in the House. The act also specifically 
defined the authority of each committee and encouraged coopera- 
tion between the two houses. Under this system subcommittees 
have tended to proliferate. 

Committees in each house are controlled by the political party 
having a majority of the members of that house. Appointment to 
important committees is based largely on seniority in term of 
service, and a member serving continuously over a long period is 
likely to become chairmari of an important committee if his polit- 
ical party is in control. Seniority as such naturally plays a larger 
part in the House of Representatives than in the Senate with its 
smaller number of members, though the business of the Senate is 
in good part controlled by a small group of experienced members. 
Leadership in the two houses is always exercised by a few members 
of the dominant party. For many years before 1911 the real lead- 
ership in the House of Representatives was largely vested in the 
speaker, who made the appointments to standing committees. 
After 1911 the speaker was relegated more distinctly to the posi- 
tion of presiding officer, and committees were elected by the House 
itself on the basis of selections first made by the party organiza- 
tions. The majority and minority floor leaders have considerable 
influence over the progress of legislation through Congress, but 
they share their power with the chairmen of the principal com- 
mittees. (See also CONGRESS, UNITED STATES.) 

The National Executive —In discussing the presidential system, 
the relation between the president and Congress has been generally 
described. Originally there were no constitutional limitations 
upon a president succeeding himself, but a tradition long existed 
that a president should not serve for more than two terms, a tradi- 
tion based on the example set by Washington and other early presi- 
dents. This tradition was broken by Franklin D. Roosevelt, who 
was elected successively in 1932, 1936, 1940, and 1944, and who 
served from 1933 until his death on April 12, 1945. The 22nd 
constitutional amendment, proposed in 1947 and ratified by three- 
fourths of the states in 1951, provides that: “No person shall be 
elected to the office of the President more than twice, and no per- 
son who has held the office of President, or acted as President, for 
more than two years of a term to which some other person was 
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elected President shall be elected to the office of the P E 
than once.” This amendment was made specifically j 
to the person holding the office of president during th 
proposal and adoption of this amendment. nahia 
The Constitution expressly authorizes the president 
certain appointments to office and the expansion of the 
administration has greatly increased the number of office; 
their appointments to him. The more important appointm 
subject to confirmation by the Senate. The United States 
Court has determined that where power to appoint to an 
office is vested in the president, this carries with it a 
power to remove from office. It was an effort on the part 
gress to impose restrictions upon the president’s power to 
even his more direct advisers that led to the impeachment 
dent Johnson, who escaped conviction by one vote. Ho 
president's power of removal may be limited by act of C 
with respect to quasi-legislative or quasi-judicial officers, 
are required to discharge their duties independently of i ; 
control; and the use of such officers (particularly as member 
independent commissions) has greatly increased with the 
of federal control over commercial transactions of vario 
including labour disputes and the activities of the transporta 
mediums. jotta 
The president's control over the national executive administri 
tion is primarily exercised through staff agencies such asthe’ 
ot the Budget and the heads of 12 executive departments, a 
pointed by the president. These departments are: Department at 
State; Department of the Treasury; Department of Defense; 
partment of Justice; Post Office Department; Department of 
Interior; Department of Agriculture; Department of 
Department of Labor; Department of Health, Education, and! 
fare; Department of Housing and Urban Development; and 
partment of Transportation. Department heads (the 
responsible to the president, who meets with them and seeks 
advice at his own discretion. In addition to these departments 
are numerous boards and offices. The federal executive 
tion under the president is not systematically organized by 
Constitution, and plans for its reorganization came under ot 
eration early in the 20th century. During World Wars 1 and : 
the creation of new governmental agencies was necessa and 
powers were conferred upon the president to redistribute the 
tions of governmental agencies. The need for reorganialt 
time of peace had become increasingly apparent with the expan of 
of activities of the national government. Definite steps tow 
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1966. (See also GOVERNMENT ae 
The great mass of the lesser employees are sele! i 
merit system, for whose conduct a Civil Service "tl 
first created in 1883. (See Civil SERVICE: The wet 
The finances of the national government were toa 
systematized through the creation of a Bureau o aati 
1921 and the transfer of this agency in 1939 to the ¢ “eh 
of the president, where it serves to ensure 
the activities and expenditures of executive 
The president’s influence in the national Laeger eral 
(1) powers granted him by the Constitution and na 3 
(2) political factors not found in constitutions oF Et 
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The president’s position as head of a large executive organiza- 
tion, with wide powers of appointment and removal, in itself makes 
the position important. The authority to veto legislation, subject 
ta being overridden by two-thirds of the two houses, gives him a 
power that may be employed with effect. The authority to recom- 
mend measures to Congress is only of such value as may be given 
to it by the position and influence of the president making the 
recommendation. He is charged with the conduct of foreign rela- 
tions, and although his authority is reduced by the requirement 
that two-thirds of the senators must concur in treaties, presidents 
have been successful in attaining their objectives through execu- 
tive agreements and other techniques which do not require Senate 
approval, But the president’s political position is of equal im- 
portance to his constitutional power. He is in effect the chieftain 
of his party. He is also the outstanding figure in U.S. politics. 

The possibilities of exercising power are great. The extent to 
which power is actually exercised depends upon the personality of 
the president and his capacity for political leadership. The influ- 
ence of the presidency varies with the man who occupies the office 
and with the circumstances that surround him, as in time of war. 

As far as the vice-president is concerned, his chief official duty 
is to preside over the Senate, though he does not play a direct 
part in the deliberations of that body. He does cast a deciding 
vote, however, in the case of a tie. In the absence of the presi- 
dent he presides over cabinet meetings. From the time of Presi- 
dent Truman, however, an increasing effort was made to elevate 
the position of the vice-president by granting him membership 
on the National Security Council and in other ways. The 25th 
Amendment specifically provided for his succession to the presi- 
dency in case of the death, resignation, or remoyal of the presi- 
dent; and for him to serve as acting president should the president 
become unable to execute the duties of that office. 

The machinery for nominating party candidates ordinarily has 
chosen a vice-presidential candidate on the basis of political ex- 
pediency and with little consideration of the fact that the vice- 
president may succeed to the presidency. Yet, between 1901 and 
1964, four vice-presidents—Theodore Roosevelt, Coolidge, Tru- 
man, and Lyndon B. Johnson—succeeded to the presidency as the 
result of death, and thereafter were elected to the office. 

In the case of death or disqualification of both president and 
vice-president, the Presidential Succession Act of 1947 provided 
that succession to the presidency be first to the speaker of the 
House of Representatives; next to the president pro tempore of 
the Senate; and successively to members of the cabinet who are 
heads of departments. 

The president receives for his services the sum of $100,000 per 
year with an added $50,000 per year for expenses. The salary of 
the vice-president is $43,000 per year. - 

Federal Judiciary —The Constitution of the United States pro- 
Vides for a supreme court and “such inferior courts as the Congress 
may from time to time ordain and establish.” For the enforce- 
Ment of federal law, Congress has provided a complete judicial 
system paralleling that of the states. The judges of these courts 
äre appointed by the president of the United States and hold their 
offices during good behaviour. They are removable only by the 
cumbersome machinery of impeachment. h 
_ At the head of the judicial system is the Supreme Court of nine 
justices, which sits at Washington, D.C. There are 11 judicial 
Circuits of the United States, each with at least 3 judges, one being 
the District of Columbia with 9 judges, the 11 together having 68 
circuit judges, ‘To each circuit is assigned a justice of the United 
States Supreme Court, one of the justices being assigned to two 
tircuits and the chief justice being assigned to both the District 
of Columbia and an additional circuit. The pressure of business 
in the United States Supreme Court, however, has made it impos- 
sible for the justices of the Supreme Court to go on circuit. The 
district Court is the court of original jurisdiction. In erecting 

stricts for the organization of this court, state lines are re- 
garded. The smaller states constitute single districts; the larger 
ate divided, For the districts in which federal judicial business 
'S especially heavy, more than one district judge is provided. For 
ample, four districts with 26 judges exist in New York. There 
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are 93 districts with more than 200 judges, and the number of 
judges constantly increases. In addition to the general system of 
courts here outlined, there are a Court of Claims, Court of Cus- 
toms and Patent Appeals, the Tax Court of the United States, and 
federal courts for the District of Columbia and the territories. 
F With the two systems of courts—federal and state—exercising 
jurisdiction over the same territory, it is necessary that there be 
certain principles as to their relationship. Such principles may 
be.chiefly summarized as follows: 

1. On questions of federal constitutional law, the United States 
Supreme Court is the final court of review. If the highest court 
of a state holds a federal statute or treaty to be invalid, or a 
state statute valid that is alleged to violate the federal Consti- 
tution or federal statutes, the losing party has a right to appeal 
to the highest federal court. Where federal constitutional issues 
are otherwise involved in state courts, the United States Supreme 
Court may, in its discretion, review the state decision. 

2. Substantially all cases involving enforcement of criminal law 
of the federal government are tried in federal courts. 

3. With few exceptions, cases of admiralty and maritime juris- 
diction and bankruptcy proceedings are tried in the federal courts. 

4. Under federal statutes, the federal courts alone have juris- 
diction of suits against the United States, and of suits for the en- 
forcement of federal revenue, immigration, and other similar laws 
directly affecting the administration of the federal government. 

5. In civil cases involving as much as $3,000, and (a) arising 
between citizens of different states or (b) arising under the Con- 
stitution, laws, or treaties of the United States, the parties have 
the choice of suing either in state or federal courts; but if the 
plaintiff sues in the state court, the defendant may transfer the 
case to the federal court. 

6. By statute it is provided “that the laws of the several States, 
except where the constitution, treaties or statutes of the United 
States otherwise require or provide, shall be regarded as rules 
of decision in trials at common law, in the courts of the United 
States, in cases where they apply.” By decisions of the United 
States Supreme Court, the federal courts must apply not only state 
statutes but also the law as found in the decisions of the state 
courts, Until the adoption of uniform rules of civil procedure for 
United States district courts in 1937, the procedure in such courts 
in cases at common law was required to conform, as near as may 
be, with the procedure “in like causes in the courts of record of 
the State within which such district courts are held.” 

Through legislation of 1925 an effort has been made to reduce 
the number of cases that must be decided by the United States 
Supreme Court. That court has a limited original jurisdiction, the 
most important cases of such jurisdiction being cases to which a 
state is a party, Cases not infrequently arise in which one state 
sues another state. Aside from its original jurisdiction, cases come 
to the United States Supreme Court either from the highest state 
courts or from the lower federal courts. The decisions of the 
United States Supreme Court are of primary importance in the 
fields of constitutional and public law. (See also SUPREME Court 
OF THE UNITED States, THE.) 

7. State Governments.—The state governments of the United 
States have certain common characteristics, Each state is legally 
the equal of every other state in the federal system, Each con- 
trols the organization of its own state and local governments. 
Each has a written constitution providing for three branches 
of government, with a legislature of two houses (with one excep- 
tion) elected by popular vote and a popularly elected governor as 
head of its executive branch. Each state has a judicial system 
not essentially dissimilar in external organization from that of 
the other states. Each state has created local governing areas 
for the performance of certain functions. 

Superficially, all the state governments appear to be more or 
less alike and appear to be doing the same things. The constant 
shifting of population has prevented the development of sharp dif- 
ferences in governmental organization. Furthermore, from one 
state to another there has been a great deal of copying of political 
and legal institutions. However, each state is distinguished from 
other states, not only in size and population but also in location, 
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Goldenrod O 
Columbine O 


Camellia 


Forget-me-not 


Saguaro cactus blossom 


Apple blossom 
Golden poppy 


Rocky Mountain 
columbine 


Connecticut Mountain laurel 


Delaware Peach blossom 


District of Columbia 
Florida 


American Beauty 
Orange blossom. 


Cherokee rose 


Red hibiscus 


Syringa 

Native violet 
Peony 

Wild rose 
Native sunflower 
Goldenrod 
Magnolia 

White pine cone 


and tassel 
Black-eyed Susan 


Mayflower 
(Trailing arbutus) 


Apple blossom 


Blue Hen 
chicken 


Mockingbird 


Palmetto palm 
(cabbage palmetto) 
Brown thrasher (| Live oak 


Nene Kukui 


(Hawaiian goose) 


Mountain Western white pine 


bluebird 
Bur oak 


Tulip tree (yellow 
poplar) 


Oak 
Cottonwood 


Tulip tree (yellow 
poplar) 


Eastern brown | Bald cypress 
pelican 


Chickadee 


Eastern white pine 


Baltimore oriole | White oak 


Pink and white lady’s- 


slipper 


Magnolia 


Hawthorn 


Nevada 


New Hampshire 
New Jersey 


New Mexico 


Mockingbird 
Bluebird 


Western 
meadow lark 


Western 
meadow lark 


Mountain 
bluebird O 


Purple finch 
Eastern goldfinch 
Road runner 


American elm 


Single-leaf pifion 


Paper (white) birch 
Red oak 
Piñon (nut pine) 


TABLE XVII.—State Flowers, Birds, Trees, Mottoes, and Nicknames 
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State motto 


“In God We Trust” 


Audemus jura nostra defendere 
(“We Dare Defend Our Rights”) 


(none) 


Ditat Deus (“God Enriches”’) 
Regnat populus (“The People Rule’”’) 
Eureka (“I Have Found It”) 


Nil sine numine 
(“Nothing Without the Deity”) 


Qui transtulit sustinet 
(“He Who Transplanted Still Sustains”) 


“Liberty and Independence” 


Justitia omnibus (“Justice to All”) 
“In God We Trust” 


“Wisdom, Justice, and Moderation” 


Ua Mau Ke Ea O Ka Aina I Ka Pono 
("The Life of the Land Is Perpetuated 
in Righteousness”) 


Esto perpetua (“May You Last Forever”) 
“State Sovereignty, National Union" 
“The Crossroads of America” 


“Our Liberties We Prize; and Our Rights 
We Will Maintain” 


Ad astra per aspera 
(“To the Stars Through Difficulties”) 


“United We Stand, Divided We Fall” 
“Union, Justice, and Confidence” 
Dirigo (“I Guide”) 


Scuto bonae voluntatis tuae coronasti nos 
(“With the Shield of Thy Good Will, 
Thou Hast Covered Us”) 


Ense petit placidam sub libertate quietem 
("By the Sword We Seek Peace, 

But Peace Only Under Liberty”) 

Si quaeris peninsulam amoenam 
circumspice (“If You Seek a Pleasant 
Peninsula, Look About You”) 


L'Etoile du Nord 
(“The Star of the North”) 
Virtute et armis (“By Valor and Arms”) 


Salus populi suprema lex esto 
("Let the Welfare of the People 
Be the Supreme Law”) 


Oro y plata (“Gold and Silver”) 
“Equality Before the Law” 


“All for Our Country” 


“Live Free or Die” 
“Liberty and Prosperity” 
Crescit eundo (“It Grows As It Goes”) 


Cotton state, Yellowhammer 
Lizard state, Heart of Dixie (slogan) 


‘The Last Frontier, America's ins 


Grand Canyon state, Apache state 
Land of Opportunity, Wonder state 
Golden state 


Centennial state 


Nutmeg state, Constitution state, 
Land of steady habits i 


The First state, Diamond state, | 
Peach state - I 


Our nation’s capital 


Sunshine state, Peninsula sate | 


Empire state of the South, Peach site| 
Cracker state i 


Aloha state 

Gem state 

Prairie state, Land of Lincoln 
(slogan), Sucker state 


Hoosier state 


Hawkeye state, Corn state, 
Breadbasket state, The beautiful 


Sunflower state 


Bluegrass state 


Pelican state, Creole state, 
Bayou state, Sugar state 


Pine tree state 


Free state, Old Line state 


Bay state, Old Bay state, o 
Puritan state, Baked Bean state A 


Old Colony state 


Wolverine state, 
Water Wonderland ( 


North Star state, Gopher state, 
Land of 10,000 Lakes 

Land of Sky-blue Waters 
Magnolia state, Hospitality state | 


Show Me state 


(soe) 


Treasure state 


Cornhusker state, Beef state, 
Tree Planters state 
Sagebrush state, Silver states 
Battle Born state 


Granite state 
Garden state 


Land of Enchantment, Sunshitt 
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State State flower State bis 
wif ird State tree State motto Nickname (s)—or slogan 
New York Rose Eastern bluebird | Sugar maple Excelsior (“Ever Upward; Higher”) Empire state 
North Carolina Dogwood Cardinal i i 
Pine Esie quam videri Tar Heel state, Old North state 
("To Be Rather Than to Seem") 
North Dakota Wild prairie rose Western American elm "Libert; 
y and Union, Now and Forever, | Flickertail 
meadow lark One and Inseparable” Sia) S ete 
Ohio Scarlet carnation Cardinal Ohio buckeye “With God All Things Are Possible” Buckeye state 
Oklahoma Mistletoe Scissor-tailed Redbud Labor omnia vincit Sooner state 
flycatcher (“Labour Conquers All Things”) 
Oregon Oregon grape Western Douglas fir “The Union” 
meadow lark Berete 
Pennsylvania Mountain laurel Ruffed grouse Eastern hemlock “Virtue, Liberty, and Independence’? Keystone state 
Rhode Island Violet Rhode Island red | Red maple “Hope” Little Rhody, Plantation state 
South Carolina Yellow jessamine Carolina wren | Cabbage palmetto | Animis opibusque parati Palmetto state 
(“Prepared in Mind and Resources”) 
South Dakota American pasque- Ring-necked Black Hills white “Under God the People Rule” Coyote state, Sunshine state, 
flower pheasant spruce Land of Infinite Variety © 
Tennessee Iris Mockingbird Tulip poplar “Agriculture and Commerce” Volunteer state 
Texas Bluebonnet Mockingbird Pecan “Friendship” Lone Star state 
Utah Sego lily | Sea gull Blue spruce “Industry” Beehive state, Deseret 
Vermont Red clover Hermit thrush | Sugar maple “Freedom and Unity” Green Mountain state 
Virginia Dogwood Cardinal Flowering Sic semper tyrannis Mother of Presidents, 
dogwood O (“Thus Ever to Tyrants”) The Old Dominion, Cavalier state 
Washington Coastal rhododendron - | Willow goldfinch | Western hemlock ALKi ("Bye and Bye’) Evergreen state, Chinook state 
West Virginia Rhododendron Cardinal Sugar maple Montani Semper Liberi Panhandle state, Mountain state © 
maximum (“Mountaineers Are Always Freemen”) 
(big rhododendron) s 
Wisconsin Wood violet Robin Sugar maple “Forward” Badger state, 
America's dairyland (slogan) © A 
Wyoming Indian paintbrush Meadow lark Balsam poplar Cedant Arma Togae Equality state, Wonderful Wyoming, 
(cottonwood) (“Let Arms Yield to the Gown”) Sagebrush state, Cowboy state 
Ve 
QUnofficial 


QState animal: Kansas, American buffalo (bison); South Dakota, coyote; West Virginia, black bear; Wisconsin, badger and white-tailed deer (wildlife). 


AState fish: Alabama, tarpon; Wisconsin, muskellunge; New Mexico, cutthroat trout. 
climatic conditions, and resources; and these differences are re- 
flected in the political and governmental organization of the in- 
dividual states, 

State Constitutions—The constitutions in force in the states 
Vary a great deal in length and in content. Some were adopted in 
an earlier period, and some bear recent dates. The constitution 
of Vermont, adopted in 1793, required fewer than 5,000 words; 
the Louisiana constitution of 1921, more than 200,000. The con- 
stitutions of Oklahoma, California, and a number of other states 
are highly detailed. Massachusetts boasts that it is governed by 
the constitution of 1780; but this constitution has been altered in 
form by so many amendments that it would hardly be recognized 
by its original framers. By amendment or by the adoption of new 
Constitutions, the states have attempted to readjust their insti- 
tutions to meet changing needs. The national Constitution has 
Proved a model for much of the development of state constitu- 
tional history, particularly with reference to the establishment of 
three coordinate branches of government. 

Tn most of the states the state constitutions organize three de- 
partments of government in some detail. They contain elaborate 
declarations or bills of rights, and most of them contain provi- 
Sons regarding the organization of local government. Limitations 
on the power of state legislatures have multiplied. Moreover, the 
Authors of constitutions are inclined to include in these documents 
Provisions regarding such matters as the salaries of state officials 
nd the location of state institutions, State constitutions have in 
n S Way come to contain many matters of temporary detail, and 
ch detail requires frequent amendment, 

he state constitutions provide for methods of change. The 
Methods employed are: (1) constitutional conventions; (2) legis- 
ative proposal of amendments; (3) proposal by popular initiative 
Petition, All but 12 of the state constitutions expressly provide 


me 


for constitutional conventions; in all of these 12 it is recognized 
as proper to employ conventions for constitutional change. Ordi- 
narily conventions assemble as a result of popular vote and submit 
their recommendations for popular approval. 

Proposals of constitutional amendment may be made by the 
legislatures in all states except New Hampshire where changes 
may be made only by constitutional convention. Methods of 
amendment through legislative proposal differ, but in all states 
except Delaware a legislative proposal of amendment must be sub- 
mitted to and approved by popular vote before it becomes effec- 
tive. Details of the amending process vary. In some states, as 
California, Louisiana, and New York, the adoption of amendments 
through legislative proposal is relatively easy; in others, such as 
Illinois and Minnesota, the constitution is difficult or substantially 
impossible to amend. 

The proposal of constitutional amendments through popular ini- 
tiative petition, followed by popular vote, is a fairly late develop- 
ment; but this plan was adopted by 14 states. Among these states 
there is varying ease or difficulty in employing the initiative plan 
of amendment. 

In Oregon and four other states it is as easy to amend the con- 
stitution through initiative petition and popular vote as it is to 
enact a statute through the same devices. Where the plan of popu- 
lar initiative has been adopted, it has merely been added to the 
two already existing devices of constitutional conventions and pro- 
posals by legislative action. 

State Legislatures—In all of the states except Nebraska, legis- 
lative power is exercised by a body composed of two houses. A 
plan for a unicameral legislature was first adopted by Nebraska 
in 1934, and it went into effect in 1937. The Nebraska legisla- 
ture is composed of a single chamber of 49 members elected on a 
nonpartisan basis. In all the states with a bicameral legislature, 
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the smaller of the two houses is called the senate. All but eight 
of the states call their larger house a house of representatives, 
but the eight have such varying titles as assembly, general as- 
sembly, and house of delegates. Over half of the states use the 
term legislature to designate the two houses together; but 19 use 
the term general assembly and 3 use the term legislative assembly. 
Massachusetts uses the term general court, which was first em- 
ployed in the colonial charter, and New Hampshire uses the same 
term. In view of the fact that the legislative bodies have some- 
what varying names in the several states, it has been customary 
to refer to the larger of the two houses as the lower house and to 
the smaller as the upper house. 

To a large extent the exact number of members of the two 
houses, or of one of the two houses, is left to legislative determina- 
tion, subject to constitutional restrictions. The size of the two 
houses varies a good deal from one state to another. The Minne- 
sota senate is the largest, with 67 members, while Delaware and 
Nevada each have 17, The size of the lower house ranges from 35 
in Delaware to 400 in New Hampshire, The membership of the 
lower houses is especially large in several of the New England 
states because of the system of town representation, but in these 
States the senate is relatively small. 

In a majority of states, senators are elected for four years and 
representatives for two years. In some states, one-half of the 
members of the senate are elected every two years, so that the 
senate has continuous membership, as contrasted with the house, 
whose membership is chosen as a whole at each election. In Ala- 
bama, Louisiana, Maryland, and Mississippi, however, four-year 
terms have been provided for members of both houses; and a num- 
ber of states have a two-year term for members of both houses. 

In some states financial measures must originate in the lower 
house, and in most of the states the senate has certain powers 
with respect to confirmation of executive appointments, The pro- 
visions for impeachment of public officers also ordinarily pre- 
scribe that charges shall be brought by the lower house and tried 
by the senate. On the whole, however, it may be said that from 
the standpoint of legislation the two houses of state legislatures 
have equal powers and do not represent different points of view in 
the community. Distinct differences that existed in many states 
in earlier times have substantially ceased to exist, although in a 
number of states differences in territorial representation have 
grown up. 

In the earlier state governments the substantially equal repre- 
sentation of local areas was not grossly unfair, because of the ab- 
sence of great inequalities in their population. However, with the 
growing urbanization of the country and the concentration of pop- 
ulation in cities, the rural areas of the country soon came to be 
grossly overrepresented in the state legislatures. The cities and, 
increasingly after World War II, the suburbs had far less legislative 
representation than their share of the population entitled them to. 

This inequity stimulated agitation for the reapportionment of 
state legislatures so as to equalize representation upon the principle 
of “one man, one vote.” In 1962 the U.S. Supreme Court in a 
landmark decision, Baker v. Carr, ruled that urban residents in 
Tennessee were being denied “equal protection of the laws” by the 
failure of the state legislature to reapportion itself. This decision 
quickly led to suits and challenges in other states designed to elimi- 
nate rural overrepresentation in legislative bodies. As a result, 
Baker v. Carr led to the reapportionment of both houses of state 
legislatures, for the courts did not accept the argument that repre- 
sentation in one legislative body of a state must be based on area 
rather than population. k 

Members of the state legislature are chosen from local districts 
by popular vote. Proportional representation has been proposed, 
but has not been adopted for the choice of members of state legis- 
latures, although in municipal elections it has come to some use. 
All states follow the plan under which a candidate is elected who 
receives a plurality of the votes in his district; though Illinois 
from 1870 provided for three members of the lower house in each 
electoral district, each voter having the choice of voting for three 
or cumulating his votes for one or two candidates. 

Under the first state constitutions provision was generally made 
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for the annual election of members of legislatiy 
annual legislative sessions. Frequent and regul 
legislature were deemed essential safeguards of poy 
were at that time thought sufficient safeguards, 
half of the 20th century, however, most state l 
in January of odd-numbered years. Constitution 
scribe the number of days for which the sessio! 
Biennial sessions are held in even years in Keni 
and Virginia. Annual sessions are held in 19 states. 
adopted the plan of biennial sessions in 1938 and 
nual sessions in 1944. Alabama and Mississippi e3 
a time with quadrennial sessions. ia 
As is the case with» Congress, the work of ste 
largely done through committees. A number of si 
to devise a more definite legislative policy through 
legislative councils composed of representatives of 
such councils to remain continuously in existence 
important matters of legislation with the aid of a 
of experts. An efficient and influential governor 
distinct leadership in important matters of construc 
but over a great many legislative enactments his 
likely to be negative than affirmative. i 
The governor has a veto power over legislation 
states except North Carolina; and the veto can, 
states, be overcome only by a two-thirds vote, 
three-fifths vote is required in some states and a b 
others, There has also been a definite increase of tt 
control over appropriations, through the vesting 
power to veto items in appropriation bills, Such 
in most of the states. There has been a tendency i 
to extend the governor's veto power still further, 
and South Carolina constitutions confer upon t 
power to veto any item or section of a bill present 
a similar power exists in Alabama. In addition, se 
given the governor wide powers with respect to the 
The veto power is not an idle weapon in the 
Its use and effectiveness depend upon several facti 
of the governor’s constitutional power, the persona 
ernor, and the political agreement or disag 
between the governor and the two houses. Even’ 
power is not exercised, the governor can exert 
ence over legislation by the threat of its use. . me 
State Executives —In the first state constitution 
department was subordinate to the legislature. 
the governor and certain other state officers were 
legislature; and an executive council, also chosen 
ture, was placed on guard to prevent executive. 
an attitude toward the governor was natural in 17 
ant memories of royal governors were strong; 
power almost immediately began to grow. New 
its governor popularly elective, though at the same 
two councils—the council of revision and the cout 
ments—to share with the governor the powers ot } 
pointment to office. Massachusetts (1780) and 
(1784) followed with the plan of popular 
councils remain in Massachusetts, Maine, and N 
In all states the governor became a popularl: 
hence independent of legislative dominance. Othe 
also became popularly elective, though some are 
state legislatures. Until late in the 19th century © 
of state government were few and were chiefly 
small group of popularly elected officers. As new ni 
it has become increasingly common for major 
to be appointed rather than elected. At the pr 
than half of all state executives are appointed 
slightly less than a third are elected, and the 
boards or the state legislature. ‘oe 
By creating a group of popularly elected state € 
constitutions in fact create a plural executive, 
of state government presupposes a single hea th 
department. But only to a slight extent are cons” 
directly conferred upon the lieutenant governor, $ 
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and other popularly elected state officers, The governor has thus 
had the opportunity to become the chief state executive in fact as 
well as in constitutional theory. The increase in the governor's 
executive power has come about primarily through the creation of 
new offices by statute and the vesting in the governor of power to 
appoint to such: offices. In this manner, as new state functions 
were assumed, numerous offices were created, without reference to 
any efficient supervision by the governor. Some states had as many 
as 200 independent officers, most if not all of whom were appointed 
by the governor, but over whom it was physically impossible for 
the governor to exercise an effective supervision. A later move- 
ment sought to organize executive functions into a small group of 
departments, each under a director appointed by and responsible to 
the governor. One of the chief difficulties in building up an effec- 
tive state executive system is that the governors of almost a third 
of the states are elected for terms of only two years, In the other 
states the term is four years. There has, however, been an increase 
in state executive powers and leadership, but any possibility of 
leadership is greatly handicapped by the fact that the majorities of 
one or both of the houses of the state legislature may often be 
politically opposed to the governor. This lack of political harmony 
is commoner in the states than in the national government. 

State Courts —Generally the states have courts of three types: 

1, Justices of the peace, having a limited and inferior jurisdic- 
tion in both civil and criminal cases. Justices of the peace are or- 
dinarily elected from towns or townships or from districts created 
for the purpose within the county, The jurisdiction of justices 
of the peace is strictly limited by statute, and their courts are 
not courts of record. Appeals are allowed from their action to a 
court of general trial jurisdiction, and ordinarily the trial in the 
higher court is a trial de novo (from the beginning), The system 
of justices of the peace paid on a fee basis has not proved satis- 
factory and has been replaced in the larger communities. In 1961 
Connecticut abandoned its local courts altogether and substituted 
oe a system of district courts with legally trained, full-time 
Judges, 

2. In all states there are courts of general trial jurisdiction, 
known as superior courts, district courts, circuit courts, and in 
some states by a still different name. The court of general trial 
jurisdiction ordinarily has a general authority to try all cases 
in law and equity. Five states still retain the old English plan 
of separate courts’ for the trial of cases at law and in equity, 
but most of the states have abolished this distinction. In some 
states, as in Arizona, California, and Ohio, the court of general 
trial jurisdiction is organized upon a county basis, and there is 
a separate court for each county. The commoner plan, however, 
iS to have the court of general trial jurisdiction go on circuit 
from one county to another, at least in the smaller counties of 
the state, 

3. Each state has a court of review, the function of which is 
chiefly that of hearing appeals from the courts of general trial 
jurisdiction. This court is ordinarily termed the supreme court; 
in Kentucky, Maryland, and New York it is called the court of ap- 
peals and slightly different names are used in several other states, 

he highest court is usually given some original jurisdiction, but 
ordinarily this original jurisdiction is small and its use is strictly 
limited by the court itself in order that time may be available to 
ear appeals from other courts. he 

Once these three features are outlined, state judicial organi- 
zation becomes to a large extent a mass of diversities. In many 
arger communities a municipal court has been organized which 
not only replaces justices of the peace but is granted a much more 
‘xtended jurisdiction. In a number of states there is also a s0- 
called county court, with some jurisdiction, both civil and crimi- 
nal, and usually also a fairly large authority with respect to rather 

stinctly administrative matters, such as those relating to county 
aifairs, elections, and charities. Where county courts exist inde- 
Pendently of the court of general trial jurisdiction, they are often 
Vested with authority in probate matters as well. | ate: 
There are also other types of trial courts with special juris- 

ction. Every large community has a juvenile court, and separate 
Probate courts are not uncommon. Other specialized courts, such 


as domestic relations courts, morals courts, boys’ courts, speed- 
ers’ courts, and small claims courts have been established in many 
larger communities, often as branches of a municipal court. In 
some cases there are separately organized criminal courts, al- 
though ordinarily criminal jurisdiction is exercised by the courts 
of general trial jurisdiction, In all of the states the prosecution 
of criminal offenses is by and in the name of the state and is con- 
ducted by prosecuting attorneys, who are usually elected by the 
voters of the county. Under a decision of the Supreme Court in 
1963, Gideon v. Wainwright, the state is required to furnish coun- 
sel for indigent defendants in all serious criminal trials, 

The state judicial organization has placed great emphasis upon 
appeals from lower to higher courts. No case of any importance is 
regarded as settled until it has been taken to the highest court. 
Increased complexity of appellate court’ organization has been 
forced by the growing number of appeals to be heard, The in- 
creased mass of appellate work has been handled in three ways: 
(1) by increasing the number of judges of state supreme courts; 
(2) by authorizing such courts to sit in sections; and (3) by 
creating intermediate appellate courts, standing midway between 
the trial courts of general jurisdiction and the highest court. 

There are three methods of selecting judges in the United 
States: (1) In about 80% of the states judges are elected by the 
people; (2) in four states the judges are elected by the legislature, 
and in one they are appointed by the legislature upon the nomina- 
tion of the governor; (3) in six states the highest judges are ap- 
pointed by the governor, subject to confirmation by the governor's 
council in Maine, Massachusetts, and New Hampshire, and to 
confirmation by the senate in Delaware, New Jersey, and Hawaii, 
Certain inferior judges in other states are also appointed by the 
governor, 

A plan adopted by California in 1934 removes that state from 
any one of the classes indicated above. The California plan, 
which applies to justices of the supreme court and of the district 
courts of appeal, provides that upon the expiration of the term of 
office of any such judge, such judge may file a declaration of 
candidacy to succeed himself. If he does not do so, the governor 
nominates a suitable’ person, subject to confirmation by a com- 
mission composed of the chief justice of the supreme court, the 
attorney general of the state, and a justice of one of the district 
courts of appeal, The name of the candidate to succeed himself, 
or of the candidate nominated by the governor and confirmed by 
the commission, is then placed upon the ballot at the next general 
election and the electors vote upon the question as to whether he 
shall be elected. If a majority vote “yes” he is elected to or con- 
tinues in office. Under this plan a candidate has no opposing 
candidate, but an election determines whether he shall become or 
remain a judge. By popular vote in any county the same plan 
may be adopted for the superior court judges of that county. 

In 1940 Missouri adopted a plan similar to that of California 
with respect to judges of the supreme court, the courts of appeal, 
and the circuit and probate courts in the city of St. Louis and 
Jackson County. Modifications of the Missouri plan were adopted 
by several other states. The Alaska constitution provides for 
the appointment of supreme and superior court judges by the 
governor from nominations made by a judicial council, The judges 
are approved or rejected, on a nonpartisan ballot, at the first 
general election held three years after an appointment. 

A major problem in judicial administration is the existence of 
crowded dockets. In some areas this has assumed near astronom- 
ical proportions. In New York alone, more than 1,000,000 civil 
and criminal disputes are brought before the state's judicial sys- 
tem each year. This congestion has brought great pressure for 
more efficiency in the procedures of state courts. 

8. Local Governments in the States.—What is ordinarily re- 
ferred to as the “state government” is the central organization 
located at the state capital, But this central organization does 
only a comparatively small part of the work of the state. Unlike 
the national government, which establishes its central organization 
for substantially all national activities, the state conducts a large 
part of its governmental business through locally elected officers. 
There is no one system of local government for the states or even 
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for any one of them. The geography of local government in each 
state is a patchwork, with the same territory often occupied by 
from 10 to 12 separate governing bodies, each with slightly vary- 
ing boundaries and with independent powers. In the 50 states, 
there are more than 91,000 local governing units, of which slightly 
more than 3,000 are counties (parishes in Louisiana); approxi- 
mately 17,000 are towns or townships; nearly 18,000 are cities or 
villages; and more than 34,000 are school districts. In addition, 
there are more than 18,000 special units. 

Certain types of organization may be termed the usual forms of 
local government. There are (1) the county or, as this unit of local 
government is called in Louisiana, parish; (2) towns or townships 
which, in most of the states where they exist, are merely subdi- 
visions or units of the county, although the New England town 
was the original area for local government and is more important 
than the county; (3) the city. In addition to the city, which is 
theoretically the chief unit of local government for urban areas, 
most state laws provide for the incorporation of small com- 
munities as towns or villages, with a simpler form of government 
than that provided or permitted for cities, Besides these usual 
types of local government, other forms are common to all the 
states. Park and sanitary districts in more settled areas, drainage 
and irrigation districts in rural communities, road districts, school 
districts, and numerous others will be found, often occupying the 
whole or a part of the same territory as that covered by the 
county, town, or city. (See also Loca GOVERNMENT.) 

The County.—Aside from several New England states in which 
the county is merely a convenient area for direct state adminis- 
tration, county government has certain common characteristics. 
There is a locally elected county board, of varying size and compo- 
sition, and there are a number of locally elected county officers 
who perform their duties largely without subordination to the 
county board, except as they may often depend upon the county 
board for appropriations. County boards are usually grouped into 
two classes: (1) small boards of commissioners elected at large 
by the county; (2) large boards elected by townships and cities 
within the county. In a number of states, however, counties are 
divided into districts for the election of a small county board. In 
each county will be found a clerk (or clerks) of court and a sheriff. 
Each county provides a courthouse and a jail. Ordinarily there 
are locally elected county judges and treasurers and a prose- 
cuting officer elected by the voters of the county. In many states 
the county is a unit of school administration, and there is a county 
superintendent of schools, usually elected. In the second half 
of the 20th century a number of counties, especially in North 
Carolina, adopted a county manager plan of government and a 
movement was actively underway toward a more centralized execu- 
tive organization in those counties in metropolitan areas which 
have become highly urbanized. 

Town and Township—New England towns have areas of from 
20 to 30 sq.mi., and usually include both rural territory and more 
compact village settlements. About three-fourths of them have 
fewer than 2,500 inhabitants each, and hence may properly be 
classed as rural communities. The large communities usually be- 
come incorporated as cities, and generally the creation of city 
government terminates the existence of town government within 
the city limits. In New England the town meeting has historically 
been the chief organ of government. (See also MASSACHUSETTS: 
Government.) 

So-called town or township systems of government are found in 
the great central group of states extending from New York to 
Nebraska. They may be classified as follows; (1) those which, 
as in New York, have the town meeting and township representa- 
tion on the county board; (2) those, as in Minnesota, which have 
the town meeting but no township representation on the county 
board; and (3) those, as in Pennsylvania, which have merely a 
local township organization, but no representation on the county 
board and no town meeting. 

Efforts have been made to introduce the township system in the 
states of the South and the West, but there the counties are or- 

dinarily divided into subordinate districts, largely for adminis- 
trative purposes, and such districts, though sometimes called town- 
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ships, usually have little if anything of ind 
the field of local government. (See also Tones 
City Government.—The growth of urban population h 
rally led to the development of cities as the chief agen 
meeting local needs occasioned by more compact populati 
forms of city government in the United States are primaril 
(1) the mayor-council system; (2) the commission plan; ; 
council-manager government. i j; 
The mayor-council plan is the most general, in both the werk. 
mayor and strong-mayor forms. In the weak-mayor system the 
mayor has very little official power. Under the 'strong-mayor 
plan, on the other hand, the mayor normally has a veto power and- 
a fairly large power of appointment, although several of the more 
important officers, such as clerk and treasurer, may be elected, 
Under the mayor there is ordinarily a group of departments whose 
heads are appointed either by the mayor alone or by the mayor 
with the approval of the council, Whatever the powers of the 
mayor may be, there is usually a council composed single 
house whose members are elected from wards into which the city 
is divided, although occasionally some or all ofthe members ate 
elected from the city at large. if 
The fundamental characteristic of the commission plan of city 
government is an elective commission, usually of three or five 
members, having large municipal powers, both legislative and 
executive, Each commissioner is the head of a department, and 
there are as many main city departments as there are pra 
sioners. This system is usually accompanied by the initiatives 
the referendum on municipal ordinances and a power to recall 
members of the commission by petition and popular vote: = 
Though discussion of the council-manager type of city govem: 
ment had begun earlier, it first received serious consideration 
upon its adoption by the city of Dayton, O., in 1915. Over 
cities in the U.S, were governed under the manager plan by 
Under it an appointed manager is responsible to a council, whose 
members are usually elected from the city at large, often by use of 
proportional representation. Through the commission plan, wht 
originated in 1901 and for perhaps 15 years had great sway in 
city development, and through the manager plan, which te 
replace the commission plan, much was done toward reconstruct 
city government. Later the strong-mayor plan came 
favour as a device for municipal reform, particularly in larger 
(See also Crry GOVERNMENT; CITY MANAGER.) 5 i 
Special Units.—A primary problem of local government in : 
United States is the existence of a large number of units W h 
are neither economically nor politically self-sustaining: T 
case of school districts, recognition of this inadequacy na 
a consolidation movement that eliminated many of the un 
longer capable of supporting an effective educational $ 
Elsewhere proposals have been made to abolish units of tow al 
and county government that can no longer perform signifi 
in the case of the 


has proved very difficult to bring about 
in the number of governmental units. sols. 
World War II the number of municipal a culatly 
actually increased. The growth of special districts was ef ‘000 in 
pronounced—from around 8,000 in 1942 to more than cial 
1962. This growth reflects a variety of pressures, espe 6 
need for new forms of government in metropolitan sai sist 
with problems which overlap the geographic jurisdiction 
ing governmental units. 

The Metropolitan Area—Especially after World a“ i 
ropolitan areas came to present a problem of pastia perati 
The presence of a multiplicity of governmental unl 
within one metropolitan region makes it difficult to 
herent local policy on matters such as zoning, aioe: 
crime control. Moreover, the emigration of the POP ee 
city to suburb deprives urban areas of an important es ting. 
revenue while demands for municipal services are al 
Suburban counties organized to meet the needs of sp 
lated rural areas suddenly find themselves faced with 


tatio 


UNITED STATES (OF AMERICA) 


799 


er 
ALABAMA 


ARKANSAS 


FLORIDA 


THE GREAT SEALS 


OF THE UNITED STATES OF AMERICA 


x 
NS 
MARYLAND 


MINNESOTA 


IRN 
A 


LOUISIANA. MISSOURI NEW YORK SOUTH DAKOTA 


WYOMING 


SS 


ED STATES AND OF THE INDIVIDUAL STATES 


THE GREAT SEALS OF THE UNIT! 
dune 20, 1782 


The design for the Great Seal of the United States of America was adopted 


710 


of serving and controlling a vast suburban population. These 
problems of change and adjustment gave rise to demands for 
radical alteration in traditional political boundaries and forms of 
government in metropolitan U.S. (See METROPOLITAN AREA.) 

9. Elections and Political Parties.—Conduct of Elections — 
Constitutional responsibility for the conduct of elections rests 
with the state governments (except in the case of Washington, 
D.C.). State laws set up election machinery and determine the 
qualifications for voting, subject to the federal restrictions against 
discrimination because of race, colour, previous condition of servi- 
tude, or sex, 

Through a succession of changes the states have established 
virtually universal suffrage for males and females above the age of 
21 years. The voting age is 20 in Hawaii, 19 in Alaska, and 18 
in Georgia and Kentucky. Suffrage for women became national in 
1920 through the adoption of the 19th Amendment to the federal 
Constitution, Educational qualifications for voting have been 
imposed in some states, for example, New York. Qualifications 
as to tax paying were made unlawful in the case of federal elections 
by the 24th Amendment. The application by some southern 
states of educational or other qualifications to discourage or pre- 
vent voting by Negroes was prohibited by the Civil Rights Act 
of 1965. In order to identify those qualified to vote, state laws 
require registration of voters everywhere except in Arkansas and 
Texas. Nonvoting, even by those legally entitled to the suffrage, 
is common. 

At the national level only members of the two houses of Con- 
gress and presidential electors are chosen by popular vote. A 
much more numerous group of state officers and an even larger 
number of county, city, and other local officers are elected. When 
all of these types of offices are united on one ballot or in one 
election, the voter is at times faced with the problem of choosing 
100 or more officials from among several times that number of 
candidates. Moreover the voter may be asked to vote on issues 
as well as men, through the initiative, the referendum, the consti- 
tutional amending process, and the fact that, under many state 
laws, proposals of municipal bond issues and other local questions 
must be submitted for popular approval. The short-ballot move- 
ment made some headway in cutting down the number of elective 
offices, but the U.S. voter continued to be faced with the extra- 
ordinarily difficult problem of informing himself on a large num- 
ber of candidates for primary as well as general elections. (See 
also ELECTORAL SYSTEMS.) 

Political Parties —At the national level, U.S. political history 
has been characterized by a two-party system. Occasionally a 
third party has risen to importance as was the case with the Pro- 
gressive Party under the leadership of Theodore Roosevelt in 
1912. In the early years of the nation, the Federalist Party rep- 
resented the interests of a stronger nationalism; the Republican 
Party under Thomas Jefferson, the interests of the states. By the 
period of Andrew Jackson the Jeffersonian Republicans had be- 
come dominant and had changed the name of their party to Demo- 
cratic. By this time also, the Federalists had disappeared, and 
the Whigs became the other great party. The Whigs were eventu- 
ally replaced by the Republicans, who elected Abraham Lincoln 
to the presidency in 1860. From that time, the Republican and 
Democratic parties were the only groups with the political ca- 
pacity to win a national election. Third parties have, however, 
influenced the programs of the major parties and, on occasion, 
their choice of candidates. (See History: Rise of the American 
Nation, 1783-1850, above.) 

Political parties originated as voluntary organizations. But 
they soon came to exert considerable influence over election to 
local, state, and national offices; no one except a candidate of 
one of the two leading parties had much possibility of being 
elected. The methods of the political party thus became of im- 
portance to the government itself. Eventually political parties 
became an indispensable part of the governmental process, and 
they are controlled in great detail by state legislation. : 

Government Regulation of Parties —One of the first respects in 
which political parties came under official control was the printing 
of the ballot. Before 1888 parties printed their own ballots and 
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naturally determined also the conditions~under which the 
of their candidates should appear upon such ballots, ; 
abuses arose under this arrangement, particularly with 
the secrecy of the ballot. Beginning in 1888 the Suey i 
the official or so-called Australian ballot. Under the pe 
system, ballots are printed at governmental expense, In prov. 
ing for the printing of ballots or the provision and maintenin 
of voting machines (g.v.), state laws at the same time necessa 
determine the conditions under which party organizations shall be 
entitled to have the names of their candidates appear, Thee 
laws are sometimes used by the major parties to discourage the 
appearance of third parties on the ballot. y 

Under the Australian ballot system, the parties take a great deal 
of interest in the manner in which candidates are listed, Massa. 
chusetts and a number of other states adopted a plan whereby 
names of the candidates are grouped under the titles of the offices: 
the party to which each candidate belongs follows his name, This 
arrangement makes it necessary for the voter to mark separately 
on his ballot the name of each candidate for whom he desires to 
vote. Most states, however, adopted the so-called party- 
column ballot. The party-column ballot varies in different states, 
but its fundamental purpose is to facilitate straight-ticket voting 
Usually all the candidates for one party appear in a single column 
so that a voter may vote for all of them by placing one mark on 
the ballot or moving one counter on the machine, If the voter 
does not wish to vote the party ticket, he is put to the burden 
of marking (or moving a counter for) each of the candidates for 
whom he wishes to vote, or at least each candidate not belonging 
to his own party. } 

The methods of party nomination next came under state con- 
trol, Serious abuses in the party convention system for the 
nomination of candidates and the framing of party platforms lel 
to legislation regulating the convention, but such regulation did 
not appear sufficient. The primary election system (see Pu 
MARY) was established in some form in all the states, although 
a strong political movement against primary elections resulted i 
some gain for the older convention system. Where the primary 
system was adopted, conventions normally remained with more 
limited functions such as the adoption of a party platform. J 

Control by law over the official ballot and over the metitl® 
of party nomination was naturally followed by a detailed regut 
tion of the machinery of party organization, ‘Through primary 
elections, the party voters in most of the states choose ther 
party committeemen. State laws determine the power, of sit) 
party committeemen and also determine the manner 1 ie 
they shall form the various party governing bodies. ee a 
also determine how party organizations shall frame ae 
Governmental regulation of political parties was largely te 
sioned by a feeling that party organizations themselves eld 
the government and that they should, therefore, be eae 
legal control. As the costs of political campaignin ‘ie ir 
necessity of regulating the financial affairs of parties i 
creasing attention. 

The Party in Operation.—When it is first created, a party 
stand for political principles which set it apart from 0° 
Ordinarily, however, parties serve as convenient ae 
operation of government and for presenting politic ot creat 
the voters when such issues arise, Political issues T zA jaring 
merely by the existence of two opposing parties; pich pat 
much of the time no real issues exist on the basis eh prindi f 
may oppose each other. At such times parties proc y absent 
but have no sharp differences. When issues are T ce of dt 
parties still perform the functions of narrowing the ‘ ocd of Bo" 
voter at the polls and of binding together the machin f 
ernment after an election. 

The belief that national parties should no! 3 
of local and judicial officers led to a movement for Misa 
elections. In a number of states judicial officers na But 
and elected through ballots bearing no party ee gant 
candidate must actually be sponsored by an ene mo 
if he is to fare well in any election. The nonpa a 
accomplished more in municipal than in state € ec! 
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The climactic function of the party in U.S. politics is the nomi- 
nation and, if possible, the election of a president. It is, in fact, 
the existence of the presidential office which primarily serves to 
hold the parties together as national coalitions. Otherwise, state 
and local party organizations might have little reason for coming 
together in a nationwide alliance. Here it is important to note 
that effective power resides in the state and local rather than the 
national party headquarters. Decentralization is characteristic 
of U.S. political parties as it is of its constitutional system. 
However, an incumbent president is able to exert a good deal of 
central control-over his own party, through patronage and because 
of the fact that the party's fortunes are inevitably linked with 
the success of his administration. 

The quadrennial conventions at which presidential candidates 
are nominated are the chief instrument through which the na- 
tional parties function. Voting power at both the Republican and 
Democratic conventions is parceled out among the states in terms 
of (1) population and (2) the extent to which the state has sup- 
ported either party at a previous election. Each of the states 
selects its own delegations to the national conventions. In about 
two-thirds of the states the selection is made by party conventions 
or committees. In the other third selection is made by the voters 
through the primaries. (See NATIONAL CONVENTION.) 

The tactics used in winning elections underwent considerable 
change in the post-World War II years. At one time an effective 
party organization was a primary prerequisite for a successful 
campaign. The activity of party workers served to “sell” a 
candidate to the voters, and the organization enjoyed correspond- 
ingly great influence, particularly in state and local politics. 

With the arrival of new mediums of communication, particu- 
larly radio and television, however, a candidate was able to reach 
the voter directly. The party organization, therefore, lost some 
importance as a channel of communication between candidate and 
voter, though, needless to say, organizational support remained a 
valuable political asset. A related development which party or- 
ganizations sometimes viewed with misgiving was the emergence 
of the volunteer, nonparty organization for the purpose of sup- 
porting candidates, especially in presidential elections. While 
these volunteer groups drew many individuals into political ac- 
tivity who would not work through the machinery of regular po- 
litical parties, they were to some extent competitors with party 
organizations for patronage and the other rewards of power. 

(W. F. D.; C. A. Ba.; F. E. Ro.) 


C. TAXATION 


Under the national Constitution, Congress is authorized to levy 
taxes only “to pay the debts and provide for the common defense 
and general welfare of the United States.” Generous interpreta- 
tion of these clauses by the U.S. Supreme Court has given broad 
latitude to the national taxing power. Some restrictions remain, 
however, For example, the Constitution prohibits Congress from 
taxing exports, and the national legislature is required to ap- 
Portion direct taxes among the states in accordance with popu- 
lation, In 1895 the Supreme Court held that the income tax was a 
direct tax, and it required a constitutional amendment (the 16th) 
to enable Congress “to lay and collect taxes on incomes, from 
Whatever source derived,” without regard to apportionment among 
the states, 

The taxing power is frequently used for regulatory as well as 
revenue purposes. Tariffs, for example, are commonly imposed 
More for the purpose of discouraging imports than to raise money. 

Ongress has even used the taxing power to outlaw certain forms 
of economic activity; e.g., the sale of white phosphorus matches 
and the issuance of bank notes by the states. As a rule the courts 
have upheld such taxation when the activity it affects lies within 

€ Scope of congressional authority. The taxing power was in- 
Steasingly used, particularly after 1932, to achieve broad social 
Purposes, including economic stabilization. (See TAXATION.) 

For most of its history, the national government relied on cus- 
oms duties for a great part of its revenue. By the middle of 
the 20th century, however, it had come to depend mainly on income 
taxation, corporate and personal. Undoubtedly, the most impor- 
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tant single event for tax policy during the century was the ratifi- 
cation of the 16th Amendment on Feb, 25, 1913. Only a decade 
after the federal income tax became legalized, it accounted for 
more than half of federal tax revenues. In the 1960s this tax 
accounted for approximately 80% of the total federal receipts, 
In the late 1950s, out of a total of more than $68,000,000,000, 
about $37,000,000,000 was obtained from personal and $17,000,- 
000,000 from corporate income taxation. In the 1960s, the corre- 
sponding figures were more than $85,000,000,000, $47,500,000,000, 
and more than $20,000,000,000, 

Augmented governmental activities at all levels have made it 
increasingly difficult for state and local governments to find sources 
of revenue adequate to support their needs. State governments, in 
particular, have ranged widely in their quest for financial support. 
State revenues rely greatly upon sales, income, and motor fuel 
taxes, as well as licensing fees. In addition, after 1960, the states 
have been receiving federal aid in increasing amounts, principally 
in the form of grants-in-aid. Total state revenues derived from 
taxation and fees during the late 1950s were about $15,000,000,000, 
to which should be added $7,000,000,000 from other sources, 
chiefly federal grants-in-aid. In the 1960s, total state revenues 
had risen to more than $24,000,000,000, and federal assistance 
amounted to more than $9,000,000,000. 

Units of local government rely heavily upon the general prop- 
erty tax to finance their activities. Although some cities have 
turned to an income or earnings tax to help meet their fiscal needs, 
over 80% of total revenues come from the tax on property. It 
is instructive to note that in 1902 the property taxes produced 
89% of all local tax revenues and in 1962 the proportion was still 
88%. In actual amounts, the total revenues of local jurisdictions 
rose from $16,500,000,000 in 1959 to $21,000,000,000 in the 1960s. 
See also Public Finance, below. (R. V. Pr.) 


D. Livine CONDITIONS 


The Labour Force.—Somewhat more than half of the popula- 
tion 14 years of age and over are in the labour force—i.e., em- 
ployed, seeking work, or in the armed forces. Participation in the 
labour force has remained fairly stable for some years and in the 
1960s was slightly under 60%. Most adult men are in the labour 
force, but the participation rates of males have tended to decline, 
notably those for youths (14 to 19 years) and older men (65 and 
over). Employment of women has increased phenomenally. 
Women accounted for one-third of the labour force in the 1960s, 
as compared with less than one-fifth in the 1890s. About one- 
quarter of the women held, or were seeking, regular part-time jobs. 
Às a result of child labour laws and the extension of education, 
employment of children under 14 outside their own households has 
virtually disappeared. 

Agriculture has been the chief source of employment throughout 
most of the nation’s history but has dropped steadily in importance. 
As late as 1880 approximately half of all gainful workers were 
associated with agriculture, but in the second half of the 20th 
century workers in agriculture made up less than 10% of all em- 
ployed persons. 

Employment in nonagricultural industries about doubled from 
1920 to the mid-1960s, with dramatic increases in employment in 
the construction industry (800,000 to 3,000,000), government 
(2,500,000 to 10,000,000) , and service and miscellaneous industries 
(2,000,000 to 9,000,000). Employment increased substantially in 
manufacturing (10,500,000 to 18,000,000), trade (4,500,000 to 
13,000,000), and finance (1,000,000 to 3,000,000), but the trans- 
portation and public utilities group scarcely held its own (at about 
4,000,000) and mining declined (from 1,200,000 to 650,000). 
About mid-century, marking a change of profound significance, 
total employment in the production of services (broadly inter- 
preted to include trade, finance, government, etc.) surpassed em- 
ployment in the production of goods (see fig. 9). 

Meantime, there have been changes in types of jobs. Profes- 
sional, technical, and kindred workers have become relatively more 
important and make up more than 10% of the labour force, com- 
pared with about 5% in the early 1900s. Labourers (other than in 
farming and mining) account for only 5% of the labour force. 
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Workers in the United States 
are more mobile than those in 
most other industrial countries, 
many of them changing employ- 
ment—and perhaps residence— 
several times during their work- 5 
ing life. There are always some 2 
workers “between jobs” and 3 
hence unemployed. Additional ~ 
unemployment results from such 
factors as seasonal operations, 
displacement due to changed pro- 
duction methods or changes in 
demand, and periodic business re- 
cessions. In total, the unemploy- 
ment rate (unemployment as a 
percentage of the civilian labour 
force) is usually between 3 and 6%, but it rose to about 25% in 
the early 1930s, It was less than 2% during the World War II 
years, 1943-1945, Roughly two-thirds of all persons in the labour 
force are covered by unemployment insurance, 

Unemployment is most prevalent among workers in seasonal 
industries and those who have some disadvantage in the labour 
market, ¢.g., young, workers, nonwhites, the uneducated, and the 
unskilled. Chronic unemployment in these groups was a major 
target in the “war on poverty” launched in the 1960s with job 
corps and work-training and work-study programs for young 
people, job training and retraining for adults, and special programs 
for low-income rural families and migrant agricultural workers 
and their families. 

Wages and Incomes.—Wages have risen appreciably, if a bit 
irregularly, throughout the national history. Hourly earnings of 
production workers in manufacturing averaged about $0.47 in 1919, 
$0.63 in 1939, and more than $2.60 in the mid-1960s. Weekly 
earnings, affected by a decline in hours of work, rose from $21.84 
in 1919 and $23.64 in 1939 to over $105 in the mid-1960s. Con- 
sumer prices showed a net decline between 1919 and 1939 but rose 
substantially thereafter. The purchasing power of weekly earnings 
in factories rose by 35% in the 20 years that followed 1919, by 
78% in the next 20 years, and by approximately 2% per year 
during the 1960s. 

The typical factory production worker in the United States can 
purchase a 1-lb. loaf of white bread for the wages of about 5 
minutes of work, a pair of dress shoes for about 6} hours’ wages 
(Table XVIII). A new “compact” automobile would take the 
equivalent of approximately 23 weeks’ work. 


Taste XVIII.—Examples of Estimated Worktime Required to Buy 
A Specified Articles 
(Based on wages of average production worker in manufacturing) 
Worktime required* 


BY COURTESY OF THE U.S. BUREAU OF LAPOR 
statistics 


FIG. 9.—TRENDS IN EMPLOYMENT 


IN THE U.S., 1930-65, SHOWING 
GROWING NUMBERS OF WORKERS IN 
SERVICE INDUSTRIES 


Item 


Whitewhatbrad , ..| L | $0208 = 

Round steak, beet best grade): | 1 1 1102 = 
itte A . z . : le « 

Fresh milk (purchased at store) | 1 at 237 = 

Sais Ive 11b. ‘066 = 

1b: ins T 

) 1 1b. of} = 

20 oz. 330 — 


Pe ene nl p: 85.75 32 
Man's business shirt, broadcloth | 1 | 4.56 
Woman’s nylon stockings. 1 pair 91 — 
Man's dress shoes, oxford, calf D 
leather sole. . | - 1 pair 17.32 6 
Rake four tubes, table model ` | 1 1740 6 


As of September, 1965. 

Wages vary widely by region, job, sex, and other characteristics. 
Regionally, for example, wages, most notably at the unskilled 
level, are substantially lower in the South than elsewhere. Wage 
differences among occupations haye declined; skilled workers in 
manufacturing earned about twice as much as unskilled workers 
in 1907; about 80% more in 1931-32; but, on the average, only 
about one-third more in the 1960s. The average wages of men, 
even within the same occupations, tend to exceed those of women. 
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State and federal legislation has been enacted (1964) 
“equal pay” for men and women in some areas of emplo 
American workers have benefited from more liberal ho 
paid vacations, social insurance, private welfare plans d 
“fringe” benefits, as well as from rising wages. Fringe 
were negligible before World War II, but in the mid-19 
expenditures of employers in manufacturing industries f 
benefits amounted to more than 20% of gross payrolls, Ad 
contributions toward the cost of social insurance and welfar 
were made by the workers themselves, 
Average personal income per family rose from $2,340. 
to $6,900 by 1960 (from $4,190 to $6,900 in 1960 dollars 
purposes of this measurement the family includes una 
individuals as well as multiple family units; personal in 
cludes wages of all wage earners in the family as well asn 
personal income. Real income per family (ie., pur i 
of income received) rose by 65% during this period, In19 
of all families received income less than $2,000; 20% 
$3,999; 22% $4,000-$5,999; 17% $6,000-$7,999; 119% | 
$9,999; 11% $10,000-$14,999; and 6% $15,000 and over, 1 
In the 1960s an annual income from all sources of less 
$3,000 for a family of four was tentatively adopted as an 
measure of poverty. Under this definition, of the 47, 
families in the United States, at least 9,000,000 (almost 20 
sisting of 30,000,000 persons) were poor, An additional 5, 
individuals having total incomes of less than $1,500 each 
poor by the definition adopted, 5 
Housing.—About 60,000,000 housing units existed in the Uni 
States in the mid-1960s, more than 55,000,000 being o¢ 
The number of occupied units more than quadrupled betwe 
and 1960 (see Table XIX), rising considerably more rapi 
the population. In consequence the number of persons) 
cupied unit declined from 5.0 to 3.4. This decline, togeth 
the moderate vacancy rate (about 5%) and the high 
of families with separate living quarters (about 95%), suf 
that the number of housing accommodations available early 
second half century was reasonably adequate. Most ho 


Taste XIX.—Occupied Housing Units 


*Figures for 1960 represent “ i 
These may be considered comparabl 
only roughly comparable. 

{Data for 1960 include Alaska and Hawaii. 


United States are of wood construction, howeves io 


for earlier years 


“deteriorating” or “dilapidated”; another 4,000,0 
extent deficient in plumbing facilities, although oth i 
About 62% of all occupied dwellings were owner-0C a, 
only 38% tenant-occupied. Owner-occupied units are 
purchased partly on credit. 
Most housing units are single-family detached ! 
majority of the remainder are in structures contall z 
or four units. Larger apartment houses, however, es off 
ing in importance. The average (median) number i 
occupied unit in 1960 was 4.9. A iiti 
Housing in the United States has improved ere val 
and comfort, though perhaps not in durability. In ad 
of housing considerable attention is given to. com! frigetl 
and upkeep. Electric lighting and mechanical eae 
available in almost all units. Central heating 15 ee 
units in the cold-winter areas. By mid-20th ae inthe 
conditioning was being introduced rapidly, especialy 
portions of the nation. 
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Patterns and Levels of Living.—By any economic measure 
the American level of living is the highest in the world. Accord- 
ing to the US. Bureau of Labor Statistics the cost of goods and 
services essential to a “modest but adequate” living for a worker’s 
family of four persons, based on the standards prevailing in large 
cities at mid-century, ranged from about $4,600 in Houston to 
about $5,600 in Chicago, When personal taxes and other costs 
(social security deductions, life insurance, and occupational ex- 
penses) are added, the total budget cost ranged from about $5,400 
in Houston to $6,600 in Chicago. Average incomes for large-city 
families of the type studied were estimated to be somewhat larger 
than this. The level of living has risen appreciably over the dec- 
ades. The quantity of goods and services considered to be “nec- 
essary” was about 25% greater than the amounts required accord- 
ing to pre-World War II standards. 

Substantial change occurred in the importance of the various 
types of goods and services purchased by the consumer. As com- 
pared with pre-World War II, there were greater than proportion- 
ate increases in expenditures for household equipment and fur- 
nishings, purchase and operation of automobiles, medical care, and 
recreation, while expenditures for food, clothing, shelter (current 
expense), and fuel, light, etc., declined in relative importance. 

Food consumption, although accounting for a smaller part of 
the consumer’s dollar than formerly, continued to increase. Daily 
per capita food consumption is approximately 3,100 calories, or 
about one-fifth above estimated requirements. Special low-calorie 
diets are growing in popularity as many Americans struggle to 
reduce their excess weight. Meat consumption averages about 
160 lb. per capita as compared with 127 in 1935-39, Other marked 
changes after World War II have been a decline in the consumption 
of grain products and potatoes and a great increase in the con- 
sumption of canned and frozen fruits and vegetables, For a dec- 
ade or more consumption of ice cream has averaged about 18 lb. 
per capita. 

Health conditions have steadily improved. The infant mortality 
tate, which was 86 deaths per 1,000 live births in 1920, declined 
to about 25 per 1,000 in the 1960s. In the same period expecta- 
tion of life for males at birth rose from 53.6 years to over 65; 
for females from 54.6 to over 70. 

Improved diet and improved medical care have contributed to 
the change, The availability of physicians (about 150 per 100,- 
000 population) has not increased substantially for many years but 
Physicians are better trained and their services are more effectively 
Used than formerly, The number of dentists has increased slightly 
faster and the number of nurses considerably faster than the popu- 
lation, Hospital beds of all types number about 9 per 1,000 popu- 
lation, Voluntary health insurance spread rapidly after World 
War II; by 1963 an estimated 77% of the population was covered 
by hospital insurance, 72% by surgical insurance, and 54% by 
medical insurance. The Medicare program of compulsory health 
insurance for the aged (adopted 1965) provided for hospital and 
ome nursing care, and for an optional supplementary medical in- 
surance program, for virtually all persons 65 years of age or older. 
, The movement of the population toward the suburbs of the large 
tities, noted elsewhere, has profoundly influenced American pat- 
terns of living. For one thing, it has increased dependence on the 
‘utomobile. More than three-fourths of all families have at least 
one automobile and many have two. Shopping centres have been 
developed in the suburbs, competing with those in the main busi- 
ness districts of cities. Employment of domestic servants has de- 
‘lined as housekeeping has become more and more mechanized. 
Mechanical household equipment, much of it bought on credit, 
'S widely used, Nearly all homes have mechanical refrigerators, 
“out three-fourths have vacuum cleaners, the same proportion 
ve automatic or semiautomatic washing machines, about one- 
th have home freezers, and about one out of 10 has a mechanical 
lishwasher, Shorter hours of work have meant more ae poe 
tre -> Consequence greater emphasis on sports, reading, the thea- 
te, and the cinema. Nine homes out of ten have television. 
tg indful of the increasing proportion of youths and older people 
: the Population, the United States gave much attention to the 
eds of youth and the aged. Special programs were in operation 
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for these groups in the fields of occupational training and retrain- 
ing, recreation, and health, 


E. WELFARE SERVICES 


Welfare in the sense of economic security for the masses did 
not become a major government function in the United States un- 
til well into the 20th century. Before the American Revolution 
responsibility for aiding the economically helpless fell to the 
parishes and to voluntary church or individual efforts; orphaned 
and dependent children were apprenticed to masters who trained 
them in return for their services, and charity was more or less 
available as need occurred, Until the late 19th century all pro- 
visions were local and most were private rather than public. 
Orphanages, almshouses, and now and then specially endowed 
schools variously met the needs of poverty in preindustrial com- 
munities, according to provisions made by churches, individuals, 
special voluntary organizations, and local units of government. 

The waves of unemployment and hardship that first troubled the 
country during the economic depressions of the mid-19th century, 
especially that of 1837, required new welfare services. Emer- 
gency provisions in the form of soup kitchens and the like were 
thrown together in the cities, Something like system entered 
industrial-age welfare work only in the 1880s, when charity or- 
ganization societies began to investigate and participate in relief 
efforts. 

At the time when the leading industrial nations of Europe, the 
United Kingdom and the German Empire, were launching pro- 
grams of public responsibility for basic welfare, an awakening 
to the problem of industrial-age types of poverty in the United 
States was stimulated from several directions. Depression con- 
ditions during most of the 1870s, the middle 1880s, and the middle 
1890s called attention to desperate living conditions, in the eastern 
cities especially. Henry George and socialist agitation multiplied 
the awareness, and important writings by professors of economics 
and sociology confirmed the needs, The Salvation Army, the 
social work of Protestant and Roman Catholic churches, and the 
voluntary work of secular organizations all promoted concern 
with welfare. Action was spotty and hardly sufficient anywhere, 
but by the 20th century social work had become a profession and 
many facets of the welfare problem were being explored and 
somewhat improved. 

The elimination or restriction of labour by women and chil- 
dren and the improvement of industrial slums were the phases of 
welfare which first led to political action, Many states enacted 
child-labour laws during the 1870s and 1880s, and this kind of 
reform was gradually extended and made effective during the 
20th century. Federal-government interest in the field appeared 
in White House conferences on child welfare in 1909 and 1919 
and in the distinguished work of the Children’s Bureau under Grace 
Abbott and her successors. Although child-labour laws passed by 
Congress in 1916 and 1919 were held unconstitutional by the Su- 
preme Court and the child-labour amendment submitted in 1924 
was never ratified, New Deal legislation in 1938 brought a degree 
of federal control into the child-labour field, 

On the side of housing, the leading efforts of state reform were 
made by New York. It passed the first tenement house law in 
1867 and a more effective one in 1901. In 1938 special taxation 
was authorized to support new housing for low-income groups in 
New York City. Meanwhile the federal government entered the 
field, establishing the United States Housing Authority in 1937 
and, subsequently, the Federal Housing Administration and the 
Federal Public Housing Authority. By the middle of the 20th 
century, the national government was engaged in large-scale ex- 
penditures for slum clearance and urban renewal and rehabilita- 
tion activities. To coordinate its efforts in this area, the Depart- 
ment of Housing and Urban Development was established in 1965. 

The two central problems of social security, protecting the 
worker against catastrophic loss of income during unemployment 
beyond his control and providing old-age pensions for large num- 
bers of people within the industrial economy, proved during the 
1930s to be federal problems after all. Many reasons explain why 
the United States government had not acted earlier on such a 
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pattern of social insurance as had been established in most coun- 
tries of Europe and the British Commonwealth: the financial and 
political strength of private insurance companies in the U.S., the 
tradition that social legislation belongs to the states, opposition to 
the growth of bureaucracy, and so on. But the shock and suffer- 
ing of the great depression of 1929 and after and the enlargement 
and experimentalism of New Deal policy broke down the resist- 
ance. Early relief measures of the Roosevelt administration sup- 
plied variously dole and employment for the unemployed, and in 
1935 a landmark in the history of U.S. social legislation was 
reached with the passage of the Social Security Act. By the second 
half of the 20th century the United States had a massive system 
of old-age and unemployment insurance which, including old-age 
assistance, aid for dependent children, and aid for the blind and 
totally and permanently disabled, was accepted and developed by 
leaders of both major parties and almost all political persuasions. 

In the 1960s under the leadership of presidents John F, Kennedy 
and Lyndon B. Johnson the nation declared “unconditional war on 
poverty in America.” It was based on the revolutionary idea, 
not that the rich could support the poor but that capital invest- 
ment and fiscal policy can and should be used to expand the in- 
come of the entire society. Special measures were taken to combat 
poverty in depressed areas and especially to promote redevelop- 
ment in the Appalachian region. Under the Economic Opportunity 
Act (1964) emphasis was placed on education and work-training, 
work-study, and work-experience (job corps) programs for youth, 
and job training and retraining for adults. Special programs were 
set up in urban areas and for migrant and other seasonally em- 
ployed agricultural workers, Also in the 1960s the Medicare 
program, although limited to the elderly, provided for hospital and 
home nursing care and medical insurance under social security. 

For specific phases of U.S. welfare services see CHILDREN, Laws 
Concerninc; CHiLo WELFARE; Cuitp Lanour; Housinc; So- 
CIAL WELFARE; and SoctaL SECURITY. 


F, Law ENFORCEMENT 


The enforcement of law in the United States has traditionally 
been centred in the hands of local police officials. The police de- 
partment in cities and the sheriff's office in rural areas, acting as 
agents of the state, exercise jurisdiction over the great body of 
ordinary crimes and misdemeanours. However, the mobility which 
the development of rapid transportation gave the lawbreaker made 
crime control increasingly difficult for police officers having only 
limited jurisdiction. As a result, law enforcement became more 
and more a matter of direct state and national concern. 

The chief agency of national law enforcement is the Federal 
Bureau of Investigation (q.v.), which has been granted responsi- 
bility for enforcing a long list of national statutes. The FBI, 
formerly the Bureau of Investigation, was reorganized in 1934 to 
stem the rising tide of criminal activity that sprang up in the wake 
of prohibition and the depression. During and after World War II 
it came into prominence as a result of its efforts to combat espio- 
nage. Other national agencies that play an important role in the 
law-enforcement process include the Secret Service (q.v.), the 
Internal Revenue Service, the Bureau of Narcotics, and the Coast 
Guard (g.v.). 

The states also moved toward the establishment of law- 
enforcement agencies to supplement the activities of local police 
departments. Although the movement for a state police met with 
some resistance from those who feared the establishment of any 
centralized police system, more than half the states set up a law- 
enforcement agency with statewide police jurisdiction. Each of 
the other states maintains a highway-patrol system for traffic-law 
enforcement. 

Efforts at improving law enforcement. have concentrated on 
facilitating cooperation among law-enforcing agencies and lift- 
ing the level of competence in police administration. The need 
for greater cooperation was dramatized by investigations of or- 
ganized crime in the United States, These inquiries uniformly 
show that criminal activity is encouraged by. the opportunity a 
federal system provides lawbreakers to escape from one jurisdic- 
tion to another. A further benefit of interagency cooperation is 
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that it enables local officials to use the f 
echelons of government; e.g., state crime 
fingerprint service maintained by the FBI. 
enforcement a technical skill it would not othe 
also Porce.) 

For a description of the federal and state co 
United States, see under Government, above, 


G. EDUCATION 


The educational system of the United S| 
have two outstanding characteristics: availabil 
in most cases, secondary education to almost 
centralization. The public provision of free, con 
has been a cornerstone of U.S. educational 1g) 
days of the republic, and by the middle of the 
versal education was very close to being an acc 

Unlike the highly centralized systems of 
the United States has always been largely a 
Up to 1965, the role of the federal government 
cipally to guidance and federal financial 
The authority for maintaining public schools, 
and day-to-day administration is in the han 
34,000 local school districts. Until the emerg 
cial assistance, the public schools were financed 
a combination of state and local revenues, 
from almost 90% local revenue in Nebraska 
to more than 80% state revenue in Delaware, 
local districts decreased by more than half afi 
mostly as a result of consolidation of rural 
tenth of U.S. children attend private schools, abot 
Roman Catholic. vi ea 

State colleges and universities and, especially 
publicly supported colleges and junior colle 
U.S. higher education. Nevertheless, a large p 
secondary school training is provided by pri 
tutions, most of them, at least originally, 
connections. n-ga 

As it passed the middle of the 20th century, 
experienced a growing concern about its system 
domestic tension created by the Supreme Court « 
which declared the segregation of races in publi 
tutional, was matched by cold-war comparison 
and by a public anxiety that U.S. schools we 
Americans less effectively than Russian sch 
young Russians. i 

Public concern over education was not Ti 
time of the American Revolution education has be 
the United States to be the special bearer of nat 
character. Laws passed by the New England c 
century had long since placed that part of the cou 
rest of the world in respect of making universal 4 
of public policy, and before the Revolution Virg 
the colonies north of Delaware had built a col 
During the first half century of the republic priy 
plied in all regions including the newly s d 
versities sprang up, particularly in the South 
important extensions and reforms of 
launched in New England, in the Middle Atlanti 
Old Northwest. The fact that the quality of mi 
America was low, far removed from centres e 
controlled by people of professional knowledg 
hardly diminished the significance of the effort 
the Revolution church had been separated fro 
policy of the republic religion would grow 0 
religion’s own strength, but education was P 
public system. Thomas Jefferson's goals, of 
to the point of literacy and providing higher 
most qualified for public leadership became in! 
tional principle and policy. í Tezi 

In the century and a quarter following ther 
which substantially established the principle: 
common-school system open to all children, í 
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passed through three main phases. From about 1835 to the Civil 
War, the standards of the public primary schools were raised, un- 
der the pressures and ideals of social reform, principally by way of 
establishing new state boards or commissions and by the establish- 
ment of normal schools for the education of teachers, especially 
in the Northeast. The old private or semiprivate academy gave 
way to the new public high school, a secondary school for every- 
one. The role of women in education increased, as the earliest 
women’s and coeducational colleges were established and as 
women entered the teaching profession, particularly in the primary 
schools, Engineering and scientific schools began to appear, both 
independently, as in the case of Rensselaer Polytechnic Institute 
at Troy, N.Y., and in association with the older colleges, as in the 
cases of the Lawrence School at Harvard and the Sheffield School 
at Yale. Adult education made its first important appearance in 
the American lyceum movement. 

During the second main phase, from the Civil War until the end 
of the 19th century, primary and secondary schooling extended 
rather than changed. The immigration of those years, enlarging 
the Roman Catholic element in the population, resulted in a great 
expansion of the Catholic parochial schools. Reconstruction in 
the South led to the establishment at last of public-school systems 
more or less on the northern pattern, but with the races segregated. 
Many private institutions, including training schools like the 
Hampton (Va.) and Tuskegee (Ala.) institutes and universities 
such as Howard at Washington, D.C., Atlanta in Atlanta, Ga., 
and Fisk at Nashville, Tenn., were established for Negroes. At 
the same time a real revolution occurred in higher education, The 
word university had appeared earlier, when Harvard and Pennsyl- 
vania acquired law and medical schools. Now, however, certain 
institutions began to expand into centres not simply for trans- 
mitting but for gathering and creating learning. An old school, 
Harvard, and a new one, Johns Hopkins at Baltimore, were 
leaders in this development, which was to bring American institu- 
tions of higher learning closer in organization and prestige to the 
universities of Europe. Furthermore, scholarship became much 
more departmentalized according to fields of knowledge than be- 
fore, and the professor, as investigator and systematizer of knowl- 
edge, became increasingly a professional person. 

During the third, 20th-century phase, the principal general 
change was the more complete fulfillment of goals stated in earlier 
periods. In elementary education this meant the achievement of 
almost universal literacy. Public education—though greatly vary- 
ing in quality—was available from kindergarten to graduate school 
in all regions including the South. The high school, having spread 
into every part of the Union, became a peculiarly American insti- 
tution serving the function of social assimilation as well as teach- 
ing. With secondary education almost universal, vocational 
training was expanded, and at least in the larger cities there was 
some differentiation among high schools according to purpose. 

In the Atlantic seaboard states, the idea of state universities and 
colleges had beginnings traceable to the 18th century. Through 
the 19th century such institutions were established one after an- 
other as the new territories achieved statehood, and the movement 
Was greatly strengthened by federal favour under the Morrill Act 
of 1862 (see Lanp-GRANT COLLEGES AND UNrversit1es). In the 
20th century these schools continued to grow in size and impor- 
tance. In conspicuous instances—for example, the University of 
Michigan at Ann Arbor in the Old Northwest, the University of 
California at Berkeley in the West, and the University of North 
Carolina at Chapel Hill in the South—they became distinguished 
aso as centres of advanced learning. 4 4 
i The development of many private colleges into major univer- 
sities continued, With the passage of time the differences, once 
sharp, between these older institutions—Harvard, Yale, Columbia, 
‘nd Princeton, for example—and the new universities founded 
Near the end of the 19th century, such as Johns Hopkins, Cornell 

niversity at Ithaca, N.Y., the University of Chicago, and Stan- 
‘ord University in California, diminished considerably. However, 
€ larger number of the older private colleges retained their 
Character as small undergraduate, primarily liberal arts institu- 
tions and some of them, such as Amherst in Massachusetts and 
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Oberlin in Ohio, became wealthy and distinguished. During this 
period also new types of institutions of higher learning, devoted to 
training more and more students, appeared in great numbers. 
These included the state teachers colleges, successors to the old 
normal schools; state-college branches and public and private com- 
munity or junior colleges, which brought collegiate training to 
many cities that previously lacked such facilities; and institutions 
devoted to adult education in many forms. At the other end of 
the scale, a few specialized institutions for advanced study beyond 
the Ph.D. were established. The Institute for Advanced Study at 
Princeton and the Center for Advanced Study in the Behavioral 
Sciences at Stanford, both located near major universities but not 
part of them, were conspicuous cases. Institutions such as the 
Brookings in Washington, research libraries like the Folger at 
Washington, the Crerar at Chicago, and the Huntington at San 
Marino, Calif., and special research centres in physics and biology 
offered different, but parallel, opportunities for higher training, 

If the first goal of a system of education in a republic is literacy, 
achievement in the United States was reassuring. The percentage 
of illiteracy in the total population, as shown by official census 
figures, decreased from 20.0 in 1870 to 4.3 in 1930. On the latter 
date only 1.5% of the native white population was illiterate and 
when classified by age, it appeared that practically all of this 
group was in the older age bracket. 

The amount of schooling received by the general population also 
increased appreciably. Of the total population 25 years old and 
over in 1940, 4.6% had completed college, 14.1% had completed 
high school only, and 34.6% had completed grade school only, 
while 13.5% had completed less than five years of formal school 
attendance. Less than 20 years later, only about 23% of males 
and 20% of females 25 years and older had completed less than 
eight years of elementary school. Approximately 39% of males 
and 43% of females had completed four years of high school, and 
the ratio of improvement for Negroes was more than twice that 
for the age group as a whole. Four years of college had been com- 
pleted by almost 10% of males and almost 6% of females (more 
than 2.5% for Negroes in both cases). 

In spite of these attainments, the post-World War TI spurt in 
population raised some questions as to whether the educational 
system would be able to keep pace with the rapid increase in the 
number of children, and some parts of the country were experi- 
encing serious shortages of classrooms and teachers. This, com- 
bined with the overstrained tax structures and increased financial 
burdens of many states and localities, raised demands from many 
quarters for greater federal aid to education. The question was a 
controversial one, for the states and localities, however strained 
their resources might be, were reluctant to give up any of their 
time-honoured prerogatives in the educational field. Finally, in 
1965, the Congress adopted the first comprehensive program of 
federal aid to education. Federal grants were made available to 
school districts all over the country, with emphasis on improving 
the educational opportunities of children in poor neighbourhoods, 
including pre-kindergarten “head start” classes for culturally dis- 
advantaged children. The program provided for health services, 
remedial reading and other instruction, school-library improve- 
ment, the purchase of textbooks and instructional materials, and 
the creation of supplemental education centres, educational re- 
search, and state education agencies. Provision was made for 
parochial or other nonpublic schools to participate in the federally 
subsidized programs, particularly through shared-time projects and 
facilities. A A 

At the college level, institutions of higher learning were faced 
not only with an absolute increase in the number of young people 
of college age, but with an increase in the percentage of those 
desiring a college education, Caught between rising costs that 
necessitated raises in tuition and a growing concern over the need 
to educate all those able to profit by advanced training, univer- 
sity and college administrators gave increasing attention to the 
possibility of more selective admissions and to scholarships, stu- 
dent loans, and other devices for helping the needy student. Espe- 
cially in the years following World War TI, business corporations, 
foundations, and the federal government came into prominence 
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as major contributors to university and college financing. Fed- 
eral aid to higher education has been particularly important, espe- 
cially in the area of the sciences and in supporting the construc- 
tion of physical facilities. 

At the same time, critics of the educational system expressed 
concern not merely with the quantity but also with the quality of 
US. education, especially in relation to the achievements of the 
Russian system. Particular attention was being paid to the need 
for adequately training the gifted child, and the old dispute be- 
tween vocational and general or liberal arts training came into 
prominence once more. For detailed discussion see EDUCATION, 
History or: National Systems: United States, See also ADULT 
EDUCATION; Coepucation; EDUCATION, PHILOSOPHY oP; ELE- 
MENTARY EDUCATION; SECONDARY EDUCATION; HIGHER EDUCA- 
TION; UNIVERSITY; WOMEN’S EDUCATION, HISTORY OF. 

(C. A. Ba.; F. E. Ro.) 


H. DEFENSE 


1. Army.—Historical Survey—When the second Continental 
Congress voted on June 14, 1775, to adopt the colonial militia 
besieging Boston, Mass., the United States Army was born. George 
Washington formally took command of these colonial troops on 
July 3, 1775, and soon discovered that they were largely local 
militia accustomed to going home whenever a particular danger 
was past. In January 1776 the Continental Congress partially 
responded to Washington's urgent appeals by establishing a single 
standing force directly raised from all colonies, distinct from the 
several colonial militias. These “Continentals” were enlisted for 
longer terms and were trained more thoroughly than the militia; 
they provided Washington with a small but stable nucleus with 
which to work and proved to be his chief reliance in the dark 
hours of the war. They were the beginning of a regular army. 

As the Revolution drew to a close, the Continental Congress 
asked Washington for his recommendations for a peacetime mili- 
tary force. In response, he prepared his “Sentiments on a Peace 
Establishment.” Because of the strategic situation of the new 
nation, Washington believed that the United States needed only 
a small regular army to deal with Indian threats and to provide a 
nucleus for expansion by “a well-organized militia” in time of 
foreign war. Instead of the independent and diverse militia forces 
of the individual states, which had proved so unreliable during 
the Revolution, Washington recommended that the state contin- 
gents be organized as elements of a single national militia, so 
that all would be similarly trained and equipped. He also recom- 
mended the development of war industries and arsenals, and the 
establishment of a military school system. 

Congress ignored this wise blueprint for a national military 
policy and when peace was declared the entire Army was dis- 
banded except “twenty-five privates to guard the stores at Ft. 
Pitt and fifty-five to guard the stores at West Point.” Indian dis- 
turbances on the frontier, however, almost immediately forced an 
increase in the standing force, and when Washington was inaugu- 
rated president in 1789 the number of men in service was 595. 

One of the first tasks Washington assigned to the secretary of 
war—Maj. Gen. Henry Knox—was to prepare legislation for a 
military policy as outlined in his “Sentiments.” The principal ele- 
ment of this proposed legislation—establishment of a centrally 
coordinated militia system—was rejected by Congress in the Mili- 
tia Act of 1792. This decision by the lawmakers was partly due 
to fear that Knox’s proposal would concentrate too much power 
in the hands of the federal government, and partly because state 
militia officers feared that. centralization would diminish their own 
power and prestige. Washington was, however, able to persuade 
Congress to expand the small regular Army to deal with increasing 
Indian disorders on the frontier. Until 1812 the Army passed 
through swift periods of rise and fall, depending upon the im- 
mediacy of the Indian threat. From a single regiment in 1789 
it changed to 3 in 1791, 5 in 1792, 9 in 1798, 6 in 1800, 3 in 1802, 
and 11 in 1808. 

During the War of 1812 the inadequacy of the Militia Act of 
1792 was clearly demonstrated. A total of about 60,000 men 
served in the regular Army during the almost three years of war, 
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and bore the brunt of conflict with about 70, itis 
2,000 efficient Canadian militia, and about coo 
one time or another nearly 460,000 American mitten 
under arms, but few saw battle. Typical of those Br 
action were the 6,500 militiamen at Bladensburg, Suppo a 7 
fending the national capital, who fled in panic after p 
from 1,500 British regulars. : Volley 
After the War of 1812 the regular Army was a 
men, and still further reduced in 1821 to rie Tea 
to 7,958 by 1838, when the combination of the Semin aie 
and the expansion of the western. frontier caused Congres 
authorize an increase to 12,577. With the end of the Seminole 
War in 1842, however, the Army was decreased to 8,613 (occupy. 
ing over 100 posts) and that was still its authorized Strength at 
the outbreak of the Mexican War in 1846. 3 
One significant aspect of the Mexican War was the virtual abane 
donment of the militia concept for war purposes, The regular 
Army was increased to more than 30,000 men, and approximately 
60,000 additional volunteers were recruited. Most of the ne 
regulars and many volunteers actually served in Mexico du 
the war. Approximately 12,000 militiamen had been called 
the beginning, but served only three months and contributedn 
ing to the war effort. j ? 
In 1848 the authorized strength of the Army was reduced 
10,320, scattered over the immense area of the growing na 
The task of dealing with the Indians in the Far West, h 
brought a gradual increase in strength. On Dec, 20, 1860, 
South Carolina seceded, the Army numbered 16,367 officers 
men, Let Om 
In the Civil War the volunteer system was again substituted 
for the unworkable militia concept. Most militiamen serv 
volunteers in federal service. Save for 75,000 three-month 
tiamen called up at the outbreak of the war, the Union relied com 
pletely on volunteers. Enlistments in the Union Army numbered 
2,898,304, including reenlistments. The maximum numberin 
ice at one time was probably a little more than 1,500,000, Con- 
federate records are unreliable, but total Southern enlls 
have been authoritatively estimated at over 1,300,000, 
maximum of 1,000,000 men under arms at one time. 
were forced to resort to conscription (g.v.) to maintain such 


not quite to the prewar level. 
in the South to support the military governments 01 © 
struction period; because of the threat of Maximilian in} 
Gen. Philip Sheridan was sent to the border with a large: 


authorized strength was set at 25,000, wh : 
Spanish-American War. Pay and other con i 

so poor that in 1878 the effective strength was less 
men, the smallest force in proportion to the total U.S. po a 
at any time since Washington's first term. The A 
trained, however, because it saw almost constant com! 
against the Indians. 

In the Spanish-American War the 
volunteers rather than militia units. Calls for volk y 
its size to 216,029 men by Aug. 31, 1898; 50,000 0 sident 
regulars. Because of the Philippine Insurrection, the pre 4 
authorized to keep the strength of the regular Army Er 
of 65,000, and in 1901 this figure was raised to e aide 

The hasty expansion of the Army at the outset ©: 
Spain had been chaotic. The War Department ea ‘il 
scandalously inefficient in administration, organiza ci ; 
erational direction. In 1899, when Elihu Root was app these 4 
retary of war, he immediately set about co p 
ciencies. He succeeded in reorgànizing and virt He y. 
not only the War Department but U.S. military Pi ii 
process he strengthened the traditional concept a 
trol over the military. His greatest contributos ated tò 
lishment of an efficient general staff in 1903. Rel 
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the development of an extensive and integrated system of post- 
graduate military education for all levels of responsibility from 
lieutenant to general officers. Root was also largely responsible 
for the establishment in 1903 of the Joint Board, comprising senior 
Army and Navy officers, to avoid future failures in coordination 
of strategic planning and tactical operations such as had occurred 
in the Spanish-American War. 

When war came again in 1917, the U.S. Army was better pre- 
pared than at any previous time in American history, There were 
four main reasons: the existence of an efficient general staff for 
planning and coordination purposes; the combat experience which 
most American regular officers had gained during the Philippine 
Insurrection; the mobilization of an expanded regular Army and 
65,000 National Guardsmen for duty along the Mexican border; 
and the repeal of the Militia Act of 1792, A federally coordinated 
National Guard, with components in each state, was established, 
as was an Organized Reserve Corps, completely under federal au- 
thority. For all practical purposes Washington’s “Sentiments on 
a Peace Establishment” had been adopted, in a modernized form. 

During World War I the Army expanded in 18 months to more 
than 4,000,000 men, approximately 75% of whom were conscripted 
under the Selective Service Act of May 18, 1917. About 2,000,000 
men were sent to France to serve in Gen. John J. Pershing’s 
American Expeditionary Force. The efficiency of this tremendous 
expansion, and the decisive role played by U.S. forces in the 
final Allied victory in November 1918, were clear evidence of 
the effectiveness of the innovations made by Elihu Root only 
15 years earlier. 

After World War I the U.S. Army experienced its usual post- 
war contraction. For most of the period from 1919 to 1939 the 
Army’s strength was about 125,000 men, smallest by far of all 
the great powers. With the advent of World War II, the Army 
again went through the process of expanding, this time to more 
than 8,000,000 men at peak strength. Its component parts were 
the Army Ground Forces, the Army Air Forces, and the Army 
Service Forces. (See Wortp War II.) 

World War II marked revolutionary changes in the conduct of 
war and in supporting the war from the home front. Because of 
these changes, representatives of the political, economic, indus- 
trial, diplomatic, and military communities of the nation—com- 
bined and individually—began to make adjustments and rearrange- 
ments in the nation’s overall defense organization even before 
the war drew to a close, With the surrender of Japan, however, 
popular public pressures caused an immediate and hasty demobi- 
lization of the Army, despite widespread occupation responsi- 
bilities in Germany, Austria, Japan, and Korea, From a strength 
of over 8,000,000 in August 1945, the Army declined to less than 
3,000,000 by January 1946, and reached 554,000 men by March 
1948. The drop in combat capability was even more rapid, for 
Most veterans, except for the few regulars, were discharged and 
teplaced by inexperienced recruits. : 

The advent of the Cold War (q.v.), however, soon stimulated 
efforts to restore combat effectiveness, and Army strength sta- 
bilized at about 600,000 men in 1949 and 1950. Meanwhile the 
technological and military developments which had begun during 
World War II also had increased the nation’s vulnerability by 
teducing the protective significance of the Atlantic and Pacific 
Oceans, Partially in recognition of this fact, and partially to cor- 
tect organizational faults revealed during the war, the nation’s de- 
fense structure was fundamentally altered by the National Se- 
curity Act of 1947, One major change was the establishment of 
an independent U.S, Air Force, created from the Army Air Forces. 
n subsequent years, as the three services struggled to stretch 
their budgets to meet widespread military commitments, and tried 
to adjust themselves to their new relationships and to the tre- 
tendous changes in war, there arose considerable dissension among 
them regarding their respective roles and missions. Among the 
‘ore important interservice issues were: how air power was to 

adapted to war on land and sea as well as in the air; how long- 
Tange missiles were to be incorporated into the fighting forces; 
and what was to be done about the application of nuclear power 
to combat, 
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$ The Korean War did not end these interservice disputes, but 
it did force the nation to face up to the growing threat of inter- 
national Communism. The armed forces were greatly expanded, 
not only for combat in Korea but also to provide substantial 
forces in readiness in Europe. Army strength: rose to nearly 
1,600,000 men in 1952. After the Korean War, Army strength 
dwindled while most of the defense budget was devoted to the 
long-range nuclear forces of the Navy and the Air Force. By the 
end of 1960 Army strength was only 860,000 men. More serious, 
in the eyes of many Army men, was a greater decline in combat 
efficiency because of lack of funds to modernize equipment and 
weapons. The Army had 14 divisions, but only 11 were organized 
and equipped for combat. 

The Army’s fortunes improved during the 1960s as the mutual 
nuclear deterrence of the U.S. and the U.S.S.R. made it evident 
that there was far more likelihood of limited, conventional wars 
than of a nuclear holocaust. Thus, more attention was focused 
on increasing the Army’s capability to fight quickly and effectively 
in small or large wars anywhere around the globe. Army strength 
increased to nearly 1,000,000 men, even before commitment of 
forces to Vietnam, and there was great improvement in weapons 
and equipment. Army organization was substantially revised to 
ensure effective, flexible employment of troops in a variety of 
combat tasks, 

Mission and Organization—During the period of reorganiza- 
tion and adjustment after the National Defense Act of 1947 there 
was a gradual, but steady, change in the relationship between the 
administrative machinery of the Army headquarters and the com- 
bat field forces. The Department of Defense Reorganization Act 
of 1958 separated the Department of the Army from direct opera- 
tional command relationship with Army units in overseas and 
specialized combat commands. The command function for these 
“unified and specified combatant commands” was assigned to the 
Secretary of Defense, and exercised largely through the Joint 
Chiefs of Staff and the Joint Staff. The function of the Depart- 
ment of the Army thus became one primarily of preparing and 
providing land-force units for interservice combat commands, In 
performing this function the Department of the Army is respon- 
sible for organizing and training all Army units (wherever they 
may be assigned); for providing them with the necessary logisti- 
cal support; and for the development of doctrine, tactics, tech- 
niques, and equipment for waging sustained land warfare, 

The secretary of the army, a civilian official appointed by the 
president, is responsible for the operation of the Department of 
the Army, under the president and the secretary of defense, He 
is assisted by an undersecretary, three assistant secretaries, and 
the director of civil defense—all civilian officials, Serving this 
civilian secretariat is the military staff of the headquarters, Depart- 
ment of the Army. The senior military officer of the Army is 
the chief of staff of the army, directly responsible to the secre- 
tary of the army. (As a member of the Joint Chiefs of Staff he 
has additional responsibilities, See Jorvt Cuers or Starr.) 

Under the chief of staff there are two staff components—the 
General Staff and the Special Staff. Overall coordination of Army 
activities is shared among the eight major sections of the General 
Staffi—comptroller, personnel, intelligence, force development, 
military operations, logistics, research and development, and re- 
serve components. The Special Staff is responsible for the opera- 
tions of offices dealing with such activities as finance, record- 
keeping, chaplains, personnel, military history, communications, 
the Army Reserve, and the National Guard Bureau. Three Special 
Staff chiefs report directly to the chief of staff: judge advocate 
general, inspector general, and chief of information. 

There are seven major Army field commands responsible to De- 
partment of the Army headquarters, Most important of these is 
the U.S. Continental Army Command (CONARC), with its head- 
The commanding general of 
CONARC is responsible for the direct command and supervision 
of all Army forces and installations in the continental United 
States that are not otherwise specifically assigned. He is respon- 
sible for most of the training, security, and local defense functions 
(except air defense) of the Army and its reserve components. 
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Under CONARC the United States is divided into five regional 
Army areas (plus the Military District of Washington, D.C.). 

The other major Army field commands, with functions as indi- 
cated by their titles, are: Army Matériel Command; Army Com- 
bat Developments Command; Army Strategic Communications 
Command; Army Security Agency; Army Intelligence Corps 
gand; and Military Traffic Management and Terminal 

ervice. 

There are Army components of principal unified or specified 
commands, both overseas and in the United States, as follows: 
U.S. Army, Alaska; U.S. Army, Europe; U.S. Army, Pacific; U.S. 
Army Forces Southern Command; U.S, Army Forces Strike Com- 
mand; U.S. Army Air Defense Command. 

Organization of the Field Forces.—The field forces of the Army 
are divided into combat arms, or branches, and technical or ad- 
ministrative services. There are three major combat arms: infan- 
try, artillery, and armour. There are seven principal technical 
services that are engaged in procurement, development, and re- 
search of weapons or equipment; Ordnance, Quartermaster, Signal, 
Engineer, Transportation, Medical, and Chemical. 

The basic combat organization in the field is the division. It 
is the smallest fighting team that contains representatives of all 
the arms and most of the services and is capable of sustaining 
itself in combat over an extended period of time, The actual 
composition of a division can vary, depending upon a number of 
factors, such as mission, area of combat, and special operational 
and environmental considerations. This variable and flexible con- 
cept was introduced in 1963 in a program designated “Reorganiza- 
tion Objective Army Division,” and the new organizations have 
been dubbed “ROAD” divisions, 

Under the ROAD concept, a variable number of combat maneu- 
ver battalions—usually between 10 and 15—are assigned to a divi- 
sion base. The division base consists of a division headquarters; 
3 brigade headquarters (the brigade, commanded by a colonel, 
is a combat formation directly comparable to the regiment of 
earlier years); division artillery consisting of 5 artillery battal- 
ions; and other combat and combat-support units such as a recon- 
naissance squadron, aviation battalion, signal battalion, engineer 
battalion, and a support command capable of providing logisti- 
cally for a force including as many as 15 maneuver battalions. 
The maneuver units are battalions of infantry, mechanized in- 
fantry (equipped with armoured personnel carriers), parachute 
infantry, or tanks. These can be put together as building blocks 
to produce a wide variety within each of the four basic kinds of 
division: infantry, mechanized, airborne, and armoured. As few 
as 2 and as many as 5 such battalions are grouped together under 
the control of each brigade headquarters. 

More specialized in function and in organization is the air- 
mobile, or air-cavalry division. The infantry battalions of this 
division are organized and equipped for movement directly into 
and out of combat by helicopter. Their artillery weapons, which 
can move by road or be transported by helicopter, are usually 
lighter than those of other divisions. Additional direct support 
can also be provided by rocket-carrying armoured helicopters. 
Logistical support can be by road, by helicopter, or by air drop. 
This type of division was first introduced to combat in Vietnam 
in 1965. 

To assure continuity in military tradition and esprit de corps, 
without inhibiting flexibility in organization and assignment of 
units to combat formations, the Army in 1957 adopted its Com- 
bat Arms Regimental System (CARS). Those combat arms regi- 
ments (infantry, artillery, armour, and cavalry) having the greatest 
traditional significance in the history of the regular Army, the 
National Guard, and the Army Reserve are kept in existence by 
assuring that at least one battalion of each such regiment is main- 
tained on the active list. Thus the regiment is no longer a tactical 
unit, but—as in the British Army—has become a family consist- 
ing of one or more active tactical units, each tied by tradition and 
by its distinctive insignia and regimental colours to a permanently 
located regimental headquarters. 

Reserve Components—The Army’s reserve components consist 
essentially of the Army National Guard and the Army Reserve. 
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There is in addition a Reserve Officers Training Corps. 
with units at universities and colleges throughio A Ti 
provides officers for the active Army as well as for both a 
The National Guard is lineal re. 
e National Guard is lineally descended from the, 
and state militia units. Many of them, in the oa P 
have been in existence since before the Revolution, The el l 
the Militia Act of 1792 were partly corrected in the latter p 
of the 19th century by well-trained militia units which pry 
assumed the designation of National Guards. By the Nat, 
Defense Act of 1916 these various militia units—now all cal 
National Guards—were for the first time organized and equi 
in a common manner as Washington had recommended 133:ysan_| 
earlier. National Guard units in peacetime are* militia forces | 
commanded by the state governors. They are required by federi! l 
law, however, to conform to standards of organization and opere 
tions established by the Army, and are virtually ‘completely 
equipped by the federal government. They can be called into 
active federal service by a presidential proclamation, = f 
The Army Reserve is the lineal descendant of Rogers! Rangers 
of French and Indian War fame and of the volunteer forces of 
the Mexican War, Civil War, and Spanish-American War, It cam 
into permanent peacetime existence shortly after the Spanish 
American War when a number of specialized volunteer reserve 
units, under federal rather than state control, were established, 
It became a major component of the Army of the United State: 
when the Organized Reserve Corps was established by the Nation 
Defense Act of 1916. The Reserve Corps was too young to ply 
a major role in World War I, but the availability of its reservar” 
of trained officers and noncommissioned officers was a key el 
in the amazingly efficient growth of the Army. during Wo 
War II. z 
In the period immediately following World War II thee 
components suffered from the meagre defense budgets and 
fused interservice squabbling noted above. Nonetheless, 
contributed materially to the quick and efficient expansion of i 
Army during the Korean War. In 1955 a Reserve Forces 
was passed by Congress to establish a more adequate ready ! 
serve, to achieve an equalization of Army training within 
lar establishment and the reserve components, and to 
easier training options for youths otherwise subject to the dral 


The effectiveness and efficiency of the Army's pare 
nents were demonstrated in 1961 when, in response to P. t 
Kennedy’s call, there was a partial mobilization of meet i 
serve as a result of Soviet threats against Berlin: About 1 s 
reservists were smoothly brought into active service 0" 
October and December. f 

With worldwide threats of Communist aggression requiring 
United States to maintain large standing forces—in conte a 
nearly two centuries of national existence in Wit) 
could afford to maintain only a small active army: 1960. 
the Army’s reserve components was uncertain 1 ee said 
roles of the Army Reserve and National Guard and et oth 
ships to the active Army and to each other were sor N. D). 
change and to debate. ae 

2. Navy.—The genesis of the United States of the 
found in the maritime origins and early developmen the 
try,” wrote Commodore Dudley W. Knox in History i 
States Navy (1936), recording that 2,342 Le cop set 0 
were included in the total of 7,694 engaged in the tjes ol 
merce of Great Britain in 1775. The earliest pete ed for 
American Revolution were fought by small vessels a i 
ice by 9 of the 13 colonies, after the Battle of 
tended for the protection of local water-borne ae 

When Washington took command of the Cont n 
July 1775, he found his troops without amini a 
for a ship of the Rhode Island navy to p pie 
powder. Soon afterward, Washington fitted ou! 


ommerce, 
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sels and manned them with seagoing troops in order to interfere 
with British supply ships. Commodore John Manly directed this 
force and commanded the most successful of the vessels, captur- 
ing in one British ship a quantity of munitions equivalent to the 
manufacturing capacity of the colonies for about 18 months, On 
Oct. 13, 1775, the Continental Congress voted to fit out ships, and 
the Marine Committee, later appointed, sent the first Continental 
squadron to sea, under the command of Esek Hopkins (g.v.), for 
the purpose of capturing munitions. John Paul Jones (q.v.) had 
spectacular successes in British home waters. 

Congress declared all British vessels subject to capture and 
authorized privateering. In the aggregate, the Continental Navy 
comprised about 60 ships and made an impressive showing. In 
addition to cruising against enemy merchantmen and British 
blockaders, the Continental vessels were required to make many 
voyages carrying diplomatic representatives and essential cargoes. 
Arrangements for the administration of the Continental vessels 
were not efficient, and the shortage of money imposed severe 
handicaps. Privateering offered much better financial induce- 
ments, and made recruiting for naval vessels difficult. Together 
the Continental Navy and the privateers touched the pocketbook 
nerve of British merchants and each one of the many petitions to 
the king praying for ending of the war stressed the severe losses 
which the English mercantile community was suffering. 

The Royal Navy enabled the British Army to reduce Savannah, 
Ga., Charleston, S.C., and Wilmington, N.C.; it ravaged the coast 
of Connecticut, burned Norfolk, Va., Falmouth, Me., and other 
coastal towns while enabling the British Army to strike at will 
along the seaboard. By 1778 Washington realized that he needed 
a superior French fleet to enable him to inflict a truly decisive 
defeat on the British, and thereafter he constantly urged on Ben- 
jamin Franklin in Paris the need for ships rather than French 
troops. In the Battle of the Capes of Virginia, Sept. 5, 1781, a 
powerful British fleet was defeated by the comte de Grasse. The 
presence of the French fleet prevented the Royal Navy from rescu- 
ing the British from the Yorktown Peninsula, and Washington 
forced the surrender of Lord Cornwallis. After the Revolution the 
Continental Navy was disbanded and the vessels sold. The first 
congress, under the Constitution, provided for an army but de- 
cided that a navy was not necessary. Destruction of U.S. com- 
merce by the Barbary States caused Congress to authorize the 
building of six frigates in 1794 and to establish the Navy Depart- 
ment in 1798. Successes in the quasi-war with France in 1798 
and in the Barbary Wars gave Thomas Truxtun, Edward Preble, 
and Stephen Decatur national reputations and provided the young 
apy with experience and self-confidence. (See further History, 
above.) 

The War of 1812 (g.v.) grew out of British impressment of U.S. 
seamen and other grievances. The overwhelming size of the Brit- 
ish Navy made possible a damaging blockade of all principal ports, 
enabled the British to capture and burn Washington, D.C., to at- 
tack Baltimore, Md., New Orleans, La., and various coastal towns, 
While driving U.S. shipping from the seas. . U.S. victories in a 
number of frigate actions were helpful in keeping up the national 
Spirit and added to the prestige of the Navy. 

Between 1815 and 1861 the U.S. Navy appeared in seaports all 
Over the world, assisted commerce, made treaties in the Near East 
ind Far East, explored and surveyed unfamiliar areas, conducted 
Many scientific expeditions, and had a major share in ending piracy 
3 well as suppressing the slave trade. The Naval Academy was 
Sstablished in 1845 by George Bancroft, the historian, then secre- 
lary of the Navy, In the Mexican War, 1846-48, the Navy took 
over California and administered the government, besides escort- 
ig and landing troops at Veracruz for the capture of Mexico City. 

When the Civil War began in 1861, the U.S. Navy had about 
10,000 officers and men and 90 ships. Only 42 of these ships were 
M commission and only 12 were in the home squadron. Many 
ie and experienced officers “went South” and built the Confed- 
tate Navy, with the assistance of about 2,000 guns and 11 ships 
“aptured with the Norfolk Navy Yard. On April 19, 1861, Presi- 

Lincoln proclaimed a blockade of all Southern ports. To 
Many it seemed absurd to propose to blockade 3,000 mi. of sea- 
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coast with a small Navy but by the end of the year more than 150 
ships had been captured in attempting to evade the blockade. The 
blockade isolated the Confederate states and curtailed their over- 
seas supplies of munitions. 

Although the Union Navy had been an important element in the 
Civil War, it was thereafter neglected for many years, In spite 
of naval stagnation the U.S. Naval Institute was established in 
1873 for the advancement of professional, literary, and scientific 
knowledge in the Navy. Congress provided for the building of 
four new warships in 1883, the first since the Civil War, and the 
Navy required that they be of domestic steel, thus stimulating the 
production of better-quality U.S. steel. The Naval War College 
at Newport, R.T., was established by Commodore Stephen B, Luce 
in 1884, and, in 1890, a member of its staff, Capt. Alfred Thayer 
Mahan, published The Influence of Sea Power upon History, 
1660-1783. Mahan’s writings brought him academic honours at 
home and abroad, and the presidency of the American Historical 
Association in 1902. 

The U.S. Navy won easy victories over the Spanish fleets in 
1898 and during the next two decades it grew steadily in power 
and efficiency. Pres, Theodore Roosevelt provided much of the 
impetus for the growth and aided in the national popularity of 
the service. He ordered a cruise around the world in 1907-08 
which improved efficiency and had valuable diplomatic effects. 
In 1915 the Office of the Chief of Naval Operations was estab- 
lished, and in 1916 an important shipbuilding program, influenced 
largely by Japanese actions, was begun. During World War I 
U.S. naval vessels did not participate in any sea battles, but the 
Navy was expanded eightfold and performed many important 
duties. It laid an enormous antisubmarine minefield in the North 
Sea, sent a battleship division to join the British grand fleet and 
a second division to Bantry Bay to guard against heavy raiders, 
sent a naval aviation bombing squadron to France, provided a 
battery of heavy guns on railway cars for the Western Front, 
and transported more than 2,000,000 troops to France. 

World War IJ.—After the beginning of World War II in 1939 
the U.S. Navy began a huge building program, including planes, 
warships, merchant ships, landing craft, and various special types 
of vessels. A patrol was instituted in the Atlantic in 1939, Ice- 
land was occupied in 1941, and the escort of convoys also was 
begun in 1941. After the’disastrous Pearl Harbor attack (q.v.) 
of Dec, 7, 1941, the U.S. Navy helped seize French Morocco in 
November 1942 and landed U.S. troops in Morocco and Algiers, It 
furnished sea and naval air strength for the seizure of Sicily, 
Salerno, Anzio, and southern France. While combating German 
undersea warfare in the Atlantic, the Navy furnished convoy es- 
corts and special search groups, including aircraft carriers, planes, 
destroyers, and antisubmarine vessels. In the Normandy land- 
ings of June 1944, the Navy supplied large numbers of amphibious 
ships, landing craft, etc., as well as combat ships to provide fire 
support for troops, After the Pearl Harbor attack Japanese am- 
phibious forces made landings in Malaya, the Philippines, South 
Pacific islands, New Guinea, and the Netherlands East Indies. 
Early in 1942 the Japanese were building up Rabaul as a great 
base and on May 8, 1942, in the Battle of the Coral Sea, fought 
by carrier planes, the U.S. Navy checked the Japanese in their 
expansion southeastward. On June 4, 1942, the decisive Battle 
of Midway was fought. Japanese battleships, cruisers, destroyers, 
and submarines, as well as amphibious vessels, were in the area, 
and U.S. cruisers, destroyers, and submarines; but the heavy blows 
were struck by carrier planes, and Japan lost its four best carriers 
together with all their planes and almost all their pilots. The U.S, 
Navy suffered heavy casualties among carrier pilots and lost one 
of three carriers present, but to the Japanese the result was dev- 
astating. 3 Í 

On June 15, 1944, Adm. R. A. Spruance struck the inner ring of 
Japanese defenses by landing Marines on Saipan, and on June 19 
fought the Battle of the Philippine Sea, which resulted in a further 
heavy loss of Japanese carrier pilots and planes, as well as two 
Japanese carriers sunk by submarines. The Battle of Leyte Gulf, 
fought Oct. 25, 1944, was one of the decisive naval victories 
of the war, along with Midway and the Philippine Sea. Sea 
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power was of central importance in the Pacific, destroying the 
Japanese merchant marine through submarine warfare, crippling 
its fleet, and leaving bases like Rabaul and Truk with large garri- 
sons to die on the vine. (See Wortp War II: The War in the 
Pacific.) 

World War II had proved that the main weapon of sea forces 
during the first half of the 20th century, the battleship, was no 
longer the decisive fleet element because of the ascendancy of 
air power, land-based and carrier-based. (See AIRCRAFT Car- 
RIER; Arr Power.) The heavily armoured, heavily gunned, but 
relatively sluggish battleship had no real utility within Navy 
task forces and fleets which, striking at great speed over long range, 
were built up around the fast-moving carriers, covered by screens 
of cruisers and destroyers. 

The essential idea controlling all naval reform was that the 
fleet must be rebuilt to keep the seas under attack in any form 
while carrying atomic warfare against the most distant shore. 
The conversion program was necessarily slowed by the technical 
complexity of the problem and budgetary limitations. At mid- 
century the Navy was under equal pressure to modernize and 
economize, While part of the fleet was being laid up to save 
money, the first experiments were run to prove that the cruiser 
is a suitable launching platform for guided missiles fitted with 
atomic warheads. Later, certain cruisers were converted into 
rocket ships, Of greater import was the construction of the USS 
“Nautilus,” the first atomic-powered submarine, The “Nautilus” 
proved capable of cruising 50,000 mi. without refueling or over- 
hauling. This range, more than her extraordinary speed and 
ability to run submerged indefinitely, infinitely extended the hori- 
zon for all sea power. In 1960 the large nuclear-powered USS 
“Triton” circumnavigated the globe entirely submerged, The un- 
qualified success of these vessels established as an ultimate goal 
for the Navy that all main fighting craft should be similarly pow- 
ered, By 1967 the Navy had 99 nuclear-powered submarines built, 
under construction, or authorized. The nuclear-powered aircraft 
carrier USS “Enterprise,” displacing 85,350 tons, was commis- 
sioned in November 1961. With the guided-missile cruiser USS 
“Long Beach” and the guided-missile frigate USS “Bainbridge,” 
it circled the globe in 1964, The most important new weapons 
development of the 1950s and 1960s was the Polaris missile that 
could be fired from submerged submarines, (See further Sus- 
MARINE.) 

See also MARINES. (J. B. Hx.) 

3. Air Force.—Although the antecedents of the U.S. Air Force 
date back to the use of balloons by the U.S. Army in the Civil 
War, its history is considered to have begun on Aug. 1, 1907, 
with the establishment of an Aeronautical Division under the 
Signal Corps of the Army. When the United States entered World 
War I in April 1917, the Army air arm had only 131 officers, in- 
cluding 112 qualified flyers, and 1,087 enlisted men organized into 
7 flying squadrons with a total inventory of 103 planes, none suit- 
able for combat. By the end of the war, the air arm had at- 
tained a strength of 195,000 officers and men, and had organized 
45 squadrons with a complement of 740 planes. Until the later 
stages of the war, U.S. combat squadrons in France were equipped 
chiefly with French and British planes. By the end of the war 
the U.S. Army in the zone of advance in France had received 
2,925 airplanes, of which 696 were manufactured in the United 
States, In all, during World War I, U.S. Army aviation carried 
out 13,000 pursuit flights, 6,600 observation flights, and 215 bomb- 
ing flights, dropping a total of 275,000 Ib. of explosives. 

On June 4, 1920, Congress passed legislation formally estab- 
lishing the Air Service as a combat arm of the Army, with an au- 
thorized strength of 1,516 officers and 16,000 enlisted men, includ- 
ing not more than 2,500 flying cadets. Rapid demobilization after 
World War I was followed by further retrenchment which left 
the Air Service well below the strength authorized by the Army 
Reorganization Act of 1920. The movement for creation of a 
separate Air Force on a par with the Army and Navy had its most 
dramatic and forceful proponent in Brig. Gen, William Mitchell, 
assistant chief of the Air Service between 1920 and 1925. Legis- 
lative attempts to establish a separate Air Force met with no suc- 
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riking force 
on March 1, 1935, with headquarters at Langley Fay Foe 


composed of the combat air units within the conterminous U, 
W orld War I1,—On the eve of World War II, in September q 
the Army’s air arm had a strength of 26,000 officers and men and 
approximately 1,500 tactical planes, including 13 B-17 bombers, | 
In May 1940 Pres. Franklin D. Roosevelt called for an air fore 
of 50,000 planes and an annual production rate of 50,000 planes 
The Air Corps thereupon launched a series of expansion programs, 
In March 1942 all Army air units were merged into the Amy 
Air Forces (AAF) under a single commander, Gen. E 
Arnold. From its headquarters in Washington, D.C., the AAF 
directed expansion of the air arm into a powerful organization 
composed of 16 air forces (12 of them overseas), 243 combat 
groups, 2,400,000 officers and men, and nearly 80,000 aircraft 
The rapid buildup of U.S. air power during World War Ia 
its effective use relatively early in the war were made possible by 
the prewar military and industrial preparedness measures begun 
in June 1940. The strategy adopted by the United States ant 
Great Britain in December 1941 placed first priority on the defeat 
of Germany. It was in Europe and North Africa, therefore, that 
the greater part of the combat strength of the AAF was concen 
trated and that the earliest results were achieved. l 
Two U.S. air forces—the 8th and 15th—participated withthe 
RAF Bomber Command in the strategic bombing of Germany. 
Two other air forces—the 9th and 12th—supplied the air cooper: 
tion that was indispensable to the victorious allied campaigns in 
North Africa, Sicily, Italy, and Western Europe. i 
In the Pacific, the Sth, 7th, and 13th air forces joined wiit 
the Army and Navy in a series of island conquests—New Guin 
the Marianas, the Philippines, and Okinawa—which were ste o 
stones to the conquest of Japan. On the mainland of Asia i 
10th Air Force in India and the 14th in China provided power 
support to British and Chinese armies against the Japanese, < w 
the Marianas, the B-29s of the 20th Air Force carried 
campaign of Japanese industrial destruction that culminate À 
the dropping of atomic bombs on Hiroshima and Nagas il 
Post-World War II and the Korean War —The swift ne 
zation in the postwar period sharply reduced the combat 104 a 
of the AAF. Its strength shrank to 303,000 men in June i 
it could man only 38 combat groups, of which no A of be 
were operationally effective. Meanwhile, in anticipati yard 
coming an independent service, the AAF reorganize 
1946 along lines which placed emphasis on functions i nia 
geographical areas. The basic pattern of unit oat ' 
ascending order, was established as follows: flight, squa 
wing, air division, air force; command. i pat 
The National Security Act of 1947 created the aye Set 
the Air Force and the United States Air Force, effec der the 
1947, As one of the three military departments i a seri 
partment of Defense, the Air Force helped dev P edby 
agreements which specified the functions to be per cma 
of the military services. The Air Force received B 
sibility for air operations, particularly strategic p 
Between 1947 and 1949 the Air Force propina by the 
almost all the functions previously performed eo, provided 
The Army and Air Force Authorization Act of ve orga 
Air Force with a legal framework, and the Air Forte: atidi 
Act of 1951 for the first time placed the internal 0 Ee, 
Air Force on a statutory basis. From its bee of its 
ington, D.C., the Air Force directed the operat! 
field commands, The Air Defense Command 
major air component of the North American 
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mand (NORAD), which also included Canadian forces, ‘The 
Strategic Air Command (SAC), based chiefly in the United States, 
contained the bombardment and reconnaissance units, and even- 
tually the intercontinental ballistic missiles, and was responsible 
for the conduct of long-range operations. During most of the 
first decade after World War II, these units were equipped with 
B-29, B-50, and B-36 bombers. By 1954, the B-47 six-engine jet 
bomber had replaced the B-29 and the B-50, and by 1959, the 
B-52 eight-engine jet bomber had ‘replaced the B-36 in Strategic 
Air Command units. SAC also added a small number of B-58 
medium bombers, possessing supersonic dash capability, begin- 
ning in 1960. The advanced models of the B-52 had an intercon- 
tinental range. 

The Tactical Air Command (TAC), composed of light-bomber, 
fighter, and tactical-reconnaissance units, was responsible for air 
operations in support of the ground forces. By the end of the 
Korean War most of its units were deployed in overseas areas, 
particularly in the Far East and Europe. Its most important air- 
craft types after 1946 included the B-26, B-57, and B-66 light 
bombers and the F-80, F-84, F-86, F-100, F-101, F-104, F-105, 
and F-4C fighter-bombers. 

Overseas, the U.S. Air Force in Europe provided the American 
tactical air components of the North Atlantic Treaty Organization 
(NATO) Air Force. The Pacific Air Forces, stationed in Japan, 
Korea, and Okinawa, formed the other major overseas USAF com- 
bat command. The Alaskan and Caribbean air commands were 
primarily concerned with the air defense of North America. 

Supporting the combat forces were a number of commands 
providing essential services. The Air Materiel Command (re- 
named Air Force Logistics Command in 1961) procured, dis- 
tributed, and maintained equipment and supplies required by the 
USAF. The Air Force Systems Command (established in 1950 
as the Research and Development Command) supervised an ex- 
tensive program for development and procurement of major weap- 
ons systems. The Air Force also had primary responsibility for 
the operation of the Military Air Transport Service, a joint Air 
Force-Navy command which provided air transport for cargo and 
personnel of all the services, It was later renamed Military Air- 
lift Command, 

The Berlin air lift of 1948-49 put the Air Force to a severe 
test when it was still recovering from the effects of the postwar 
demobilization. From June 26, 1948, to Sept. 30, 1949, the Air 
Force, using chiefly C-54 transports, carried almost 2,500,000 tons 
of food, fuel, and other supplies into Berlin to sustain the 2,250,- 
000 people there who had been cut off from land communication 
with West Germany bythe U.S.S.R. This costly effort was carried 
out in conjunction with the British and French Air Forces. 

The outbreak of the Korean War in June 1950 led to an im- 
Mediate expansion of the strength of the Air Force, The Sth Air 
Force, which fought the war against the North Koreans and Chi- 
nese, received strong reinforcements of fighter-bomber groups that 
abled it to control the skies over Korea throughout the conflict: 
Bombardment wings of SAC also joined the battle for a time 
in 1950 and 1951, but the war was primarily a tactical one, and 
the opportunities for strategic bombing were limited. 

In Europe, the United States met its commitments to NATO 
by deployment of additional combat wings, including B-61 (Mata- 
or) guided-missile units, to the U.S. Air Forces in Europe 
(USAFE). SAC added more bombardment and reconnaissance 
Wings to its strength, and like the other commands, reequipped its 
Wits with advanced aircraft models, Starting from a strength of 
48 wings and 400,000 officers and men in June 1950, the Air Force 
reached a strength of 130 wings and almost 950,000 officers and 
men in 1956. ‘Thereafter its strength declined slowly but steadily 
uring the next decade. 

he post-World War II period was marked by a constantly ac- 
telerating technological competition among the great powers of 
T World, Aeronautical progress in the United States between 
345 and 1950 was not so great as it had been during the preceding 
Ve Years because the stimulus of war was no longer present and 
© Possession of the atomic bomb appeared to be an overriding 
actor. But rapid technological progress in other countries, cou- 
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pled with increasing international tensions, compelled the United 
States to accelerate its efforts. In the six years after the beginning 
of the Korean conflict, the Air Force equipped virtually all of its 
units, except for its transport fleet, with advanced jet aircraft. 
Developments in atomic and thermonuclear energy provided not 
only bombs for use in strategic bombardment, but a great variety 
of weapons that could be used by tactical air units against ground 
forces and small targets. 

During the course of World War II the Air Force used a va- 
riety of rockets and guided bombs with varying success. But 
the ultimate goal of postwar research and development was the 
use of the atomic, and later the thermonuclear, warhead with a 
missile that could be launched accurately against targets many 
thousands of miles away. In the late 1950s the Air Force suc- 
ceeded in developing such missiles. The first two operational mis- 
siles were of intermediate range (1,500 miles)—the Thor and the 
Jupiter, the latter developed by the U.S, Army. The first U.S, 
intercontinental ballistic missile (ICBM), the Atlas, became oper- 
ational in SAC in 1959. It was followed and replaced by the 
Titan and Minuteman missiles, the latter powered by solid fuel 
rather than liquid fuel as were the Atlas and Titan, Placed in 
underground concrete silos, these long-range missiles became a 
major part of the strategic deterrent force, along with long-range 
bombers and Polaris submarines. In the 1960s the Air Force had 
a large number of Minuteman and Titan ICBM’s on constant 
alert, prepared to respond in a minimum of time to attack on the 
United States. The missiles developed by the Air Force also 
played an indispensable role in the U.S. space program, providing 
most of the vehicles for the many satellites (including eventually 
man-carrying capsules) that were launched beginning in 1958. 

(A. Ge.) 


VII, THE ECONOMY 
A. GROWTH OF THE AMERICAN Economy 


In nearly all branches of production and trade, U.S. productivity 
greatly exceeds that of any other country. In World Wars I and 
II, U.S. output of military supplies and munitions played a de- 
cisive part in determining the outcome. For the first two decades 
after World War II (1946-65), the annual rate of increase in out- 
put per man-hour averaged 3.3%, decisively higher than the his- 
torical rate (1899-1964) of 2.2%. This growth factor in turn 
made possible a concomitant expansion in the gross national prod- 
uct (corrected for price changes) by an astonishing two and 
one-half times. Finally, the United States, as the country whose 
productive system is the most highly mechanized, presents the fore- 
most challenge to man’s attempts to readjust his way of life and 
social relations under the impact of the machine age, with all its 
attendant problems and seemingly limitless opportunities. 

US. industry and commerce can be adequately understood only 
in terms of the growth of the economy arising from innovations 
in industrial methods and products. Prominent among the trans- 
formations in economic life which the United States has achieved 
have been the improvement of shipbuilding and shipping before 
1860, the mechanization of agriculture, bulk processing of iron 
and other metals, the refining of petroleum for fuel, the mass pro- 
duction of durable goods, especially automobiles, the adaptation 
of electricity to practical purposes, and the realization of atomic 
energy. But it is very likely that the two most strategic redirec- 
tions of the U.S. economy into the second half of the 20th century 
were, first, the era of railroad construction and, second, the advent 
of automotive transportation. In time, air travel and freight 
should bring about changes on the same order, 

The era of railroad construction may be roughly dated as oc- 
cupying the second half of the 19th century, even though a final, 
diminished wave of construction marked the years between 1900 
and World War I. From its earliest days, the new mechanical 
mode of transportation found a powerful ally in telegraphic com- 
munication, The redistribution in the balance of world economic 
power brought about in part by this revolutionary mode of trans- 
portation favoured the continental nations far more than Great 
Britain, the country of its origin. At the time of the introduction 
of the railroad, no nation stood to gain more from exploiting its 
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potentialities than the United States. Whatever the particular 
advantages enjoyed by other nations, none could offer the com- 
bination of advantages represented by a national territory second 
to none in its natural wealth and a system of social and political 
institutions which eminently fitted its people for commercial 
enterprise and industrial resourcefulness. 

With nothing more than human or animal means of overland 
transportation, U.S. economic activity must have remained closely 
restricted to the coastal belts and inland waterways. Once me- 
chanical means of transportation were available, however, the 
agricultural and mineral resources of the interior not only provided 
the country’s industrial centres with much of their food and raw 
materials but also supported the markets which justified eco- 
nomically the introduction of heavy capital equipment for mass 
production. 

If, measured by the criteria of industrial progress, the first 
half of the 19th century belonged to Great Britain, world leader- 
ship in the second half was so fully appropriated by the United 
States that by 1900 the nation’s output exceeded that of Great 
Britain and Germany combined. An increase in population un- 
precedented for any Western nation was accompanied by a simi- 
larly unprecedented rise in per capita income. Between 1860 and 
1910 agricultural output more than quadrupled, although the 
proportion of the labour force employed on farms fell from ap- 
proximately half to less than a third. In 1890 manufacturing 
for the first time exceeded agriculture in its contribution to the na- 
tional income. For these reasons, the second half of the 19th 
century may be regarded as the principal watershed in the eco- 
nomic development of the United States, separating the early 
and the modern periods. This threefold chronological division 
is in keeping with a premise of growth analysis that can scarcely 
be overstressed: growth, in the sense of progress rather than of 
mere expansion along established lines, implies the presence of 
elements of originality. Where powerful innovational factors are 
absent, economic activity is likely to remain repetitive and slow. 
It will generally be found that the directions of greatest advance 
in terms of physical volume are also those marked by the highest 
incidence of change in methods of operation or in the nature of 
products. Therefore, it is in the sources of differentiation from 
established patterns that the keys to the understanding of the 
dynamic economy are to be found. 

From the First Settlements to the Mid-19th Century.— 
For more than two centuries, American industrial and commercial 
expansion took place along the lines characteristic of a colonial 
economy. A colonial economy is generally understood as one 
that is primarily dependent upon agriculture and relies on its 
capacity to extract raw materials to exchange for the manufac- 
tured or finished goods of more highly developed countries. The 
early American economy can be regarded as the classic example 
of its kind. 

From the outset, the colonies possessed immense and com- 
paratively rare advantages. Such natural endowments of the 
North American continent as its unusually high proportion of 
arable land and other natural resources and its extensive coastal 
and inland waterways are well known. Less often noted is the 
agricultural advantage arising from the geographic location of 
the continental United States, which not only lies entirely within 
the temperate zone but also coincides with the southernmost half 
of that zone. This situation means a high average declination of 
the sun, providing long, warm growing seasons favourable to many 
important crops. Turning to the human resources of the colonies, 
circumstances were also advantageous. Consequent upon the Ref- 
ormation in Northern Europe, the desire for religious freedom 
provided a motivation for permanent settlement far more effective 
than the lure of adventure. The accumulation of dynamic forces 
was gradual. Necessarily, they demonstrated an unmistakable 
pattern of relationship with agriculture and the extractive in- 
dustries. To cite only the most prominent examples, the estab- 
lishment across the free or near-free lands of farm units larger 
in average size than those of densely populated Europe created 
an order of demand, in the form of agricultural surplus, for manu- 
factured implements and housewares quite unlike anything known 
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before. By 1850 U.S. production of farm machi 

in scope as well as in the pace of technological pa 5 
high relative value of human effort led to the ingenious ie 
ment of tools, foreshadowing the great power tools a ikia 
instruments of the 20th century. Simultaneously, a m; Prey 
brought into being for what later became known through et 
world as American “specialties”: the stock in trade of Ni ’ 
marily: native institution, the hardware store, and the ne 
of the 20th century’s household appliances. The nee ‘te 
tures of great numbers of U.S. families necessitated the pak 
setting up of new households, resulting in an augmented de 
for hard goods. The firearms industry thrived on the oe 
pioneer settlers, preparing the way for the introduction of the 
tem of interchangeable parts in their manufacture—a system th 
has become a primary technique of modern manufacture, 

It was in shipbuilding and shipping that the greatest triumply 
of early American industry and commerce were achieved, Thi 
great enterprise, too, rested squarely on extractive industries 
Production flourished as a result of the large stands of virgo 
timber accessible to the sea or to river estuaries. The growing 
demand for ships arose from the needs of the New England fi}, 
ing and whaling fleets and, even more, from the coastwise and 
overseas trades, The country’s international trade, made u 
largely of exports of American raw materials and the import oí 
European manufactures and Oriental luxuries, was importanlly 
supplemented by the “triangular trade” with the West Indies and 
‘Africa in which dried fish and rum were exchanged for slaves and 
molasses. 

Large numbers of ships were exported to Europe. Asif either 
accomplishment were not impressive enough in itself, the United 
States concurrently made the steamboat commercially successful 
and produced the fastest wind-propelled vessel ever devised fo 
commercial use. The “Yankee Clipper” symbolized, in its sak 
functionalism aimed directly at competitive efficiency, the spint 
of U.S. enterprise. In 1855 shipyards launched a documented toul 
gross tonnage in merchant sailing ships of 505,323, a record w 
was never equaled by their production of steam vessels until 
defense shipbuilding of World War I. Especially in Boston at 
the other great ports of the Northeast, the sailing and shipbuilé 
industries became the preponderant initial sources of US. capli 
U.S. shipping, however, was to prove no match for British comp 
tition in the age of steam. sited ik 

Subsistence farming and the domestic crafts constituted 
overwhelming means of livelihood for the colonists. The pn B 
pal support of the export trade, however, came from the ai 
cash crops. In the southern colonies these were led by to 
rice, and indigo until after 1793, when the cotton gin pronn ž 
keystone to the South’s cotton empire, destined to produce ‘ti i 
000,000 Ib. annually by 1850. Lumbering, followed by fe 
was the main resource of New England, The fur ta 
its checkered but significant course in the inland areas: i 
middle colonies, wheat early became the principal a 
Flour milling made rapid strides in New York, Rea toa 
Maryland, so that by the time of the Revolution 4 
exports of flour were exceeded in value only by or. crops 
By 1850, however, the relative importance of the stap with OF 
changed radically from the pre-Revolutionary n Obio Rivet 
opening of the Northwest Territory, especially p feed, wg 
Valley, corn (maize), utilized mainly for livestoc Catto n, W 
ahead to a value twice that of second-place W. F ` Th 
oats, potatoes, and tobacco followed in that or phe ds jadik 
ancy of feed corn signaled U.S. emergence as the sain 
meat producer, foreshadowing extraordinary advane 
nology of meat processing. i ang the 

Domestic coal production found difficulty in ee axel 
petition of British coal, upon which the colonies a in 0 
before the Revolution. Copper and lead were wert 


small quantities. Britain’s lack of high-grade ee i 
provided the colonies with profitable condition my 1150, po 


ove j An acl | 

mining of ore but also for smelting. An ^n vation 10% 

motivated by the British government's disinclinati “tial cn 
the metal, a 


dependent on the Baltic countries for 
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pig iron to the mother country duty free. The stimulus to the 
American mines and smelters increased steadily. By mid-19th 
century annual production exceeded 2,000,000 long tons. 

Given the state of the industrial arts in the world at large 
before 1850, it is clear that the country’s progress at the higher 
levels of production would be determined by its ability to invade 
textile manufacturing, in which the British factory system origi- 
nated, But it was just there that Britain’s head start in manu- 
facturing efficiency, coupled with labour costs as much as 50% 
lower, prevented U.S. producers from competing strongly not 
only in overseas markets but even domestically. Moreover, the 
widespread dispersion of the population in rural areas favoured 
the continuation of household output, which as late as 1830 pro- 
vided more than two-thirds of the nation’s supply of cloth, Mean- 
while, the opposition of the southern states kept tariffs on textile 
imports quite low before the Civil War. 

Nevertheless, as cotton fabrics came to be accepted as substi- 
tutes for those of flax and linen, after about 1800, small mills 
for carding and spinning yarn sprang up along the streams of the 
northeastern states. Significantly, the early textile entrepreneurs 
were supported in one direction by capital accumulated in the 
shipping industry and in another by espionage measures that 
penetrated the jealously guarded secrets of the Lancashire cotton 
mills. Mechanical weaving of cloth was first successfully applied 
to cotton and then to wool. By 1850 the volume of cotton con- 
sumed annually by the industry, destined to approach 4,000,000 
bales by the end of the century, amounted to 575,000 bales. With 
the value of cotton goods roughly twice that of woolens, the trade 
by mid-century supplied the major share of the domestic market 
and became for a time the country’s leading industry. Not until 
the second half of the century, however, following the improved 
application of steam power and the erection of higher tariff bar- 
tiers, did U.S. production challenge Britain’s long-standing su- 
premacy. 

In the case of metal processing or manufacture, American prog- 
ress was divided, In the 18th century domestic iron rolling and 
forging was extremely localized. The wars between 1776 and 1815 
provided the impetus and capital for some sizable foundries, of 
which the largest were in Pennsylvania, In the interim, however, 
British technology had made giant strides, principally related to 
the substitution of coke for charcoal which made possible better 
Control of the properties of steel, but also including improvements 
in puddling wrought iron and rolling. U.S. supply conditions hin- 
dered use of coke before 1840, when the Pennsylvania mills initi- 
ated methods for the employment of the state’s abundant anthra- 
tite, Consequently, the industry, despite high tariff protection, 
remained backward until the 1850s. . 

To sum up, the economic growth of the United States during 
this period remained in the shadow of Britain’s epochal advances, 
Which are commonly regarded as having reached their peak be- 
tween 1770 and 1830, With some signal exceptions, the founders 
of the new nation were content to consolidate their economic hold 
on the new continent, exporting raw materials but remaining in- 
ferior to Britain in the production of finished goods and relying 
on it for much of the real and money capital they required. 

Building the 20th-Century Power Base, 1850-1910.—The 
tremendous growth of U.S. industry in the form of mass pro- 
duction and of U.S. domestic commerce in the form of mass 
Marketing manifestly proceeded on rails, first of iron, then, under 
the prodding of Andrew Carnegie, of steel. The great gridwork 
of the railroad system rapidly harnessed the resources of the 
North American continent, attaining a mileage of 250,000 shortly 
‘fter 1910, more than that of all Europe. Early in the 1850s a rate 
of construction in excess of 2,000 mi, annually was attained; in 
the peak year of 1887 nearly 13,000 mi. of track were laid. Rail- 
toads both consumed and distributed unprecedented quantities of 
coal. Helping to bring together the twin essentials of steel manu- 
‘ture, coal and iron ore, railroads became the steel industry's 
i St customer and the prime shipper of its products. Nor should 
tig, COnsequences to human mobility be slighted. Later genera- 
ions, conditioned to think of speed in terms of flight, forget that, 

tive to the preceding transportation conditions, the contribu- 
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tion of the railroad to the speed of overland movement was at first 
more impressive than that of the aircraft. 

In the midst of this profound economic reorganization of the 
country, a new industrial departure, destined to provide the 
impetus for the cumulative technological progress of the modern 
era, was set in motion. It was heralded by Carnegie when, speak- 
ing of the technical problems in steel production, he said: “Nine- 
tenths of the uncertainties were dispelled under the burning sun 
of chemical knowledge.” For more than a century industry had 
found one of its main resources in scientific discovery, but Car- 
negie, taking his cue from Germany, undertook in 1873 the em- 
ployment of highly trained scientists for full-time research on 
the properties of minerals, Applied scientific research, adopted 
as a department of industry, became the key to the great chemical 
processes that within a few decades were to derive from metals, 
coal, petroleum, and even common clay a myriad of novel sub- 
stances in the forms of elements, alloys, and synthetics, 

Meanwhile, almost as if by reflex action from the centralization 
of industrial activity which the railroad made possible, the move- 
ment toward consolidation of industrial power got under way. 
The Standard Oil trust was organized in 1882 by John D, Rocke- 
feller and his partners, In 1901 a near monopoly of the country's 
then greatest industry was attained when the United States Steel 
Corporation was formed under the financial leadership of J. P. 
Morgan. 

Except for cyclical interruptions (notably the panic years of 
1857, 1873, 1893, 1907, and 1913), the era of continual accumu- 
lation of record-breaking statistics had arrived. Coal and steel 
production rose in close synchronization with the increase in ton- 
miles of freight carried by the railroads—from about 10,000,- 
000,000 ton-miles in 1870 to nearly 150,000,000,000 in 1910, The 
output of coal rose from less than 10,000,000 tons in 1850 to 
500,000,000 by 1910. ‘The output of steel, less than 100,000 long 
tons before 1872, passed 25,000,000 by 1910. Comparable records 
in terms of rates of growth were established by copper, lead, and 
zinc smelters. Although petroleum production was not to achieve 
its most notable expansion until the automobile boom of the 1920s, 
annual domestic output exceeded 200,000,000 bbl. by 1910, and 
this record, as Standard Oil's successful measures for gaining 
control of the industry demonstrated, was almost entirely keyed 
to rail transportation. From 1863 to 1899 manufacturing pro- 
duction (W. M, Persons’ index of physical production of manu- 
facturing) rose 705.3%, a greater relative increase than the 549% 
of the longer period of 1899 to 1947 (National Bureau of Eco- 
nomic Research index of physical output, all manufacturing in- 
dustries), The consequences for U.S. living standards were pro- 
nounced. Per capita income, which had risen little more than 
10% during the first half of the 19th century, more than doubled 
during the second half, 

The Modern Economy and the “Standard of Living.” — 
From the outset of the 20th century the U.S, economy has led the 
world both in scale and in efficiency of operation. A few of the 
extremely large nations equal or exceed the United States in size 
of population or extent of territory. Only Australia, New Zea- 
land, and Canada come within 10% or 20% of matching its pro- 
ductivity as measured by the value of output per worker. The 
tions of these countries and the relatively low pro- 
ductivity of the other larger nations have prevented any of them 
from remotely approximating the total otitput of the United 
States, According to the best available estimates, USS. industrial 
productivity at mid-20th century was nearly two and one-half 
times that of any European nation and more than four times 
that of the Soviet Union, even with no allowance for the shorter 
U.S. workday. In agriculture the discrepancy was greater, 

A decisive factor in the growth of U.S. industry and commerce 
has been the nation’s successful maintenance of a unified economy 
on a great scale. This has permitted maximum recourse to stan- 
dardized production for the mass market, which in turn makes pos- 
sible unprecedented economies in overhead, or centralized costs 
per unit of output. For example, General Motors Corporation, 
with an annual output approaching 7,000,000 cars and trucks, can 
afford research and development activities and related technologi- 
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cal innovations unapproachable by any other automobile company 
or, for that matter, any other nation. The intensive geographical 
and occupational specialization which has been the foundation of 
cost reduction would have been possible on no other basis. Of the 
many directions that specialization has taken, the most funda- 
mental has been that between agriculture and industry. The U.S. 
farmer forsook the domestic crafts in order to concentrate on the 
production of cash crops to exchange for manufactured goods. His 
opportunity of doing so was contingent upon the economy’s ability 
to afford the costs of the necessary transportation. To meet these 
costs two conditions had to be fulfilled: first, an agricultural sur- 
plus sufficiently generous to support a large number of workers 
in the transportation, manufacturing, and marketing trades; and, 
second, efficient overland transportation. Concurrently, advances 
in physical mobility were augmented by increasing social mobility, 
an important aid to occupational differentiation. The U.S. econ- 
omy has from the outset been predicated on such mobility and it is 
difficult to suppose that it could cease to be so except with most 
Serious consequences, 

With the establishment in the 20th century of high and steadily 
expanding rates of production, the American people were free, as 
no other people had been before, to turn their attention to the 
development of novel ways of disposing of the national output 
for purposes of consumption. Although progress in this direction 
has been by no means even, it has been very great and the advances 
have taken place on many fronts. In. business it has made itself 
felt in the increasing stress which management has placed on 
marketing activities, of which advertising is the most conspicuous 
branch. Trade unions and social reform movements have tended 
to shift their emphasis away from rather intangible ideals toward 
more practically considered, material objectives. Above all, the 
aspirations of the general public have concentrated more and more 
intensively on that preeminently American goal, the “higher 
standard of living,” which is not far from becoming the keynote 
of the modern socioeconomic system. 

Consequently, the realization has forced itself upon economists 
that consumer behaviour plays a far more fundamental and posi- 
tive role in the shaping of economic development than had tra- 
ditionally been thought to be the case. Advancing standards of 
consumption are not merely a precondition of mass production. 
They have helped to shape the organization of industry and the 
structure of modern technology. 

While certain aspects of the nation’s greatly improved standard 
of living, such as the advances in conditions of health and sanita- 
tion, may meet all the tests of rational examination, many others, 
such as reduced working hours and higher real income, however 
beneficial they may be thought to be, owe a great deal to the cus- 
tom-derived and comparatively unexamined impulses of the ma- 
jority toward attaining the imagined gratifications of traditional 
wealth and privilege. It is in this area of motivation that the 
guiding principle underlying much of the pattern of consumer 
demand in the United States must be sought, especially the enor- 
mous emphasis on the acquisition of durable goods in general and 
mechanical household appliances in particular. The one form of 
gratification customarily associated with affluence which the mod- 
ern economy cannot multiply—although it may offer substitutes 
for it—is direct personal service. , , 

The application of assembly-line methods, classically illustrated 
by the automobile industry but earlier brought to a high stage 
of development in the manufacture of railroad rolling stock, per- 
mitted mass production of many kinds of durable articles. The 
widespread use of home appliances would not, however, have been 
feasible to anything like the same extent without the aid of elec- 
tric power dispersible in minutely divisible doses. On the produc- 
tion side also, electricity made possible the introduction of any 
number of labour-saving devices ranging from the hand power tool 
to the elaborate computing devices which were becoming the in- 
struments of automatic factory administration as well as of in- 
formation gathering and manipulation. 

Of the first six decades of the 20th century, only the fourth, 
disrupted as it was by the great depression, failed to show marked 
growth in the output of consumer durable goods. This was largely 
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because of the sharp decline in automobile sal Heth 
the early years. All the same, unit sales of the aar 
significant appliances, electric refrigerators, washing nent m 
vacuum cleaners, and gas and electric ranges, rose steadil Machines, 
out the depression. Even more significant from the ae s$ 
point of view, the reorientation in social and olna atng 
brought about by this decade of unemployment and economic 
tress strengthened labour organizations and social welfare insti | 
tions to an extent which made secure earning power at increasing 
high wages possible for great numbers of people, This 
bolstered the purchase of durable goods in later, highly Pr hig i 
decades. Although this drive toward improvement in mate 
possessions may be traced back to the 19th century When plumbing 
facilities, the sewing machine, and the piano were conspicuous 
examples, the 1920s must be recognized as the era in which th | 
sharp rise in appliance ownership began, with enormous gains y_| 
automobiles, telephones, and radios. Between 1929 and 1965 per- i 
sonal consumption expenditure on durable goods in constan 
(1954) dollars increased from $15,000,000,000 to nearly $60,000, 
000,000 for a fourfold increase, while personal consumption er 
penditures as a whole rose from $128,000,000,000 to $355,000, | 
000,000, about 2.7 times. Even this statistical index greatly 
underestimates the growth in importance of consumer durable 
goods, since allowance is made neither for improvements in th | 
ratio of quality to cost, which have been very great, nor for cot | 
of operation, maintenance, and repair. If account is taken of th 
costs of household operation incurred for fuel, utilities (includi | 
telephone and telegraph), maintenance and repair of applianas 
and furnishings, and the costs of private automobile operation aad 
maintenance, it will be found that consumers devote well over ont | 
third of all personal expenditures to housing and durable goods 
and their upkeep. This is a proportion unequaled by any other 
nation, In the case of many major mechanical household ar 
pliances, the number in U.S. ownership exceeds the total h 
of the rest of the world, and in many cases the oddsin favour ofthe 
United States are manyfold. In the case of the most popular 4p- 
pliances—telephones, radios, television receivers, gas and t 
ranges, refrigerators, and washing machines—numbers in 
approximately equal or actually exceed (because of pl 
lations in many homes) the number of families in the nation. 
This extraordinary dependence on consumer durable goods i 
ates more than proportional problems for the stability o l 
economy, since the choice to buy or not to buy at a particular m 
is far more discretionary or easily deferrable than is oe 7 
most perishable commodities, especially food. As big bite 
mist J. M. Clark pointed out at the time, the great rane 
which began in 1929 was severely aggravated by the ee i 
tionate curtailment of durable goods purchases. Mort A 
of the growth of such purchases has been made possi! , 


In 1965 consumer ins 


of automobiles and major appliances were 
time payments. Economists are not in f 
whether installment credit institutions a E 
ing or destabilizing effect on business fluctuate’ , 
ably, however, certain aspects of their wae 
repossessions in times of mounting unemploym n the si 
willingness to extend credit to poorer risks, wor! ie Hoover 
instability, In the great depression of the be of 
ministration, rightly recognizing the damaging e 

lapse in speculative confidence in the commodity, a 
securities markets, concentrated on measures hr, (RFC); 
setting up the Reconstruction Finance CoN quid 
the Federal Home Loan Bank system to bol rf 
of firms and to prevent mortgage foreclosures, bile £ 
Roosevelt administration added measures a 5 pple H 
provide relief payments for the unemployet ae ficant, DO" 
vate investment with public projects. It is sign! i 
that neither administration succeeded in geston n T 
durable goods industries to capacity levels of opera ture 9 
centage distribution of personal consumption i 
purchase of durables fell from 11.9 in 1929 


such © 
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1932, and as late as 1939 it was no more than 10. By 1965, how- 
ever, a level of approximately 15% was attained. 

Outside of narrowly defined economic considerations, the 
achievement of the American standard of living raised problems 
of a political and sociological nature. Anything capable of pro- 
ducing so dynamic and unprecedented an effect on the human 
imagination was bound to set in motion profound social and po- 
litical repercussions both within the nation and throughout the 
world. This magnified the increasingly thorny problems of na- 
tional policy arising from the need to maintain a viable balance 
between military and civilian expenditure. Unfortunately, the 
existence of some unemployment and even temporary saturation 
of the consumer durable goods market has not proved to be in- 
consistent with inflationary pressures, A further question as to 
whether the levels of human energy devoted to the production 
and consumption of material goods and automatic services were 
not already unduly high in contrast to those expended on the ex- 
pansion of knowledge and improvement of education could not be 
settled on purely economic grounds, (D. E. R.) 


B. PRODUCTION 


1. National Product and Income.—Gross national product 
(GNP) measures output of goods and services in market value 
and reflects the total dollar value of production. National income 
represents the aggregate earnings of labour and property from cur- 
rent production, and includes compensation of employees, income 


TaBLe XX.—Gross National Product in Constant (1958) Dollars, 
Total Employment, and Index of Industrial Production in the 
United States Economy, 1929-65 


Index of industrial 
luction 
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Gross national product 
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ytre: Board of Governors of the Federal Reserve System, Federa! Re Reserve Bulletin; 
Hisiorca Statics of the Unita Stai Colonial Times lo 1987; U.S, Department of Labor, 
Bureau of Labor Statistics, Employment and i 
of unincorporated enterprise, rental income, and net interest. (See 
NATIONAL Income ACCOUNTING; WEALTH AND INCOME.) 

The Department of Commerce began publication of official na- 
tional product and income figures in 1929, and Simon Kuznets and 
his associates at the National Bureau of Economic Research de- 
veloped figures for the years 1919 through 1938. Kuznets’ figures 
indicate a post-World War I depression trough of $67,400,000- 
000 for GNP and $59,400,000,000 for national income (from $73,- 
200,000,000 and $64,200,000,000, respectively, in 1919), and a 
climb to $91,100,000,000 and $81,600,000,000 in 1926. The offi- 
tial figures indicate a peak of $103,095,000,000 for GNP in 1929, 
4 year in which national income reached $86,795,000,000. 

Statistics for the next few years reflect the precipitous fall from 
the Prosperity of 1929 into the deep depression of the 1930s—in 
1933 GNP amounted to only $55,601,000,000 and national income 
to $40,312,000,000—and the steady climb, interrupted by the brief 
Tecession of 1938, until by 1941 GNP totaled $125,540,000,000 
and national income $104,222,000,000, During World War IT 
& major increase in national output occurred, together with some 
Price advances, and GNP and national income rose substantially, 
to $212,010,000,000 and $181,485,000,000, respectively, in 1945. 

Postwar readjustment occurred in 1945 and 1946, but this set- 
ack was only temporary. GNP advanced at a rapid rate in the 
950s and 1960s. By 1965 gross national product was at an all- 
time high of $676,300,000,000 and national income reached $554,- 
PTE 70,000. d rty from cur: 

the aggregate earnings of labour and property from = 
Tent prodisubn ate cassified according to the form in which they 
‘ccrue—compensation of employees, profits of corporate and 
Unincorporated enterprises, net interest and rental income of per- 


Earnings. 
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sons—employee compensation and corporate profits show marked 
Proportional increases from 1929, with parallel declines in the 
other income shares, 

With the shifts in distributive shares there have been impor- 
tant changes in the industrial origins of national income. Such 
changes are indicative of the way in which the allocation of eco- 
nomic resources has altered to meet changes in demand for the 
nation’s output. Income originating in each industry measures the 
earnings of the resources—both labour and property—utilized by 
it. Therefore, the breakdown of national income by industrial 
origin provides a measure of the net contribution to national out- 
put of each industrial segment of the economy. Manufacturing, 
trade, and government have shown a continual growth in their rela- 
tive contribution to national income from 1929, while the shares 
from other sources have either declined or remained fairly stable. 
Thus, based on U.S. Department of Commerce figures, manufac- 
turing accounted for about 25% of national income by industrial 
origin in 1929 and 30% in the 1960s. Agriculture, forestry, and 
fisheries, over the same period, dropped from 9.6 to 3.4%, while 
the government’s share rose from 5.9 to 13.6%. 

The rise in gross national product reflects the combined influ- 
ence on current market value of total output exercised by greatly 
increased physical volume and by much higher prices. - Adjusting 
gross national product to constant dollars indicates the increase 
in national production, corrected for price changes, Table XX 
shows the gross national product in constant (1958) dollars for 
selected years from 1929-65. It also presents figures on total 
employment and an index of industrial production for this period. 

2. Agriculture.—From the early colonial period to the latter 
part of the 19th century, farming provided the major sources of 
income and employment for the nation, Although the rapid rise 
in production of manufactured commodities, together with in- 
creases in the related activities of finance and distribution, dimin- 
ished the relative economic importance of agriculture during the 
20th century, farm output in the United States in the 1960s was 
five times that in 1870, Agriculture has met the ever-increasing 
demand from a growing population with a rising standard of living 
by increased productivity and more effective use of available re» 
sources, This has been accompanied by a relative decline in agri- 
culture’s utilization of the nation’s manpower. 

There are several reasons for this expansion in agricultural out- 
put. Extension of total cropland was a leading factor in increasing 
production between the Civil War and World War I. Between 
1870 and 1920 the number of acres of land in farms more than 
doubled. The large immigration and expanding population pro- 
vided both a ready market and the manpower necessary to de- 
velop the nation’s land resources, Usage of farm power—includ- 
ing horses, mules, machinery, and equipment—was approximately 
five times greater in 1920 than in 1870. 

Farm output continued upward between World Wars I and II. 
However, this increase was caused by different forces from those 
operating in the earlier period. Between 1920 and 1940 the total 
number of acres in farms increased only slightly, Mechanization 
of farming was a major force leading to increased output. A 
further result of increased mechanization was the release of nearly 
60,000,000 ac. of cropland which had previously been utilized 
for feed for horses and mules, 

The revolution in farming methods and production continued 
after 1940. Farm output increased by over 60% between 1940 and 
the mid-1960s with a decline in the total area of land under crops 
and with a major reduction in the number of workers and hours 
of work in agriculture. Further mechanization increased produc- 
tivity; average crop output per acre increased by 43%. The num- 
ber of tractors on farms increased from 1,545,000 in 1940 to over 
5,000,000 by the 1960s, with other types of farm equipment show- 
ing similar or greater gains. Increased use of commercial fer- 
tilizers, insecticides, and fungicides also helped stimulate produc- 
tion as did the development of new varieties of crops. 

The history of farming in the United States has seen a gradual 
shift in the importance of various regions, Agriculture led the 
general pattern of industrialization and population migration with 
a steady westward movement. The older established farm regions 
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of New England, Middle Atlantic, and South Atlantic have shown 
relative declines with increasing production in the South Central, 
Mountain, and Pacific Coast regions. 

Number of Farms and Acreage——By the middle of the 20th 
century there were more than 3,700,000 farms in the United States 
covering more than 1,120,000,000 ac., of which about 313,000,000 
ac. were under cultivation. 

The United States experienced a steady decrease in the number 
of farms from the high of 6,518,000 in 1920, except for a brief 
period of increase during the depression of the 1930s. This de- 
cline in number of farms was even more rapid in the post-World 
War II period. 

The opening up of the western part of the continent was reflected 
in the large increase in land in farms and in acres under cultivation 
between 1850, when 15.6% of the total land area was classed as 
farm land, and 1920, when the percentage had risen to slightly 
over 50. This was followed by a gradual leveling off. The per- 
centage of the nation’s lands classed as farm land continued to 
show a slight but steady rise, reaching approximately 61% at 
mid-century. Cropland harvested, on the other hand, showed a 
much greater correlation with general economic conditions. After 
1910 the number of acres harvested dropped below 300,000,000 
only during the depression years of the 1930s, and reached peaks 
of more than 350,000,000 ac. in the prosperous late 1920s and 
during World War II, There was some decline in the postwar 
period, the 1959 census of agriculture showing slightly over 313,- 
000,000 ac. or 17% of the total land area under cultivation. A 
major part of the total farm land is utilized for grazing, woodland, 
and other purposes. 

Value of farm land and buildings has shown a steady increase, 
reaching a level of more than $129,000,000,000 at mid-century. 
This amount represents approximately one-fifth of the nation’s 
total privately owned tangible assets used in production, The 
value of farm land and buildings increased from $34,800,000,000 
and $5,470 average per farm in 1910 to $129,000,000,000 and $34,- 
826 per farm in 1959, with the average value per acre increasing 
from $40 to $115. The value of farm equipment and machines also 
increased greatly. In 1929 the value of farm machines and equip- 
ment used in the United States was $3,200,000,000 compared to 
$24,082,000,000 in 1964. The number of grain combines on farms 
increased from 4,000 in 1920 to more than 1,000,000 in the 1960s, 
corn pickers from 10,000 to 820,000, and farms with milking ma- 
chines from 55,000 to 720,000. 

Farm Population and Employment.—In 1850 two-thirds of the 
people in the United States lived on farms and 64% of the nation’s 
gainfully employed workers were engaged in agriculture. The non- 
farm labour force multiplied 20 times while farm employment in- 
creased less than 2 times by mid-20th century. 

The number of persons on farms declined steadily after 1910, 
with the decline accelerating after 1940. By the 1960s less than 
8% of the nation’s population was on farms, compared with nearly 
35% in 1910, Farm employment showed a similar decline, from 
13,555,000 in 1910 to less than 5,000,000 in the 1960s. 

The trend of declining farm population and employment was 
the result of a number of factors: increased mechanization, larger 
yields, and the combination of farms into larger, more efficient 
operating units permitted greater production with lower labour 
inputs. Employment opportunities in the rapidly expanding manu- 
facturing and commercial sectors of the economy stimulated mi- 
gration from the farms. At mid-century there were some signs 
that this trend was nearing its obvious limitations. 

Farm Income and Expenses.—With the growing industrialization 
of the economy, agriculture has provided a declining proportion 
of the national income. In 1929 farming contributed 9.5% of 
national income compared to only 3.2% in 1964, Although farm 
income has shown a long-term growth, the much larger increase in 
other sectors has reduced the relative importance of agriculture. 

Farm income fell drastically during the depressions of the 1920s 
and 1930s, It was not until 1942 that net farm income exceeded 
that of 1919. The demand for farm products during World War II 
caused a major increase in farm income, with continued increases 
in the immediate postwar period. The net income of persons on 
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farms from agricultural sources reached a hi i ' 
000,000 in 1948. However, there was a stea ete 


1960s. Production costs of farms continued to rise while j 
was falling. The parity ratio (ratio of prices received to ny, 
paid by farmers) reflects this change. This ratio Er 
100) was above 100 until the farm depression of the earl 
remained below 100 throughout the 1930s, and then i | 
neua 115 in 1947. It declined steadily, reaching 75 in teu 

Farm Output and Productivity—Total farm output i 
by 82% between 1930 and 1964, with livestock and products ( 
dairy products, poultry, and eggs) increasing by over 15% and 
crops by 58%, while feed used by horses and mules declined sub. 
stantially. However, the number of man-hours required to pro- 
duce this expanded output declined from 22,921,000,000 in 19 
to 8,571,000,000 in 1964. 

This reduction in man-hours accompanying an increasing produc 
tion was the result of major advances in productivity, Output per 
man-hour for all farm labour increased by 390% between 1930 
and 1964, while that for livestock and products increased by 208%, 
and that of crops increased by 385%. Productivity increases om 
the nation’s farms have been more rapid than for the private 
nonfarm sector of the economy, 

Principal Agricultural Products —Fifteen years after the endo 
World War II, the total farm value of all crops harvested in the 
United States was more than $18,800,000,000 with field crops 
valued at over $16,000,000,000, vegetables at about $740,000.00, 
and fruits, nuts, and horticultural specialties at more than $200; 
000,000. Corn, the nation’s major field crop, utilized about 73; 
600,000 ac. of land and provided a farm value of more thn | 
$4,000,000,000. The farm value of production of cotton, wheal, 
and hay was over $1,000,000,000 for each product with tobac, 
oats, and soybeans valued at nearly that amount. Milk 
cattle, and calves had the largest production volume and vale 
among livestock and products, followed by hogs, chickens, and eggs 

The composition of agricultural production changed substan- 
tially after the end of World War I. Shifts in the relative impor 
tance of various crops and livestock production resulted from 
combination of factors including changes in demand amet, 
ences in technological progress, cost reduction, and relative pratt 
ability to farmers. Livestock production increased more Al 
crop production after 1930. Output of poultry and eG 
an even faster rate, particularly after 1940. A rise of 50% tot 
in the production of many fruits and vegetables and tobacco 
1920 reflects the growth of population and the expansion are j 
sumer demand for these products. The much smaller incr 
production of food grains and cotton was a reaction to 4 al 
of forces, including shifts in consumer demand, changes 9 va 
markets, and production control programs of the fe l 
ment. ł 

Government Agricultural Policies—The maintente i 
strong agricultural sector has long been reco D uring Ù 
importance to the health of the national econ ihe ove 
18th and 19th centuries the agricultural policies 0! ai cis 
ment took the form of raising the prices of ea af 
means of protective tariffs and of encouraging the de 
the vast land resources. a major 

The demand for food during World War Lear jed 10 vet: 
crease in the output of farm products and dire income io 
production and the drastic break in farm priors PRAN 
lowing the war. In the 1920s the government er fam i 
agriculture by giving aid to cooperatives, by Seater: The Fee 
and by raising import duties on many farm pro king to sib 
eral Farm Board was the first formal program ice ‘of the 1? 
prices through storage. These governmental po as 
proved inadequate to meet the needs during the se 
of the early 1930s. 1933 the ore | 

With the Agricultural Adjustment Act of » and price 
took a much firmer hand to improve farm inte jue redut 
primary purpose of this act was to curtai pr Fi ted 
port surpluses, and raise prices. This program 
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supports for some products based on the parity formula. The 
Commodity Credit Corporation, with its crop loan and storage 
program, was established to make price-supporting loans and pur- 
chases of specific commodities. Although these and other pro- 
grams such as the soil conservation service and Farm Security Ad- 
ministration did help raise farm prices, with parity moving from 
58 in 1932 to 81 in 1940, it took the enormous demands of World 
War II to reduce the accumulated farm surpluses and to signifi- 
cantly increase farm income. With most farm prices rising above 
the support levels, the objective of the national farm program was 
changed for the war period and two years beyond to providing 
floors under prices to encourage expanded production, 

The-primary farm problem after 1952 was one of declining total 
farm income, a reduction in parity ratio, and the buildup of sur- 
plus stocks. Net income fell from $14,802,000,000 in 1951 to 
$12,106,000,000 in 1964, with the parity ratio declining from 107 
to 75. In spite of attempts to bring demand and supply into bal- 
ance at close to the parity ratio, output continued to increase at 
record levels. The carry-over of war-induced expansion of pro- 
duction was a factor, but the main reason for the increase was the 
substantial growth in productivity resulting from mechanization 
and the adoption of improved technology. The soil-bank program 
adopted under the Eisenhower administration limited the number 
of acres under production, but because of increased yields it did 
not substantially reduce output. 

3. Forestry.—The United States was blessed with vast stands 
of timber which provided an important resource for building the 
country, By the middle of the 20th century the forests of the 
nation were estimated by the Forest Service to contain over 2,500- 
000,000,000 bd-ft. of lumber, enough to build a six-room house 
for every person in the United States, with lumber left over. How- 
ever, it is estimated that the original forests contained over four 
times this volume. Much of this virgin timber was cleared to 
satisfy the growing need for agricultural lands and for fuel, 
building construction, shipbuilding, furniture manufacture, wood 
pulp for paper, paperboard, and many other products. Although 
there has been a vast usage, often wastage, of timber, the produc- 
tive capacity of the nation’s forest lands should be sufficient to 
ensure the availability of this important resource for many genera- 
tions if programs for better utilization, reforestation, sustained 
yield management, and fire, insect, and disease control prove suc- 
cessful. 

Forest Lands and Species —Of the 2,271,343,000 ac. of land in 
the United States (including Alaska), 34% or 758,865,000 ac. are 
classified as forest land. Approximately one-third of the forest 
land is unsuitable for commercial forest production or has been set 
aside for parks or preserves, leaving 508,845,000 ac. classified as 
commercial forest lands, i 

In the Pacific Northwest vast stands of Douglas fir predominate 
While redwood, Douglas fir, and mixed conifer forests are scattered 
throughout California. East of these coastal forests in the West, 
Ponderosa and white pine forests are most prevalent. In the 
Plains states there are river-bottom stringers of hardwoods and 
the pine forests of the Black Hills. In the North and South the 
Softwood and hardwood forests are intermingled and interspersed 
With farms and other nonforest lands. The eastern section of the 
nation contains three-fourths of the commercial forest land. The 

est has only one-fourth of the forest land area but over 10% 
of the nation’s saw timber. The heaviest stands of virgin timber 
ate along the Pacific Coast with the three states Oregon, California, 
and Washington containing 1,400,000,000,000 bd-ft. of saw tim- 

er, over half the nation’s supply. The history of the forest prod- 
ucts industries has been one of gradual westward movement where 
new timber supplies were available. As the virgin timberlands in 
the Pacific Coast states are cut, however, there may bea movement 
ack to the eastern and southern sections of the nation which are 
eing reforested with second-growth timber. j 

Although nearly three-fourths of the commercial forest land 
teas is under private ownership, the 26% held by federal, state, 
aa local governments—more than ete of it in the va 
°ntains nearly 50% of the nation’s saw-timber resources. 
2300,000,000,000 bate of live saw timber, 2,000,000,000,000 
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bd-ft. or 80% is softwood with the principal species being Douglas 
fir, southern yellow pine, ponderosa pine, western hemlock, sitka 
spruce, sugar and white pines, and redwood. The major hard- 
woods, found primarily in the eastern section of the nation, are 
oak, poplar, maple, gum, beech, cottonwood, elm, birch, hickory, 
ash, and chestnut, 

Growth Drain in Forest.—In 1962 the Forest Service estimated 
that the net annual growth in the nation’s forest was 54,853,000,- 
000 bd-ft. of saw timber as compared to a drain of 48,401,000,000 
bd-ft. This growth-cut ratio has been improved substantially, but 
there remained a major disparity between regions. The eastern 
part of the nation showed a much higher growth-cut ratio than the 
West, with hardwoods having a higher ratio than softwoods, In 
the West the annual cut of saw timber, 26,900,000,000 bd-ft., was 
much greater than the annual growth rate. 

Production of Wood Products,—-Major products from the for- 
ests are lumber, wood pulp, plywood, fuel wood, poles and posts, 
railroad ties, furniture, and industrial woods and timbers. Lumber 
production had declined from a high of 44,510,000,000 bd-ft. in 
1909 to 34,546,000,000 by 1963, However, with the reduction 
in lumber production, forest products shifted to different usages. 
Wood-pulp production increased from 3,518,000 tons in 1919 to 
31,745,000 in 1964, stimulated by the enormous increase in de- 
mand for paper and paperboard and man-made fibres made from 
pulp. During this same period, paper and paperboard production 
rose from 5,966,000 to 41,272,000 tons. Between 1950 and 1960 
the production of softwood plywood increased over three times 
with a production in 1964 reaching 11,455,000,000 sq.ft., } in. 
basis. The production of wallboard, hardboard, and many other 
forest products increased even more rapidly. 

Outlook—The major problem facing the U.S. forest industry 
in the second half of the 20th century was the assurance of ade- 
quate timber supplies to meet growing needs. The Forest Service 
projected a very significant rise in the demand for wood products, 
based on increasing population and per capita consumption. The 
forest resources would be severely pressed to meet this demand, 

In the early years of lumbering, the forests were looked upon 
as an inexhaustible source of timber. The fallacy of this reason- 
ing became very apparent with the depletion of much of the original 
forest land, and the federal and state governments, as well as 
many of the private owners of forest resources, began to see the 
need of considering timber as a crop—one with a long growth 
cycle but still a renewable resource. The federal government, 
with its vast reserves of timber in national forests, provided for 
sustained yields over an indefinite period through reforestation 
and better forestry practices. Advances in methods for controlling 
forest fires, insects, and diseases also helped to maintain the for- 
ests as growing reservoirs of timber, Tree farms were established 
in many areas as a supplement to natural reforestation, and much 
more efficient utilization of the total tree, together with the re- 
moval of a larger proportion of the timber from the forests, helped 
to improve yields. These policies of forest conservation and im- 
proved utilization resulted in a steadily improving balance be- 
tween growth and drain. (See also FORESTS AND Forestry; LUM- 
BERING.) 

4. Mining.—From 1880 to just after the middle of the 20th 
century, the value of all mineral production in the United States 
multiplied over 50 times, Total value in 1880 was $301,000,000; 
by the mid-1960s it was estimated at $20,440,000,000, > 

From a level ‘of $5,311,000,000 in 1926, the value of mineral 
production declined during the depression to a low of $2,000,000,- 
000, It rose slowly during the 1930s, rapidly during World War 1, 
and continued to increase in the postwar period. Part of this 
postwar rise reflected the increasing price levels for most minerals 
and part reflected enlarged volume of production. 

Of the mid-1960s total of $20,440,000,000, $2,224,000,000 rep- 
resented the value of the production of metallic minerals and $18,- 
216,000,000, that of nonmetallic mineral products, Of the latter 
figure, about $13,700,000,000 was accounted for by fuels. In 1880 
the value of fuels—including coals, natural gas, gasoline, and other 
petroleum products—made up only 33% of the total value of all 
mineral products; in 1964 fuels contributed 67% of the total. 
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In spite of the large increases in physical volume of production 
of most mineral products during the first half of the 20th century, 
there was a steady decline in the number of employees engaged 
in mining and related activities. This decrease was primarily the 
result of the increased mechanization of mining operations and the 
consequent increase in productivity. In 1919 there were 693,641 
production workers engaged in coal mining; in 1963, the figure was 
128,901. In metal mining there were 135,916 production workers 
in 1919 and 62,017 in 1963. Total employment in the mineral in- 
dustries in 1919 was 1,062,641, compared with a figure of only 
614,217 in 1963. Using the year 1947 as 100, output per man-hour 
in mining increased from 62.9 in 1929 to 105.7 in 1950, with fur- 
ther increases after that year. Nowhere in the U.S. economy was 
there so dramatic an illustration of the impact of improved equip- 
ment and methods on productivity. (See also NaTrurat RE- 
sources: Minerals; and articles on various minerals; COAL AND 
Coat Minne: Coal Mining in the United States; IRON AND STEEL 
INDUSTRY: Jron Ore; PETROLEUM: History; etc.) 

5. Fisheries.—United States fisheries have provided an impor- 
tant source of income, employment, and food since early colonial 
days. These industries not only support a large fishing fleet but 
also provide income to such industries as boat- and shipbuilding 
and fish-processing equipment. The primary fisheries for the na- 
tion are in the oceans surrounding the United States, including 
Alaska, with other areas all the way from Newfoundland to the 
Caribbean and from Alaska to the Equator. 

According to statistics compiled by the U.S. Fish and Wildlife 
Service, fisheries production in the United States and Alaska in 
1930 totaled 3,224,318,000 Ib., with an average price per pound 
of 3.39 cents and a value to fishermen of $109,349,000. By 1940 
the quantity had risen substantially, to 4,059,141,000 1b., although 
the average price in that year was only 2.44 cents per pound and 
the value to fishermen, $98,957,000. Following World War II, 
production remained well over 4,000,000,000 lb. annually. In 
1964 it was approximately 4,523,000,000 lb., with an estimated 
average price of 8.6 cents per pound and a value to fishermen of 
about $390,000,000. 

In the mid-1960s there were approximately 530,000 persons em- 
ployed in fisheries—128,000 fishermen, 87,000 shore workers, and 
315,000 workers in allied industries such as gear manufacture, 
boatbuilding, and processing equipment. Approximately 78,000 
craft were used for fishing with 12,000 vessels of five tons and over, 
and 66,000 other boats. 

The major fisheries at mid-century were along the South and 
Gulf states, with a value of more than $100,000,000, about three- 
fourths of which was accounted for by shellfish. The Pacific 
Coast states had a value of catch of more than $124,000,000, pri- 
marily pilchard or sardines, tuna, salmon, and mackerel. Califor- 
nia was the leading state, producing considerably more than half 
the West Coast total. The New England states had a catch valued 
at over $68,000,000 with haddock, perch, herring, cod, flounder, 
and lobster the major species. 

For the entire nation the most important fish by volume is the 
menhaden, used primarily for oil and fertilizer. In 1964, for ex- 
ample, the menhaden catch amounted to 1,567,000,000 Ib., as com- 
pared with 296,000,000 Ib. of tuna and tunalike fish, and 353,000,- 
000 Ib. of salmon, the species ranking next in volume. On a value 
basis, however, tuna, shrimp, and salmon were of greatest impor- 
tance. Other species of importance to the fishing industry include 
mackerel, haddock, ocean perch, pilchard, and cod. Shrimp pro- 
vides the largest volume of shellfish, followed by crabs and oysters. 

Of the 4,523,000,000 Ib. of fish caught in 1964, approximately 
1,603,000,000 1b. were sold fresh or frozen, 1,042,000,000 lb. were 
canned, 77,000,000 Ib. were cured, and 1,807,000,000 Ib. were used 
for the production of by-products, such as fish meal and oil. 
Canned fish products increased from 643,848,000 Ib. in 1935 to 
1,080,000,000 Ib. in 1964 with value increasing from $74,999,000 to 
$430,989,000. The total value of canned and processed fishery 
products in 1964 was $472,231,000. According to the U.S. Fish 
and Wildlife Service the major canned fish products by species 
were tuna and tunalike fishes, salmon, sardines, mackerel, clam 
products, shrimp, and oysters. 
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With the decline in production of many yal À cs ee 
ucts, the Fish and Wildlife Service iran io a Soul 
study of means for maintaining the nation’s major fisher to t 
line with this policy, the U.S. entered into agreements ‘eine Go a 
Japan, and other countries for the protection and maint 
the nation’s fishery resources. *hanet of 

6. Power.—From the start of the nation’s industrial de 
ment, the progress made in the United States toward greater p 
duction, increased productivity, and a higher standard of li 
be traced by the spectacular increase in the use of energy fr 
mineral fuels and water power. Between 1870 and 1900 we 
nual supply of power from these sources increased fivefold, Wit 
a labour force in 1964 less than three times as large as in 1 
accompanied by more capital, better technology, and witha tenfold 
expansion in energy use, the nation’s economy produced mote than 
ten times the 1900 total volume of goods and services measured p 
constant dollars. 

With increased energy utilization and expanding production a 
major shift occurred in the relative importance of various 
resources. J. Frederic Dewhurst and associates in America’s Neel 
and Resources (1955) estimated that the percentage share of man. 
power as a source of energy in total work output had declined 
from 13 in 1850 to 5.3 in 1900 and to 0.9 by 1950. For the same 
years, the percentage share of animal power fell from 52.4 to 215 
to 0.6; inanimate sources rose from 34.6 to 73.2 to 98.5, 

In addition to the shift from animate to inanimate sources of 
energy, there have been major changes in the relative importante 
of the various inanimate sources. In the mid-1800s wind and water 
were the primary sources of energy with fuel wood and coal alo 
of importance. By 1900 coal, anthracite and bituminous, provided 
88.9% of the energy from mineral fuels and water power. Anthr- 
cite subsequently declined but bituminous increased substantially, 
However, because of major increases in other mineral fuels, the 
percent of energy from coal had declined to 27.2% by 19H 
Crude petroleum showed a major increase, providing 33.89% of the 
energy supply in 1964 as compared with only 4.7% in 1900. Nat 
ural gas had a similar expansion from 3.2 to 34.7%. The use of 
water power as a source of energy grew steadily although its pre 
portion of total energy in 1964, 4.2%, was just slightly above the 
proportion in 1900. n 

Electrical energy provided only a minor part of the mation 
total energy supply prior to 1900. In 1902, 5,969,000,000 kev 
of electric energy were produced in the nation. By the mid- 
more than 1,000,000,000,000 kw-hr. were being produced annually 
an increase of 180 times. Between 1940 and 1964, kilowatt hourt 
utilized increased by nearly 500%. ? he 

Although some of the major producers of electric power i 
hydro plants located on the nation’s rivers and streams, “y 
electric power made up only about 20% of the energy pe 
electric-power production in ‘the mid-1960s, and the propo 
was declining. Coal provided slightly more than 50% o : 
energy source, oil about 6%, and natural gas ‘approximat us ted 
The decline in electric power from hydroelectric sources mi ef 
partly from the greater flexibility of steam plants using M alent 
fuels. In 1920 it took three pounds of coàl (or coal ean By 
in other fuels) to produce one kilowatt hour of pat, iP ‘oa 
the mid-1960s this had been reduced to less than one ey cost at 
per kilowatt hour. This increased efficiency provi e st sections 
vantage for fuel-fired over hydroelectric power 1m mone ai 
of the nation. y 

Vast undeveloped sources of hydroelectric ME nation 
reservoirs of power for possible future needs. In 196 961,000 iv. 
hydroelectric plants had an installed capacity of 41, 7 mained 
The Federal Power Commission estimated that eae primal) 
115,743,000 kw. of undeveloped water power, bea an 
in the Mountain states, with a potential of 26,652,0 atively 
the Pacific states with 56,983,000 kw. However, ie more POP 
undeveloped hydroelectric power was available in h of the 
lated eastern section of the nation, which used over 
electric energy. ire 

The Federal Power Commission estimated that ede trent 
power requirements would continue to show an UP! 


energy remained # 
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It seemed probable that the major source of energy for meeti 
this demand would be fuel-fired plants using Piitu ve tie 
nite coals which are in plentiful supply, are located close to centres 
of major power usage, and permit low-cost, efficient operations, 

Another possibility was the production of electric power from 
efficient atomic power plants. In the early 1960s, more than two- 
thirds of the nuclear reactors in operation in the U.S, were owned 
by the federal government and the remainder by private industry, 
The majority were research reactors with small power output. 

In the United States, where other sources of cheap power were 
widely available, nuclear reactors could not, in the late 1960s, pro- 
duce power at a competitive cost. (See also ELECTRIC Power; 
Atomic ENERGY: Peacetime Applications.) 

7. Industries—A fter the Civil War, the United States changed 
from an agrarian economy to one with a highly complex industrial 
structure. With the advent of increasingly advanced industrial 
technology, manufacturing grew rapidly and caused major shifts 
in output, income, and employment as well as other basic socio- 
economic changes. In 1820 only 12% of gainfully occupied per- 
sons in the U.S, were engaged in manufacturing, hand trades, and 
construction, By 1880 this percentage had increased to 18.5. By 
1899 there were about 4,502,000 production workers engaged in 
manufacturing who received $1,893,000,000 in wages and produced 
value added to products of $4,647,000,000, The mushrooming 
growth of industries in the nation had begun, bringing with it 
parallel expansion in wholesale and retail trade, financial activities, 
and other services supported by industrial activity. 

This trend of growth continued during the 20th century. Manu- 
facturing employment by 1919 was 10,534,000 and by 1964 it was 
17,000,000. Manufacturing has become the major source of in- 
come for the economy. By 1929 it provided income of $21,945,- 
000,000, over 25% of total national income. By 1964 manufac- 
turing contributed $154,662,000,000 or 30% of national income. 
The growth in income from manufacturing between 1929 and 
1964 was over 600%. 

Number of Firms and Value of Products—Between 1899 and 
the mid-1960s the number of manufacturing establishments in the 
United States increased from 204,754 to over 300,000, The num- 
ber of production workers in these establishments multiplied 
nearly threefold from 4,501,919 in 1899 to 12,325,000 in 1963, 
Value added to the products processed increased steadily over this 
period, except for the depression years of 1920-21 and the early 
1930s, Between 1939 and 1963 value added by manufacture rose 
from $24,487,304,000 to $190,395,000,000, an increase of 680%. 

The growth of industrial production accelerated after the end 
of World War II, The Federal Reserve Board's index of indus- 
trial production increased from 75 in 1950 to 143 in 1965. This 
91% increase in output was accomplished with only an 18% in- 
crease in manufacturing employment, indicating major increases 
in productivity, Between 1950 and 1964, output per man-hour in 
Manufacturing rose by 41%. 

Major Industry Groups—In number of establishments, those 
Manufacturing food and kindred products led all others at mid- 
Century. In second place were establishments manufacturing lum- 
ber and wood products, followed by printing and publishing plants. 

In the same period establishments manufacturing such transpor- 
tation equipment as automobiles, trucks, aircraft, and ships Jed 
in number of production workers. In second place were establish- 
ments manufacturing such nonelectrical machinery as machine 
tools, office equipment, and construction and mining equipment; 
And in third place were establishments manufacturing food and 

ndred products. Transportation equipment manufactures also 

d in value added by manufacture. In second place were pa 
and kindred products manufactures, followed by nonelectrical ma- 
thinery. After 1939 there were notable changes in the relative 
positions of the various manufacturing industries as indicated by 

th production workers and value added. The food and kindred 
Products, textile, apparel, leather, and lumber industries declined, 
Whereas the transportation equipment, machinery, metals, and 
cl S industries increased in relative hing VA 

ocation o turing Activity —Manutai con- 
tentrated in the Midole Atlantic and East North Central sections 
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of the United States, These two regions provided more than 50% 
of the value added nationally in the mid-1960s, The Pacific states 
were third in importance, followed by the South Atlantic area, 
New England, the West North Central, West South Central, East 
South Central, and Mountain regions in that order, In spite of the 
predominance of the northeastern section of the nation as the man- 
ufacturing hub, there was strong evidence of a growing dispersion 
of these activities to the southern and western regions of the na- 
tion. The Pacific states provided 6.3% of the national value added 
in 1939 and 11.7% in 1963. The West South Central region’s per- 
centage increased from 3.3 in 1939 to 5.7 in 1963. By contrast 
the New England area had 9.9% of national value added in 1939 
and only 7.0% in 1963, 

In the second half of the 20th century the manufacturing indus- 
tries of the United States were continuing the basic trends that had 
been in evidence from the middle of the 19th century, Automa- 
tion and technological improvements continued to provide the 
basis for further major increases in output and productivity, and 
the trend toward increasing productivity with a continually de- 
creasing proportion of the nation’s workers showed no signs of 
changing. See Economic Propvertviry; see also under names 
of principal industries. (F. E. K.) 


C, TRADE AND FINANCE 


1. Domestic Commerce.—Domestic commerce developed 
slowly in colonial America, Foreign trade, especially with En- 
gland, was quite significant in marketing certain crops and prod- 
ucts and in supplying commodities not produced in the colonies, 
but in the absence of good roads, railroads, or other adequate 
transportation, internal commerce was not extensive, Most do- 
mestic commerce was by coastwise shipping and much of this was 
for the distribution of imported goods, 

The Constitution gave Congress power to “regulate Commerce 
with foreign Nations, and among the several States,” and numerous 
judicial decisions thereafter defined the nature and limits of in- 
terstate commerce (q.v.). These rulings limited the development 
of state barriers to commerce. In the leading case of Gibbons v. 
Ogden (1824), Chief Justice John Marshall invalidated a state 
restriction on steamboat navigation; this decision established 
national government supremacy over interstate commerce and laid 
the basis for later federal regulation of transportation, based upon 
the inclusion of transportation as commerce. 

During the 19th century regional specialization—textile manu- 
factures in New England and the iron and steel industry in western 
Pennsylvania, for example—brought with it the need for increased 
domestic commerce. Improved transportation  facilities—the 
Cumberland Road, the steamboat and its use on the Ohio, Missis- 
sippi, and other rivers, the success of the Erie Canal and the build- 
ing of other canals, and the completion of the first railroad in 1830 
—created arteries for commerce. As population spread westward, 
“Yankee peddlers” began to be supplemented and replaced by 
wholesale houses and the general store. Later, organized markets 
for staples developed and, still later, manufacturers who wished 
to gain the advantages of dealer distribution of branded merchan- 
dise began direct retail distribution through branch warehouses and 
dealer agreements. 

Wholesaling began to assume greater importance and major mar- 
kets for staple commodities were established, such as the wheat 
market in Chicago and the cotton exchanges in New York and New 
Orleans, Rail transportation helped make possible such develop- 
ments as that of the mail-order house, Retail distribution was 
further modified by the development of the chain store—especially 
in variety goods (the five- and ten-cent store), groceries, and 
drugs. By 1914 chain stores had begun to be significant in re- 
placing the individually owned general store. Specialization in 
retailing spread as the general store began to be displaced by 
stores which sold only drugs, groceries, hardware, or dry goods. 

‘After World War I other developments caused further changes 
in the nature of domestic commerce. The supermarket began to 
supersede the grocery store. Decentralization and the growth of 
the planned shopping centre enhanced the importance of suburban 
retailing, especially after World War II. Self-service and self- 
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selection became more widespread and tendencies to circumvent 
the wholesaler became more significant, In many lines the trend 
toward specialization seemed partially to reverse itself in a trend 
toward “one-stop service.” 

Another important development was the growth of installment 
selling, as the expansion of income and of sales of durable goods 
especially automobiles, created needs for new types of retail 
financing. (See Growth of the American Economy, above.) 

Wholesale Trade.—Data on wholesale establishments beginning 
in 1929, the year of the first official census of wholesale distribu- 
tion, show a steady increase in number, volume of sales, and em- 
ployment. In 1929 there were 168,262 wholesale firms; by the 
1960s there were more than 300,000, Wholesale trade accounted 
for 4.8% of national income by industrial origin in 1929 and for 
5.8% by 1963. (Retail trade and automobile services accounted 
for 10.4% in 1929 and the same percentage in the 1960s.) 

Within the wholesale trade, merchant wholesalers accounted for 
by far the largest number of establishments and paid employees, 
and the greatest value of sales. Manufacturers’ sales branches 
and sales offices were second in number of employees and sales, 
but followed petroleum bulk plants, terminals, and liquefied pe- 
troleum (LP) gas facilities in number of establishments. Grocery, 
confectionery, and meat wholesalers and farm products distribu- 
tors accounted for almost a fourth of total sales by merchant whole- 
salers, and led other types of: business in number of establishments 
and employees as well, 

Wholesaling is, of course, primarily a big-city activity. In the 
state of Washington, for example, King County, containing the 
state’s largest city, Seattle, and approximately a third of the state’s 
population, accounted for over half of total wholesale trade but 
only about a third of total retail trade. Since nearly two-thirds 
of the U.S. population lived in standard metropolitan statistical 
areas, shown in fig. 10, these are the major wholesaling centres. 
Early in the second half of the 20th century these areas accounted 
for approximately 85% of the sales of merchant wholesalers and 
more than 95% of the sales of manufacturers’ sales branches and 
sales offices. 

Wholesaling may be considered to have reached a peak in im- 
portance toward the end of the 19th century and to have declined 
slightly thereafter in terms of the total value of products handled. 
In terms of employment, the share of the labour force employed 
in wholesaling did not decline relative to that in retailing. 

Retail Trade.—The first complete measure of retailing for the 
United States was the 1929 census of retail distribution. For that 
year total sales of retail stores (1,543,138 establishments) 
amounted to $49,100,000,000. The trough of the depression in re- 
tailing came in 1933 when sales dropped to $24,500,000,000. By 
1939 sales had gone back to $42,000,000,000, for 1,770,000 stores; 
and in the 1960s fewer stores (about 1,700,000) had sales of more 
than $250,000,000,000. 

Jn both number and sales, retail food establishments far out- 
distanced other types of retail business. Food stores and eating 
and drinking places together accounted for more than a third of 
the total number of establishments and almost a third of the dol- 
lar value of sales, The number of food stores, however, decreased 
ven though sales were rising, reflecting the continuing trend to- 
Ward an increase in the volume of sales in large supermarkets. 

’ Also high in number of establishments were gasoline service sta- 
tions, apparel and accessories stores, and lumber, building mate- 
tials, hardware, and farm equipment dealers. The leaders in sales 
Volume included automotive dealers, general merchandise stores, 
and the lumber and building materials group. The increasing num- 

et of retail establishments handling apparel, furniture, home fur- 
(tings, and appliances reflected the growing population and high 

‘vel of home building as well as the development of new products. 

etail establishments in the standard metropolitan statistical 
Meas accounted for more than half the total number of retail 
Stablishments and two-thirds of total retail sales in dollars. 
_ Taken together, wholesale and retail trade employed an increas- 
Ng percentage of the labour force after 1870. While the number 
ol Workers engaged in commodity production and construction was 
“bout three times larger after 1950 than the number in 1870, the 
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number engaged in wholesale and retail trade increased tenfold, 
This trend was caused in part by a relatively rapid decline in hours 
of work per week in wholesale and retail trade (from 66 in 1870 to 
38 in 1964), in part by an expansion of the scope of wholesale and 
retail trade, and probably to some extent by added functions. On 
balance, however, it was evident that productivity (output per 
man-hour) in distribution increased much more slowly than in 
manufacturing, agriculture, and mining. One authority estimated 
the rate of growth of output per man-hour at 1.1% per year in 
wholesale and retail trade and 2.6% in agriculture, mining, and 
manufacturing between the Civil War and the mid-20th century, 
Technological innovations have been less significant in trade than 
in the other fields. 

2. Foreign Commerce.—The United States occupies a domi- 
nant position in the world economy. Although it has only about 
6% of the total world population, it produces about one-third of 
the total world output of goods and services, It is the most im- 
portant creditor country. In the 1960s U.S. exports amounted 
to approximately 15% of total world exports and U.S. imports 
constituted about 10% of total world imports. The level of U.S. 
foreign commerce is thus of great significance to the world econ- 
omy; its fluctuations have wide repercussions. 

United States foreign commerce is not as significant, however, 
in relation to national product and national income as is foreign 
commerce in many other countries. U.S. merchandise exports 
amount to about 5% of national income and merchandise imports 
to about 34%. Exports of such countries as Argentina, Australia, 
Belgium, Canada, Great Britain, and Sweden amount to about 
20% of national income and exports of such countries as Den- 
mark, the Netherlands, New Zealand, and Norway amount to 30% 
to 40% of national income. 

From these comparisons it should not be inferred that foreign 
commerce is of little importance to the United States. For many 
commodities much more than 5% of total production is exported. 
At mid-20th century over 40% of the rice grown was exported; 
over 33% of the cotton, wheat, and inedible tallow; 25% of the 
soybeans and tobacco; over 20% of the lard; over 30% of the 
rolling-mill machinery and parts; over 20% of the tractors, sewing 
machines, and textile machinery; and between 10% and 20% of 
the printing machinery, oil-field machinery and tools, office appli- 
ances, motor trucks and coaches, and agricultural machinery (other 
than tractors). 

In certain commodities the United States is entirely dependent 
on imports: e.g., natural rubber, industrial diamonds, bananas, 
coffee, cocoa, and tea. It imports 90% or more of its mica, cobalt, 
chromite, asbestos, and manganese, about one-half of its tungsten 
and zinc, one-third of its lead, and one-fourth of its copper. 

Balance of Payments.—A record of transactions with foreign 
areas during a given period is called a balance of payments, al- 
though the term is somewhat misleading because all transactions, 
whether payment is involved or not, are included. This record 
shows imports and exports of goods and services and unilateral 
transfers, or gifts (current account section), and changes in inter- 
national claims such as loans, foreign bank deposits, and gold 
movements (capital account section), Since double-entry ac- 
counting principles are followed, the balance of payments should 
balance; but because data are obtained from many different sources 
(customs reports, steamship companies, questionnaires to tourists, 
etc.), there are always errors and omissions, (See INTERNATIONAL 
PAYMENTS.) 

Estimates of the U.S. balance of payments have been compiled 
by the U.S, Department of Commerce from 1919. Dollars sup- 
plied to the rest of the world by U.S. imports, payments for serv- 
ices, and the outflow of long-term capital dropped sharply after 
World War I; and after partial recovery during the 1920s there 
was another sharp drop from 1929 to 1933. In 1939 dollars sup- 
plied totaled less than $4,000,000,000 as compared with more than 
$10,000,000,000 in 1919. 

Foreign trade during World War II was dominated by govern- 
ment wartime transactions. During the postwar period, United 
States exports of goods and services far exceeded imports. Foreign 
countries purchased much more goods and services from the U.S. 
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than they were able to pay for from funds derived from sales of 
goods and services to the U.S., and in most cases their dollar bal- 
ances had been seriously depleted during the war. The resulting 
“dollar gap” was met (in some cases more than filled) by unilateral 
transfers, both private and government, In some years such trans- 
fers enabled foreign countries to add substantial amounts to their 
gold and dollar reserves, improving their liquidity position. 

By the mid-1960s the U.S. still exported more goods than it im- 
ported, although the margin was relatively narrow in certain years. 
Recovery after World War II enabled Western Europe and Japan 
to compete more strongly with the U.S. in world markets. A rise 
in U.S. imports and a continuation of military expenditures abroad 
and loans and grants to foreign countries combined to create a 
balance of payments deficit, and hence foreign countries gained 
substantial amounts of gold and dollars. Relative proportions of 
foreign holdings of gold and of short-term dollar assets were deter- 
mined by such factors as customary practices and relative levels 
of interest rates; in 1958 these factors combined to cause a large 
gold outflow, which continued for a number of years. Gold out- 
flow and the size of short-term dollar liabilities were important 
factors influencing trade and monetary policy in the 1960s. 

Merchandise Trade-—United States merchandise exports aver- 
aged $44,000,000 annually in value in the last decade of the 18th 


Taste XXI.—U.S. Exports and Imports of Merchandise* 
{in $000,000) 
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century; by the corresponding decade of the 19th century, they 
averaged nearly $1,000,000,000 in value; by the middle of the 20th 
century they exceeded $15,000,000,000 annually. In 1957, a peak 
year, they exceeded $20,000,000,000 and in the mid-1960s they ex- 
ceeded $25,000,000,000. 

Imports, which averaged $56,000,000 in the last decade of the 
18th century, rose to nearly $750,000,000 by the end of the 19th 
century and to more than $10,000,000,000 by the middle of the 
20th century. With the great expansion of United States industry 
and commerce in the 1870s, the country developed an excess of 
exports over imports which continued into the second half of the 
20th century (see Table XXT). 

In the depression of 1929-32 exports dropped from more than 
$5,000,000,000 to less than $2,000,000,000; by 1940 they had re- 
covered only to $4,000,000,000. During World War II they 
reached a peak of nearly $17,000,000,000 in 1944, approximately 
three-fourths of which was accounted for by lend-lease shipments. 
After World War II, in addition to ordinary exports, shipments of 

military goods were made under aid programs. These were not 
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large in amount until 1951, when they totaled more 
000,000; in 1953 they totaled over’ $3,500,000 mp 
amounts in the following years. Even excluding these 
exports exceeded imports by large amounts, 
Imports were even more adversely affected by the d 
1929-32 than were exports. Imports dropped from over 
000,000 to less than $2,000,000,000. ‘op in 
also occurred with the recession of 1937-38, from $3,000, 
to $2,000,000,000, and even the relatively mild recession of a 
brought a drop in imports from $7,500,000,000 in 1948 to less 
$7,000,000,000 in 1949. Fluctuations in imports in dollar tems 
have been greater than fluctuations in gross national product . 
up to 1950 even minor business recessions resulted in subst 
declines in dollars available to foreign countries from sales of, 
to the United States. In the recessions after 1950 the 
were less substantial but still of some significance, In the 
there has been a decline in the ratio of imports to gross tation! 
product (GNP); this ratio dropped from over 7% of GNP inthe 
1870s to less than 3% after World War II. i 
Merchandise exports, as reported by the Bureau of the Cens, 
exceeded merchandise imports every year after World were 
though if silver shipments are included this was not true in 1935 
and 1936. vag 
Principal Imported Commodities —More than half of the 
value of United States imports after mid-20th century was 
counted for by ten commodities or groups of commoditi 
ferrous metals and ores, coffee, newsprint, sugar, crude rubber, 
wool, crude petroleum, wood pulp, cocoa, and burlap. Imy 
of crude foodstuffs were higher after World War IT than 


sumption of coffee, Imports of manufactured foodstuffs increased 
much less, partly because of introduction of sugar import quois: | 
Shifting consumer demand and technological developments 
caused changes in fibre and textile raw material imports—mpot 
of raw silk and of burlap declined (reflecting the increased use 5 
such substitutes as man-made fibres and paper bags) and impor 
of wool, which increased until 1951, dropped thereafter. 
other hand, increased demand, combined in some cases 
decline in available domestic supplies, caused an increase 
ports of copper, lead, zinc, tin, and crude petroleum. Te 
Leading Export Commodities—Industrial manufactured 
finished products accounted for about two-thirds of the te 
of U.S. exports, followed by crude materials and foodstuffs, 
accounted for about 20%, and manufactured foods, about 
Foodstuff exports rose very sharply during World War II 
the immediate postwar period. MET: 
Exports of some mineral and metal products declin as 
in the United States increased and as domestic su 
less adequate to meet total demand. By 1956 capital auth 
and producers’ supplies and materials constituted three lea 
total exports. The percentage increase in exports of be 
ment oyer the levels of the 1920s and 1930s was excep! at 
ing the postwar period large exports of capital equipme 
made to such areas as Canada and Latin America. ‘ay 
Although values of exports of consumer goods GET, 
and drugs increased from their levels of the 1920s n 
exports comprised a relatively small part of the a 
and exchange controls in many markets usually res! 
of consumer goods more than other products. i 
crease in exports of foods and drugs was not as large aly tt 
i i but such exports approximate y a 
ports of capital equipment, but such expo for fo 


oH j ‘kets 
in value from 1926 to 1956 as new major ce World Wat 


e.g, Ja became important, especially a 
f ee of the cotton and tobacco crops exper rts, 
markedly, accentuating the shift to nonagriculturt fi 
smaller percentage of the output of passat c tani 
ported than before World War II. On the oi Sn 
dustries as the civilian aircraft industry export of the out 
centages of total production, and a greater share i iea 
machinery was exported than before World be me 

Sources and Destinations of Foreign Trade—! > 
80 more than half of U.S. imports of mer 
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Europe, while 83% of all exports went to Europe. Other countries 
on the North American continent supplied 23% of all United 
States imports and absorbed 10% of all merchandise exports. 
Latin America supplied 31% of all imports and purchased nearly 
9% of all exports. Asia was a source of supply of 11% of im- 
ports, but took less than 2% of exports. By 1929, however, 
Europe supplied only 30% of United States imports and by 1937, 
only 27%. Exports to Europe dropped to 45% of the total in 
1929, and to approximately 40% in 1937. This decline in exports 
to Europe was caused chiefly by a decline in the importance of 
the United Kingdom as a market for United States exports. 

World War II caused other important shifts in United States 
foreign commerce. Canada and the Latin-American republics, 
which took only one-third of U.S. exports in 1936-38 and supplied 
only slightly more than that proportion of imports, were the desti- 
nations of 40% of all exports in 1951-55 and the source of more 
than half of all imports; while totals continued to rise, in the 1960s 
their proportions tended toward the prewar percentages. In the 
1950s and 1960s exports to Asia increased much more than im- 
ports from Asia. The decline in raw silk imports, the disturbed 
political conditions in many parts of Asia, and the increase in pop- 
ulation (especially in Japan) which necessitated increased imports 
were all factors. Exports to certain areas such as South Korea, 
Formosa, and South Vietnam were financed by government aid 
necessitated by the economic difficulties of those areas. Some 
shipments to India and Pakistan were also made under special gov- 
ernment programs, but the increasing importance of these coun- 
tries as markets was also attributable to their new political status 
and programs of economic development. 

Invisibles —The so-called invisible items in United States for- 
eign commerce, including receipts and payments for transporta- 
tion services, travel and tourist expenditures, miscellaneous serv- 
ices, and income on investments, are important items in the U.S, 
balance of payments. In 1960-64, for example, these items ac- 
counted for approximately 25% of the total value of exports of 
goods and services and for approximately one-third of the total 
value of imports of goods and services. An important component 
of total payments was expenditures of United States armed forces 
abroad—expenditures of members of the armed forces themselves 
and expenditures for construction of airfields, support of troops, 
etc, These expenditures totaled nearly $3,000,000,000 per year in 
the early 1960s. In spite of heavy subsidies of the U.S. merchant 
marine, foreign competition was significant; after 1951 transpor- 
lation payments were not much lower than receipts, and in the 
1960s payments exceeded receipts. Expenditure of U.S. tourists 
abroad increased much more slowly than personal disposable in- 
Come from the 1920s to the 1950s, but such expenditures exceeded 
$1,000,000,000 in 1954 and exceeded $2,000,000,000 in 1963. The 
substantial growth of U.S. foreign investments resulted inan inflow 
of income which by 1964 reached $5,000,000,000, but private capi- 
tal outflow exceeded $6,000,000,000 in that year. 

Unilateral Transfers—Some unilateral transfers have always 

en made in the form of remittances and gift shipments. During 
World War II, however, unilateral transfers became a very sub- 
stantial element in the U.S, balance of payments, exceeding $14,- 
900,000,000 in 1944, ‘They reached $6,700,000,000 in 1953. 
Lend-lease during World War II, the United Nations Relief and 
Rehabilitation Administration (UNRRA) and other aid in the im- 
Mediate postwar period, and the Marshall Plan and its successors 
after 1948 provided a flow of aid funds which totaled approxi- 
mately $90,000,000,000 (net) in the 15-year period 1941-55. 

tivate remittances amounted to approximately $500,000,000 an- 
ually in the 1950s and 1960s. i 

Capital Movements—The net outflow of private capital from 
the U.S, which had been relatively sizable during World War Tand 
during the 1920s and which had reached pan ope ae cio 

°pped sharply to negligible proportions in the depression 
1929-32 and Hei “did not pa until after World War TI. 

international financial collapse of 1931 and the depression, 
(ether with political and military uncertainties, made potential 
‘'Yestors hesitant, After World War II foreign investment began 
0 revive, chiefly in the form of direct investment in branch plants 
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and similar productive facilities rather than the purchase of for- 
eign securities, and chiefly in Canada and in Latin America, with 
investment in the Middle East (chiefly by oil companies) ranking 
third. Although by 1952 the outflow of private capital was almost 
as large in dollar terms as in 1927-28, its increase up to that time 
was far less than that in private domestic investment. Lack of 
knowledge on the part of business executives concerning foreign 
investment, the restrictions imposed by countries resentful of for- 
eign influence, and insufficient earnings differentials hindered the 
expansion of foreign investment in the immediate postwar period. 

As foreign countries recovered from effects of World War II 
and as currencies again became relatively freely convertible, and 
especially when major European currencies became convertible 
at the end of 1958, inducement for foreign investment increased. 
Relatively rapid economic growth in Japan, Western Europe, and 
Canada created opportunities for profit, and the formation of the 
European Economic Community (Common Market) provided in- 
centive to establish plants inside the Common Market tariff wall. 
Indirect or portfolio investment in bonds and stocks began to in- 
crease in the 1960s, and the sizable capital outflow led to imposition 
in 1964 of an interest equalization tax on many foreign invest- 
ments, designed to increase cost of borrowing in the United States 
and thus reduce the capital outflow. This tax was supplemented 
in 1965 by a voluntary foreign credit restraint program for banks, 
nonbank financial institutions, and nonfinancial corporations. 
(See also CAPITAL, EXPORT OF.) 

Commercial Policy—The major instrument of U.S. commercial 
policy has been the tariff (see Tarter), although import quotas, 
subsidies to shipping, and other measures have had some impor- 
tance. Because of the strength of the dollar vis-a-vis other cur- 
rencies, the United States has never imposed the exchange 
controls or negotiated the clearing agreements which have been 
features of the commercial and international financial policies of 
many countries. 

The first U.S. tariff act, that of 1789, was primarily for revenue, 
but it contained certain elements of protection, Duties on exports 
were prohibited by the Constitution, but import duties became an 
important feature of United States law. Alexander Hamilton gave 
the classic arguments for protection in his Report on Manufactures 
(1791), and after the War of 1812 the movement for protection 
grew as manufacturing interests increased in strength. From 1832 
until the time of the Civil War southern influence succeeded in re- 
ducing duties, but this trend was reversed by the Morrill Tariff 
Act of 1861. During the Civil War the tariff was used as one of 
many means of raising revenue; the high protective tariff was 
firmly established in the act of 1864. 

After the election of Woodrow Wilson in 1912, the Underwood 
Tariff Act of 1913 made some reductions in duties, although other 
rates were raised. After the Republican Party had returned to 
power in 1920 upward revision of the tariff was made in an emer- 
gency act of 1921, followed by the Fordney-McCumber Act of 
1922. The Hawley-Smoot Act of 1930 raised rates still further. 
These acts adopted the principle that duties should offset the lower 
costs of foreign producers, a principle which, if carried to its logical 
conclusion, would eliminate much of international commerce. The 
Hawley-Smoot Act was followed almost immediately by tariff in- 
creases in many other countries. (See History, above.) 

Reciprocal Trade Agreements Program.—No tariff act was 
passed by Congress after 1930, The precipitous decline in world 
trade which accompanied the depression of 1929-32 and the spread 
of trade restrictions, especially after 1931, provided a basis for 
reconsideration of tariff policy, The Trade Agreements Act of 
1934 empowered the president to enter into agreements with for- 
eign countries, reducing (or raising) U.S. import duties by not more 
than 50% in exchange for tariff changes by foreign countries, This 
act was renewed many times, with some modifications. 

Tariff reductions under the reciprocal trade agreements pro- 
gram resulted in reduction of duties collected from 53% of the 
value of total dutiable imports in 1930-33 (under the Hawley- 
Smoot rates) to 13% in 1952. Calculations of average rates, how- 
ever, cannot adequately measure the restrictiveness of tariffs. 
Many reductions are made just to the point at which substantial 
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increases in imports might result; administrative provisions and 
valuation practices are often significant barriers; and reduction 
of a duty may have less effect than its imposition. Trade chan- 
nels, once disrupted, may be difficult to reestablish. In any event, 
the reciprocal trade agreements program has not resulted in un- 
usual increases in imports; although increasing absolutely, imports 
have declined in relation both to exports and to gross national 
product. 

General Agreement on Tariffs and Trade.—In 1947 a new tariff 
negotiation procedure was used; concessions agreed upon by pairs 
of countries were incorporated in a single General Agreement on 
Tariffs and Trade (GATT). Concessions in this agreement were 
made applicable to all signatory countries (most-favoured-nation 
treatment). These and subsequent concessions negotiated at An- 
necy, France, in 1949, Torquay, Eng., in 1951, and Geneva, Switz., 
in 1955 and 1956 superseded bilateral concessions; most conces- 
sions under the trade agreements program thus became embodied 
in the General Agreement on Tariffs and Trade. A charter for an 
International Trade Organization (ITO), which would have pro- 
vided for reduction or elimination of trade barriers, was never 
adopted, primarily because the U.S. Congress did not ratify it. 
However, the General Agreement on Tariffs and Trade continued 
in force and periodic meetings of the contracting parties per- 
formed some functions of an international trade organization. 
(See Tarr.) 

The Trade Expansion Act of 1962, sponsored by President Ken- 
nedy, authorized reduction of tariffs by up to 509% in return for 
reciprocal concessions, Negotiations began in May 1963, but 

was slow; in a world of convertible currencies and U.S. 
payments deficits, concessions were difficult to obtain. Thus the 
“Kennedy round” of GATT negotiations was not immediately 
successful. 

Quotas —The United States has not made extensive use of the 
quota but quotas have been of some importance on certain agri- 
cultural products. Sugar import quotas were introduced under 
the Jones-Costigan Sugar Act of 1934 and quotas for such prod- 
ucts as wheat, wheat products, flaxseed, peanuts, butter and other 
dairy products, fats and oils, and rice were established by the 
secretary of agriculture under authority of sections of the Agri- 
cultural Adjustment Act adopted in 1935. The conflict between 
agricultural policy and trade policy gave rise to serious problems 
of overall foreign commercial policy. (See QUOTAS, IMPORT AND 
Export.) 

Foreign Trade Zones and Customs Simplification —Such things 
as delay and uncertainty in classification of merchandise, valuation 
procedure, and marking requirements have been extremely impor- 
tant as invisible tariffs. One effort to aid foreign commerce was 
the Foreign Trade Zones Act of 1934, which provided for foreign 
trade zones in which goods might be sorted, graded, and manipu- 
lated and then reexported without being entered through customs, 
or might be entered after such handling. In 1950 manufacturing 
and exhibiting were authorized in such zones. Importers may 
eliminate damaged goods (which then need not be entered through 
customs), modify goods (making them subject to a lower rate of 
duty), or store goods in a zone pending entry. Six zones were 
established by 1950—in New York City, New Orleans, La., San 
Francisco and Los Angeles, Calif., Seattle, Wash., and at the mu- 
nicipal airport at San Antonio, Tex. The San Antonio zone ceased 
operation in October 1953, and the Los Angeles zone in January 
1956 

The Customs Simplification Act of 1953 changed many admin- 
istrative provisions so that unnecessary marking requirements, de- 
lay in entry, harsh penalties, and complex accounting procedures 
might be eliminated, reduced, or simplified. The Customs Simpli- 
fication Act of 1956 provided for use of “export value” only, for 

a of most goods subject to ad valorem duties; previously 
ed the use of export value or foreign value (basically 
rice in the foreign country of exportation), which- 
ever was higher. (See also TRADE, INTERNATIONAL.) 
3. Banking and Currency.—é arly Developments —In colo- 
Aaien balance of trade continually 
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commodities as wheat, corn, and tobacco were’ desi 
tender in an effort to meet the shortage of currency, ” 
that circulated in the colonies was a mixture of En, lis 
French, and Portuguese coins, the Spanish dollar b 
common. A number of the colonies issued paper money, 
credit, because the colonial governments felt the sho 
acutely and desperately needed to meet defense and ac 
expenses. Issues of paper money by the colonies 
termed “banks,” and the money in some cases was lent 
ers who paid interest, which could be used for improven 
the colonial government. i 
In the colonies there were also some associations 
persons which issued bills of credit and lent them to 
the security of real estate mortgages. These a 
formed one of the major functions of banks, that of 
medium of exchange, but they were not an important! 
later banking development. Banking, in fact, was 
the colonies by the Bubble Act of 1720, passed by the 
liament to prevent excesses such as those of the South 
pany (see Sourn Sea Bussie); application of the Bub 
was expressly extended to the colonies in 1741. 
Unlike banking in Europe, which originated in the storii 
and silver with goldsmiths who in turn made loans, ba 
America began as a result of a shortage of funds. By 
banks and combining funds, and by the issue of bank 
chants could obtain needed money. In the modern set 
banking may be said to date from the incorporation of th 
North America, which obtained a charter in 1781, 1 
banks were in operation before 1789—the Bank of Mas 
in Boston in 1784 and the Bank of New York, which begi 
tions in 1784 although it was not incorporated until 17 
With the establishment of the new government, thea 
better monetary system was recognized. Art. 1, sec. 8 0f 
stitution gave Congress the power to “coin Money” 
the Value thereof,” and art. 1, sec. 10 stated that “No'S 
... coin Money; emit Bills of Credit; make any Thin 
and silver Coin a Tender in Payment of Debts. . 20 1 
Notes concerning a mint and coinage written by Jeffe 
report on this subject by Hamilton exercised substa ntial 
on the Coinage Act of 1792, which provided for a b 
tary system (see BIMETALLISM) based upon a dollar 
24} gr. of pure gold or 3714 gr. of pure silver—a rati 
This act also provided for unlimited and gratuitous co 
Mint, to be established in Philadelphia, of both me 
tion of any holder; and it designated gold and silver co 
minted. Hamilton had argued that “to annul the use of 
the metals, as money, is to abridge the quantity -of ¢ 
medium.” } 
It appears to have been the intention of the s 
Constitution to prohibit issuance of paper money by 
government; the experience with paper money i 
tinental Congress and by the colonies was bitter. The 


this is probably becau 
Growth of U.S. Banking —In 1790 Hami u 
for a bank to conduct a commercial banking business, 4? 
aid the government in public finance and lend to the tı 
first Bank of the United States was established by an 
gress in 1791. One-fifth of its capital was to be su! 
government, and the bank was given the power to u i 
to accept deposits, and to establish branches. LB 
was the Bank of England (g.v.), and in fact the brat i 
United States was a kind of central bank Gari i 
ices for the government and exercising a S! a 
banking Fenil. In the decade 17901800, about a 
established, all of them in’ towns and cities of col 
rtance. 
P Daing its 20-year life considerable controversy 
first Bank of the United States. Its charter adil 
when it expired in 1811, although one of the chie A 
quired the bank and continued a private (unincorport 
business, The War of 1812 and accompanying 
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which caused bank suspensions and varying depreciation in the 
value of bank notes, combined with the difficulties of federal fi- 
nance, resulted in a changed attitude and a desire for establishment 
of a second Bank of the United States to help restore a sound 
monetary system. Votes of southern and western senators and 
representatives were significant in the passage of the act to incor- 
porate the second bank, in 1816. Although the new bank was 
larger, its powers were very similar to those of the first bank. Op- 
position to it developed on several fronts, however, and in 1832 
President Jackson vetoed a bill to extend its charter, which expired 
in 1836. (See History, above.) 

With the end of the central banking functions of the second 
Bank of the United States and with the growing popularity of the 
free banking system (under which any persons or group of persons 
meeting certain conditions could organize a bank), the number of 
banks and the amount of their note issues increased rapidly. Many 
of these banks did not, and could not, maintain enough reserves 
to redeem the quantity of notes presented for redemption, and 
bank notes began to circulate at varying discounts. In most sec- 
tions of the country banking conditions were unsatisfactory and 
bank notes were of uncertain value. (Government funds were 
held in subtreasuries under the independent treasury system estab- 
lished in 1846 after an abortive attempt by President Van Buren 
in 1840 [see History, above].) These conditions, plus the need 
of money by the government to finance the Civil War, led to pas- 
sage of the legislation generally referred to as the National Bank 
Act of 1863. 

This act provided for incorporation of banks under federal law, 
for issue of bank notes on the security of government bonds, and 
for minimum cash reserves against both notes and deposits, with 
permission for deposit of a portion of such reserves in major 
banking centres (central reserve cities and reserve cities, as they 
came to be known). Although it had been expected that state 
banks would soon convert themselves into national banks, they 
were slow to do so, and a heavy tax was therefore imposed on state 
bank notes. This resulted in a period, from about 1865 to 1893, 
when national banks were more numerous than state banks. How- 
ever, the growing need of the country for banking services and the 
growth in importance of deposits as compared with bank notes 
resulted in the establishment of so many state banks that these 
became much more numerous after 1900, and have remained so. 

Although part of the cost of the Civil War was financed by taxa- 
tion and by borrowing, these were insufficient; Congress authorized 
issues of United States notes, or “greenbacks,” as legal tender. 
The greenbacks depreciated in value, the extent of their deprecia- 
tion varying with the quantity of money in circulation, the success 
of the Union armies and, later, the prospects for redemption, The 
Resumption Act of 1875 provided for gradual retirement of the 
notes, and their redemption’ in specie beginning in 1879. As re- 
demption approached, their value increased; the greenbacks are 
one of the few instances in which government wartime issues of 
Paper money have been successfully restored to their face value. 

Silver Versus Gold:-—Shortly after the establishment of a bi- 
metallic monetary system in 1792, silver declined somewhat in 
value, A French coinage law of 1803 provided for bimetallism in 
that country, with a ratio of 154 to 1. The greater economic 1m- 
Portance of France in that day and the mint overvaluation of 
silver combined to attract silver to the mint, while gold was driven 
out of use as money. Special circumstances caused silver dollars 
to be drained out of the country to the West Indies, where they 
Could be exchanged for heavier-weight Spanish dollars at one to 
one; the Spanish dollars were then imported and sent to the mint 
for coinage into a larger number of United States dollars. This 
Process could then be repeated, with profit. t 

In effect, these conditions resulted in a de facto silver standard 
Until the coinage acts of 1834 and 1837 adopted a ratio of 16 to 1 
(15.988 to 1 in the act of 1837). The gold dollar was defined as 
23.2 gr. of fine gold (23.22 gr. in the act of 1837), resulting in in- 
creased gold coinage and a flow of silver out of circulation. New 
Bold discoveries in the period 1845-50 made the supply of gold 
Nore plentiful, and the market value of gold in relation to silver 


clined accordingly. By 1853 the amount of silver in the frac- 
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tional coins was reduced, making them less valuable, and bullion 
for coinage of these was to be purchased by the director of the 
Mint, If the silver dollar had at that time been omitted from the 
list of coins to be minted, the United States would have had a de 
facto gold standard. 

In 1873 the silver dollar—which had not been coined for some 
time because silver was more valuable as a commodity—was omit- 
ted from the list of coins to be minted. The volume of national 
bank notes was limited, state bank notes had been taxed out of 
existence, and gold production was smaller than formerly, All of 
these factors combined to limit the increase in money; yet the 
volume of production was increasing rapidly. After the panic of 
1837 a general desire for more money, combined with the attempts 
of silver interests to benefit themselves, resulted in legislation 
for purchase and coinage of silver. The Bland-Allison Act of 1878 
provided for the purchase of $2,000,000 to $4,000,000 of silver 
per month for coinage into silver dollars. The Sherman Silver 
Purchase Act of 1890 directed the Secretary of the Treasury to 
purchase 4,500,000 oz. of silver per month and to issue treasury 
notes based upon it. Silver advocates gained control in the Demo- 
cratic Party in 1896 and William Jennings Bryan campaigned on a 
platform of free silver coinage in both 1896 and 1900, The defeat 
of Bryan in 1900 ended this effort; and earlier that year the Gold 
Standard Act had designated the gold dollar of 25.8 gr. of gold 
(,8; fine) as the standard of value, Gold production had begun 
to increase in 1890 and the general price level began to rise in 
1896; the need for silver money was not so apparent. 

The 20th Century—The panic of 1907 created added interest 
in banking reform, and the Aldrich-Vreeland Act of 1908 created a 
National Monetary Commission. Only a year after the commission 
submitted its report, a bill sponsored by Rep. (later Sen.) Carter 
Glass and supported by President Wilson established the Federal 
Reserve System (q.v.), thus giving the country a central bank after 
a lapse of three-quarters of a century. The 12 federal reserve 
banks serve as bankers’ banks for their respective districts, serve 
as agents for the treasury, and issue federal reserve notes, which 
constitute the chief form of paper money. 

The banking system of the United States in the second half of 
the 20th century included about 13,800 commercial banks, which 
had more than 28,000 banking offices. About 4,800 were national 
banks, About 1,450 state banks (out of nearly 9,000) were mem- 
bers of the Federal Reserve System. The national and state mem- 
ber banks had nearly 85% of the total deposits held by all commer- 
cial banks, and were in most cases larger and more important. 
There were more than 500 mutual savings banks (q.v.) located in 
18 states that had in 1965 more than $50,000,000,000 in deposits. 

Banking structure was strongly influenced by legislation of the 
1930s, especially the Banking Act of 1933, This provided for 
state-wide branch banking by national banks in states where this 
was permissible for state banks, required separation of commercial 
from investment banking, established a system of deposit insur- 
ance, and prohibited payment of interest by banks on demand de- 
posits, The Banking Act of 1935 modified and made permanent 
the deposit insurance plan, changed the organization and powers of 
the board of governors of the Federal Reserve System, giving it 
limited power to increase or decrease reserve requirements of mem- 
ber banks, and made many technical changes in banking law. 

Important monetary legislation also was passed in the 1930s. 
The depression and accompanying bank failures had created a seri- 
ous demoralization of the banking system, and immediately after 
his inauguration President Roosevelt proclaimed a four-day bank 
holiday. Congress passed an Emergency Banking Act on the last 
day of this holiday, and banks considered sound were permitted 
to reopen. A joint resolution of Congress on June 5, 1933, made 
all obligations payable in any legal tender currency instead of in 
gold, and an amendment to an agricultural act, enacted May 12, 
1933, authorized the president to issue greenbacks, devalue the 
dollar, provide for free and unlimited coinage of silver, and take 
other measures to increase the quantity of money. The objective 
was to raise prices as a means of restoring prosperity. This “in- 
flation amendment” also made all coins and currencies issued “by 
or under the authority of the United States” legal tender. 
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The Gold Reserve Act of 1934 transferred legal title to all gold 
held by federal reserve banks to the United States Goveriaivast 
provided for withdrawal of gold coin from circulation, prohibited 
redemption of currency in gold (except with authorization of the 
president), specified that the gold dollar should be reduced to not 
more than 60% and not less than 50% of its former weight, au- 
thorized a stabilization fund for the dollar from the “profit” from 
devaluation, and made other changes. This legislation thus estab- 
lished a provisional international gold bullion standard. Gold did 
not circulate, henceforth, in the domestic monetary system, but 
the fact that it could be exported, subject to treasury licence, made 
it possible for foreign central banks and governments to maintain 
deposits in the United States with the assurance that these could 
probably be converted into gold upon demand. 

During World War II control of consumer credit was added to 
the margin requirements which the Federal Reserve had been au- 
thorized to impose in 1934 as a means of checking the use of credit 
for speculative purposes. War finance was aided by permitting 
federal reserve banks to purchase a limited amount of treasury 
obligations directly instead of in the open market, by exempting 
war loan deposits from reserve requirements, and by reducing the 
minimum reserve requirement of the federal reserve banks to 25% 
of their note and deposit liabilities. The Federal Reserve System 
supported prices of government securities and during the war main- 
tained a fixed pattern of yields for various maturities. These ac- 
tions led some to refer to the Federal Reserve System as “an engine 
of inflation,” and the persistent rise in prices in the period after 
World War TI led to fears that inflation was a continuing problem. 
These fears led to temporary reimposition of consumer credit con- 
trol (Regulation W) in 1948-49 and again in 1950-52. Similar 
control of credit for purchases of real estate (Regulation X) was 
imposed in 1950-52 and a program of voluntary credit restraint 

(VCR) was in effect for a time. 

An “accord” between the Federal Reserve System and the Trea- 
sury in March 1951 gave the Federal Reserve freedom to use instru- 
ments of monetary policy without the necessity of maintaining 
fixed yields for government securities. Although it endeavoured 
to maintain “orderly conditions” in the markets for government 
securities, the actions of the Federal Reserve in the following 
years were aimed at the use of monetary policy (changes in dis- 
count rates, open market operations, and changes in reserve re- 
quirements) to achieve relatively full employment, reasonable 
stability in the general price level, and long-term economic growth. 
Beginning in 1949 a series of hearings of congressional committees 
attempted to throw light on these policies and their relationship 
to management of the public debt and to the growth of financial 
institutions other than commercial banks. By 1957 there was 
consideration of a new National Monetary Commission, similar 
perhaps to that of 1908-12. 

The 1961 report of the Commission on Money and Credit, spon- 
sored by the Committee for Economic Development, a business 
group, and similar reports in England and Canada analyzed the 
goals of monetary and fiscal policy and the financial system. Ma- 
jor changes were not suggested, but many minor suggestions were 
made concerning membership in the Federal Reserve System, re- 
serve requirements, more flexible lending and investing powers for 
financial institutions, and other matters. The balance-of-payments 
problem focused attention on the goal of long-run balance in inter- 
national payments; specific reference to this goal was added in the 
1063 edition of the Federal Reserve System’s booklet on its pur- 
poses and functions. . > 

Efforts to keep short-term interest rates high to prevent addi- 
tal outflow and at the same time to keep long-term 
rates from rising forced abandonment in 1961 of the “bills only” 
policy under which in the 1950s the Federal Reserve System had 
gener: illy restricted open market operations to Treasury bills. 

F as achieved in “twisting” yield curves to raise 


Some success wi s 
erm interest rates but keep long-term rates low to stimulate 


reduce unemployment. 
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Research and developments in monetary theory reemphasized 
the importance of changes 1n the money supply, especially in ma- 
api mic activity. In 1960-61 it was found 


jor fluctuations in econo 
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that a monetary policy might be “easy,” tending to 
market interest rates, without being “expansionary, 
increase the money supply. In the ensuing a 
supply was increasing at 4% per year in 1963-65, 

Extensive use of negotiable time certificates of 
ning in 1961 and revisions in ceilings for interest 
deposits led to rapid growth in time deposits and 


History of Banking: The United States.) i 
4. Public Finance.—Early History. —Under 
Confederation, the federal government was empo 
borrow and to make requisitions on the states, not to 
quently, its financial position was extremely difficult, 
two years it received little more than one-tenth of t 
requested from the states, and during its life it obtai 
enough funds to meet current expenses (and not enon 
terest requirements on the debt). Public finance 
down completely in 1786. Further borrowing had t 
tually impossible and requisitions yielded practically 

The Constitution of 1789 gave the federal govern 
powers in the field of public finance, including the po 
and collect taxes, duties (except on exports), imposts, 
and to borrow money, pay debts, coin money, and x 
value thereof. States were forbidden to coin money 
of credit, make anything other than gold and silver I 
lay any duties on imports or exports. 

The Treasury Department was created with a si 
stead of a proposed commission). Customs duties { 
protective in character), excises, and sale of public land 
revenue, Funding of debt owed in France, Holland, an 
domestically (both by the federal government and by 
states) was provided for in the Funding Act of 1790. 
currency had long since ceased to circulate as cu 
been bought and sold by speculators at from 500 to 1 
small amount was funded into the new debt at 100 to 
of the Continental currency was not presented to th 

Until the Civil War, customs duties constituted tht 
of revenue of the federal government. Sales of public] 
some revenue. Revenue sources were more than suf 
vide for current expenses, and the national debt wa 
zero in 1835—but debt was quickly incurred again 
the depression of 1837 and the Mexican War (1846 

The Civil War Through World War I—The Civil W 
great public-finance problems. Greenbacks issued 
government could not be redeemed in specie and depres 
stantially in terms of gold. In spite of the introduction 
revenue taxes and an increase in import duties, deficits’ 
Marketing of bond issues was aided by the Nationa! 
which required bonds to be used as collateral for bank n 
the war national finances improved; wartime taxes Wi 
and rising customs revenues helped provide budget 
the years 1866-93. Specie payments were resumed 
sury in 1879 and the public debt was reduced continual 
than $1,000,000,000 in 1888. 

The history of federal expenditures has been one 
crease between wars and tremendous increases 10 
expenditures in 1814 reached nearly $35,000,000, in $ 
$1,300,000,000, in 1919 over $18,000,000,000, and in” 
than $95,000,000,000. The same is true of federal 6 
as a percentage of national product for the period a bi 
which national product estimates are available). By 
increase had raised federal spending to 4 level appro 
of the Civil War peak, although per capita spen 
slightly higher than the 1870 peak (which had been #0 
sharp drop). x 5 

The 16th Amendment to the Constitution autho zl 
taxes was ratified in 1913. By 1920 over two- 
revenue came from income and profits taxes, whereas 1 
96% had come from internal revenue and customs 

Even such revenue, however, could not meet ove 
of World War I, and deficit financing was cous 
through sale of short-term obligations to obtain 
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then by funding into large popular bond issues, Five such loans 
during the war and shortly after the Armistice raised about $21,- 
000,000,000, and the public debt reached a peak of over $26 000,- 
000,000 in 1919. Thereafter, however, it was reduced—by about 
$10,000,000,000 over the next decade, 

With the decline of federal spending from the wartime high. 
taxes also were reduced, The excess profits taxes on corporations 
were repealed (although the corporation income tax was raised) 
individual income tax rates were reduced, and some excise taxes 
were eliminated. In the 1920s further tax reductions occurred, 

An important fiscal development was the inauguration of an 
executive budget under an act of Congress of 1921, A Bureau of 
the Budget was established to prepare the annual budget and other 
estimates. At first the budget was largely an accounting document 
designed chiefly to secure economy in government. As the years 
went by, however, the budget became the chief document for pres- 
entation of the president’s views on fiscal policy and expenditure 
programs designed to achieve goals of governmental policy. (See 
BUDGET, GOVERNMENTAL; United States.) 

During and immediately after World War I, the United States 
government made substantial loans to foreign governments for war, 
relief, and reconstruction purposes, The principal debtor govern- 
ments sought to condition their payments of interest and repay- 
ments of principal on receipt of reparations from Germany, and 
no satisfactory method of obtaining repayment of these loans was 
ever devised. Ultimately all European debtor nations except Fin- 
land defaulted, in whole or in part, and by the 1950s the unpaid 
amounts were generally regarded as uncollectible, 

Depression Finance.—Public finance in the decade 1930-39 was 
influenced primarily by the world-wide depression. Unemploy- 
ment necessitated large outlays for relief, work programs, and 
emergency credit institutions. 

The Roosevelt administration, departing from the approaches 
used under Hoover, instituted monetary reform, banking re- 
form, an industrial recovery program, agricultural subsidies, pub- 
lic works and relief programs, Social Security, and unemployment 
legislation. Deficit financing, begun because of necessity, became 
to some extent a policy to aid in recovery. A gift tax, a group of 
manufacturers’ excise taxes, and other miscellaneous taxes were 
enacted in 1932 to add revenue; other taxes were added in 1933 
and 1934. Rates of estate and gift taxes were increased and 
exemptions were decreased. Personal exemptions in the income 
tax were also reduced and rates of both individual income and cor- 
porate income taxes were raised. Taxes were imposed on both em- 
ployers and employees to provide funds under Social Security, be- 
ginning in 1935, The national debt more than doubled from 1930 
to 1939; interest payments did not rise proportionately because 
bank excess reserves made it possible to sell short-term govern- 
Ment obligations at relatively low yields. 

World War II and After-—During World War II there was a 
Steat rise in the national debt, a policy of supporting government 
obligations at an almost fixed pattern of yields, and use of wartime 
controls (allocations, rationing, price and wage controls, and 
credit controls). National defense expenditures, which consti- 
tuted less than half of budget expenditures in 1941, constituted 
about 85% in 1945, dropped to about one-third in 1950, climbed 
ae to nearly two-thirds in 1955, and were slightly over half in 


After reaching a peak of over $269,000,000,000 at the end of 
fiscal 1946, the public debt de- 
tined somewhat to just above 
$250,000,000,000 in the period 
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TABLE XXII.—Budget Expenditures and Receipts of the 
Federal Government by Major Function 
(in $000,000; years ending June 30) 


È = od 
1950 | 1955 | 1960 | 1965 

Expenditures (est.) 

National defense. . , 13,009 | 40,695 | 45,691 | 52,160 
International affairs and finance 4,674 | 2,310 | 3,064 | 4,043 
apace Tegearch and technology. fi) 14 401 4,900 
Veterans’ services and benefits 6,646 | 4,522 | 5,266 | 5,383 
ath, labour, and welfare . | 1,963 | 2,165 | 3,690 | 6,208 
ture and agricultural resources 2,783 | 4,259 | 3,650 | 4477 
Natural resources s 0. 1,206 | 1,203 | 1,714 | 2,735 
mmerce and housing 1,991 1,361 2,085 3,092 
General government , 1,186 | 1,166 | 1,542 | 2,417 
Interest. se d a e a| 5817 | 6,438 | 9/266 | 11,286 
EEN io daily treasury statement basis | ` 341 aralik iin] hurried 
Deduct: interfund transactions . . ,| ... “it | 604 | 833 
otal ig E 39,617 | 64,389 | 76,539 | 97,481 
1950 | 1955 | 1960 | 1905 

Receipts (est.) 

Individual income taxes 15,745 | 28,747 | 40,715 | 47,000 
a ir e Ysa | onsi | “sitar | 10733 
. . . G ” 133 

All other receipts 2752 | 4470 | 6,417 | 7,867 
Total. . 36,495 | 60,209 | 77,763 | 91,200 


penditures, combined with the economic recession of 1957-58, 
necessitated raising the limit a number of times. 

Tax revenues needed for World War II and for the relatively 
high level of expenditures thereafter were obtained chiefly from 
increased personal and corporate income taxes and corporation 
excess profits taxes during certain periods; some revenue was ob- 
tained from excise taxes. Some tax reduction occurred after 
World War II, and the corporate excess profits tax was abolished 
in 1946. Exemptions allowed in the personal income tax were 
increased, and in 1948 legislation permitting “splitting of incomes” 
between husband and wife reduced taxes for married persons (this 
“splitting” had been possible previously only in community prop- 
erty states). The Korean conflict necessitated an increase in taxes 
again; this was followed by some tax reduction in 1954, The 
Revenue Act of 1954 included a provision termed a dividend in- 
come credit, designed to reduce, to some extent, the double taxa- 
tion of corporate dividends. 

‘The great growth of the public debt, which made government ob- 
ligations the chief item of secondary reserves for banks (see Table 
XXIV, showing ownership of government securities), and which 
made the government bond market an extremely important seg- 
ment of the money market, caused concern over the management 
of the public debt. The Patman Committee hearings in 1952 pro- 
vided information concerning the relationship of the debt to the 
monetary and banking system, and later hearings also focused at- 
tention on such significant problems as the status of the board of 
governors of the Federal Reserve System, the relationship of fiscal 
policy (relating to public finance—taxation, budgeting, debt man- 
agement, etc.—and its effect on income distribution) to monetary 
policy (relating to the money supply), the effects of debt manage- 
ment policies, and the use of fiscal and monetary policy to achieve 
economic growth, mitigate business cycles, and at the same time 
maintain “reasonable” stability in the general price level. Reports 
of the Joint Economic Committee of Congress emphasized the im- 
portance of tax policy and expenditure policy in achievement of 
these goals. Necessity of adequate defense, probably requiring 


Taste XXIUL.—Public Debt of the United States by Type of Security 


(in $00,000,000) 


te With the outbreak of Gabe Nonnita 

e Korean conflict in 1950 the Total ~ 1a] Taxand | Special 

a began to rise again (see June 30 | ros | otaj | Treasury inde Notes Totalt | Spode | savings | issues 

able XXIII) and by the end of ad 

fscal 1958 it exceeded $275,000,- [igas 258.7 | 181.3 | 17.0 as 2s $62 | 486 | 104 is 
000. A debt limit, set by toss asec} isa] ios 138 | 407 gig | sea | 19 | 43 

T ee erm eae i aa 3 | 85 | 88 as 
0,000,000,000 by the end of L12 2 uaranteed securities, not shown separately. tIncludes 


f orld War II and then lowered 
° $275,000,000,000. Heavy. ex- 


Includes some debt not subject to statutory debt limitation and Ss fasta adjusted service bonde, not shown separately. 


je Treasury. 


ET 


738 


Taste XXIV.—Ownership of U.S. Government Securities, 
Direct and Fully Guaranteed* 
Gn $000,000,000) 


June 30 | 1940 | 194s | 1950 | 1955 
Held by banks, total . $18.6 | $106.0] $84.0) $87.1 
Commercial banks > : |f 16.1 | 842| 65.7] 635 
Federal reserve banks | | 25| 28| 183| 236 
Held by nonbank investors, total | 299 | 1531| 173.3| 187.3 
U.S. government agencies and 
trust funds . s -e 7.1 uo 37.9 50.6 
Mutual savings banks at 96) 116) 87 
Insurance companies 6s 22.7 20.1 14.8 
Individuals . ‘ 10.1 58.9 67.1 Os 
All other investorst. 3a | 370| 366| 484 
Total gross debt . $48.5 | $259.1 | $257.3 | $274.4 


„Detail will not always add to totals because of rounding. 
ciations, state and 
Source 


f dealers, bı HLS all oth 
governments, foreign accounts, dealers, brokers, an: others. 
: US, Department of the Treasury. 


rising levels of defense spending, was recognized, together with the 
need for careful attention to the destabilizing effects of government 
spending at certain times, 

As the 1960s began, a “fiscal drag” was recognized—revenues 
would considerably exceed expenditures at full employment, with 
given expenditure levels. A tax cut of more than $10,000,000,000 
was proposed in 1962 and enacted in 1964 after lengthy discussion. 
This contributed to continuing expansion in business activity as 
1965 ended. Expansion after the trough in February 1961 was the 
longest in peacetime records, but the “full employment budget 
surplus” was still estimated at several thousand million dollars, in 
spite of excise tax cuts in 1965. Rising expenditures for the war in 
Vietnam necessitated the rescission of the excise tax cut less than a 
year after it became effective. The use of tax cuts to stimulate 
a rise in business activity when there was a current budget deficit 
was an unprecedented step; it was hoped that this new use of fiscal 
policy, together with an expansionary monetary policy, would bring 
actual output closer to estimated potential output and induce a 
more rapid rate of future growth. (C. N. He.) 


D. TRANSPORT AND COMMUNICATIONS 


It is easy to forget that 200 years after the establishment of 
the first English colony in 1607 virtually all important towns were 
on tidewater and nearly all freight was carried in small sailboats. 
Overland transportation was confined to unsurfaced roads and 
trails which were impassable to wheeled vehicles during much of 
the year. It is not surprising that contemporary writers believed 
that many centuries would be required to fill the vast territory 
acquired by the Louisiana Purchase. Yet within 160 years that 
territory, and much more, was populated to an average density 
greater than that of the coastal strip at the time of the Revolution. 
The successive revolutions in transportation had much to do with 
this. 

1. Historical Development.—Roads were the first of three 
major transportation developments to follow the American Revo- 
lution. Their expansion continued for several decades in spite of 
increasing and soon overwhelming competition from canals and 
railroads for long-distance bulk carriage. All-weather surfaces of 
various types, including wooden planks, were installed, materially 
increasing the loads that could be drawn with a given number of 
horses, oxen, or mules, 

In addition to the cost advantages of such roads, the power of 
the English Navy provided compelling military reasons for build- 
ing roads parallel to the coast that could not easily be cut off 
by sea. Although there were several comprehensive plans for 
a network of national highways, only one of any importance, the 
Cumberland Road, was constructed with national funds. Public 
interest was expressed by land grants and other aids. The numer- 
ous roads built predominantly by private turnpike and plank-road 
companies sooner or later ran into financial difficulties and were, 
for the most part, turned over to local control where the obligation 

to keep them passable fell to abutting property owners with a 

„ate interest in their maintenance. 
rete in highways revived with the invention of the safety 
bicycle in the 1800s and became an overriding interest with the de- 
velopment of the automobile Highway construction was a 
by the states; federal aid began in 1916.. A system of nation: 
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highways, financed 90% by the federal gove; a 
taken in 1944 and expanded in 1936. These deus 
gether with expansion of the state highway systeiih a 
highways back in contention with the railroads as ae ced the 
of both passengers and freight. pei Movers 

Technological considerations seem to explain the fortunes y 
the various transportation mediums. Teams of horses collie 
heavier loads over all-weather surfaced roads than over daea 
roads. The same teams could draw still heavier loads on Ha 
Neither could compete with the load-drawing power of the ae 
locomotive. Although steam could be economically applied to 
larger ships, the amount of useful cargo space rises rapidly vith 
the size of steamships, putting steam-powered canal boats ata 
serious disadvantage. 

Some canals, like some roads, were abandoned, but character. 
istically, no general mode of transportation ever disappeared, 
Coastwise shipping, roads, canals, railroads, and other forms of 
transportation all have some advantage. The mammoth tanker, 
the diesel-powered towboat and barge, the railroad, the pipeline 
the truck, the automobile, and the airplane—each provides the 
lowest-cost service for some type of freight or passenger move- 
ment. As technological advances occur, the type of transportation 
favoured by each advance expands and the others become limited 
to their most advantageous services, 

Land that is useful and indeed valuable for agriculture in, for 
example, the United States would not be so in an underdeveloped 
country lacking an extensive and efficient transportation system, 
Where soil conditions and climate permit agriculture in sucha 
country, the development of adequate transportation can increas 
the area of useful land. In any nation, an area enjoying cheap 
transportation need not produce even its necessaries if it can p- 
duce a surplus of some product that can be sent out and exchanged 
for other goods and services. Thus efficient transportation makes 
it possible to concentrate production of the various raw materials 
where nature provides them most abundantly and to produce nev 
commodities with near-maximum economies of scale. 

Illustrative of this type of specialization is the concentration 
of iron- and steelmaking at Pittsburgh, where good coking cot, 
iron ore, and local water transportation made possible much lower 
costs than could be obtained nearer the centres of population ot 
the coast where ore and fuel were of lower quality. A more oa 
plicated structure of the industry followed the installation 
locks at Sault Ste. Marie, bringing together the mian 
fields at the base of Lake Michigan and the rich iron deposits i 
Duluth, Minn. The location and efficiency of U.S. ane 
likewise a result of changes in transport. To take a single ul 
ple, the fresh-meat industry was once local by necessity. 
to be concentrated close to the final markets so that pane 
be driven—in relatively small numbers—to local era i: 
With the development of the railroad and particularly © il 
refrigerator car, ranchers on the western plains could Ree 
on the free grass of the public domain and ship greal railroad 
with moderate weight loss to huge packing plants at fet in! 
centres. From there the products were distributed to rane 
sumer markets. The modern highway brought still ano Hf a 
Ranchers who own their own trucks can compare prices transport 
packing plants by means of frequent radio reports of the we! 
their cattle accordingly. In this way they avoid Ltt i ceattl 
loss that accompanied longer shipment of babe reduce 
markets, The resulting reorganization of the in ren, uch 
the importance of meat packing at the great rail jun x 
Chicago. tion 

aa idea of the growth of various types of tt Ae 
the U.S. can be gained by a brief comparison of si i mileage 
cording to U.S. Department of Commerce figures, from mi 
206,000 K 

adh 
1900. By 1940 it was 1,340,000 mi. (2,160,000 KT) semik 
grown past the 2,700,000 mi. (4,350,000 km.) pl 
1960s. This increase was paralleled by the rise p o mote 
registered motor vehicles—from about 8,000 in l miles of frei! 
87,000,000 in the year 1965. The number of ton- 
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moved by intercity motor vehicles rose from 62,000,000,000 in 
1940 to 173,000,000,000 in 1950 and to about 350,000,000,000 in 
the 1960s. i 

Railroad mileage in operation, on the other hand, reached a peak 
somewhat earlier. In 1914, as the great era of railroad building 
drew to a close, it stood at 256,547. There was a slight increase 
thereafter—in 1930 the figure was somewhat more than 260,000 
mi.—followed by a steady decline. Slightly less than 230,000 mi. 
of first-line track were in operation in the 1960s, With some 
fluctuations relating to the state of the economy, the volume of 
railroad freight tended to hold steady or even increase, although 
the percentage of total freight traffic carried by rail declined from 
63 in 1940 to 47 in 1958 and to less than 44 in the mid-1960s (as 
compared with a rise from 9.5% to 24% for motor vehicles over 
the same period), Railroad passenger-miles fell from 47,370,000,- 
000 in 1920 to 23,295,000,000 in 1958 (a year in which railroads 
were surpassed by the 25,343,000,000 passenger-miles flown by 
domestic aircraft) and had declined to about 18,000,000,000 by 
mid-1965. 

Airlines, while carrying less than 1% of total freight, rose in 
this capacity from 14,000,000 ton-miles in 1940 to 1,300,000,000 
ton-miles by the mid-1960s. The other two principal freight car- 
riers, inland waterways and pipelines, showed less spectacular in- 
creases. In 1940 inland waterway transport—including the Great 
Lakes—accounted for 118,000,000,000 ton-miles of freight, or 
about 18% of the total. By the 1960s the volume had risen to 
more than 234,000,000,000 ton-miles but the percentage had de- 
dined to 15.9%. Volume carried by oil pipelines rose from 59,- 
000,000,000 ton-miles or almost 10% to 250,000,000,000 ton-miles 
or about 17% during the same period. 

Communication has played a role similar to that of transpor- 
tation in producing a unified nation from a far-flung, sparsely 
populated land. Congress recognized its importance when it estab- 
lished the Post Office in the first year of the republic. The break- 
through in modern communications came with the application of 
electricity to the sending of messages. The telegraph, which put 
the Pony Express out of business, was followed by the telephone, 
radio, and television, Telecommunications are an indispensable 
part of air and sea transportation as well as an important adjunct 
to nearly every business, national defense, and entertainment. 

Telecommunication has virtually annihilated space and time. 

Transportation is not far behind. They represent triumphs of 
technology which have laid the basis for a growing world con- 
sciousness that may presage a world community. It is a simple 
fact that from the standpoint of communication time and trans- 
portation time the globe is smaller today than was the American 
tepublic of 1803. 
_ 2. Roads.—The road system of the United States can be divided 
into rural farm-to-market roads, intercity and interstate highways, 
and city streets, In the 1960s there were about 500,000 mi. of city 
streets and more than 3,000,000 mi. of farm-to-market (locally 
controlled) roads, as compared with 800,000 mi. of state and fed- 
eral highways. 

Rural: Roads-—Farm-to-market roads are the last to receive all- 
weather surfaces, primarily because of the great area to be im- 
proved and the high cost as compared with the amount of use, but 
by the mid-1960s about 72% of such roads had some kind of all- 
Weather surface, Good rural roads have increased the ability of 
the farmer to market his own products to greater advantage. 

hey have also removed much of the isolation of rural life. Along 
With the increased use of farm machinery and the spread of rural 
electrification to more than 95% of U.S. farms, improved roads 
helped to transform farm life after 1900, greatly reducing the his- 
toric distinction between city and rural ways of living.” 

Intercity Roads —Until the coming of the automobile and truck, 
Virtually no roads or streets were provided with all-weather sur- 
faces except in the most heavily traveled parts of the cities. 
lence, construction and maintenance costs were low. The na- 
tional highway system began to take shape during World War I, 
although the initiative remained with the states. Gasoline taxes 
Provided a ready source of revenue which could be tapped to fi- 
nance highway construction, and the growing popularity of the 
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private automobile gave widespread acceptance to this form of 
governmental enterprise. 

Roads built primarily for private passenger cars were available 
for motor trucks as well, and the amount of truck traffic rose from 
none in 1903, when truck production began, to 41,000,000,000 
vehicle-miles in 1930 and beyond 140,000,000,000 in the 1960s, 
only 37% of which was in cities. Tonnages increased even more. 
The greater weight of trucks and the traffic congestion on hills oc- 
casioned by them produced controversy. It has been contended 
that trucks do not pay for the added highway construction and 
maintenance costs which their great weight and width make neces- 
sary. However, trucks have demonstrated speed and convenience, 
resulting from ease in packing and handling and avoidance of time 
lost in switching yards, sufficient to enable them to take over many 
of the more profitable types of shipment formerly handled by the 
railroads, in spite of the trucks’ higher ton-mile cost. 

Trucks are relatively most efficient for small-lot and short-haul 
shipments, and it is in this field that they have cut most severely 
into railroad business. Local distribution of products is almost 
completely handled by trucks because of their flexibility. 

In the mid-1960s intercity bus lines using the public highways 
provided about 15% more passenger-miles than the railways but 
slightly less than half as many as the airlines. The private auto- 
mobile is by far the most important intercity carrier of passengers, 
accounting for 90% of the passenger-miles, Buses fill certain 
transportation needs better than any rival method. Because roads 
exist to all towns, greater coverage can be given. Operating with a 
seating capacity less than that of a railway coach and with only one 
hired operator per unit, buses can offer frequent schedules to lo- 
calities where comparable railroad service is unprofitable. Fares 
are often lower by bus than on any other form of transportation, 
and the average speed, including stops, may be as fast as that of 
the private automobile. 

City Streets—Transportation of passengers within and between 
cities was revolutionized by the automobile, but not before a prior 
revolution by the street railways had taken place. With the advent 
of the electric-traction motor, trolley cars running on rails appeared 
in cities all across the nation. In many cases these streetcar sys- 
tems branched out into interurban services which competed di- 
rectly with the railroads for passengers on intercity runs. At its 
peak, street-railway mileage exceeded that of the railways proper. 

‘The residential sections of cities grew along the streetcar lines, 
the streets remaining unsurfaced in most cases, but with inex- 
pensive sidewalks providing good footing to the houses, A tre- 
mendous incentive was thus provided toward centralization of 
business in the downtown sections where the trolley lines con- 
verged. Businesses a little way out were sharply penalized, since 
the shopper was on foot and home delivery was still a luxury. 

With the advent of the automobile and surfaced roads, the 
spaces between the elongated residential districts filled up. The 
flexibility of the automobile brought business districts miles apart 
into competition with each other, and the great advantage of a 
downtown location was, at least partially, offset by the advantage 
of large parking lots at suburban shopping centres, Nor was de- 
livery so much of a problem. Many shopkeepers who had built 
businesses based on the telephone and rapid delivery found that 
when women started to drive as a matter of course, they preferred 
to shop and carry their orders home in their own cars, saving, at 
least in their eyes, the delivery cost. 

Street railways went into sharp decline and by the 1960s had 
all but disappeared in cities of less than 500,000*population. Some 
subways and elevated trains and many transit buses remained, 
All showed declining traffic and poor financial health. Many were 
being subsidized in one way or another in the belief that they 
provided an indispensable service and in the hope that they might 
partially displace the private automobile, especially for commuting 
to and from work, and thus relieve urban congestion while preserv- 
ing concentration in the central city, and thereby maintaining, or 
increasing, property values in such areas. If successful, it was 
argued, this could also help preserve central cities and the validity 
of municipal governmental units. (See also Roaps AND Hicu- 
ways; Motor TRANSPORTATION ; ELECTRIC TRACTION.) 
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3. Inland Waterways.—Two major divisions of inland water 
transportation exist in the U.S—shipping on the Great Lakes (q.v.) 
and shipping on the rivers and canal systems. Nearly all of this 
traffic is freight, although a few excursion and Ppassenger-car ferries 
on the Great Lakes and numerous short ferry lines continue to 
operate. 

Although the relative importance of water traffic declined with 
the growth of railroads, the total volume of shipping rose to 
new highs, both on the Great Lakes and on the Mississippi River 
(g.v.) and on other river systems. Great Lakes commerce was 
given additional impetus by the opening of the St. Lawrence Sea- 
way (g.v.) to larger oceangoing ships in 1959. 

Historically, the opening of the Erie Canal, connecting Lake 
Erie (above Niagara Falls) to the Hudson River and New York 
City, diverted much trade, particularly in grain, from the long trip 
down the Mississippi River system to New Orleans and then by 
sailing vessels to the East Coast or abroad. This canal, greatly 
deepened and widened, continues to function as the New York 
State Barge Canal. The shift of trade from a north-south to an 
east-west direction set a permanent pattern for U.S. freight traffic. 

Heavy products that can be handled on a very large scale pre- 
dominate in waterway movement, Iron ore, coal, grain, petroleum 
products, sand and gravel, cement, and similar products are the 
principal commodities moved. On the Ohio-Mississippi River sys- 
tem automobiles and similar items are moved by barge, but even 
when placed in many layers they fail to weigh enough to be con- 
sidered a full load. 

The application of steam power to water transportation occurred 
at the most rapid rate on the Mississippi system, Prior to the 
river steamboat, produce was rafted down the river to New Orleans 
where the rafts were broken up for lumber while the crews re- 
turned north overland, With steam, upriver traffic was possible 
even with large loads. The combination of upstream and down- 
stream trade served to lower costs, enabling New Orleans to hold 
much of the mid-continental trade. However, the growth of rail- 
road routes to serve the river ports effectively put an end to pas- 
senger traffic and all but the heaviest freight traffic by water. 

By mid-20th century virtually all inland water freight, except 
on the Great Lakes, was carried in barges. Towboats are lashed 
to groups of barges in such a manner as to make each unit virtually 
a single ship. River-channel depths are maintained by dredging, 
construction of jetties, and similar devices. The day of the 
shallow-draft river boats is gone, and it is difficult to imagine 
that steamboat service at one time reached more than halfway 
across Montana. 

The Great Lakes are likewise a flourishing waterway, the locks 
at Sault Ste. Marie being the busiest in the world in terms of ton- 
nage passed. There, immense but rather slender ships carry tre- 
mendous tonnages, especially of iron ore, during the ice-free 
months, (See also WATER TRANSPORT, INLAND.) 

4. Railways.—The 19th century was a railway age in the United 
States. In the 20th century railways remained the largest carriers 
of freight, in spite of the rise of competitors on the land, under 
the land, and in the air. a ee 

During the Civil War railroads proved their great military 
value. Not only was it difficult to keep a railroad out of opera- 
tion, but railroads revolutionized the speed of movement, especially 
of supplies. Three decades after the Civil War, the railway net- 
work of the United States was virtually completed. At that time 
it was the only economical form of transportation for much of 
the country. A c8mparison made in 1873 for the period 1866-73 
reported rail rates of 5.2 cents a mile per passenger—7.3 cents 
below stagecoach rates—and rail freight rates at 8 cents per ton- 
mile—a saving of 21 cents as compared with wagon freight. The 
rail charges given in this comparison are higher than others re- 
ported for the period. By 1880 freight charges were about 0.7 
cents per ton-mile and passenger fares about 2.1 cents per mile. 

The railway age greatly accentuated the shift in the main flow 
of traffic, begun in the canal era, to an east-west rather than a 
north-south direction. Interregional specialization within a na- 
tional market, made possible by the railroad, contributed greatly 
to the tremendous and sustained rise of production during the 
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century. Finally, along with the development of telecom 
tions, the railroad bound the nation into greater Political 
Loyalty to localities and states began to be surpassed Ps 
to the nation as economic interdependence and the phy: ; 
bility of the population brought greater cultural homogenei 

The rapid completion of the railway network was stimula 
government activity at all levels. The federal government 
construction loans, later repaid with interest, and grants o 
cels of land amounting all told to 131,350,534 ac. (53,157, 
or about 9.5% of the areas of the states served along the | n 
way. State and local governments gave concessions, provid 
for terminals, and purchased railway bonds to attract raily, 
their territories. i 

At the outset this participation was unaccompanied by restr 
tive regulation, but the monopolistic power of railways wher 
confronted by rivals, and “cutthroat” rate setting where 
did exist, brought a demand for public regulation to whid 
the federal government and most states responded by establish 
regulatory commissions. Because of the constitutional li 
of federal power to interstate commerce, the federal Inti 
Commerce Commission (ICC), set up in 1887, left to state 
missions the regulation of railways insofar as purely intrast 
transportation was concerned. While this distinction 
valid, the scope of federal regulation was gradually widened 
creasingly broad interpretation as to what could be said to “affe 
interstate commerce.” Designed at first to prevent excessive 
ings as a result of monopoly power on the one hand, and top 
predatory competition intended to establish monopoly power 
rival railway systems existed on the other, the regulation o 
roads came to be primarily directed toward establishing a m 
structure that would enable the railways to enjoy a “fair 
of the traffic and at least moderate financial health in the 
increasing competition. Since 1960 the effectiveness of cor 
tion from other forms of transportation has received greater 
nition. Railroads have been given greater discretion in 
relations, competitive services, and rates, all intended toh 
rest the relative decline in railroads’ share of intercity 
traffic. (See also Ratway: Railways in the United S 
TERSTATE COMMERCE.) 

5. Pipelines.—In the 20th century pipelines became | 
carriers of fuels. Oil, natural gas, and, after late 1958, coal: 
in quantity and for considerable distances in underground 
First used in the 1860s to avoid high railroad rates for oil, 
lines to gather oil from the wells and bring it to refineries ý 
farms where it could be transshipped soon became common: ; 
lines carrying refined petroleum products were laid. a 
livered petroleum to ocean ports for loading on tanke! id 
enough to provide economical transportation to the East Cots 
elsewhere. Others penetrated areas otherwise servi A 
or road. Different products may be carried in the same 
one time a “plug” of water separated one product a ; 
but experience showed this to be unnecessary since VAA 
mixing occurs in the line. mufa 

The resulting economical handling of crude and bi 
petroleum products led to a tremendous expansion 1 te 
contributed greatly to the development of the raha di 
truck, the bus, and the farm tractor, led to the vU A 
oil in home heating, and provided a cheap fuel soe ait 
industrial purposes in which close control of tempera! 
of ash are important. oe , 

Another cotati achievement of the pipeline Si be f 
natural gas from virtual uselessness into a aan od 
power. Formerly much natural gas, produced as : aliy bu 
the petroleum industry, was vented into the air, water 
“flared,” in the process. Although many uses for RE, 
been found, such as providing raw material for Pe seh 
made fibres, its basic use is as an industrial and peline 
Natural gas is distributed almost exclusively by ae 
some is liquefied for shipment by tanker. Pipe 
World War II for the transmission of oil to the f: 
time when German submarines were taking a heavy 
between the Gulf Coast and the eastern seaboarcy 
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quently converted to natural gas, and new lines extending from the 
midcontinent as far as Seattle were built in the postwar period. 
Thus, an enormous amount of power which formerly went largely 
to waste was utilized to produce benefits over a wide area, To- 
gether with oil, natural gas supplies more British thermal units of 
energy than any other source in the United States, 

New possibilities for the pipeline industry were opened with 
the construction of a 108-mi. (174 km.) line from Cadiz, O., to 
Cleveland, capable of delivering 1,200,000 tons of coal annually. 
Small lump coal is pumped with water through the line. 

6, Transmission Lines.—Although not ordinarily classified as 
aform of transportation, the transmission of electricity is a direct 
substitute for the movement of coal, petroleum, and gas since large 
quantities of these are converted into electricity before final use. 
The cost of transportation of coal, oil, and gas has also affected the 
extent to which electricity is developed by water power rather than 
by coal, oil, or gas-burning plants, In general, the power lost in 
transmitting electric power over long distances is sufficiently large 
to make it profitable to move fuels close to the power-consuming 
markets. However, improved methods of transporting electricity 
have enabled steam plants to locate at more favourable sites. 

Inherent advantages exist in large integrated systems in which 
many plants can feed power into a grid which serves a large area. 
Electricity flows toward the points of highest drain in a predict- 
able way, and the various plants can be activated to provide over- 
all economies not available to smaller systems. Such grids can 
come close to making full use of water-power resources, often 
using steam plants to adapt production to demand and stream 
conditions. Failure in a grid is rare but in November 1965 an in- 
correct relay setting in a plant in Ontario, Can., resulted in a 
blackout over 80,000 sq.mi. in the northeastern U.S. and south- 
eastern Canada. In the second half of the 20th century, avail- 
ability of cheaply transported power contributed to the suburban 
and rural location of industries. (See also Power, above.) 

T. Shipping.—During and after World War II ocean shipping 
rose in significance. New discoveries of mineral deposits abroad, 
more economical methods of transportation, depletion of many 
U.S. resources, and greater dependence of the free world upon 
U.S. investment all worked to this end. Although the U.S. con- 
tinued to export wheat, cotton, and other agricultural materials, 
it also exported large amounts of industrial materials and imported 
considerable quantities of basic raw materials and fuels, particu- 
latly iron ore, oil, and wood pulp, as well as manufactured prod- 
ucts. Following World’ War II ocean shipping continued to rise 
in volume with world prosperity, but the gross tonnage of US. 
merchant vessels engaged in foreign trade declined from the war- 
time peak. This decline continued, largely due to the competitive 
disadvantage of U.S. lines which must hire seamen who have the 
alternative of working in the highly productive U.S. economy. 
(See Supine: United States.) 

8, Air Transport.—Civil aviation, more than any other form 
of transportation, owes its development to military applications 
during World Wars I and II. It has grown most rapidly and is 
Most significant competitively in the transportation of passengers 
and mail, Air transport inevitably involves high costs per ton- 
mile, making it impractical for shipping large quantities of heavy 
freight. Nevertheless, a surprising amount of heavy equipment is 
shipped by air. In cases where whole operations may be halted 
by the breakdown of a single piece of equipment and the cost of 
shutting down exceeds the cost of moving the part by air, or where 
itis less costly to use air express than to stock replacement parts in 
quantity when the probability of breakdown is small, air transport 
May actually result in savings. In sparsely settled areas, and 
“Specially where road and railroad building is expensive because 
of bogs, permanent frost, lack of suitable rock for ballast, or rugged 
terrain, air transport, which saves the capital cost of extensive 
toads, may be more economical than its alternatives. 

The airlines made the most startling gains in the field of pas- 
Sehger service, surpassing both commercial motor carriers and rail- 
toads by the late 1950s, It seems entirely possible that in this 
eld, at least, aviation may revolutionize US. transportation in the 

th century much as the railroad revolutionized it in the 19th, 
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By the second half of the 20th century, civil aviation itself was 
being transformed by the introduction of jet aircraft, resulting 
in faster airspeeds and larger craft, many capable of carrying over 
150 passengers. This conversion to jet service brought additional 
problems in the form of the need for larger airports situated well 
outside built-up portions of cities, Thus the discrepancy between 
the speed of air travel and the inconvenience of terminal locations 
in relation to city centres became more apparent, 

The use of private aircraft showed steady gains after World War 
II, a trend that was encouraged by the return to civilian life of 
many men who had learned to fly in the armed forces, In abso- 
lute terms, however, this was a very minor part of the total trans- 
portation picture. 

In overseas traffic, the jet airliner provides formidable com- 
petition to the ocean liner. Making up in speed and frequency 
of scheduling what it lacks in size, a single aircraft carries as many 
passengers as a large cruise ship over a year’s time. Furthermore, 
initial costs are lower and the crew required is substantially less. 
(See also Aviation, Civil: United States.) 

9. Communications.—The size of the U.S. communications 
industry is impressive. The post office, the only government- 
owned and operated communications system in the U.S., was 
handling more than 70,000,000,000 pieces of mail annually in the 
1960s. Although domestic telegraph has declined, the number of 
intercity and international messages has grown substantially, By 
the early 1960s most of the telephones in the United States could 
be dialed directly. There were about 400 telephones for every 
1,000 persons, Approximately 5,000 AM and FM radio broad- 
casting and television stations were in operation in the mid- 
1960s, and, according to the Department of Commerce estimates, 
less than 4% of U.S. homes were without radio receivers and only 
about 7% were without television sets. (See also BROADCASTING: 
U.S. System; Postat Services: United States; TELEGRAPH; TELE- 
PHONE; TELEVISION.) 

See also references under “United States (of America)” in the 
Index. (D. A. Wo.) 
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Commonwealth, new ed. (1922-23); A. de och Brogan, age 
in America, ed. by Phillips Bradley (1945); D. "ofice and 
in America (1954); E. S. Corwin, The President: 
1787-1957, 4th ed. (1957) ; S- Lubell, The ht ; W. E, Bi 
(1952) ; D. Truman, The Governmental Process, K ži Hofstadteh, 
American Political Parties, 4th ed. (1964); Ri The Spirit of 
American Political Tradition (1948) ; J. A. Smith, 
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an Government (1911). See also the quarterly bibliographies 
american Political Science Review; Council of stag heal ed 
Book of the States (biennially); International City Managers’ As- 
sociation, Municipal Year Book (annually); Legislative SA 
Service, Library of Congress, The Constitution of the United States 
of America, annotated (1964). 

Taxation: R. Blough, The Federal Taxing Process (1952); Sidney 
Ratner, American Taxation (1942) ; J. Burkhead, Government Budget- 
ing (1956); Harold M. Groves, Financing Government (1954); Alvin 
H. Hansen and Harvey S. Perloff, State and Local Finance in the 
National Economy (1944) ; William Anderson et al., Intergovernmental 
Fiscal Relations (1956) ; J. A. Maxwell, The Fiscal Impact of Federal- 
ism in the United States (1946) ; Morris A. Copeland, Trends in Gov- 
ernment Financing (1961); John M. Firestone, Federal Receipts and 
Expenditures During Business Cycles 1879-1958 (1960), 

Living Conditions: Gertrude Bancroft, The American Labor Force: 
Its Growth and Changing Composition (1958) ; J, Frederic Dewhurst 
et al., America’s Needs and Resources—A New Survey (1955); Paul H, 
Douglas, Real Wages in the United States 1890-1926 (1930) ; US. De- 
partment of Commerce, Bureau of the Census, Historical Statistics of 
the United States, Colonial Times to 1957 (1960; continuation to 1962 
also available) and Statistical Abstract of the United States (annual) ; 
US. Department of Labor, Bureau of Labor Statistics, Economic 
Forces in the U.S.A. in Facts and Figures, 7th ed. (1963), Survey of 
Consumer Expenditures 1960-61 (1965), Employment and Earnings 
(monthly), and Trends in Wage Differentials 1907-1947, a selection 
of articles from the Monthly Labor Review, August 1946 and April, 
June, and August 1948 issues; U.S, Department of Labor, How Ameri- 
can Buying Habits Change (1959); U.S. Department of Health, Edu- 
cation, and Welfare, Welfare in Review (monthly); U.S. Senate, 86th 
Congress, 2nd session, Special Committee on Unemployment Problems, 
Readings in Unemployment (1960). 

Welfare Services: J. L. Gillin, Poverty and Dependency: Their Re- 
lief and Prevention (1937); E. M. Burns, The American Social Secur- 
ity System (1949) and Social Security and Public Policy (1956); 
D. Gagliardo, American Social Insurance, rev. ed. (1955); Robert J. 
Myers, Social Insurance and Allied Government HS i (1964) ; 
F, J. Bruno, Trends in Social Work as Reflected in the Proceedings 
of the National Conference of Social Work, 1874-1956, 2nd ed. (1957); 
H. L. Lurie (ed.), Encyclopedia of Social Work, 15th ed. (1965). 

Law Enforcement: Bruce Smith, Police Systems in the United States, 
tev. ed. by Bruce Smith, Jr. (1960); Arthur C. Millspaugh, Crime 
Control by the National Government (1937); O. W. Wilson, Police 
Administration, 2nd ed. (1963) ; Journal of Criminal Law, Criminology, 
and Police Science. 

Education: Hollis P. Allen, The Federal Government and Education 
(1950) ; U.S. Office of Education, Biennial Survey of Education in the 
United States (1921 et seq.); R. Freeman Butts and Lawrence A. 
Cremin, A History of Education in American Culture (1953) ; Newton 
Edwards and Herman G. Richey, The School in the American Social 
Order, 2nd ed. (1963); James B. Conant, Shaping Educational Policy 
(1964); Allan M. Cartter (ed.), American Universities and Colleges, 
Sth ed. (1964); Frederick Rudolph, The American College and Uni- 
versity (1962). 

Defense: Gordon R. Young (ed.), The Army Almanac (1959) ; Office 
Chief of Military History, The U.S. Army in World War 11, a multi- 
Volume series; R. E, and T, N. Dupuy, Military Heritage of America 
(1956) ; Walter Millis, Arms and the State (1958); A. A. Ekirch, The 

ivilian and the Military (1956); E. Huzar, The Purse and the Sword 
(1950); D. W. Knox, History of the United States Navy, rev. ed. 
(1948) ; D, W. Mitchell, History of the Modern American Navy, From 
1883 Through Pearl Harbor (1946) ; Harold H. and Margaret Sprout, 
Toward a New Order of Sea Power (1940); Bernard Pde Sea 
Power in the Machine Age (1941); S. E. Morison, History of nited 
States Naval Operations in World War II (1953 et seq.); W. F. Craven 
and J. L. Cate (eds.), The Army Air Forces in World War II, 7 vol. 
(1948-55) ; Alfred Goldberg (ed.), History of the United States Air 

orce, 1907—1957 (1957). ” 
he Economy: General: Moses Abramovitz, “Economics of Growth, 

Survey of Contemporary Economics, vol. ii, ed. by B. F. Haley, 
Pp. 132-182 (1952); J. Frederic Dewhurst et al., America’s Needs an 

sources (1955); Harold G. Moulton, Controlling Factors in Eco- 
nomic Development (1949) ; Ross M. Robertson, History of. the Ameri- 
‘an Economy, 2nd ed. (1964) ; Joseph A. Schumpeter, Business Cycles 
(1939; reprint, 1964); Harold F, Williamson (ed.), The Growth of 
the American Economy, 2nd ed. (1951); W. S. and E. S. Woytinsky, 

orld Population and Production (1953) and World Commerce aw 
overnments (1958) ; U.S, Department of Commerce, Bureau of the 
ensus, Historical Statistics of the United States, Colonial Tane ie 
ae (1960) and Statistical Abstract of the United States (annual ); 
pozd of Governors of the Federal Reserve System, Historical Char 
ok (annual); John W. Kendrick and M. R. Pech, Productivity 
Trends in the United States, a study by the National Bureau of e 
oie Research (1961); Douglass C. Manh, Tse Economic Growt 
e United Stat m 1790 to 1860 (1961). 3 

Production: ee Ce et al, National Product Since “Ha 
(1946), National Income and Its Composition, 1919-1938 (1941), nal 
abses of Economic Change (1960); Robert F. Martin, Aa d 

come in the United States, 1799-1938 (1939) ; Economic Indicators: 
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Productivity, Prices, and Incomes, historical and descriptive materials 
prepared for the Joint Economic Committee by the committee staff 
(1957); Federal ‘ower Commission, report, Production of Electric 
Energy and Capacity of Generating Plants (annual); Resources for 
Free: om, a report to the president by the President's Materials Policy 
Commission (1952); Board of Governors of the Federal Reserve Sys- 
tem, Federal Reserve Bulletin (monthly); US. Department. of Agri- 
culture, Agricultural Statistics (annual); U.S, Department of Agricul- 
ture, Forest Service, Timber Trends in the United States (1965); US, 
Department of Commerce, Bureau of the Census, Census of Manufac- 
tures (quadrennial), Census of Agriculture (quinquennial), Survey of 
Current Business (monthly), National Income (1954), Historical Sta- 
tistics of the United States, Colonial Times to 1957 (1960), and Sta- 
tistical Abstract of the United States (annual); U.S. Department of 
Interior, Minerals Yearbook (annual); Fish and Wildlife Service, 
Fishery Statistics of the United States (annual); U.S, Department of 
Labor, Bureau of Labor Statistics, Employment and Earnings 
(monthly). 

Trade and Finance: E. R. Johnson et al, History of Domestic and 
Foreign Commerce of the United States, 2 vol. (1915; reprint, 1964) ; 
Harold Barger, Distribution's Place in the American Economy Since 
1869 (1955) ; Edward L. Ullman, American Commodity Flow (1957); 
U.S. Department of Commerce, The United States in the World Econ- 
omy (1943); F. W. Taussig, The Tarif History of the United States, 
8th ed. (1931; reprint, 1964); William Adams Brown, The United 
States and the Restoration of World Trade (1950); W. A. Brown and 
R. Opie, American Foreign Assistance (1953); Charles N, Henning, 
International Finance (1958); J. H. Adler, È. R. Schlesinger, an 
E. Van Westerborg, The Pattern of United States Import Trade Since 
1923 (1952); Percy W. Bidwell, The Invisible Tariff (1939); Don D. 
Humphrey, American Imports (1955); Bray Hammond, Banks and 
Politics in America, From the Revolution to the Civil War (1957); 
Raymond W. Goldsmith, Financial Intermediaries in the American 
Economy Since 1900 (1958); D. R. Dewey, Financial History of the 
United States, 12th ed, (1934); C. C, Abbott, The Federal Debt: 
Structure and Impact (1953); H. C. Murphy, The National Debt in 
War and Transition (1950); Harold M. Groves, Financing Govern- 
ment, 6th ed. (1964); 85th Congress, Ist session, Federal Expenditure 
Policy for Economic Growth and Stability; Economic Report of the 
President (1962, 1963, 1964, 1965); Money and Credit, report of the 
Commission on Money and Credit (1961); Clay J. Anderson, A Halj- 
Century of Federal Reserve Policymaking, 1914-1964 (1965); Neil H. 
Jacoby (ed.), United States Monetary Policy, rev. ed, (1964); Milton 

riedman and Anna J, Schwartz, A Monetary History of the United 
States, 1867-1960 (1963), 

Transport and Communications; Stuart Daggett, Principles of In- 
land Transportation (1941); D. Philip Locklin, Economics of Trans- 
portation, Sth ed. (1960); Harold Barger, The Transportation Indus- 
tries, 1889-1946 (1951); Erich W, Zimmermann, World Resources and 
Industries, rev. ed. (1951); T. Hultgren, American Transportation in 
Prosperity and Depression (1948) ; U.S. Bureau of the Census, Census 
of Transportation (1963); Trafic Age; U.S. Bureau of Public Roads, 
Highway Statistics (summary to 1945, annually thereafter); U.S, Fed- 
eral Communications Commission, Statistics of the Communications 
Industry in the United States (annual); U.S, Interstate Commerce 
Commission, Transport Statistics of the United States (annual), 
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ADMINISTRATION, U.S. 

UNITY (Unrry Scioot or Crristianrry), a religious move- 
ment founded in Kansas City, Mo., in the late 1880s by Charles 
Fillmore, a real-estate agent, and his wife, Myrtle, following Mrs. 
Fillmore’s spiritual healing from what was believed to be tuber- 
culosis. They were deeply influenced by Emma Curtis Hopkins, 
a former follower of Mary Baker Eddy. 

Unity is closer to the New Thought (q.v.) movement than to 
Christian Science, however, and it was for years a part of the 
International New Thought Alliance. Unity’s characteristic em- 
phasis is upon spiritual healing, prosperity, and practical Chris- 
tianity, It operates through numerous Unity centres but more 
widely through the ministry of “Silent Unity” (which through 
prayer and counsel aids individual inquirers by telephone and mail) 
and the publication of many periodicals, pamphlets, and books 
which have a worldwide distribution. Headquarters of the move- 
ment are at Unity Village, Lees Summit, Mo., near Kansas City, 
No official statistics are available, but the movement appears to be 
growing. Its influence extends far beyond the membership in its 
own centres and the active efforts of its recognized ministers and 
teachers, of whom there are more than 400. Many of those in- 
fluenced remain within their own churches. 


ny—James Dillet Freeman, The Household of Faith 
des charles aati Spirits in Rebellion (1963); Marcus Bach, 


The Unity Way of Life (1962). (C. S. B.) 
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UNIVERSAL, Universal words are those which can be ap- 
plied to more than one particular thing (in the widest possible 
sense of “thing”); e.g., the word “red” applies to more than one 
object, and the word “prime” applies to more than one number. 
Such words are sometimes called “universals.” But itis more usual 
to call them “general words” and to reserve the title “universal” 
for that which each member of a given class must possess if the 
same general word is to apply to them all. But what must they 
all possess? Is it something which exists in the same way that 
particulars exist? In one way it seems that this is how it exists, 
since, like a particular, it has a name which is a noun. But in other 
ways universals are quite unlike particulars; e.g., redness, unlike 
red objects, cannot be picked up, and primeness, unlike prime 
numbers, cannot be multiplied. Then do universals exist at all? 
This question has been debated from the time of Plato, 

Plato held that universals exist, and so was a realist (this use of 
the word is quite distinct from its application to those who hold 
that material objects exist; see ReAtism). He called them 
“Forms” (eide), and produced many arguments for their existence. 
One of his most important arguments was that goodness stands 
apart from and is more perfect than any of its manifestations on 
earth. Another, scientific rather than ethical, was that particulars 
are too shifting and changeable to be objects of precise knowledge; 
which therefore must be concerned with universals. A third ar- 
gument was logical—namely, that there must exist a universal cor- 
responding to every general word (or anyway to most general 
words). It is not obvious that these three arguments, if successful, 
would all establish the existence of the same kind of thing. For it 
is impossible to attain precise knowledge about all classes of par- 
ticulars, so that the scientific argument would seem to establish 
the existence of universals which are fewer than and perhaps dif- 
ferent in kind from the universals of the logical argument. Also, 
there is nothing ethical about redness, and it is only by a metaphor 
that particular red objects may be said to endeavour to realize it. 
Furthermore, Plato did not draw the important distinction between 
generality and abstractness. “Red” is general, but not abstract, 
since particular red objects are concrete; whereas “prime” is both 
general and abstract, since particular prime numbers are not con- 
crete. So generality and abstractness do not always go together. 
It is not clear how much of the ethical part of Plato’s theory de- 
pended on the generality of “good” and how much it depended on 
the abstractness of “good” when it is applied to particular virtues 
(which are obviously not concrete). In any case it certainly 
relied chiefly on a third feature of goodness; viz., that it is the 
ideal aim of human endeavour. 

Plato's ethical approach had led him to attribute separate exist- 
ence to his universals, since it seems that this is how ideals ought to 
exist. Aristotle used an abundance of logical arguments to prove 
that universals exist, not separately from particulars, but in them. 
This is a different variety of realism, which, as Aristotle pointed 
out, avoids some of the difficulties of Plato’s variety. For in- 
stance, if manhood were a separate thing just like a man, then one 
could argue for the separate existence of a second manhood with 
as much justification as Plato had when he argued for the separate 
existence of ordinary manhood. This is the famous “third man” 
argument. Again, if a universal like redness is literally a separate 
thing, then, since it cannot manifest its complete self in all red 
particulars simultaneously, it seems to follow that none of these 
particulars can be completely red. This argument from literal 
participation was cited later by Anicius Boethius against Augus- 
tine’s version of Platonic realism. Plato himself was aware of 
these two arguments. Probably he would have moved on to 
Aristotle’s kind of realism if his approach had been more exclu- 
sively logical. For, apart from the difficulties of its rival, 
Aristotle’s kind of realism is very persuasive in itself. Nobody 
would apply a general word to a group of particulars unless he had 
noticed something common to all of them. 

Realism, in one of these two versions, was orthodox in the mid- 
dle ages, the Aristotelian version tending to predominate after 
Thomas Aquinas. But meanwhile a third rival, which had been 
recessive in antiquity, took the field—this was nominalism (¢.2.). 
Nominalists deny that universals exist, arguing that the existence 
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of a general word does not imply the existence of a 

named by it. The middle ages also saw the clear em 
fourth view, conceptualism (g.v.), which is sometime 
as a rival of nominalism and of the two varieties of 
conceptualist is one who holds that we have concepts 
ideas. Some conceptualists (¢.g., John Locke)’ say 

these general ideas by abstracting a common element 
particular of a given class (hence he calls these gen 
stract, but not for the same reason that numbers 
the point is not that they are not concrete—though 
they are not—but that they are formed by abstraction), 
conceptualism is not incompatible with either variety. 
Aristotle and his medieval followers, for instance, 
realism with conceptualism. Conceptualism can be 

a rival of realism only to this extent: a philosopher wh 
question “How is it that we are able to think and spe: 
terms?” might hold that conceptualism provides the 
answer; then, if he had no other reasons for accepting te 
would reject it. 

Some would maintain that the only right approach ti 
lem is through the question just cited, which is a logi 
(in the widest sense of “logical”). This ‘view entails 
cam be no other reason for accepting realism, so that 
of this view would accept realism (usually the mor 
Aristotelian variety) only if they found that it was 
part of the answer to that question. Such an appr 
acteristic of empiricism and particularly of empirici 
time of John Locke. On the other hand, there have alt 
philosophers who have held that there are independent 
asserting or denying the existence of universals, reaso! 
would call “ontological.” For example, in the middi 
the Platonic tradition was still dominant, Platonism wa 
with the immutability of moral standards, and Plato’s 
sometimes interpreted as a limited number of fixed ide 
mind of God. 

It would be an exaggeration to say that the divi 
tween these two kinds of approach to the problem is cl 
But philosophers have been made increasingly cons 
the various attempts to determine the powers and limit 
the intellect which have appeared since the Renaissan 
ticularly by the work of the logico-analytic school si 
ginning of the 20th century. Consequently it 1s 
revealing to classify philosophers’ treatments of h 
according to their approach rather than according to 
clusions. Those who think that ontology is partly an m€ 
subject fit their solutions of the problem into metaph 
tems and perhaps give them connections with theolog 

Those who think that the only right approach to the pr 
through logic are less ambitious. The most that they wou 
is that the world must contain such features as recul 
larities if we are to be able to think and speak as we | ‘ 
they call their inquiries ontological, this is only in Om 
phasize that, though they cover far less ground than the 
inquiries whose pattern was set by Plato, still they do 
of the same ground. See also references under “Univ 
Index. 4 all 
UNIVERSALISM, belief in the salvation ofa f 
though Universalism has’ appeared at various times © 
most notably in Origen of Alexandria in the 3rd 


as an organized movement it had its Bena 1 


(q.v.) was responsible for miti; 
vinistic theology and preparing t 
doctrine of universal salvation, 
possible that a loving God would elect only 
to salvation and doom the rest to eternal p 
sisted that punishment in the afterlife was for Aa tt 
ing which the soul was purified and prepared for 
resence of God. i p 
5 History.—The forerunner of Universalism 1n the U! 
was George De Benneville (1703-93), who in a i 
Europe to Pennsylvania, where he preached and P! 
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among the white men and the Indians. The early Universalist 
movement was given its greatest impetus by the preaching of John 
Murray (1741-1815), who moved from England to America in 
1770, He propagated the doctrine throughout most of the colonies, 
often against much opposition from orthodox Christians who be- 
lieved that Universalism would lead to immorality, 

The Universalism of John Murray was a modified Calvinism 
(g.v.). Near the close of the 18th century Universalists were to 
follow Hosea Ballou (g.v.) in rejecting Calvinistic tenets. Ballou 
introduced a Unitarian conception of God and reinterpreted the 
atonement: the-death of Jesus was not a vicarious atonement for 
the sins of mankind but rather a demonstration of God’s infinite 
and unchangeable love for his children, Ballou also put great 
stress on the use of reason in religion. 

From the beginning of the 19th century, Universalists felt a 
close kinship with Unitarians, since the two groups shared many 
views and practices, Various attempts to unite the national bodies 
of the two denominations, the Universalist Church of America and 
the American Unitarian Association, culminated in the formation 
of the Unitarian Universalist Association (g.v.) in 1960 and for- 
mal merger in 1961. 

At the time of merger, Universalist churches in the United States 
and Canada numbered about 385 with an approximate membership 
of 70,500. National headquarters of the Unitarian Universalist 
Association is maintained in Boston, Mass. 

Polity.—Univeralist churches are congregational in polity. 
Each church manages its own affairs but joins with other churches 
in district or regional groupings. The Unitarian Universalist As- 
sociation consists of representatives of the local churches and the 
districts and seeks to give a continental voice to the movement. 

Worship.—In accord with congregational polity, each Univer- 
salist church is free to choose its own form of worship, Simple, 
nonliturgical services are commonest, with great emphasis put on 
the sermon, 

Doctrine.—From the beginning, Universalists have differed 
widely in matters of belief. Various attempts to write statements 
of faith, one as late as 1935, met with only partial success. Lib- 
eralism, freedom of individual interpretation, tolerance of di- 
versity, agreement on methods of approaching theological and 
church issues, and belief in the inherent dignity of man have been 
the strongest elements keeping the movement together. Univer- 
salists generally stress the use of reason in religion and modifica- 
tion of belief in the light of the discoveries of science. Thus, the 
miraculous elements of traditional Christianity are rejected as in- 
compatible with modern knowledge. Jesus is considered a great 
teacher and an example worthy of imitation, but he is not held 
to be divine, A broader conception of Universalism began to 
emerge in the 20th century. Although stressing their ties to the 
Christian tradition, Universalists were exploring the universal ele- 
ments of religion and seeking closer relationships with the non- 
Christian religions of the world, See also UNITARIANISM. 

Butiocrapuy.—Richard Eddy, Universalism in America: a History, 
2 vol. (1884-86) ; Clinton Lee Scott, The Universalist Church of Amer- 
ica: a Short History (1957), and Religion Can Make Sense (1949); 
Clarence R, Skinner and Alfred S. Cole, Hell's Ramparts Fell: the Life 
of John Murray (1941); Ernest Cassara, Hosea Ballou: the Challenge 
0f Orthodoxy (1961). (Er. Ca.) 

i UNIVERSAL LANGUAGE: see INTERNATIONAL LAN- 

UAGE, 

UNIVERSITY. The medieval Latin term universitas was 
originally employed to denote any community or corporation, 
When used in its modern sense of a body devoted to learning 
and education, it required the addition of other words, such as 
magistrorum et scholarium. ‘The more ancient and customary 
designation of such communities in medieval times (regarded as 
places of instruction) was studium (and subsequently studium 
generale), The university appears to have started as a scholastic 
guild—a self-constituted community, of teachers or scholars, or of 
oth combined, and formed, probably, on the analogy of the 
trades guilds and the guilds of aliens in foreign cities, which, 
in the course of the 13th and 14th centuries, sprang up in most 
Of the great European centres. 


This article deals with the general historical development of 
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universities from their emergence in the Middle Ages, More spe- 
cific information may be found in the separate articles on the 
more important universities, under the cities in which they are 
located, and in the Education sections of the articles on each 
country, 

The main divisions of this article are as follows: 


I. Medieval Universities 
A. Italian Universities in the Middle Ages 
B. French and Spanish Studia 
C. English and Scottish Medieval Universities 
D, Medieval Universities in Central Europe 
II. The Reformation and Post-Reformation 
A. The Reformation in Germany 
B. The Counter-Reformation 
C. 17th- and 18th-Century German Foundations 
D Northern Europe 
. Reformation and Post-Reformation in Great Bri 
» 19th and 20th Centuries te 
A. Europe 
B. The Americas 
C. Australia and New Zealand 
D. The Middle East and Africa 
E. The Far East 
IV. The Modern University 


I. MEDIEVAL UNIVERSITIES 


It was a first stage of development in connection with these 
primary organizations when the chancellor of the cathedral or 
some other authority began to accord to other masters permission 
to open other schools than the cathedral school in the neighbour- 
hood of his church, A further stage was reached when a licence 
to teach—granted only after a formal examination—empowered a 
master to carry on his vocation at any similar centre, 

A further development came when it began to be recognized 
that, without a licence from pope, emperor, or king, no studium 
generale could be formed possessing the right of conferring de- 
grees, which originally meant nothing more than licences to teach. 

Students and teachers, as clerici (clerks, i.e., members of the 
clergy [q.v.]), enjoyed certain privileges and immunities, but as 
the numbers traveling to the studia generalia increased they needed 
additional protection. In 1158 Frederick I Barbarossa granted 
them privileges such as protection against unjust arrest, trial before 
their peers, and permission to “dwell in security.” These privileges 
were subsequently extended and included protection against ex- 
tortion in financial dealings and the cessatio, or the right to strike, 
discontinue lectures, and even to secede to protest against 
grievances or interference with established rights, 

In the north of Europe licences to teach were granted by the 
chancellor, scholasticus, or some other officer of a cathedral church; 
in the south it is probable that the guilds of masters (when these 
came to be formed) were at first free to grant their own licences, 
without any ecclesiastical or other supervision, Gradually, how- 
ever, toward the end of the 12th century, a few great schools 
claimed, from the excellence of their teaching, to be of more than 
merely local importance, In practice, a doctor of Paris or Bologna 
would be allowed to teach anywhere; and those great schools began 
to be known as studia generalia; ie., places resorted to by scholars 
from all parts, Eventually the term came to have a more definite 
and technical significance. The emperor Frederick II in 1225 set 
the example of attempting to confer, by an authoritative bull, upon 
his new school at Naples the prestige which the earlier studia had 
acquired by reputation and general consent. Gregory IX did the 
same for Toulouse in 1229 and added to its original privileges in 
1233 a bull by which anyone who had been admitted to the doctor- 
ate or mastership in that university should have the right to teach 
anywhere without further examination. Other studia generalia 
were subsequently founded by papal or imperial bulls, and in 1292 
even the oldest universities, Paris and Bologna, found it desirable 
to obtain similar bulls from Nicholas IV. From this time the 
notion began to prevail that the essence of the studium generale 
was the privilege of conferring a universally valid teaching licence, 
and that no new studium could acquire that position without a 
papal or imperial bull. There were, however, a few studia generalia 
(e.g., Oxford) whose position was too well established to be 
seriously questioned, although they had never obtained such a bull; 
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these were held to be studia generalia by repute. A few Spanish 
universities founded by royal charter were held to be studia 
generalia for the kingdom. 

As noted above, the word universitas originally applied only 
to the scholastic guild (or guilds) within the studium, and it 
was always modified, as universitas magistrorum, or scholarium, 
or magistrorum et scholarium. In the course of time, however, 
probably toward the latter part of the 14th century, the term 
began to be used by itself, with the exclusive meaning of a com- 
munity of teachers and scholars whose corporate existence had 
been recognized and sanctioned by civil or ecclesiastical authority. 


A. ITALIAN UNIVERSITIES IN THE MIDDLE AGES 


Rise of University of Salerno.—The earliest studia arose out 
of efforts to provide instruction beyond the range of the cathedral 
and monastic schools for the education of priests and monks. 
Salerno, the first great studium, became known as a school of 
medicine as early as the 9th century, and under the teaching of 
Constantine the African (d. 1087) its fame became diffused all 
over Europe. In 1224 it was licensed by Frederick II as the only 
school of medicine in the kingdom of Naples, It remained a 
medical school only, 

Bologna.—The great revival of legal studies which took place 
at Bologna about the year 1000 had been preceded by a corres- 
ponding activity at Pavia and Ravenna. In Bologna a certain 
Pepo was lecturing on the Digest 
about the year 1076. The secular 
character of this new study and 
its close connection with the 
claims and prerogatives of the 
western emperor aroused papal 
suspicion, and for a time Bologna 
and its students were regarded 
by the church with distrust. But 
the appearance of the Decreta 
of Gratian, about 1140, which 
stimulated the pretensions of 
the papacy during the 12th and 
13th centuries, resulted in the 
recognition of Bologna as the 
chief school of both civil and f 
canon law. The students found ox courtesy or tue museo civico, BoLoena 
their first real protector in LECTURE AT THE UNIVERSITY OF 
the emperor Frederick I Bar- BOLOGNA Me EN nee 
barossa (see above). The im- DOCTOR OF t spalis 
munities and peivlages he con, etna TIO PROM A eai 
ferred eventually extended to all sıry, 1482 
the other universities of Italy. 

But the first university in Bologna was not constituted until 
the close of the 11th century. The “universities” there being 
student guilds, formed to obtain by combination that protection 
and those rights which they could not claim as citizens. As the 
number of students increased, the number of universitates or 
societates scholarium increased, each representing à place of origin 
(e.g., France, England, Provence, Spain, Italy). The practice at 
Bologna was adopted as other studia generalia arose. 

The Rector.—As in the guilds, these confederations were pre- 
sided over by a common head, the rector scholarium, an obvious 
imitation of the rector societatum or artium of the guild, but to 
be carefully distinguished from the rector scholarum, or director 
of the studies. Like the guilds, again, the different nations were 
represented by their consiliarii, a deliberative assembly with which 
the rector habitually took counsel. The students at Bologna were 
mostly of mature years. As the civil law and the canon law were, 
at first, the only branches of study, the class they attracted was 
often composed of men already filling office in some department 
of the church or state—archdeacons, heads of schools, canons of 
cathedrals, and like functionaries. 

About 1200 were formed the two faculties of medicine and phi- 
losophy (or the “seven liberal arts”). The former was developed 
like the civil law faculty by a succession of able teachers, among 
whom Thaddeus Alderottus was especially eminent. The faculty 
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of arts, down to the 14th century, scarcely attained equa 
The teaching of theology at Bologna remained exch 
hands of the Dominicans until 1360 when Innocent 
the university as a studium generale in this branch, 

The term “college” at Bologna long had a differe 
from the ordinary modern one. The masters formed | 
into collegia (that is, organizations), chiefly for the co 
of degrees. Places of residence for students existe 
at a very early date, but it was not until the 14th 
they possessed any organization; the humble do 
termed, was at first designed solely for necessitous 
were not natives of Bologna. A separate house, wit 
the maintenance of a specified number of scholars, 
was originally contemplated. 

Other Italian Centres.—From the 13th to the 1 
a number of universities in Italy originated from mig 
students; others were established by papal or other chi 
most all the schools taught civil and/or canon law. 
institutions the most important were Padua (122 
(1248), Pavia (1361), Rome (1303), Perugia (1308), 
Florence (1349), Siena (1241), Turin (1405). 


B. FRENCH AND SPANISH STUDIA 


Origin of University of Paris.—The history of thi 
of Paris well illustrates the fact that the universi 
response to new needs. The study of logic, which 
12th century was founded exclusively on one or two 
pilations, received about 1100 a powerful stimulus, fi 
memorable controversy over transubstantiation betw 
and Berengar, and second from the no less famous 
between Anselm of Laon and Roscelin over realism ve 
ism (g.v.). The belief arose that intelligent apprecl 
itual truth depended upon correct use of prescribed 
argument. Dialectic was looked upon as the “science of 
and when, somewhere in the first decade of the 12 
William of Champeaux opened in Paris a school fo 
advanced study of dialectic as an art, his teaching Wi 
with marked success. Among his pupils was Peter A 
Abelard taught first at the cathedral school at Not 
later at the schools on the Mont-Sainte-Genevieve, of 
the founder and where he imparted to logic its new 

The schools out of which the university arose Wi 
tached to the cathedral on the Île de la Cité and p 
by its chancellor. The flame that Abelard’s teaching 
was not destined to expire. Among his pupils was Pet 
bishop of Paris in 1159 and known to posterity as 
of the Sentences, giving the views (sententiae) of th 
all the great doctors of the church upon the chief 
ficult points in the Christian belief. (See also Sel 

Early Organization.—The University of Paris 
entirely out of the movement carried on by teachers 
In the second decade of the 13th century, some 
themselves under the jurisdiction of the abbot of 
of Sainte-Geneviève on the Left Bank of the Sei 
around the bestowal of the licence by the chanci 
Dame on the Île de la Cité that the university 
in this licence that the whole significance of the m 
degree was contained; for admission to that degree 
ing of the chancellor’s permission to “incept”; ani 
was implied the master’s formal entrance upon e 
a duly licensed teacher and his recognition as suc 
in the profession. The stage of bachelordom had bet 
prenticeship for the mastership; and his emancipa! 
state was symbolized by the placing of the magisteri: 
upon his head. The new master gave a formal ine 
and was then welcomed into the society of his professi 
with set speeches and took his seat in his master’s CA 

Some time between 1150 and 1170 the Uo 
came formally into being. Its first written statutes yi 
ever, compiled until about 1208, and it was ee y 
that date that it possessed a “rector ” Its ear 
as a legal corporation belongs to about the year 
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brief of Innocent III empowered it to elect a proctor to be its 
representative at the papal court. With papal support Paris be- 
came the great transalpine centre of orthodox theological teaching. 
Successive pontiffs, down to the Great Schism of 1378, cultivated 
friendly relations with the university and systematically discour- 
aged the formation of theological faculties at other centres, In 
1231 Gregory IX, in the bull Parens Scientiarum (“Mother of 
Learning”), gave full recognition to the right of the several facul- 
ties to regulate and modify the constitution of the university. 
The fully developed university was divided into four faculties: 
three “superior,” those of theology, canon law, and medicine; 
and one “inferior,” that of arts, which was divided into four 
“nations,” which included both 
professors and scholars. The 
head of each faculty was the 
dean, of each nation the proctor. 
The rector, in the first instance 
head of the faculty of arts, even- 
tually became the head of the 
collective university. 

In the course of the 16th and 
17th centuries this democratic 
constitution of the Middle Ages 
was largely superseded by the 
growth of a small oligarchy of 
officials. The tribunal of the 
university—the rector, deans, 
and proctors—came to occupy a 
somewhat similar position to 
the old “Hebdomadal board” of 
heads of colleges at Oxford and 
the caput at Cambridge. More- 
over, the teaching functions of the university, or rather the faculty 
of arts, practically passed to the colleges. Almost as much as 
the English universities, Paris came to be virtually reduced to a 
federation of colleges, though at Paris the colleges were less in- 
dependent of university authority, while the smaller colleges sent 
their members to receive instruction in the larger ones (colléges 
de plein exercice). It may be noted that the famous Sorbonne 
was really the most celebrated college of Paris—founded by Robert 
de Sorbon in 1257—but as this college and the College of Navarre 
were the only college foundations that provided for students in 
theology, the close connection of the former with the faculty, and 
the use of its hall for the disputations of that body, led to the word 
Sorbonne becoming a popular term for the theological faculty of 
Paris, (See further Parts, UNIVERSITY OF.) 

Other Studia in France—Montpellier, which already had 
Separate faculties of medicine and law in the 12th century, was 
taised in 1289 to the rank of a studium generale by Nicholas IV. 

The University of Toulouse, originally founded (1229) for the 
Suppression of the Albigensian heresy, acquired full privileges 
as a studium generale under a charter given in 1235 by Gregory 
IX. The University of Orléans, where schools had existed as 
early as the 6th century and a studium generale in the first half 
of the 13th century, obtained new privileges through a grant from 
Clement V in 1305. Other French universities of the Middle 
Ages were Angers, Avignon, Cahors, Grenoble, Orange, and 

erpignan, 

The earliest 15th-century university was that of Aix-en-Provence 
(1409) with a school of theology and law. It was reorganized in 
1490 as a studium generale on the model of Paris. Others included 
the University of Poitiers, founded in 1432 by Charles VII with 
all the privileges possessed by existing French universities, and 
intended to be less favourable to English interests than was Paris. 

The University of Caen was founded under English auspices 
(1432) with the bishop of Bayeux as its chancellor. After the 
expulsion of the English it received a new charter and distinguished 
Itself by its loyal spirit. 

Spain.—valladolid received its charter in 1346 from Clement 

T and attained great celebrity after it obtained the rank of 
Studium generale"and a universitas theologiae by a decree of 
Martin V in 1418. Salamanca was founded in 1243 by Ferdinand 


BY COURTESY OF THE TRUSTEES OF THE DRIT- 
15H MUSEUM 


LECTURE AT A FRENCH UNIVERSITY: 


MINIATURE FROM 15TH-CENTURY 
MANUSCRIPT OF BARTHOLOMAEUS 
ANGLICUS’ “LES PROPRIETE DES 
CHOSES" 


747 


HI of, Castile with faculties of arts, medicine, and jurisprudence, 
to which theology was added through the efforts of Martin V. 
The College of St. Bartholomew, the earliest founded at Salamanca, 
was noted for its ancient library and valuable collection of manu- 
scripts. Other early Spanish schools, later to become universities, 
were Seville (1254) and Alcalá (1409). 

1 The only Portuguese university in medieval times was founded 
in Lisbon in 1290 and had its seat alternately in Lisbon and 
Coimbra until 1537 when it was permanently located in Coimbra. 


C, ENGLISH AND SCOTTISH MEDIEVAL UNIVERSITIES 


Oxford.—The University of Paris became the model for French 
universities north of the Loire and for those of Central Europe 
and England; Oxford would appear to have been the earliest, Cer- 
tain schools, opened within the precincts of the dissolved nunnery 
of St, Frideswyde and of Oseney Abbey, are supposed to have been 
the nucleus round which it grew, In 1133 Robert Pullen, a theo- 
logian of considerable eminence (but whether an Englishman or 
a Breton is uncertain), arrived from Paris and delivered lectures 
on the Bible. But the beginning may have been a migration of 
English students from Paris about 1167 or 1168, In the first- 
mentioned year, according to John of Salisbury, France expelled 
foreign scholars. At about the same time an edict of Henry II 
recalled from France-all clerks holding benefices in England and 
forbade all clerks in England to cross the Channel. Immediately 
after 1168 allusions to Oxford as a studium and a studium generale 
begin to multiply. In the 13th century mention first occurs of 
university “chests” which were benefactions designed for the as- 
sistance of poor students, Halls, or places of licensed residence 
for students, also began to be established. In 1257 the deputies 
from Oxford, when preferring an appeal to the king at St, Albans, 
could venture to speak of the university as second only to Paris. 
Against periodic vicissitudes such as student dispersions and 
plagues, the foundation of colleges proved the most effectual 
remedy, The earliest colleges were University College, founded 
in 1249 by William of Durham; Balliol College, founded about 
1263 by John Balliol; and Merton College, founded in 1264 by 
Walter de Merton. 

Cambridge.—The University of Cambridge, although it came 
into existence somewhat later than Oxford, may reasonably be held 
to have had its origin in the same century. In 1112 the canons of 
St. Giles crossed the River Cam and took up their residence in the 
new priory in Barnwell, and their work of instruction acquired 
additional importance. In 1209 a body of students migrated there 
from Oxford. Then about 1224 the Franciscans established them- 
selves in the town and, somewhat less than half a century later, 
were followed by the Dominicans. At both the English universi- 
ties, as at Paris, the mendicants and other religious orders were 
admitted to degrees, a privilege which, until the year 1337, was 
extended to them at no other university. ‘Their interest in and 
influence at these three centres were consequently proportionably 

at, 

Pt 1231 and 1233 royal and papal letters afford satisfactory 
proof that the University of Cambridge was already an organized 
body, with a chancellor at its head. : 

Although both Oxford and Cambridge were modeled on Paris, 
their higher faculties never developed the same distinct organi- 
zation; and while the two proctors at Cambridge originally repre- 
sented “north” and “south,” the “nations” are scarcely to be dis- 
cerned. An important step was, however, made in 1276, when an 
ordinance was passed requiring that everyone who claimed to be 
recognized as a scholar should have a fixed master within 15 days 
after his entry into the university. The traditional constitution 
of the English universities was, in its origin, an imitation of the 
Parisian, modified by the absence of the cathedral chancellor. But 
the feature that most served to give permanence and cohesion to 
the entire community at Cambridge was, as at Oxford, the institu- 
tion of colleges. The earliest of these was Peterhouse, in 1284. 
Michaelhouse was founded in 1324, and in 1326 Edward II insti- 
tuted his foundation of “king’s scholars,” afterward forming the 
community of King’s Hall (1337). Both these societies, in the 
16th century, were merged in Trinity College. To these succeeded 
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Pembroke Hall (1347) and Gonville Hall (1348). All ‘these 
— were expressly designed for the benefit of the secular 

TRY. 

i The foundation of Trinity Hall (aula) in 1350 by Bishop Wil- 
liam Bateman, on the other hand, as a school of civil and canon law 
was probably designed to further the interests of the Roman Cath- 
olic Church, That of Corpus Christi (1352), the outcome of the 
liberality of a guild of Cambridge townsmen, was conceived with 
the combined object of providing a house of education for the 
clergy and securing the regular performance of masses for the bene- 
fit of the souls of departed members of the guild. 

Scotland.—St. Andrews, founded in 1410 by Bishop Henry 
Wardlaw on the model of the University of Paris, was the first of 
the Scottish universities. It acquired its three colleges—St. 
Salvator’s, St. Leonard's, and St. Mary’s—before the Reformation. 
Founded to defend the Roman Catholic Church, two of these 
colleges were from the first the foremost in working for its over- 
throw. 

The University of Glasgow, founded in 1451 as a studium 
generale, had among its objects “the extension of the Catholic 
faith,” but it was to produce John Knox, Although founded on 
the model of Bologna, it largely imitated Louvain, whose rector 
was then a Scotsman. 

The University of Aberdeen was founded in 1494 mainly through 
the efforts of Bishop William Elphinstone, former dean of the arts 
faculty and rector of the University of Glasgow. Salaries were 
provided for teachers in the higher faculties, and a visitorial power 
was established, 

The fourth Scottish university, Edinburgh, was a Post-Refor- 
mation foundation (1583). 


D. MEDIEVAL Universities IN CENTRAL EUROPE 


Prague.—Of the medieval universities in Central Europe, 
Prague, which existed as a studium in the 13th century, was the 
earliest. It was at first frequented mainly by students from Styria 
and Austria, then ruled by the emperor Charles IV, at whose re- 
quest Pope Clement VI promulgated a bull in 1347 for the founda- 
tion of a studium generale in all the faculties. In the following 
year Charles himself issued a charter for the foundation. The 
organization of his new foundation was modeled on Paris, where 
Charles had been a student. Students were drawn from a gradually 
widening area of Europe. 

Cracow.—The University of Cracow, in Poland, was founded in 
1364 by King Casimir III the Great, but its real commencement 
belonged to the year 1400, when it was reconstituted. Toward 
the close of the 15th century the university was in high repute 
for both astronomical and humanistic studies. 

Vienna.—Duke Rudolph IV in 1365 founded the University of 
Vienna, with the design of constituting it a studium generale in all 
the faculties, but Pope Urban V refused his assent to the founda- 
tion of a theological school. On the death of Duke Rudolph the 
university languished for the 
next 20 years, but after the acces- 
sion of Duke Albert II, who may 
be regarded as its real founder, it 
acquired additional privileges. 

Heidelberg.—The University 
of Heidelberg (the oldest of 
those of the German realm) re- 
ceived its charter (1386) from 
Urban VI as a studium generale 
in all the recognized faculties 
save that of the civil law. But 
the real founder, as he was also 
the organizer and teacher, of the 
university was Marsilius of Ing- 
hen, to whose ability and energy 
Heidelberg was indebted for its 
early reputation and success. In 
spite of the omission of the civil 
law in the original charter, this 
was included among its faculties 
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almost from its first creatin x 
medieval university tale 
more rapid and è 
ces. 

Cologne.—As a 4 
labours of the Dene 
logne had gained a reiting 
a seat of learning long | 
the founding of its universi. 
and it was through the 
of some leading members ofte | 
mendicant orders that, at the dè 
sire of the City Council, its cha. 
ter as a studium generale (138) 
was obtained from Urban VI, 1 
was organized on the model of 
the University of Paris, as 4 | 
school of theology and canon law and “any other recognized fat- 
ulty,” the civil law being incorporated as a faculty soom after the 
promulgation of the charter. Cologne from the first was the ob 
ject of special favour with Rome. This circumstance serves to 
account for its distinctly ultramontane sympathies in medieval 
times, and even far into the 16th century. 

Erfurt.—Erfurt, noted as a centre of Franciscan influence, re- 
ceived its charter (1379) from the antipope Clement VII, as: 
studium generale in all the faculties. Ten years later it was 
founded afresh by Urban VI. In the 15th century more students 
were there than at any other German university, owing partly to 
its reputation as school of jurisprudence and partly to the ardour 
with which the nominalist and realist controversies of the time į 
were debated in its midst. It was noted for its readiness in a 
cording a hearing to novel theories. > 

Leipzig.—The University of Leipzig owed its establishmet | 
to the migration of almost the entire German element from tht 
University of Prague because of political and religious differences, 
the latter provoked by the preaching of John Huss. A charter for 
the new studium generale was obtained from Alexander V in 140. 

Rostock.—The University of Rostock was’ founded Lite 
John and Albert of Mecklenburg in 1419 without a pete 
theology,, which was instituted in 1431 by Eugenius pete 
academic community, because of a papal ban, had seceded 
Greifswald in 1437 but returned in 1443, One result oa 
tion was the founding of the University of Greifswald in 1 
a bull granted by Calixtus II. 5 

Pretourg-=the Universities of F reiburg, in Baden, pee 
gen, in Wiirttemberg, owed their foundation to the cf Ms 
Matilda, who persuaded her husband to found the former 10 
and her son to found the latter in 1477. Erasmus lived in in 
from 1529 to 1536 and may have originated the I ies and 
of learning there. But in 1620 control of humanistic stu t 
the entire faculty of philosophy was handed over to a 
who also gained possession of two of the chairs of a A wat | 

Tiibingen.—The University of Tübingen was pies S | 
with the usual four faculties, and numbered Johann Ren 
Philipp Melanchthon among its teachers. ali 

Louvain.—In the Netherlands the growing We 
perity of the different states especially favourt 
of new centres of learning. In the duchy of Brabi ci 
sity of Louvain (1425) was controlled by the ain 
its patronage long enabled Louvain to outbid all o abe 
in the munificence with which it rewarded its pro jed by J% 
next century the “Belgian Athens,” as it was sty! 
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could graduate at Louvain without kn ai 

Budapest.—In Hungary, Matthias I Hunya i 
sion in 1465 to found a university where he e 
Pressburg. By 1475, when the university at org 
founded, only a school of law remained at Press versity 

Central and Northern Europe—The Helen citizens, 
was opened in 1460, under the auspices of its 0 } 
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DISPUTATION AMONG SCHOLARS AT THE UNIVERSITY OF FREIBURG, 
NATION FROM THE *‘STATUTA COLLEGII SAPIENTIAE," 1497 
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Pius II (Aeneas Silvius) granted the charter (1459). During its 
first 70 years the university prospered, and its chairs were held 
by eminent professors, among them Sebastian Brant and Jacop 
Wimpheling. But with the Reformation Basel became the arena 
of contests that menaced the very existence of the university 
itself, the professors being, for the most part, opposed to the new 
movement with which the burghers warmly sympathized. Even- 
tually the statutes were revised, and in the latter half of the 16th 
century the university attained its apogee. 

The University of Ingolstadt was founded in 1459, but teaching 
did not commence until 1472. Some long-existing prebends, 
founded by former dukes of Bavaria, were appropriated to the 
endowment. It was at Ingolstadt that the Counter-Reformation 
commenced. The Jesuits made their first settlement in the uni- 
versity in 1556. 

Universities were established at Trier and Mainz in the second 
half of the 15th century. Trier received its charter as early as 
1450, but the first academic session did not commence until 1473. 
Sixtus IV granted a charter to Mainz (1476) at the request of 
Archbishop Diether, himself a great humanist. 

Other foundations were those of Uppsala (1477) and Copen- 
hagen (1479), which, although lying outside the political bound- 
aries of Germany, reflected its influence. The charter for Copen- 
hagen was given by Sixtus IV as early as 1475. 

The university founded at Wittenberg by Maximilian I (1502) 
was the first established in Germany by imperial decree. It was 
constituted a studium generale in all the four faculties, the right 
to confer degrees in theology and canon law having been sanc- 
tioned by the papal legate. Wittenberg was the first academic 
centre north of the Alps where 
the Latin orientation and anti- 
quated methods of the scholastic 
era were overthrown. 

_ Frankfurt an der Oder received 
its charter in 1506. 

General Aspects.—Generally 
Speaking, the medieval univer- 
sities were conservative. Alex- 
ander Hegius, Johan Wessel, and MON 
Rodolphus Agricola carried on 
their work as reformers at places 

e Deventer, Neth., remote 
rom university influences. A 
considerable amount of mental 
ey went on in the universi- 
hint but it was mostly of that $ 

nd which, while giving rise to 
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versity the so-called realists and nominalists represented two great 
parties occupied with an internecine struggle. (See NoMINALISM.) 

In Italian universities such controversies were considered end- 
less and their effects pernicious. It was resolved, accordingly, 
to expel logic and allow its place to be filled by rhetoric, thereby 
effecting that important revolution in academic studies which con- 
stituted a new era in university learning and largely helped to pave 
the way for the Reformation. 

The professorial body in the great Italian universities attained 
an almost unrivaled reputation throughout Europe. For each sub- 
ject of importance there were always two, and sometimes three, 
rival chairs. While other universities became sectarian and local, 
those of Italy continued to assert their universality, and foreigners 
of all nations could be found among the professors. 

The Spanish universities of this period offer a complete con- 
trast, since they were strongly modified by the political and reli- 
gious rivalries of the monarch and the pontiff. Valencia, founded 
in 1501, and Seville in 1502 (sanctioned by Julius II in 1505) were 
regarded without mistrust at Rome. But although Julius had ap- 
proved the foundation of the University of Santiago as early as 
1504, the bull for its creation was not granted by Clement VII 
until 1526. The design of establishing a university at Granada 
was deferred until 1531. Little is to be learned respecting it until 
the foundation of the College of Sacro Monte in 1605, Under 
the Jesuits the scholastic philosophy, together with a certain 
attention to Greek and Hebrew, became the dominant study. 
Gregory XIII in 1574 authorized the foundation of the Univer- 
sity of Oviedo; it was opened in 1608, with only a faculty of 
law. After this time the universities shared in the general decline 
of the country; and, even after the expulsion of the Jesuits in 
1769, there was no marked improvement until the second half of 
the 19th century. 

Mention should be made, however, of the foundations in Span- 
ish America, which went on for more than two centuries. They 
included the University of Lima, Peru (now Universidad Nacional 
Mayor de San Marcos and claimed as the oldest in the New World), 
set up as a Dominican seminary in 1551 and secularized in 1571 
with faculties in philosophy and theology; Mexico City, opened in 
1553, Bogota, Colombia (1572); Cuzco, Peru (founded 1692); 
Havana, Cuba (1728); and Santiago, Chile (1747). 


I. THE REFORMATION AND POST-REFORMATION 
A, THE REFORMATION IN GERMANY 


General Aspects.—The Reformation represents the first great 
boundary line in the history of European universities. Even in 
Roman Catholic countries its effects found expression in connec- 
tion with the Counter-Reformation and the work of the Jesuits, 
The influence of the humanists, and the special character which 
the Reformation assumed in Germany through the labours of 
scholars like Erasmus, Reuchlin, and Melanchthon, augured well 
for the future. German university teaching was free from the 
pedantry and scepticism which characterized so much of the cor- 
responding culture in Italy, where links with the classical tradi- 
tions were more obvious than in the north, It gave promise of 
resulting at once in a critical and enlightened study of the master- 
pieces of classical antiquity, and in a reverent and yet rational 
interpretation of the scriptures and the fathers, The bigoted and 
ceaseless controversies evoked by the promulgation of Lutheran or 
Calvinistic doctrine dispelled this prospect. 

‘There was another reason for the difference between Italy and 
Germany. In Italy the new learning was encouraged by the pa- 
tronage of wealthy sponsors, but the universities still remained 
under the aegis of the pope. In Germany the universities lost 
cosmopolitan character and, as a result of the principle of terri- 
torial self-determination, became centres for indoctrination in the 
political and denominational policy of the states and of the rulers 
who created and maintained them. The control of Rome was re- 
placed by the control of the local political and ecclesiastical au- 
thorities, An indirect consequence of the critical years that at- 
tended the founding of new or the reconstitution of old universities 
was that localism and sectarianism discouraged the traditional 


mobility of both teachers and students, 
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The prospect at the beginning of the 16th century of a revival 
of learning inspired by classical humanism was ffustrated, and 
the Protestant universities became centres for theological con- 
troversies and disputation. Thus Wittenberg, founded in 1502 
as a centre for the cultivation of the new learning, became, 
through the residence there of Luther and Melanchthon, the cen- 
tre of Protestantism. All the universities suffered a decline in the 
number of students. The pursuit of learning was discouraged, 
and the universities remained gloomy fortresses of sectarianism 
and narrow formalism until the end of the 17th century. It is 
significant that the universities of this period played little part 
in the newly developing interest in science, which was demon- 
strated by the creation of academies. The same was true of the 
rise of modern philosophy, which was generally under the control 
of the faculty of theology, whether Protestant or Roman Catholic. 
It was not until the establishment of the University of Halle (see 
below) that philosophy was recognized as the subject of a sepa- 
rate faculty in Protestant institutions, 

Marburg.—The first Protestant university was that of Marburg 
(1527), mainly built up out of the confiscation of the property of 
the religious orders in the Hessian capital. It rapidly became 
famous and attracted students from remote countries. After 1605, 
when by decree its formulary of faith was changed from Lutheran 
to Calvinistic, its numbers greatly declined. This dictation by 
the temporal power now becomes one of the most notable features 
in academic history in Protestant Germany. 

Konigsberg.—The Lutheran University of Königsberg was 
founded in 1544 by Albert (q.v.), the first duke of Prussia. King 
Sigismund of Poland gave the charter in 1561, and students who 
graduated as masters in the faculty of philosophy ranked as nobles 
of the Polish kingdom. When Prussia was raised to the rank of a 
kingdom (1701) the university was made a royal foundation, and 
the collegium Fridericianum, which was then erected, received 
corresponding privileges. Königsberg will always be remembered 
as the university of Immanuel Kant. 

Jena.—The Lutheran University of Jena was opened in 1558. 
Distinguished for its vehement assertion of Lutheran doctrine, 
its hostility to the teaching of Wittenberg was hardly less pro- 
nounced than that with which both centres regarded Roman Ca- 
tholicism. For a long time it was chiefly noted as a school of 
medicine, and in the 17th and 18th centuries was in bad repute 
for the lawlessness of its students, among whom dueling prevailed 
to a scandalous extent. 

Helmstedt.—The Lutheran University of Helmstedt, founded 
by Julius (duke of Brunswick), received its charter in 1576, from 
the emperor Maximilian II. It was munificently endowed by the 
founder and by his son, and its Convictorium, or college for poor 
students, spent in the course of 30 years no less than 100,000 
talers, an extraordinary expenditure for an institution of such a 
character in those days. Distinguished by its comparatively tem- 
perate maintenance of Lutheran tenets, it attracted a considerable 
concourse of students, especially from the upper classes. Until 
suppressed in 1810, Helmstedt enjoyed the special and powerful 
patronage of the dukes of Saxony. 

Altdorf.—The Gymnasium Aegidianum of Nürnberg, founded 
in 1526 and moved in 1575 to Altdorf, represents the origin of the 
University of Altdorf. Altdorf was about the poorest university 
in Germany, yet long one of the most eminent. 


B. THE CounTer-REFORMATION 


The Counter-Reformation, the internal movement for reform 
within the Roman Catholic Church, which began in the early 
years of the 16th century, had little effect on the universities. 
They continued the emphasis on theology and scholastic philos- 
ophy and were not receptive to the new learning. Educational 
reforms took place especially in the secondary schools and insti- 
tutions outside the universities. An outstanding example was the 
Collège de France established under the patronage of Francis I 
in 1530, which còntinued to exist despite the opposition of the 
jniversity of Paris. 
ge sedan earliest university whose charter represented 
the Counter-Reformation was that of Bamberg, founded by the 
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prince-bishop and opened in 1648. At first, however. it 
prised only the faculties of arts and theology; toti 
added in 1729 that of jurisprudence and in 1764 that 
The university library was enriched by a collection o 
from about 30 suppressed monasteries, convents, and 
stitutions at the time of the “secularization.” = 

Innsbruck.—The University of Innsbruck was foun 
by the emperor Leopold I. In the following cent 
patronage of the empress Maria Theresa, it made 
progress, and received from her its ancient library 
1782 the university was reduced by the emperor Jos 
the status of a university to that of a lyceum, al é 
in the theological faculty the right of conferring degrees. 
it was restored to its privileges by the emperor Leopold 

Breslau.—The University of Breslau was founde e 
peror Leopold I in 1702. When Frederick the Great conque 
Silesia in 1741, he took both the university and the Jesuits 
Breslau under his protection, and when, in 1774, the order ms 
suppressed by Clement XIV he established them as priests in the 
Royal Scholastic Institute, at the same time giving new statutes 
to the university. odai 

Jesuit Influence.—The chief instrument of the Count 
Reformation was the Society of Jesus. Created originally 
propagate the faith in pagan lands, the society early entered i 
the field of education and took advantage of all proposals for 
reform of secondary education in the 16th century, The, 
opened schools in all countries, but their influence was str 
in France, Spain, and Spanish America. In higher educatio 
was strongest in theology and philosophy. 

France.—In no country was the influence of the Jesuits 
universities more marked than in France. ‘The civil wars in! 
country during the 30 years which preceded the close of 
century told with disastrous effects upon the condition o 
versity of Paris, and with the commencement of the 17th: 
tury its collegiate life seemed at an end and its 40 colleges 
deserted. To this state of affairs the obstinate conservatis 
the academic authorities contributed not a little. The Jesui 
not fail to profit by this, and during the second half of the 
century and the whole of the 17th they contrived to gain 
a complete monopoly of both the higher and the lower edi 
of provincial France. Their schools rose at Toulouse 
deaux, at Auch, Agen, Rodez, Périgueux, Limoges, Le Puy, 
nas, Béziers, Tournon, in the colleges of Flanders n 
Douai and Pont-4-Mousson—places beyond the jurisdiction 0! 
parlement of Paris or even of the crown of France. 
ment from Paris itself had been by the decree of the parle! 
alone and had néver been confirmed by the crown. The | 
sity was rescued from the fate which seemed to threaten 
by the excellent statutes given by Edmond Richer in 1598 
the discerning protection extended by Henry IV. B th 
versity of Paris remained distracted throughout the 17th « 
by theological dissensions—in the first instance as & ‘ 
struggle that ensued after the Jesuits had effected a 100" 
the Collége de Clermont, and subsequently by the af š 
sioned by the teaching of the Jansenists. Toward 
the century a certain revival took place, and a succession 
lustrious names—E, Pourchot, Charles Rollin, B 
Charles Coffin, Jean-Gabriel Demontempuls, + | Buti 
Charles Le Beau—appear on the roll of its teachers 
improvement was soon interrupted by the contran H 
by the promulgation of the bull Unigenitus in 171 ei 
the tenets of Pasquier Quesnel. At last, in:1762; Jesuits 
of Paris issued a decree placing the colleges of the ; 
disposal of the university, and this was followed by an i 
expulsion of the order from Paris, the university leii “this D 
possession of its vacated premises. Concurrently an 
history and natural science began to be cultiva i 
success. Then came the French Revolution. A 
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Giessen.—The conversion of Marburg into à bee t 
istic doctrine in 1605 gave occasion to the foun ; 
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versities of Giessen and of Rinteln. Giessen, founded by the 
margrave of Hesse-Darmstadt as a kind of refuge for the Lutheran 
professors from Marburg, received its charter from the emperor 
Rudolph II (1607). In 1625 the university was transferred to 
Marburg; in 1650 it was moved back again to Giessen. 

Strasbourg.—The University of Strasbourg was founded in 
1621 by Ferdinand TI on the basis of an already existing academy, 
which under the direction of John Sturm had attracted students 
from all parts of Europe and especially from Portugal, Poland, 
Denmark, France, and England. (The method of Sturm’s teach- 
ing became the basis of that of the Jesuits, and became known 
in England through Roger Ascham who paid a tribute to him in 
the Scholemaster, 1570.) In 1681 it became French. Refounded 
by the emperor William I, before the close of the century it had 
more than 1,100 students. At the end of the 18th century, 
after its reversion to Germany, it was distinguished by an intel- 
lectual activity with which the name of Goethe is connected, 

Kiel.—The Royal University of Kiel was founded in 1665 by 
Duke Christian Albrecht of Schleswig-Holstein (who himself as- 
sumed the office of rector), with faculties of theology, law, medi- 
cine, and philosophy, After the incorporation of Schleswig-Hol- 
stein with the kingdom of Denmark in the 18th century, it made 
a marked advance. 

Halle and Pietism.—The year 1693 saw the foundation of the 
University of Halle, which has been described as the “first real 
modern university.” It originated in a Ritterschule for the sons 
of the nobility. The study of philosophy was made independent 
of the faculty of theology. Leopold I granted (1693) the charter. 
The primary object in founding a university in Halle was to create 
a centre for the Lutheran Party; but its character, under the in- 
fluence of its two most ‘notable teachers, Christian Thomasius and 
A. H. Francke, soon expanded beyond the limits of this concep- 
tion. Thomasius and Francke had both been driven from Leipzig 
because of their liberal and progressive tendencies. Thomasius 
was the first to set the example, soon after followed by all the 
universities of Germany, of lecturing in the vernacular instead of 
in the customary Latin. Francke, as the founder of the Pietistic 
School, exercised great influence. Christian Wolff, who followed 
Thomasius as an assertor of the new culture, was driven from 
Halle by the accusations of the Pietists. In 1740, however, he 
was recalled by Frederick II and reinstated. Throughout the 
whole of the 18th century Halle was the leader of academic 
thought and advanced theology in Protestant Germany, although 
sharing that leadership, after the middle of the century, with 
Gottingen. With Göttingen another important contribution was 
also made by the revival of classical studies (through the work of 
Friedrich August Wolf) and the creation of a faculty of philos- 
ophy. This was designed not only to advance scholarship but also 
to train teachers. 

Gottingen The University of Göttingen (named after its 
founder, “Georgia Augusta”) was endowed with the amplest privi- 
leges as a university by George II of England, elector of Hanover, 
1736. The university included all the faculties, and two of its 
first professors—J. L. von Mosheim, the eminent theologian from 
Helmstedt, and G. L. Böhmer, the no less distinguished jurist 
from Halle—together with Johann Gesner, the man of letters 
(who with Christian Gottlob Heyne introduced a new spirit into 
the study of classical humanities) at once established its reputa- 
tion. Not least among its attractions was its splendid library, 
located in an ancient monastery. The Göttingen school of history 
came famous, The labours of the professors at Göttingen, espe- 
cially J. S, Pütter, J. C. Gatterer, A. L. von Schlözer, and L. T. 
Yon Spittler, combined with those of J. J. Mascov at Leipzig, did 
Much to promote both a more catholic treatment and a wider scope. 

e method of appointment of professors was reformed by the 


chief curator, G, A. von Münchhausen, on lines similar to those- 


‘stituted in the universities of the Netherlands by Janus Dousa. 

tlangen.—The University of Erlangen, a Lutheran centre, 
Was founded by Frederick, margrave of Bayreuth. Its charter was 
granted by the emperor Charles VII in 1743. In 1791, Ansbach 
y Bayreuth having passed into the possession of Prussia, Er- 
angen also became subject to the Prussian government. 
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The earliest Dutch university, Leiden, founded in 1575, com- 
memorated the successful resistance of the citizens to the Spanish. 
Throughout the 17th century Leiden was distinguished by its 
learning, the ability of its professors, and the shelter it afforded 
to the more liberal thought associated at that period with Ar- 
minianism, Much of its early success was a result of the wise 
Provisions and the influence of the celebrated Janus Dousa. 
Dousa, in fact, did for Leiden and the Dutch what Miinchhausen 
afterward did for Géttingen and the German universities, The 
appointment of the professors at Leiden was vested in three 
(afterward five) curators, one of whom was selected from the 
body of the nobles, while the other two were appointed by the 
states of the province, the office being held for nine years and 
eventually for life. With these was associated the mayor of 
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THE ANATOMY THEATRE OF THE UNIVERSITY OF LEIDEN, 
D. MEURSIUS, ''ATHENAE BATAVAE,"' 1625 
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Leiden for the time being. Leiden secured and maintained a very 
high reputation for scientific work. Other Dutch universities 
with a famous history are Franeker (1585), Harderwyk (1600), 
Groningen (1614), and Utrecht (1636), the last attracting many 
English students in the 18th century. 

The Royal University of Uppsala, whose foundation as a 
studium generale was sanctioned by Pope Sixtus IV in 1477, 
despite a checkered history remained the chief centre of higher 
education in Sweden. In the 18th century lectures began to be 
delivered in Swedish, but the medieval division of the students 
into “nations” continued, as at Lund (1666), until the second 
quarter of the 19th. 


E. REFORMATION AND Post-REFORMATION IN GREAT BRITAIN 


Oxford and Cambridge.—The influence of the Renaissance 
and the teaching of Erasmus, who resided at both universities, 
exercised a notable effect alike at Oxford and Cambridge. The 
names of John Colet, William Grocyn, and Thomas Linacre il- 
lustrate this influence at the former centre; those of Bishop John 
Fisher, Sir John Cheke, and Sir Thomas Smith at the latter, The 
labours of Erasmus at Cambridge, as the author of a new Latin 
version of the New Testament, with the design of placing in the 
hands of students a text free from the errors of the Vulgate, were 
productive of important effects, and the university became a 
centre of Reformation doctrine several years before the writings 
of Luther became known in England. The foundation of Christ’s 
College (1505) and St. John’s College (1511), through the in- 
fluence of Fisher with the countess of Richmond, also materially 
aided the general progress of learning at Cambridge. The Royal 
Injunctions of 1535, embodying the views and designs of Thomas 
Cromwell, mark the downfall of the old scholastic methods of 
study at both universities; and the foundation of Trinity College, 
Cambridge, in 1546 (partly by an amalgamation of two older 
societies), represents the earliest conception of such an institution 
in England in complete independence of Roman Catholic tradi- 
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tions. Trinity and St. John’s (both 1555) at Oxford, on the other 
hand, founded during the reactionary reign of Mary, serve rather 
as examples of a transitional period. 

A decline set in during the 17th and 18th centuries but less 
progress was made at Oxford than Cambridge. Although the stat- 
utes set up regular degree examinations and a long list of subjects 
to be taught, most were neglected for lack of teachers capable of 
teaching them. Professorships were “given away as pensions and 
sinecures” and many professors never lectured. Edward Gibbon 
refers to the stagnation and the dullness and intemperance of the 
fellows in Memoirs of My Life. 

Puritanism at Cambridge.—In the reign of Elizabeth, Cam- 
bridge became the centre of another great movement, that of the 
earlier Puritanism, St. John’s and Queens’ being the strongholds 
of the party led by Thomas Cartwright, Walter Travers, and 
others, The movement continued to gather strength, and Em- 
manuel College, founded in 1584, owed much of its early prosperity 
to the fact that it was a known school of Puritan doctrine. Most 
of the Puritans objected to the discipline enforced by the uni- 
versity and ordinary college statutes, especially the wearing of the 
cap and the surplice and the conferring of degrees in divinity 
The Anglican Party, headed by such men as Archbishops John 
Whitgift and Richard Bancroft, resorted in defense to a repres- 
sive policy, of which subscription to the Acts of Supremacy and 
Uniformity and the Elizabethan statutes of 1570 (investing the 
caput with larger powers and thereby creating a more oligarchical 
form of government) were the most notable results. Oxford, 
although the Puritans were there headed by Leicester, the chan- 
cellor, devised at the same time a similar scheme, the rigid disci- 
pline of which was further developed in the Laudian or Caroline 
statutes of 1636, It was under these respective codes—the 
Elizabethan statutes of 1570 and the Laudian statutes of 1636— 
that the two universities were governed until the introduction of 
new codes in 1858. The fidelity with which both universities 
adhered to the royal cause in the Civil War caused them to be 
regarded with suspicion by the Puritan Party. Under the Com- 
monwealth, distrust of university education as tending to foster 
contentiousness with respect to religious beliefs reached its highest 
point among the members of the “nominated parliament” (July- 
December 1653) and for a brief period both Oxford and Cam- 
bridge were in great danger. Proposals were made to found new 
universities—in London (1646) and in Manchester or York (1647). 
In 1653 Oliver Cromwell attempted to create a university in Dur- 
ham but gave up the plan because of the opposition of the older 
universities. It was even proposed by William Dell—himself the 
master of Caius College—to abolish the two universities altogether, 
as hopelessly pledged to antiquated and obsolete methods, and to 
establish in their place schools for higher instruction throughout 
the country. They were saved, however, by the firmness of Crom- 
well, at that time chancellor of Oxford, and, although Aristotle 
and the scholastic philosophy no longer held their ground, a 


OXFORD IN THE 17TH CENTURY 


Engravings from D. Loggan’s Oxonia Illustrata, 1675: (right) interior of the 
Divinity School; (below) interior of the Bodleian Library 


BY COURTESY OF THE TRUSTEES OF THE BRITISH MUSEUM; PHOTOGRAPHS, J. R. FREEMAN AND 


co 


2 UNIVERSITY 


marked improvement was observable both in disci 
rality among the students, At Oxford, under the 
teaching of John Wilkins, Seth Ward, and John Wal 
ing school of mathematics was formed. 

The Cambridge Platonist Movement.—tIn the 17th 
Cambridge became the centre of a further movem oat 

7 5 s ent (a reflex of 
the influence of the Cartesian philosophy), which attracted f i 
time considerable attention. Its leaders, known as the Can 
Platonists, among whom Henry More and Ralph Cudworth w i 
especially conspicuous, were men of high character and D 
learning, although much under the influence of an MERE 
enthusiasm and purely speculative doctrines. The spread ofthe 
Baconian philosophy, and the example of a succession of eminent 
scientific thinkers, among whom were Isaac Barrow, master of 
Trinity (1673-77), Isaac Newton (1669-1702) and his successor 
William Whiston (1702-11), and Roger Cotes (1707-16), began 
to render the exact sciences more and more an object of study 
and the institution of the tripos examinations in the course of th 
first half of the 18th century established the reputation of Cam. 
bridge as a school of mathematical science: 

Edinburgh.—The “College of Edinburgh” was founded by 
charter of James VI, 1582, This made no mention of a studium 
generale or of any of the privileges associated with a university. 
In 1621 the Scots Parliament gave the college the same privileges 
as the older Scottish universities, a grant later ratified when the 
parliaments of England and Scotland were united. ‘The university 
became autonomous under the Universities Act of 1858, when the 
municipality lost its control. 

Trinity College, Dublin.—Trinity College, Dublin, ws 
founded in 1591. A royal charter nominated a provost and 4 
minimum number of three fellows and three scholars as a body 
corporate. The first five provosts of Trinity were all Cambridge 
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men, and under the influence of 
Archbishop Adam Loftus, the first 
provost, and his successors, the 
foundation received a strongly 
Puritan bias, but the policy of 
Laud and Wentworth was to 
make the college more distinctly 
Anglican as regards its tone and 
belief. At the Restoration its 
condition was found to be that of 
a well-ordered home of learning 
and piety, with its estates well 
secured and its privileges unim- 
paired. Under Bishop Jeremy 
Taylor, who succeeded to the 
yice-chancellorship, its progress 
in learning was considerable, 


II. 19TH AND 20TH 
CENTURIES 


A. EUROPE 


England.—The expansion of 
university education in the 
United Kingdom was caused by 
the prolongation of the years of 
education and the provision of 
public secondary schooling, and 
by the growing recognition: of 
new needs to be met by the study 
of modern languages, social and 
economic sciences, natural sci- 
ences, technological studies, etc. 
An important step was taken in 
1919, when the University Grants 
Committee was established pri- 
marily to distribute government 
funds to the universities. In 
1946 it was charged with advising 
the universities on plans for fur- 
ther development. The grants 
distributed by the committee in- 
creased until by the mid-1960s 
they amounted to more than 70% 
of the income of the universities. 
The enrollment of students was expected to rise to 150,000 by 1970; 
orabout four times the number in 1938. The increase was brought 
about by the post-World War II birthrate, the new employment 
Opportunities for graduates, national prosperity, and increased pro- 
Vision of college, university, state, and local scholarships and 
rants, held by more than 85% of full-time students in the 1960s. 
. Oxford and Cambridge.—The ancient universities were reformed 
internally early in the 19th century and by the Oxford and Cam- 
ridge University acts (1854, 1856, 1877). The range of studies 
hie extended. College and university finances were reorganized. 
qa last religious tests were abolished in 1871. Women’s founda- 
ions began at Oxford and Cambridge in the mid-19th century. 

omen were admitted to degrees at Oxford in 1920 and at Cam- 
ridge (where the number of undergraduate women was limited 

Y statute to 600) in 1948, (See also CAMBRIDGE UNIVERSITY; 
XFORD UNIVERSITY.) 

London—In 1825 Thomas Campbell, the poet, Henry (later 
i rd) Brougham, and prominent dissenters launched a movement 
° establish a university in: London for students excluded from 
ford and Cambridge by religious tests or lack of means. The 
ou ersity College was founded in 1826 and opened in 1828, fol- 
wed by King’s College (1829) which was required to provide in- 
Tuction in Church of England doctrines. The University of 
a ndon was created in 1836 as a nonteaching body to conduct 
en mations and confer degrees upon students of these Eye çol 
a and of any other British institution affiliated with it. In 

58 its degrees (except in medicine) were opened to all students, 
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CAMBRIDGE IN THE 17TH CENTURY 


Engravings from D. Loggan’s Cantabrigia Illustrata, 1670: (top) Trinity Col- 
lege; (bottom, left to right) undergraduate, doctor of laws, master of arts 


whether internal or external. This system was valuable in as- 
sisting university colleges (chartered institutions organized like 
universities but mostly lacking power to grant degrees) to qualify 
for full university status. London was the first United Kingdom 
university to grant degrees to women (1878) ; and in 1900 it added 
teaching to its functions. 

Durham.—The University of Durham, endowed from cathedral 
and diocesan revenues, was founded in 1832, The Durham Col- 
lege of Physical Sciences (later Armstrong College) was founded 
in 1871 and incorporated in the university, with which the New- 
castle College of Medicine (1834) had been linked since 1852. 
These two colleges having been merged into King’s College, New- 
castle upon Tyne, in 1937, the university was a federation of the 
Newcastle college and the Durham colleges until 1963, when the 
University of Newcastle upon Tyne came into separate existence. 

Other Provincial Universities. —Owens College, Manchester 
(1851), was the first of a series of similar institutions in provin- 
cial cities, such as Yorkshire College of Science, Leeds (1874), 
and University College, Bristol (1876). In the next several years 
colleges were established in Birmingham, Liverpool, Nottingham, 
Reading, Exeter, and Southampton. In 1880 Owens College be- 
came the Victoria University, and the colleges at Leeds and Liver- 
pool were shortly federated with it. Mason College, Birmingham, 
became the University of Birmingham in 1900, and charters were 
obtained by Liverpool (1903), Leeds (1904), Sheffield (1905), and 
Bristol (1909). After World War II, Nottingham (1948), South- 
ampton (1952), Hull (1954), Exeter (1955), and Leicester (1957) 
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received charters. The North Staffordshire University College 
(1949) became the University of Keele in 1962. The University 
of Sussex, at Brighton, was chartered in 1961. Universities were 
founded at York (1963), East Anglia, at Norwich (1963), Essex, 
at Colchester (1964), Lancaster (1964), Kent, at Canterbury 
(1964), and Warwick, at Coventry (1965). 

The provincial universities, referred to as “redbrick,” draw stu- 
dents chiefly from their own localities (although they also main- 
tain residence halls). They receive support from local government, 
and offer some courses to meet the needs of local industries. 

After World War II special attention was given to the promo- 
tion of technological institutions; the Manchester College of Sci- 
ence and Technology was founded in 1956, 

Scotland.—The Scottish universities were reformed under the 
Universities (Scotland) acts of 1858 and 1889. For each univer- 
sity, finance and property are administered, and academic appoint- 
ments made, by a small but powerful court including the rector, 
who is elected by the students. In 1964 a fifth Scottish univer- 
sity was founded—the University of Strathclyde, consisting of an 
amalgamation of the Royal College of Science and Technology, 
Glasgow, and the Scottish College of Commerce, Glasgow. It is 
governed according to the terms of its charter, and the Univer- 
sities (Scotland) acts do not apply to it. 

Wales.—A strong national feeling and the earlier development 
of secondary education than in England encouraged the creation of 
the University of Wales in 1893, consisting of university colleges 
in Aberystwyth (1872), Cardiff (1883), and Bangor (1884); 
Swansea was added in 1920 and the Welsh National School of 
Medicine in 1931, St. David’s College, Lampeter (opened 1827), 
a theological college, was not admitted but confers B.A. and B.D. 
degrees under the sponsorship of the Universities of Wales, Oxford, 
and Cambridge. 

Ireland and Northern Ireland.—University colleges were 
established by act of Parliament (1845) in Belfast, Cork, and 
Galway, and federated as the Queen’s University (1850), Since 
no provision was made for theological teaching, they were boy- 
cotted by Roman Catholics. A Roman Catholic university, 
founded in Dublin (1851) by John Henry (later Cardinal) New- 
man, was refused the right to grant degrees. In 1879 Queen’s 
University was renamed the Royal University of Ireland, and em- 
powered to conduct examinations and grant degrees which Roman 
Catholics could take. In 1908 two new universities were created 
—the National University of Ireland in Dublin, which incorpo- 
rated the colleges at Cork and Galway, and a new college in Dub- 
lin; and the Queen’s University of Belfast. Trinity College, 
Dublin, was not affected by any of these changes. 

France.—On Sept. 15, 1793, the universities and colleges 
throughout France, together with the faculties of theology, medi- 
cine, jurisprudence, and arts, were abolished by a decree of the 
National Convention, and the whole system of national education 
remained in abeyance until 1808, when Napoleon I promulgated a 
scheme which in many essential features obtains today. The 
whole system of education, primary, secondary, and higher, was 
made subject to the control and direction of the state. The “Uni- 
versity of France,” as it was styled, became little more than an 
abstract term signifying collectively the various centres of pro- 
fessional education in their new relations to the state. 

“Free Faculties” —In 1895 the government sanctioned the in- 
stitution of certain “free faculties” (facultés libres) to be placed 
under the direction of local bishops, depending for support upon 
voluntary contributions, and each including a faculty of theology. 
The best-known were those of Paris (Institut Catholique) and 
Lille. The University of Paris and the Ecole Pratique des Hautes 
Études, both centred at the Sorbonne, worked independently of 
each other—the former with faculties of Protestant theology, law, 
medicine, science, letters, and chemistry, the latter with schools 
of mathematics, natural science, history, philology, and history of 
religions. ‘ 

In 1896 higher education was decentralized and the existing 
academies, consisting of isolated faculties, were converted into 
rsities, while the Sorbonne, from being the Univer- 
By the mid-1960s 


regional unive. i 0 
sity of France, became the University of Paris. 
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there were 19 universities, three—at Nantes. +e 
having been founded in 1962. r Orleans, nd Reine- 
Up to 1964, success in the baccalauréat had entitled any 
person to enter a university, and this system resulted jn 
overcrowding, difficulties in instruction, and much failure in 
aminations. In 1964, therefore, the government decided that Ca 
those who had taken an especially good baccalauréat might 
a university, and that professional courses must be Rae 
special institutions for those students not up to university fee 
Germany.—The political storms which marked the close of the 
18th and the beginning of the 19th century gave the deathbloy 
to not a few of the ancient universities of Germany, Mainz ad 
Cologne ceased to exist in 1798, Bamberg, Dillingen, and Duisburg 
in the 1800s, Rinteln and Helmstedt in 1810, Salzburg in 1810an] _| 
Erfurt in 1816. Altdorf was united to Erlangen in 1807, Frank 
furt an der Oder to Breslau in 1809, and Wittenberg to Halle in | 
1817, The University of Ingolstadt was first moved in 1802 tọ 
Landshut and from there, in 1826, to Munich, where it was united 
to the Academy of Sciences founded in 1759. Münster, in Prussa, 
which had been constituted a university in 1771, was abolished in 
the year 1818; but two faculties, those of theology and philosophy, 
continued to exist, and in 1843 it received the full privileges ofa 
university, together with the designation of a royal foundation, 
Munich, having been completely reorganized, acquired an emi- 
nent professoriate, among whom were J. J. I. von Dollinger, 
Justus von Liebig, Friedrich von Schelling, J. K. Zeuss, and W. von 
Giesebrecht; who attracted students from all parts of Europe, 
The Humboldt University of Berlin (the “Royal” Friedrich 
Wilhelm University) was founded in 1809. The philologist Wit 
helm von Humboldt, supported by the king of Prussia, Frederik 
William III, adopted for it principles which not only raised it to 
a foremost place among the universities of the world but also 
largely conduced to the regeneration of Germany after the Peace 
of Tilsit (1807), Attachment of teachers or students to any pile 
ticular creed or school of thought was expressly repudiated, 
The Rheinische Friedrich-Wilhelms University at Bonn ws 
founded in 1818, also by Frederick William III. It was the Kingi 
design to introduce into the Rhine provinces the classic literature 
and the newly developed scientific knowledge of Germany propel. 
Accordingly, he summoned to his aid the best available y 
including B. G. Niebuhr and A. W. von Schlegel, with C. F. ol 
in medicine and Georg Hermes in theology. Both Evangelical (tt 
Lutheran) and Roman Catholic doctrine were taught. rail 
The first universities created in the 20th century were at ial 
furt am Main (1914) and Hamburg (1919). During the x na 
Socialist regime university life had to conform to National Sot A 
ist ideology. After World War II the universities were ee i 
by the occupying powers in their respective zones, with a i 
broadening their outlook and curriculum and encouraging 
admit students from a wider variety of backgrounds. ) 
When the Federal Republic of Germany (West as 
the German Democratic Republic (East Germany) bas: 
ing, each retained control over the universities wi n U yeri 
When East Germany obtained control of the Humboldt rofesss | 
of Berlin, which had been in the Russian zone, many abl bed 
and students seceded to the Free University of Berlin i thee 
(1948) with the help of U.S. funds. The French reopen vari 
versity of Mainz,in 1946, and founded the University 0 
Saarbriicken, in 1948. p3 Aachen, BU 
West Germany has also technical universities at re Darmstals 
wick, Berlin-Charlottenburg, Clausthal-Zellerfel ‘4 f unde? 
Hanover, Baden (Karlsruhe), Munich, and Stuttgart, i 
the 18th and 19th centuries. ‘versity of Be ; 
East Germany took over the Humboldt Uni e and tht 
Greifswald, Halle, Jena, Leipzig, and Rostock uraa ned 
Technical University, Dresden. Several other tec 7 
cal institutions have university standing. _ t by aif 
Belgium.—Higher education in Belgium 1s beset erences: 
that arise from political, religious, and language ities in the 
of the most distinguished Roman Catholic eae closed 
Louvain (1425), had its vicissitudes when it was ution it 
French Directory in 1797 and again before the 
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and under German occupation in World Wars I and IT. Itis a 
state institution with two complete and independent sections for 
French- and Flemish-speaking students. There are two other state- 
maintained universities, Ghent (1816), for Flemish-speaking stu- 
dents, and Liège (1817) for French-speaking students. The Uni- 
versity of Brussels is a private (libre) institution, founded in 
1834, in which the language of instruction is French, with French 
and Flemish in the law faculty. Many private faculties, insti- 
tutes, and institutions exist for advanced studies in various fields, 
The state may grant subsidies to private institutions. 

The Netherlands.—Diversities of language do not exist in the 
Netherlands, but the religious differences have led to the crea- 
tion of private denominational institutions. The state maintains 
three universities: Leiden (1575), Groningen (1614), and Utrecht 
(1636). The University of Amsterdam, a municipal institution 
founded in 1632, is assimilated to the state universities. The 
state maintains the technical universities of Delft (1842) and 
Eindhoven (1956), and the Agricultural University at Wageningen 
(1918). Another technological university was founded at Twente 
in 1961. Each higher institution is under the control of a board 
of curators, while academic affairs are entrusted to a senate and 
the rector magnificus. The chief private universities are the Free 
(Protestant) University of Amsterdam (1880) and the Roman 
Catholic University of Nijmegen (1923). 

Scandinavian Countries.—In Denmark there are two state 
universities—Copenhagen (1479) and Aarhus (1928); and the 
Technical University of Denmark in Copenhagen (1829), which 
has affiliated to it a number of specialist institutes. Finland has 
one state university founded at Turku (Abo) in 1640 and moved 
to Helsinki in 1827, and the Institute of Technology (1908), at 
Helsinki; the languages of instruction in both are Finnish and 
Swedish, The latter language is the medium used in the Abo 
Academy (Swedish University of Abo, founded 1918). There are 
also universities at Oulu (1959), Turku (1920), and Jyväskylä 
(1934). Iceland has a university at Reykjavik, founded in 1911 
by the merger of three existing schools (theology, medicine, law), 
and expanded to offer courses in faculties of philosophy, engineer- 
ing, and economics. In Norway the University of Oslo, founded 
in 1811, admitted women in 1882 and appointed a woman to a 
Professorship in 1912. In 1948 the University of Bergen was 
created by merging several institutions. The Technical University 
of Norway, in Trondheim, was founded by the state in 1900 and 
Opened in 1910. Other institutions of university standing include 
the Free Faculty of Theology of the Church of Norway. The 
higher educational institutions of Sweden include four state uni- 
Versities—Uppsala (1477), Lund (1666), Göteborg (1891), and 
Stockholm (137 7); the last two became state universities in 1954 
and 1960 respectively. There are two technological universities, 
the Royal Institute of Technology, Stockholm (1827) and the 
Chalmers University of Technology, Göteborg (1829). 

Austria The three major universities are those of Vienna 
(1365), Graz (1586), and Innsbruck (1677). Salzburg University, 
originally founded in 1620, was reopened in 1963. Several of the 
technological institutions rank as universities. Vienna’s work in 
medicine, especially psychiatry, enhanced its reputation. s 
j Switzerland.— The only institution of university rank aa 
ae by the Swiss federal government is the Federal Institu! 5 
Technology founded in Zürich in 1855. The eight cantoni 
Miversities have each a long history and each was affected by 
teligious and linguistic conflicts, Bern grew out of a gymnasium 
“tablished under the auspices of Huldreich Zwingli and became a 
niversity in 1834. Zürich, founded in 1523 under the same influ- 
tice, became a university in 1833, Geneva (1559) was a Cal- 
tinist theological academy, Lausanne (1537) was noted as early 
me asa centre for training Protestant ministers. K 
a fog 1s the only Catholic university. Eae (rana itd 

~ The language of instruction in Basel, Bern, hatel 
ankt: Gallen is German; in Geneva, Lausanne, and Neuc i 
os Fribourg is bilingual. The Swiss Institute of Sin 
he Studies at Ziirich, connected with the University 4 Sai 
Cunded in 1927 by the Rockefeller Foundation, 


e 
deral, and Geneva cantonal governments. 
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Ttaly.—With a population nearly the same size as that of the 
United Kingdom, Italy has numerous institutions of university 
standard. There are more than 20 state universities, some of them 
medieval (Bologna and Parma dating from the 11th century and 
Padua from 1222); three independent universities (Urbino, Lecce, 
and the Sacred Heart University in Milan, which is Roman Cath- 
olic); and a state university for foreigners in Perugia. Among the 
20th-century foundations were the University of Lecce (1959), 
the Institut Universitaire d'Études Européennes (1952), and the 
Bologna Center School of Advanced International Studies of the 
Johns Hopkins University (1955), See also Iraty: Administra- 
tion and Social Conditions: Education, 

Spain.—The Spanish universities, after a long decline, were 
given new life when they were placed under the control of the 
Ministry of Public Instruction in 1957. There are 17 universities, 
of which 14 are public. Theology is taught only in the Ecclesi- 
astical University of Salamanca (c. 1220), the Pontifical Univer- 
sity of Comillas, Santander (1892), and the (private) Catholic 
University of Navarre (1960), The 12 secular public universities 
are those of Barcelona (1450); Granada (1526); La Laguna, 
Canary Islands (1701); Madrid (1836); Murcia (1915); Oviedo 
(opened 1608); the secular university of Salamanca ( 1218); 
Santiago (1501); Seville (1502); Valencia (1500); Valladolid 
(1346); Saragossa (1474). Guipúzcoa, San Sebastian (1956) and 
the Technological University, Barcelona, consisting of affiliated 
schools founded in 1904, 1912, and 1950, are private. There are 
additional private foundations of university standing. 

Portugal.—oOf the four Portuguese universities Coimbra is the 
oldest, founded 1290. A university was established in Lisbon in 
1911 and the University of Oporto in the same year. A Technical 
University of Lisbon was founded in 1930 by the combining of 
several institutes (agriculture, economics and finance, veterinary 
medicine, and naval science). 

Greece.—The National and Capodistrian University of Athens 
was founded as the University of Otto in 1837. The National 
Technical University of Athens was founded in 1836, and the Uni- 
versity of Thessaloniki, Salonika, in 1925. 

U.S.S.R.—At the beginning of the 19th century Russia possessed 
only three universities: Moscow (1755), founded by the empress 
Elizabeth; Vilnius (1579), which was Polish; and Dorpat (Tartu) 
(1632), which was virtually German, Under the enlightened pol- 
icy of Alexander I were founded the Universities of Kharkov 
(1805) for New Russia (the Ukraine), Kazan (1804) for the 
countries about the Volga but also for the populations of Finland 
and Siberia, and St. Petersburg (1819). Each of these had a dis- 
trict assigned to it, and, as a further incentive to the pursuit of 
academic studies, a ukase promulgated in 1809 proclaimed that in 
all appointments to official posts throughout the empire the holders 
of university degrees would receive the first consideration, In 
1834 the foundation of the St. Vladimir University of Kiev ab- 
sorbed the university at Vilnius. Odessa, founded in 1865, was 
designed to be the university of New Russia. The general status 
of the Russian universities continued, throughout the greater part 
of the century, exceptionally low. In 1884 they were all reconsti- 


‘tuted by the promulgation of a “universal code.” The study of the 


Slavonic languages received considerable stimulus, especially when, 
by decree in 1887, the use of the Russian language was made 
obligatory in all places of instruction throughout the Baltic prov- 
inces. During the ensuing 20 years the general influence of Dorpat 
rapidly spread far beyond the Baltic provinces. In 1889 the russi- 
fication of the university went far to deprive it of its claim to be 
idered German. 
During the revolutionary period (1917-20) many of the repub- 
lics founded national universities, or transformed old imperial 
universities, For example, Kiev and Kharkov became Ukrainian; 
Tartu (Dorpat) Estonian. Between 1922 and 1932 the Russian 
S.F.S.R. and other republics broke up their universities into sepa- 
rate specialist institutes. A sharp lowering of standards in this 
period led to a reversal of this policy in 1932. The universities 
were reconstituted, at first with scientific faculties only, to which 
the humanities were added between 1932 and 1948. During World 
War II many universities in the West were destroyed or seriously 
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damaged but were restored as they were freed from German oc- 
cupation. 

By the 1960s, more than 730 universities and other institutions 
of higher education under state control had an enrollment of over 
3,000,000 students, including about 1,850,000 following courses in 
the evenings or by correspondence. Admission is by entrance ex- 
aminations (except for gold medalists from the secondary schools) ; 
but applicants must present satisfactory Communist Party refer- 
ences and references from their firms if they have been employed: 
and during their first two years must engage in practical work. 
All the institutions are coeducational; women students number not 
many fewer than men. 

See also Union or Soviet Soctatist Repustics: Administra- 
tion and Social Conditions: Education. 

Eastern Europe.—In these countries, which had some 
of the oldest universities in Europe, the primary concern after 
they became Communist was to open these universities to chil- 
dren of the working class and to provide specialists for the new 
regimes. 

Bulgaria—The Kliment Ochridski University of Sofia, founded 
as a high school in 1888, was granted a charter in 1909. 

Czechoslovakia —The universities of Czechoslovakia are the 
Charles University of Prague (1348); the Palacky University of 
Olomouc, founded in 1576, closed several times, and reopened in 
1946; Comenius University, Bratislava (1919); Purkyne Univer- 
sity, founded as Masaryk University, Brno (1919); and the Uni- 
versity of 17th November (1961) for foreign students. There 
are technical universities at Prague, Bratislava, and Brno. 

Hungary has the Eétvos Lóránd University of Budapest (1635); 
the Medical University of Budapest, which became independent 
of the former in 1951; the Karl Marx University of Economic 
Science, Budapest (1948); the Lajos Kossuth University, Debre- 
cen (1912); the Debrecen University of Medicine, which became 
independent of Lajos Kossuth University in 1949; the University 
of Pécs (1367); the Medical University of Pécs (independent since 
1951); the University of Szeged (1921); and the Medical Univer- 
sity of Szeged (independent since 1951). There are two technical 
universities in Budapest, founded in 1857 and 1952; and one each 
at Gédéllé (1945), Miskolc (first founded in Selmecbánya in 
1735), Sopron (1808), and Veszprém (1949). 

Poland.—Of the eight universities, four were established in mid- 
20th century—Marie Curie-Sklodowska University, Lublin (1944) ; 
the University of Lodz (1945); the Nicholas Copernicus Univer- 
sity of Torun (1945); and the Wroclaw B, Bierut University 
(1945), The Jagiellonian University, Cracow, dates from 1364. 
Warsaw (1818), Poznan (1919), and the Catholic University of 
Lublin (1918) complete the list. There are nine technical uni- 
versities. 

Rumania.—The universities are of relatively recent origin, The 
University of Iaşi (1860) and the University of Bucharest (1864) 
were both founded by the reforming Prince Alexandru Ion Cuza, 
The Babes-Bolyai University at Cluj was founded in 1919. The 
University of Timisoara, founded in 1962, teaches physics, mathe- 
matics and mechanics, and philology. 

Yugoslavia—The universities of Yugoslavia are those of Lju- 
bljana, first founded in 1595; Zagreb (1669); Belgrade (1863); 
Sarajevo (1946); Skopje (also 1946) ; and Novi Sad (1960). The 
system was reorganized in 1954. 

For higher education in East Germany see section on Germany 
above. 


B. THE AMERICAS 


The United States.—Higher education in the United States is 
provided in a number of institutions which differ in origin, con- 
trol, standards, and functions. All of them are characterized by 
flexibility and responsiveness to public needs. In their history 
they reflect the religious, social, and economic changes that have 
taken place and continue to take place. Almost more than any 
other American institution they have served as agencies of social 
mobility for the individual, and of services of various kinds to 
the nation. During the 20th century their enrollments have in- 
creased elevenfold while the population has grown to a little over 
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double the figure in 1900. While they differ in fied 
whether public or private, they are all EEE aE nen 
that are expected to serve the nation’s needs. It is for th Se 
sons that American higher education cannot be understand a S 
in terms of the academic tradition of other countries, Highs 
education is not directed solely to the cultivation of an elite 
are its aims solely intellectualistic. Its function, in the er 
many, is to prepare the youth of the country with the skills and 
competence necessary for the everyday activities of the citizen 
and the worker, In the maintenance and support of higher edu 
tion there are involved federal, state, and some local go 
religious denominations, and private benefactors and philanthropic 
foundations. Standards, however, are determined by voluntary 
agencies and accrediting bodies (state, regional, and local), 
The institutions that provide higher education differ in siz, 
scope, and function. They include the following types. The ui. — 
versity is a comprehensive complex of schools and colleges and 
includes the liberal arts college, or college of liberal arts and sq. 
ences, which is undergraduate and leads to a bachelor’s degree; 
a graduate school with a variety of departments that prepare for 
the master’s degree and the doctorate; and professional schools 
(architecture, business, engineering, law, medicine, journalism, 
library service, education, etc.), although some professional train. 
ing may also be found at the undergraduate level and may be 
given in separate professional schools, a practice which is ds 
appearing except for theology. Undergraduate education also is 
provided in liberal arts colleges that do not have any affiliation 
with a university; increasingly, teachers colleges are joining the 
ranks of liberal arts colleges and assuming the name of “state col- 
leges”; and there is a tendency for these institutions to offer some 
graduate study as far as the master’s degree, Finally, among the 
institutions for higher education there are a number of institute 
of technology that offer undergraduate and graduate courses Up 
to the doctorate. It must be noted, however, that the terminology 
is not standardized so that some colleges that offer only under- 
graduate work have the title of universities, while some univer 
sities have institutes of technology, and so on. A 
The origins of the universities in the U.S. are to be found in 
the colleges established in the colonies before the nation wis 
formed. Nine such colleges were founded: Harvard Colleg, 
1636; College of William and Mary, 1693; Yale College, 1701; 
College of New Jersey, 1746; King’s College, 1754; College 
Academy of Philadelphia, 1755 (founded under the ‘influence 
Benjamin Franklin's Proposals Relating to the Education of Vi 
in Pennsylvania); Rhode Island College, 1764; Queen's ie 
1766; and Dartmouth College, 1769. In general, these ins a 
tions represented the arts course provided in the colleges 0 
bridge and Oxford. The principal purpose of the colora Pratt 
was to train a class of learned men specifically for the pe 
ministry, although some of them aimed also at Ler mi 
culture and knowledge for service in the state. The Ci ge 
Academy of Philadelphia, in contrast with the other co onset 
founded on a broad plan of education, which included Bi It 
able amount of mathematics, science, government, an the coti 
established a medical department in 1765—the first a opal 
try. Two years later King’s College in New York City 
a medical department. - 4 
From the American Revolution to the Civil War the Od 
spectacular increase in the number of new colleges minal 
The majority were private and founded by eee 
groups as the population moved beyond the a eri 
earliest of these colleges were established by Pres i j 
Congregationalists, who were followed in this aes, ch instit 
odists and Baptists after 1830. In the founding °° pq Rom! 
tions Quakers, Lutherans, Episcopalians, Universalis , 
Catholics also played a part. The practice continu aa vives 
19th century. Not all the institutions of this type A the pe 
they met both the religious and educational nee ou i fuent 
as they moved westward. On the religious side a Hy, ‘a the 1 


came from the Great Awakening which mero the ai 
into the 19th century. On the educational si Š ritst cole 


to keep learning alive, as in the founding of 
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Denominationalism was pre- 
served by the boards of control, 
the officials, and the members of 
the faculty who were expected to 
be members of the interested de- 
nominations. They tended to re- 
tain their denominational charac- 
ter through the 19th century, 
Early in the present generation a 
number became nonsectarian 
both in control and in making 
faculty appointments. The de- 
nominational colleges still consti- 
tute a not inconsiderable propor- 
tion of the total number of the 
institutions that provide higher 
education throughout the coun- 
try; the shift of the balance of 
student enrollments, however, 
has moved to the publicly main- 
tained colleges and universities, 
although they represent only 35% 
of the total number of institutions 
for higher education. 

Meanwhile, some of the older 
colleges came to be known as uni- 
versities, and new institutions 
bearing the name were founded, 
The constitution of Massachu- 
setts adopted in 1780 refers to 
Harvard College as the “Univer- 
sity at Cambridge.” The College 
and Academy of Philadelphia, 
through legislative action, be- 
came the University of Pennsyl- 
vania in 1791, and in 1804 Rhode 
Island College was named Brown 
University, The names of three 
other colonial colleges were offi- 
cially changed at later dates— 
Yale College to Yale University, 
1887; the College of New Jersey 
to Princeton University, 1896; 
King’s College to Columbia Col- 
lege, 1784, and to Columbia Uni- 
versity, 1912—although all three operated as universities before 
these dates. Queen’s College became Rutgers College in 1825 and 
Rutgers University in 1924. The legislature of New Hampshire 
attempted in 1816 to take over Dartmouth College and make of it 
4 state university, but a decision of the United States Supreme 
Court in 1819 stopped this action, This was the famous Dart- 
mouth case argued by Daniel Webster which, in the words of 
Chancellor Kent, gave “solidity and inviolability to the literary . . . 
Mstitutions of the country.” 

The state university, destined to become one of the important 
and characteristic types of U.S. higher education institutions, had 
its origin in the latter part of the 18th century: the University 
of North Carolina was provided for in the state constitution of 
1776, chartered in 1789, and opened in 1795; the University of 
Georgia was chartered in 1785 and opened in 1801. The Indiana 
Constitution of 1816 made it the duty of the general assembly 
-to provide by law for a general system of education, ascending 
Ma regular gradation from township schools to a state univer- 
‘ity, wherein tuition shall be gratis, and equally open to all.” This 
Statement represents the ideal of the state university—the capstone 
ol the system of public education. 

i The most notable early example of t t 

niversity of Virginia, which, through the influence of Thomas 
Jefferson, was established by legislative act in 1819 and opened 
in 1825. The institution was secular and nonsectarian from the 
Start and offered a broader curriculum than was then usual. Its 
'nfluence was strong in the South and aroused interest in other 
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parts of the country. The model for the state universities, how- 
ever, particularly those in the western states, was the University 
of Michigan, opened in 1841 and reorganized in 1850. The charter 
of this university was used as the model for the creation of the 
University of Wisconsin in 1848 and the University of Minnesota 
in 1851. The establishment of the state universities in the states 
carved out of the public lands in the West was greatly aided by 
grants of land from the federal government, beginning with the 
admission of Ohio into the union in 1803, The State University 
of New York, created by the legislature in 1948, consisted of a 
number of state-owned institutions of higher education (liberal 
arts colleges, colleges of education, medical colleges, professional 
colleges, agricultural and technical institutes, and two-year com- 
munity colleges) located at various places and of such new ones 
as might be established. 

In the second half of the 20th century all states except Penn- 
sylvania maintained one or more state universities, Pennsylvania 
supports Pennsylvania State University, a privately controlled 
institution, and it gives also some financial assistance to several 
privately controlled universities, including the University of Penn- 
sylvania. Distinguishing characteristics of the typical state uni- 
versity are: (1) creation and direct support by the state govern- 
ment; (2) control by a publicly appointed or elected board; (3) 
free or low tuition to students who reside in the state; and (4) 
provision for numerous educational services to the state in addi- 
tion to instruction on the campus. 

Thirteen municipal colleges and universities were established by 
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mid-20th century: College of Charleston (S.C.); College of the 
City of New York, comprising four colleges (City College, Hunter 
College, Brooklyn College, and Queens College); the Universities 
of Akron, Cincinnati, Houston (district), Louisville, Omaha, 
Toledo, and Wichita; and Washburn Municipal University of 
Topeka, Kan. Some of these institutions started as private col- 
leges and were taken over by the municipalities; some started as 
colleges and later became universities. These institutions are con- 
trolled and supported by the municipalities in which they are 
located. 

A group of institutions which became a prominent feature of 
higher education in the United States are the land-grant colleges 
and universities (g.v.). About 200 colleges for women had also 
been established by mid-century. (See Women’s EDUCATION, 
History or.) 

As large personal fortunes were amassed in the United States 
another type of university was established—that endowed by in- 
dividual munificence. Among these were: Tulane (1834), Emory 
(1836), Duke (1838), Cornell (1865), Vanderbilt (1872), Johns 
Hopkins (1876), Stanford (1885), and Chicago (1890). Other 
highly endowed institutions were the Massachusetts Institute of 
Technology, founded in 1861 and opened in 1865; Rice Institute, 
1912; Carnegie Institute of Technology, 1900; and California In- 
stitute of Technology, 1891. A number of the old universities 
also became the recipients of large endowments, among them Co- 
lumbia, Brown, Dartmouth (College), Harvard, New York, North- 
western, Pennsylvania, Princeton, Rochester, Washington (St. 
Louis), Western Reserve, and Yale, A few state universities 
likewise acquired large endowments, some from private and some 
from public sources, among them California, Michigan, Minnesota, 
Texas, Virginia, and Washington. 

In the 20th century the largest contributions to the endowments 
of colleges and universities were made by the philanthropic founda- 
tions such as the Carnegie Corporation of New York, the Rocke- 
feller Foundation, the General Education Board, and the Ford 
Foundation, The grants were made for general or specific 
purposes. In some cases the foundations have made outright 
grants, in others the grants were contingent on the institution’s 
ability to match them, In general, the foundations have avoided 
a wide distribution of their funds and have preferred to strengthen 
a few institutions which might set an example to others. 

Since, for various reasons, private benefactions have declined 
considerably, while the cost of higher education has continued 
to rise, efforts have been made to persuade business and industry 
that the benefits of education ultimately accrue to them. To 
promote these efforts, regional and other organizations have been 
formed to secure funds and to share them among member institu- 
tions. 

The federal government has expanded its support of higher 
education. The grants have taken the form of gifts of land to 
be sold for educational purposes; this was the earliest practice 
and was the basis of the creation of land-grant colleges under 
the Morrill Act (1862); subsequently (in 1890) annual appropria- 
tions were made to these institutions. 
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Proposals to establish a national universi 3 
in the early years of the republic and EAA i be ie 
bills to Congress, but have never succeeded in finding te ted in 
support. The federal government, howėver, maintain 
military academies of collegiate rank to provide special t inin 
for officer candidates. These include the United States a 
Academy (1802), the United States Naval Academy (1845) 
United States Air Force Academy (1954), and the A 
Training Corps for the military training of college tides 
part of their academic course, Prior to World War IL hse 
federal support of higher education was minimal, amounti v 
only about 5% of the total annual college and university ie 
During the war, the federal share rose sharply, mainly for war 
training programs, to more than one-third of the total by 1944, 
One of the major instances of participation by the federal gover. 
ment after the war was the enactment of the Servicemen’s Read- 
justment Act (1944), better known as the G.I. Bill of Rights, under 
which ex-servicemen were given grants to begin or continue their 
education. The same privilege was extended in 1952 to Korem 
War veterans and in 1966 to veterans of the Vietnam confit, 
‘In 1950 the National Science Foundation was created “to promote 
the progress of science, to advance national health, prosperity, 
and welfare, and to secure the national defense and for other 
purposes,” and “to strengthen basic research in education and 
science.” This foundation makes grants to institutions, and alo 
awards a large number of fellowships. In addition the federal gov- 
ernment spends millions of dollars a year on contracts for scientifc 
research projects to be carried out in universities. In 1958 the 
National Defense Education Act was passed and included in its 
provisions loans to students; the condition attached that applicants 
take an oath of loyalty and declare that they have not been mem 
bers of any subversive organization aroused considerable objec 
tions; many institutions refused to allow students to accept loans 
under this condition. d l 

The Higher Education Act of 1965 marked a historic change 
in the federal government’s role (as reflected also in the Elemen 
tary and Secondary Education Act of 1965). ‘The act provided 
for aid to small colleges and developing -institutions through OF 
operative programs and national teaching fellowships, with et 
change faculty members, exchange students, visting scholars, H 
sharing of libraries and laboratories; grants for libraries at 
library training and research; support of community basi) yl 
continuing education programs; and federal scholarships f 


tional opportunity grants”—and student loans and wor 


rograms. fl 
Not only does the term “university” have a connotation dk 
ferent in the United States from that in other countries but a 
education in general has expanded so far in other directions ol 
its traditional concept, while it is preserved, forms only i 
part of its function. To the end of the 18th century the pu t 
and scope of the college were uniformly accepted. 
to expand the offerings of the college began 1n 3 
òf the 18th century but was most clearly expressed © of Vit 
Jefferson in his plans for the creation of the bet y 
ginia (1817) and by George Ticknor of Harvard (182 
vocated a broader program of studies in which stu a of Hight 
have a choice, Jefferson’s plans for a state institutin ait ti! 
learning came at a time when proposals for simi 18) 
were being put forward in other states: Georgia jins 
(1804), Vermont (1791), Tennessee (1794), S et 
(1801), and North Carolina (1789). These ae i 
colleges or universities in name only, but they a i 
that was hastened by the establishment of the et) ate 
ginia. The state universities were planned to be il ple, int 
the state systems of education as expressed, for novel fet 
constitution of Indiana, cited above. A number © niversill 
already began to differentiate the American state gt jeulated 
universities elsewhere. The state inst ai Af sti 
directly with other branches of education 12 alite; 
were to be free and open to all rather than only an ality of 
to be constructed on the principle of providing ee ported ot” 
tional opportunity for all. They were to 
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public funds. And they were to be nonsectarian. The last two 
features aroused considerable opposition and proved to be obstacles 
to the development of state universities for some time, Some of 
the opposition came from those who objected to the idea of public 
support which might mean increased taxation. Most of the op- 
position, however, came from those who were afraid that non- 
sectarianism would mean Godless institutions, and from the private 
colleges which were alarmed by the prospect of competition from 
institutions that provided education without or with only nominal 
tuition fees. 

The most important contribution of the state university, how- 
ever, was its flexibility and readiness to adapt its programs of 
study to public needs and demands. It was some time before 
they became “all-purpose institutions” to serve their communities. 
It was not until the 20th century that private institutions followed 
suit, although Francis Wayland, president of Brown University, 
had asked in his report for 1850 if the time had not come “to 
inquire whether we cannot furnish an article for which the demand 
will be, at least, somewhat remunerative” by providing “the edu- 
cation desired by the people” and adapting “the article produced 
to the wants of the community.” A year later Henry P, Tappan, 
president of the University of Michigan, urged that standards of 
education be raised along the lines of the German universities and 
that at the same time provision be made to meet community needs. 
In 1858 the Committee on Education of the Wisconsin State 
Senate stated in its report that the people had the right to expect 
that the university “shall primarily be adapted to popular needs, 
that its courses of instruction shall be arranged to meet as fully 
as possible the wants of the greatest number of its citizens,” The 
ends to be sought were, according to the committee, to fit them 
for their life pursuits and to raise the levels of intelligence and 
power so as to elevate “those pursuits to a social dignity commen- 
surate with their value.” 

It was not until after the Civil War that the full implications 

of these ‘concepts began to be realized. Many of the state uni- 
versities became beneficiaries of the grants of land under the 
Morrill Act (1862), while private institutions began to receive 
gifts and bequests. The changing economic and social needs of 
the country had to be met. After the decision in the Kalamazoo 
case (1874), approving the use of tax funds for high schools, the 
number of such schools, which were to be the feeders to the uni- 
versities, began to increase. A breach in the academic tradition 
was made when Charles W. Eliot, who became president of Har- 
vard in 1869, introduced the elective system and established a 
Precedent for other institutions to follow. 
, The time had come when the country needed trained and intel- 
ligent manpower and experts to lead and work for the new eco- 
nomic, scientific, and industrial development of the nation. In 
adapting education to what were considered needs and wants of 
the people, Wisconsin led the way for a number of reasons, The 
Slate was settled by New Englanders who brought with them a love 
for learning which was shared by their German and Scandinavian 
fellow citizens, Dairying had become the major agricultural indus- 
tty of the state, and the farmers soon learned to rely on the experts 
ofa university which helped to improve their industry through the 
‘periments of one of its members (the Babcock test). The pres- 
tige of the university thus established was further enhanced by the 
‘tensive use of its faculty members in the government of the 
slate by Robert M. La Follette. Under Charles Van Hine, who 
fcame president in 1904, the campus of the university was as 
tensive as the state. 

„Similar ideas were also shaping the development of Cornell 
N Thoe aini pas stated in the words a gee es 
ten: would found an institution in w. 2 
ie instruction in any study.” Its first president, Andrew YRR 
af 0 took office in 1868, wished to make of Cornell not an oe n 
of th English or German university but one adapted to the needs 
American people and to modern requirements. = —— 

& € aims and ideals represented by these two institutions in- 
Pired the development of higher education. They may at times 
ave led to the introduction of subjects and courses that achieved 
Spurious intellectual value through the contacts with legitimate 


UNIVERSITY 


a 


759 


intellectual activities. The philosophy that has animated these 
institutions was well stated in 1932 by a former president of the 
University of Minnesota, Lotus D. Coffman: “The state universi- 
ties hold that there is no intellectual service too undignified for 
them to perform, They maintain that every time they lift the 
intellectual level of any class or group, they enhance the intellec- 
tual opportunities of every other class or group.” 

The state universities enroll slightly more than half the total 
number of students at the higher education level. Some of the 
state universities at the same time rank with the leading private 
universities in research work not only in the sciences but also in 
the humanities and social sciences, Such institutions as the Uni- 
versities of California, Michigan, Minnesota, North Carolina, and 
Texas, have established solid reputations as exemplars of the uni- 
versity ideal, and as pioneers in new educational ventures. 

(See also HicHER EDUCATION, ) 

Control and Organization—Some universities are publicly con- 
trolled—by state, a municipality, or a district. Others are con- 
trolled by private organizations, which usually receive their char- 
ters from the states in which they are located. In general, each 
university is under direct control of a lay board, usually known as 
a board of trustees, although other titles, such as board of regents 
and board of directors, are also used. Lay boards began to replace 
the traditional board of clergymen in the latter part of the 19th 
century. Boards of publicly controlled universities are elected by 
the voters of the state or the municipality which maintains the 
institution, or they are chosen by a governmental official or agency. 
In a few states all the state institutions of higher education are 
controlled by one board, as in Georgia and Oregon. The members 
of the boards of privately controlled universities elect persons to 
fill vacancies; such boards are known as self-perpetuating. The 
members of the boards that control church-related institutions are, 
in many instances, elected by the religious organizations that main- 
tain the institutions. For many universities the alumni elect some 
members of the boards of trustees. Most of the Roman Catholic 
institutions are controlled by the religious orders, though some 
are under diocesan control. 

‘The actual administration of a university is assigned to adminis- 
trative officers employed by the board of trustees. Usually the 
principal officer is called president or sometimes chancellor, but 
the terminology is not standardized. In unified systems like 
Georgia and Oregon the chief officer is chancellor with presidents 
as heads of the separate universities. In California the head is 
known as president and the chief officers of the several campuses 
are also called presidents, He has a heavy responsibility and large 
authority in the direction and management of the institution, 
Among his principal assistants are vice-presidents or provosts, 
directors, deans, and business managers, The various colleges 
and schools of the university are in charge of deans, who have 
large responsibility for such matters as selection of faculty mem- 
bers, leadership in development of the curriculum, and improve- 
ment of the quality of instruction. Each college or school is 
organized in departments or divisions, or both, the division being 
the larger unit. In most universities the faculties have considerable 
control over educational policy, especially matters relating to ad- 
mission requirements, organization of the curriculum, and require- 
ments for degrees; in the larger universities this control is usually 
delegated to a smaller group selected entirely or partly by the 
faculty or by instructional staff members holding certain positions. 

Educational Programs —At the centre of the typical university 
in the United States is the college of arts and sciences. Students 
enter it upon completion of secondary education. The curriculum, 
which is four years long, leads to the bachelor’s degree—bachelor 
of arts or bachelor of science. The college of arts and cienca 
offers a program of education for students who take all their at 
in the arts and sciences, and provides a considerable amount 0 
m ; egistered in the professional 
instruction to students who are regi d i 

hools of the university. The curriculum is usually so arrang' 
pi to require the student to obtain a general knowledge of a num- 
tes of fields, or general education, and more highly specialized and 


d knowledge in one or two fields. i } 
ome ait two eat may be spent in the junior college which 
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offers both liberal arts and vocational courses. A 20th-century 
creation, the junior college is coming to be known more generally 
as the community college. Under certain conditions students 
may pass on to the third year of college on completing the junior 
college course. 

Most of the formal professional education in the United States 
is acquired in the universities, where it is organized in various 
patterns. Much of it consists of four-year programs which lead 
to the bachelor’s degree. Examples are agriculture, business ad- 
ministration, education (preparation of teachers of elementary 
and secondary schools), engineering, fine arts, forestry, journalism, 
and pharmacy. The degrees conferred for the completion of study 
in special fields frequently carry designation of those fields, as 
bachelor of education, bachelor of fine arts, and bachelor of busi- 
ness administration; or as bachelor of science in education, bache- 
lor of science in engineering, bachelor of science in pharmacy; or 
as bachelor of arts in education, bachelor of arts in business ad- 
ministration. 

There is a tendency to lengthen programs of education for the 
professions. This is usually done by including as an entrance 
requirement of the professional college or school, the completion 
of a specified amount of study in a college of liberal arts or a 
college of arts and sciences. As an example, three years of 
college work constitute a minimum for admission to the study 
of medicine, The medical curriculum is four years long. The 
educational patterns in some other fields are: dentistry, two 
years in college and four years in the school of dentistry; veterinary 
medicine, two and four; law, three and three or two and four, 
For admission to professional training in several fields, possession 
of a bachelor’s degree is a prerequisite, and the professional cur- 
ricula range in length from one to three years; examples are 
hospital administration, public health, social work, and theology. 
The first degrees conferred for the completion of curricula range 
in length from one to three years; examples are hospital adminis- 
tration, public health, social work, and theology. The first degrees 
conferred for the completion of curricula in these professional 
fields are doctor of medicine, doctor of dental surgery or doctor 
of dental medicine, bachelor of laws, doctor of veterinary medicine, 
master of hospital administration (master of business administra- 
tion, master of science in some schools), master of public health 
and doctor of public health, master of social work, and bachelor of 
divinity. 

All universities, except those that are universities in name 
only, provide programs of advanced study leading to graduate 
degrees. Such study is usually supervised by an administrative 
division known as a graduate school, which establishes and en- 
forces policies and standards for advanced work. The instruction, 
however, is usually carried on by the regular departments of the 
university. In some universities the graduate work in professional 
studies is carried on by the professional schools independent of 
the graduate school. As a prerequisite for admission to graduate 
study a student must present a bachelor’s or a first professional 
degree or the equivalent. 

The principal purposes of graduate education are: to prepare 
college and university teachers; to prepare specialists in the 
various professions; and to prepare students to carry on research, 
Graduate study also prepares teachers of elementary and secondary 
schools for better service. Programs of graduate study consist 
of (1) specialized and advanced courses aimed at broadening and 
deepening the student’s knowledge in one or a few fields; (2) 
the mastery of at least two foreign languages; (3) independent 
study and research, largely original in character, intended to de- 
velop ability to do research in a particular field and demonstrated 
by the presentation of a dissertation, The degrees conferred for 
graduate study are the master’s degree, usually master of arts or 
master of science, and the degree of doctor of philosophy. 

Other Services.—Research is an important part of the work 
of the universities. Some of it is carried on by individual faculty 
members as a part of their effort to improve themselves and gain 
professional recognition and advancement. A considerable part 
of the research, however, is organized in projects. The land-grant 
colleges and universities maintain agricultural experiment stations, 
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and many colleges of engineering carry on research through thei 
engineering experiment stations. Within a number of universiti 
research institutes have been organized to promote specific i 
of investigations. 

Research in universities is supported from university funds ang 
from funds supplied by foundations, scholarly and profession] 
societies, commercial and industrial concerns, state agencies, the 
federal government, and individual donors. The financial anit 
ance takes the form of fellowships and grants-in-aid to mature 
students and faculty members, and grants and contract payments 
to the universities. The emphasis on research, which is Tecognized 
to be important for the advancement of knowledge and Scholarship, 
has given rise to the fear that teaching may be subordinated tg 
it. With the increasing number of students whose future work 
will not be in research areas, teaching acquires a new importance, 
All teachers, it is felt, should be familiar with methods of research 
and should have a scholarly mastery of their fields, but not all 
have the ability to-do research. For this reason there has devel. 
oped a great deal of discussion about the value of the PhD, asit 
is presently organized. 

Research in universities results in the preparation of many 
scholarly and scientific articles, monographs, and books. To facil- 
itate publication of such materials a number of institutions, begin- 
ning with Cornell University in 1869, established university presses, 
In addition to books, these presses publish scholarly periodicals, 

Many universities extend their educational services to persons 
who cannot go to the institution for regular residence instruction, 
These services are usually grouped under the category of extension 
work (see Universiry EXTENSION), which includes home-study 
or correspondence courses, extension classes, short courses, and 
various other activities. The cooperative agricultural and home 
economics extension work carried on by the land-grant colleges and 
universities is supported partly by the federal government. 

The international prestige of American higher education his 
been demonstrated by the great increase in the number of foreign 
students who enroll in American universities. At the same time 
opportunities for American students to study abroad and for teach 
ers to lecture in foreign universities or to give technical assistance 
have increased since the end of World War II. Many foreign 
students in the United States come on fellowships and scholarships 
offered by colleges and universities or private foundations, or am 
the provisions of the Fulbright and Smith-Mundt acts. The ni J 
tute of International Education serves as an organizing and coor : 
nating agency. For the accommodation of both foreign and ae 
students international houses have been provided in New *o™% 
Chicago, and Berkeley. Ae teas 

For American students and teachers opportunities have | in 
created by the Fulbright Act with expenses paid by the ey, p 
country. The International Cooperation Administration nt : 
federal government pays the expenses of lecturers and tec 
assistants who are selected for services in foreign countries. ne 

The United Nations Educational, Scientific, and Cultural ae 
nization (UNESCO) encourages international cooperation be pa 
teachers and research workers, disseminates information ee 
portunities for study, conducts conferences of internaHoey i o! 
ars, and promotes the free movement of persons travel meh 
educational, scientific, and cultural purposes, and the intema st 
circulation of materials for the same purposes (see also Be 
Ap). (L. E. Bay L Ko 

Canada.—The older universities of Canada were foun etho- 
religious bodies—Roman Catholic, Anglican, Presbyteri putgh 
dist, and Baptist—and modeled on Paris, Oxford, and E westen 
according to thé nationality of their founders. In a 20th 
provinces state-provided universities were established in ting uni- 
century. By the 1960s, Canada had over 50 degree-gran" 
versities and colleges. Seminary 

Laval University, Quebec (1852), sprang from the d (1876) 
of Quebec (1663). The University of Montreal, founde Roman 
as a branch of Laval, became autonomous in 1920. Ode a 
Catholic foundations were Ottawa (incorporated 1849; ish NS 
university in 1866) and St. Francis Xavier, Antigon ijen 
(1853), without religious tests in the latter. Immigrant 
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Loyalists founded three Church of England colleges—King’s Col- 
kge in Windsor, N.S. (1802), later moved to Halifax; King’s 
College, at York (182 7), later the University of Toronto; and 
King’s College in Fredericton, N.B. (1828), which became the 
University of New Brunswick (185 9). Other Anglican foundations 
were Bishop’s University, Lennoxville, Ont. (1853), and the West- 
em University of London, Ont. (1878), which became nondenomi- 
mtional in 1908 and was named University of Western Ontario. 
Acadia, Wolfville, N.S. (1838), and Macmaster, Hamilton, Ont. 
(1887), were Baptist foundations, Queen’s University, Kingston, 
Ont, (1841), modeled by the Presbyterians on Edinburgh, became 
nondenominational in 1912. Mount Allison Wesleyan Academy, 
Sackville, N.B., founded by Methodists in 1840, was chartered as a 
university in 1858, and became nonsectarian in 1925. Dalhousie, 
Halifax, N.S, (1818), and McGill, Montreal (1821), were private 
and nonsectarian from the start and modeled on Scottish universi- 
ties, The University of Manitoba (1877) was modeled on London. 
The withdrawal of government grants from denominational in- 
stitutions encouraged federation. Various denominational col- 
leges affiliated with the University of Toronto from 1889 onward, 
and colleges continued to be founded and affiliated with it there- 
after. Twentieth-century university foundations include Alberta 
(Edmonton, 1906), Saskatchewan (Saskatoon, 1907), and British 
Columbia (Vancouver, 1908). Memorial University College, St. 
John’s, Nfd., founded in 1925, became the Memorial University 
of Newfoundland in 1949. Among subsequent universities were 
Sherbrooke, Que. (1954), Moncton, N.B. (1963), and Guelph, 
Ont, (1964), the last two being federations of existing bodies. 
Latin America.—Sjx of the Latin-American universities were 
founded in the 16th century by the respective governors and the 
ecclesiastical authorities: University of Santo Domingo (1538); 
National University of San Carlos, Guatemala (1562); University 
of Colombia (1573); and University of Michoacán, Mexico 
(1540), Two other universities antedated the founding of Harvard 
College. The same movement included the founding of the Uni- 
versity of San Carlos, Cebu City (1595), and the University of 
Santo Tomas, Manila (1611), in the Philippines. About 20 uni- 
versities were in existence before 1800. 
he liberation of South American countries at the beginning of 
the 19th century and the achievement of independence stimulated 
the establishment of more universities, which continued sporadi- 
tally throughout the 19th century. Another period of expansion 
began after World War I when new institutions were established 
ind the older universities were reorganized with new faculties. 
Universities are established by the central governments or, in 
federated republics, by the states. Pirvate institutions may be 
St up; the majority have been created by the Roman Catholic 
lurch; their examinations and their degrees are recognized if 
ley are accredited (equiparados) either by a public university 
Oran official authority. 
Race Latin-American universities have certain common char- 
„teristics. They started generally as agglomerations of profes- 
‘onal schools of law, medicine, and theology. Social sciences 
story and economics) were normally taught in the law faculties. 
portunities for the study of the sciences, engineering, philoso- 
M and letters were rare until recent times. Nor, in general, 
aot employed full time, but divide their time between 
TN In several institutions or in some other occupation or pro- 
tition This practice interferes with satisfactory student-teacher 
nent i and leaves little time for research or for the encourage- 
made g Supervision of research by students. Efforts have been 
_ 0 revise the laws of permanent tenure for professors by 
ttina 7e@PPointments every five years contingent on the presen- 
‘tion of the result, dents in turn are mainly 
toncemed wi ults of research. The students in AN 
Ot anpes with the passing of examinations which qualify them 
in Ppointments in public offices or for the practice of a profes- 
tin be’ for a degree which confers social prestige. The latter 
osheq 8° Predominant in Brazil that academic degrees were 
‘shed for a time, 
oe education in the state or national universities is generally 
Yay mi fora small matriculation fee, the amount of which may 
different faculties. Admission is based on the completion 
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of secondary education, which ranges from five to seven years 
in different countries, and the passing of a final examination, which 
leads to the bachillerato. 

Following certain reforms initiated by the students in Cérdoba 
in 1918 most Latin-American countries adopted the principle that 
the universities should be autonomous. Students and graduates 
as well as professors share in the administration of the respective 
universities as elected representatives. Except in periods when 
dictators seized power, the autonomy of the universities has not 
been violated. It is charged, however, that the institutions are 
not exempt from internal politics—by students “to secure their 
tights” or by lobbying among colleagues for support in obtaining 
appointments which are secured by competition (concurso). The 
competition may consist of the presentation of published works, 
written and oral examinations, and a lecture before one’s peers. 

The changing economic and social conditions of the Latin-Amer- 
ican countries since World War I and the slow but inevitable in- 
dustrialization have created new needs and new demands which 
have seriously challenged the tradition of higher education. It 
has always been the pride of many Latin-American students that 
they were the guardians of the spiritual and cultural in contrast 
to the materialistic and practical aims of the North Americans. 
The universities have until recently remained aloof from the prac- 
tical and immediate needs of the day, while students have failed 
to learn the relations of their studies to life, In 1958 Risieri 
Frondizi, the rector of the University of Buenos Aires, stated in 
La Universidad y sus Misiones that, “The Argentine graduate 
knows outwardly a great number of things, but they do not help 
him to live.” The same remark would apply generally to Latin- 
American students. The rector maintained that universities can- 
not remain impervious to changes and must be alert to the social, 
economic, and political demands made on them. The challenge 
is being accepted and met by the creation of new faculties, new 
institutes, and new opportunities for research. 

In all the Latin-American countries, including Haiti, there are 
about 100 universities, public and private. There are in addition 
innumerable institutes and colleges which admit students who have 
completed their secondary education. In Brazil alone there are 
said to be about 100 such institutions, most of which are law 
faculties. 

Argentina.—The University of Buenos Aires (1821) is the larg- 
est in Latin America and has an enrollment and faculties which 
match those of some North American state universities. Córdoba, 
founded in 1613, became a national university in 1856 and has the 
same number of faculties as Buenos Aires. The University of La 
Plata (1897) is the second largest in the country; after a decline 
it was given new life by Joaquin V. Gonzalez who became presi- 
dent in 1906 and expanded its faculties which now include the 
same fields of study as in Buenos Aires. The University of the 
Litoral, founded in 1880 as the provincial University of Santa 
Fe, was given national status in 1909 and has three sections in 
Santa Fe, Rosario, and Corrientes. The Universities of Cuyo, 
Mendoza (1939) and Tucuman (1914) are smaller but follow the 
same general patterns as the other universities. Two universities, 
University of the South in Bahia Blanca and University of the 
North-East in Corrientes, were established in 1956. 

Brazil—The diversification and reorientation of higher educa- 
tion in Brazil and the development of technological sciences and 
research began after World War I when the University of Rio 
de Janeiro was created in 1920 by merging the polytechnic, medical, 
and law schools to form the first Brazilian university. Several 
other schools were incorporated in 1931, and the university became 
the University of Brazil with faculties of law, medicine, architec- 
ture, economics, dentistry, and pharmacy, and schools of chemistry, 
fine arts, music, mining, nursing, and physical education. The 
federal government maintains two other universities—Porto Al- 
egre and Rural, Itaguaí. Nine states maintain their own univer- 
sities—Bahia, Sao Paulo, Parana, Minas Gerais, Ceará, Espirito 
Santo, Santa Catarina, Paraiba, Pernambuco, all but one having 
been founded in 1955. There are three Roman Catholic universi- 
ties, in Rio de Janeiro, Sao Paulo, and Porto Alegre. Many in- 
stitutions exist with one or two faculties only. Under the federal 
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regulations three faculties—law, medicine, and one other—are re- 
quired to create a university. 

Chile.—Higher education, supervised by the University of Chile, 
Santiago (1842), includes the Catholic Universities, Santiago 
(1888) and Valparaiso (1929) ; University of Concepción, founded 
by private citizens in 1919; and the Federico Santa Maria Techni- 
cal University, founded in 1926 and opened in 1931 with funds 
bequeathed by Federico Santa Maria, and probably unique in this 
respect in South America, The State Technical University at 
Santiago was established in 1952, and Southern University of Chile 
at Valdivia in 1954. 

Colombia.—Of the universities one is national (Bogotá, 1523); 
the majority are departmental: Atlantico, Antioquia, Cartagena, 
Cauca, Caldas, and de los Andes (Bogotá, 1948). The private in- 
stitutions include the Pontifical Xaverian (Bogotá, 1622) and 
Bolivarian Catholic universities (Medellin, 1936) and a “free” 
(libre) university, Bogota (1922). The national university was the 
first to establish a “university city” (ciudad universitaria) in Latin 
America. 

Mexico.—Mexican universities include the National Autonomous 
University, founded 1551 but completely reorganized in 1910 and 
made autonomous in 1929, with its own governing body since 
1944, and other universities in state capitals: Guadalajara (1792), 
Guanajuato (1732), Michoacán (1540), Nuevo León (1933), 
Puebla (1937), San Luis Potosi (1826), Sinaloa (1918), Sonora 
(1938), Veracruz (1944), and Yucatan (1922). The Women’s 
University in Mexico City was formed in 1943, In 1935, following 
student protests against state control, the Autonomous University 
of Guadalajara was created, separate from the official university. 
The University of the Americas (1963) was founded as Mexico 
City College in 1940. 

Other Latin-American Republics—The pattern of higher edu- 
cation is the same in other republics with one or more national uni- 
versities and some Roman Catholic and private institutions. The 
national universities in the capitals normally have all the faculties; 
the other universities may only have a small number of facul- 
ties of law, medicine, and philosophy, or physical and mathematical 
science but are in process of expansion with an emphasis on adap- 

“tation to modern demands. Ecuador and Peru have six universi- 
ties each; Nicaragua five; Venezuela four; the remaining republics 
have one each. 

A Higher University Council for Central America maintains a 
secretariat to prepare plans for future development, to serve as a 
centre for information and documentation, and to promote the 
exchange of students and staff of the Central American universities. 

West Indies—The University of the West Indies, Kingston, 
Jamaica, incorporated in 1962, replaced the University College 
of the West Indies (1946), whose students had taken London Uni- 
versity degrees. The university’s faculties and colleges are scat- 
tered. It is centred on Jamaica, but there are schools of agricul- 
ture, engineering, and arts and science in Trinidad, and of arts and 
science in Barbados. It conducts extramural study courses on 
Jamaica, Trinidad, Grenada and St. Vincent, Dominica, the Lee- 
ward Islands, and in British Honduras. 


C. AUSTRALIA AND NEw ZEALAND 


The Australian universities were established by state or com- 
monwealth legislatures as self-governing corporations, supported 
by public and private funds. Each was nonresidential and secular 
but provision was made to include residential religious colleges, 
Sydney was founded in 1850; Melbourne, 1853; Adelaide, 1874; 
Queensland (Brisbane) 1909; Tasmania (Hobart) 1890, chartered 
in 1915; Western Australia, Perth, 1911. Canberra University Col- 
lege (1929) was absorbed in 1960 into the Australian National 
University (1946). The New South Wales University of Tech- 
nology (1949), subsequently the University of New South Wales, 
can establish colleges in other centres by virtue of its terms of 
incorporation. Newcastle University College, the first of these 
(1951), became the University of Newcastle in 1965. In 1958 the 
Victoria government established a second university, Monash Uni- 
versity, in Melbourne in which teaching began in 1961. 

The University of Otago, Dunedin (1869), with power to grant 
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degrees in arts, law, medicine, and music, affiliated in 1974 ri 
the University of New Zealand, Wellington, established in 1870 
an examining body. Canterbury University College, Christehun, 
(1873), affiliated in 1874, Auckland (1882) did so in 1993 and 
Victoria (1897). Standards were maintained by appointing ie 
nal examiners from England. Canterbury Agricultural College 
(1873) and Massey Agricultural College (1926) became associated 
with the university. 


D. THe MIDDLE EAST AND AFRICA 


Turkey has seven universities, two in Ankara (the University 
of Ankara, founded 1946, and the Middle East Technical Univer. 
sity founded in 1956); two in Istanbul (Istanbul University, 1453, 
and the Technical University of Istanbul, 1773); one in Erzurum 
(Atatürk University, founded 1957); one in Izmir (the Aegean 
University, founded 1955); and one in Trabzon (Black Sea Univer. 
sity, 1963). 

Israel.—The Hebrew University in Jerusalem, founded in 1918, 
was opened in 1925. It has faculties of humanities, science, medi- 
cine, social science, agriculture, and law. Bar-Ilan University, 
Ramat Gan, was founded in 1953, as was Tel-Aviv University, 
The Israel Institute of Technology (Technion), at Haifa, was 
founded in 1912 and opened in 1924. 

Iraq.—The University of Baghdad was formed in 1958, It 
incorporates colleges of agriculture, arts, commerce, dentistry, 
education, engineering, law, medicine, pharmacy, sciences, veteri- 
nary medicine, jurisprudence; and the College of Tahrir for Wo- 
men. There are eight affiliated institutes. The Jesuit Al-Hikma 
University of Baghdad, founded in 1956, provides four-year 
courses in civil engineering, business administration, and English 
language and literature, Other subjects taught include Islamic 
theology. 

Iran.—The state University of Teheran was founded in 1935; 
the University of Tabriz in 1947; Pahlavi University, Shiraz, in 
1948; Gondishapoor University, Ahvaz (comprising a medical and 
an agricultural college) and the University of Meshed in 1955; and 
the University of Isfahan in 1958. Hae 

Lebanon and Syria.—The oldest of Lebanon’s universities i 
the American University of Beirut (1866), Next comes the Uni- 
versité Saint Joseph (1881), which began as a seminary in 1846, 
There are also the Université Libanaise (1953) and the Arab Uni: 
versity (1960). All are in Beirut. The American University wis 
chartered by the State University of New York. + ie 

Damascus University was founded in 1923, and the University 
of Aleppo, with faculties of engineering, agriculture, and law, 2 
1960. 

Saudi Arabia and Kuwait.—Saudi Arabia has the King sui 
University (1957) at Riyadh; the Islamic University (1960) # 
Medina, for Koranic and theological courses; and the private E 
Abdul-Aziz University at Jidda (1964). Kuwait University, ! 
Kuwait City, was founded in 1962. 


United Arab Republic—The Al-Azhar University, el 
dates from 970; a few women were admitted in 1962. o 


versities include Cairo University, Orman Ghiza (1908), the a 
ican University at Cairo (1919), Alexandria University, rity 
(1942), Ain Shams University, Cairo (1950), and the Un at 
of Assiut (1957), The first faculties for two more universities 
Mansoura and Tanta, were established in the 1960s. toita 

Algeria.—The Université d'Alger (1879) has attached e ani 
large number of institutes, teaching, for example, hygie? Jav 
tropical medicine, gymnastics and sports, nuclear Poy Com 
and Islamic theology. There are “centres universitaires ê 
stantine and at Oran, both founded in 1961. in 1960. 

Tunisia——The Université de Tunis was founded or ht 
Among its attached higher schools and institutes is one atomic 
training of secondary school teachers and one for research in 
physics. in 1956 

Republic of the Sudan.—The University of Khartoum ch bad 
replaced the University College of Khartoum (1951), y nd the 
been formed from the Gordon Memorial College ( dis 
Kitchener School of Medicine (1924). In most 
English is the medium of instruction. 


| 
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Fthiopia.—Haile Sellassie I University (1961), which began as 
a university college in 1950, incorporates colleges of building, 

riculture, engineering, public health, and theology, 

somali Republic.—The Istituto Universitario della Somalia, 
founded in 1954, peti a university in 1959, with faculties of 

onomics, and education. 

E ocratie Republic of the Congo (Léopoldville).—The 
niversité Lovanium de Léopoldville was founded in 1954 by the 
Catholic University of Louvain (Belgium) with government help. 
here is also a Université de l’État (1960) at Elisabethville, and 
the Université Libre du Congo at Stanleyville (1963). 

Nigetia—University education in Nigeria began with Univer- 
sity College, Ibadan (1948), which was linked with London Uni- 
versity, for whose degrees it prepared its students. The college 
became the University of Ibadan in 1962. Northern Nigeria has 
the Ahmadu Bello University, Zaria (1962), which has absorbed 
several other institutions of higher education including the School 
for Arabic Studies in Kano, The other universities are those of 
e (1961), Lagos (1962), and Nigeria (Nsukka, opened 1960). 
East Africa—The University of East Africa (1963) consists 
of three colleges: University College, Nairobi, Kenya (originally 
Royal Technical College of East Africa and specially related 
with the University of London in 1961); University College, Dar 
es Salaam, Tanzania (1961); and Makerere University College, 
Uganda (originally a government technical school founded in 1922 
and specially related with the University of London in 1949 as an 
independent college offering arts and science degrees). 

The University of London’s “special relationship” with these 
and other overseas colleges which later became independent had 
the purpose of facilitating the achievement by the colleges of 
{ull university status through the entering of their students for 
London degrees based on special, regionally oriented examinations; 
and through direct, frequent contact, cooperation, and consultation 
between the academic staffs of the colleges and of the university. 

Sierra Leone.—Fourah Bay College, the first university-type 
educational institution in Africa, was founded in 1827 as an Angli- 
tan mission college, and affiliated with the University of Durham 
'n 1876, In 1960 it was incorporated as the University College of 
Sierra Leone: the plan was to federate it with Njala University 
College (1964) to make a university of two constituent colleges. 

Republic of South Africa.—Higher education was for many 
years provided by private institutions: South African College, Cape 
own (1829) ; Diocesan College, Cape Town (1849); St. Andrew's 
ollege, Grahamstown (1855); and Grey University College, 
oemfontein (1855). Examinations similar to those for degrees 
“gan to be conducted by a board created in 1858 to examine can- 

ates for public appointments. The board’s place was taken by 
e University of the Cape of Good Hope, established in 1873 as an 
mining and degree-granting body (which became the corre- 
bance University of South Africa in 1916). Thereafter 
ite was rapid, professors at recognized colleges becoming 
gible for government salary grants. The Stellenbosh Gymnas- 
™ was founded in 1866, the South African School of Mines in 
Ara asvaal University College at Pretoria in 1908, and Natal 

aie College in 1909, Stellenbosch became the University 
iit aes in 1916; the South African School of Mines became 
is a the University of the Witwatersrand, Johannesburg, when 
ed founded in 1921. Transvaal University College was in- 
tay acs as the University of Pretoria in 1930; and Natal was 
ais ar ed as the University of Natal in 1949. The other univer- 

anG a University of Cape Town (1918; formerly South 
Deviously ege); the University of the Orange Free State (1950, 
fot Chros Grey University College); Potchefstroom University 
"stian Higher Education (1951); and Rhodes University 
oot of RELY St. Andrew's College, Grahamstown). An off- 
Afliated odes is the University of Port Elizabeth (1964). 
Native am to Rhodes from 1951 to 1959 was the South African 

Ollege (subsequently the University College of Fort Hare: 
osa students only), Other institutions which the Bantu, 
» Indian, and other nonwhite students, classified as such 
Hep ernment, could attend under the Separate University 

on Act (1959) were: the University College of Zululand, 
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Kwa-Dlangezwa, Natal, for Zulus (1960); the University College 
of the North, Sovenga, Pietersburg, for Tsonga, Sotho, and Venda 
(1959) ; the University College of the Western Cape, Bellville, for 
Coloureds, Griquas, and Malays (1960); and University College, 
Durban, for Indians (1960). The University of South Africa is 
the examining body for all these. Nonwhite students, who had 
been admitted in limited numbers to the universities of Cape Town, 
Natal, and the Witwatersrand, were by the mid-1960s gradually 
ceasing to attend them under the provisions of the Separate Uni- 
versity Education Act. 

Others.—The University of Ghana at Legon and the Kwame 
Nkrumah University of Science and Technology (formerly Kumasi 
College of Technology) were founded in 1961. 

Malawi, the former Nyasaland, has a university founded in 
1964. Rhodesia incorporated the University College of Rhodesia 
and Nyasaland in 1955. It had three teacher training colleges as- 
sociated with its Institute of Education. Zambia founded a uni- 
versity at Lusaka in 1965. 

The University of Basutoland, Bechuanaland and Swaziland 
was founded in 1964 at Roma, Basutoland, in succession to Pius 
XII College (1945). Admission is not limited to Roman Catholics. 
Until the end of 1966, degrees were being awarded by the Univer- 
sity of South Africa. 

In eastern Equatorial Africa, Rwanda has a Université Na- 
tionale at Butare (founded 1963) under the patronage of the 
Dominican order. Burundi has the Université Officielle de 
Bujumbura at Usumbura (1960). 


E. THE Far East 


For general and historical background of education in the Far 
East see Epucation, History or: The Eastern World. (See also 
CLASSICAL EDUCATION: In the Orient.) 

China.—Until nearly the end of the 19th century public edu- 
cation in China was devoted mainly to the study of the classical 
texts. Some education on Western lines had, however, been intro- 
duced nearly half a century previously. In 1852 Roman Catholic 
missionaries founded a college to train Chinese as priests. Prot- 
estant missions followed suit, and Americans in particular began 
to found institutions of university status open to all. In 1861 
the government opened two colleges in Peking and Canton for the 
study of foreign languages, and about 25 years later began to send 
young Chinese abroad to foreign universities. In 1902, after the 
Boxer rising, the government embarked on thoroughgoing educa- 
tional reform and founded the National University in Peking, in- 
corporating the foreign language colleges. By 1910 an imperial 
university had been established, in name at least, in every one of 
the 18 provinces. 

By a law of 1929 institutions of higher education were classified 
as universities, independent colleges, and technical institutes. In 
1948, a year before the Communist regime was established and 
the Nationalist government moved to Taiwan (Formosa), there 
were 215 institutions (55 universities; 79 independent colleges; 
and 81 technical institutes). The national and provincial govern- 
ments provided 135 of the total number; the private institutions 
were maintained in the main by missionary organizations from 
different countries (England, France, Germany, and the United 
States). In 1927 all private institutions were required to register 
with the Ministry of National Education and to be administered 
by native Chinese educators. 

Between 1937 and 1945 China wrote an immortal chapter in 
university history. Many of the major institutions, situated in 
coastal areas, were exposed to the full blast of invasion. Their 
buildings destroyed, damaged, or occupied, staffs and students 
migrated westward, carrying with them what they could of books 
and equipment. More than 80 institutions sought security during 
the first years of the war; during the following seven many uni- 
versity students and teachers were compelled to move again and 
again, usually on foot and often across mountainous territory. 
They suffered terrible privations and had to pursue their studies 
with little or nothing even of essential materials; but they held on. 
When hostilities ended, arrangements were made for universities 
to return home, and in 1946 about 60 institutions, with more than 
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60,000 students, were moved back. Scarcely had this happened 
when war again overwhelmed them, to culminate in 1949 in the 
complete occupation of continental China by the Communists. 

People’s Republic of China—Within three years after the Com- 
munist regime was established all universities and colleges owned 
or administered by foreigners were closed or absorbed into a re- 
organized and nationalized system of higher education. A rigid 
system of centralized control was established and directives af- 
fecting every aspect—administrative and academic—were issued. 
A youth corps was formed to report on students and faculty sus- 
pected of holding unorthodox views. The reform of higher edu- 
cation was directed to increasing the opportunities for working- 
class and peasant children, to creating specialized institutes to 
provide the technically trained manpower needed by the country, 
and to divert students from the liberal arts to scientific and tech- 
nical courses. Grants-in-aid were provided to promote scientific 
and technical education through the purchase of needed equipment 
and the establishment of professorships. 

Higher education institutions fall into a number of distinct 
classes: comprehensive universities which have a wide range of 
faculties; higher technical institutes; higher teachers colleges; 
higher institutes of agriculture and forestry; medical schools; in- 
stitutes of politics and law; schools of finance and economics; 
and minority nationalities institutes. 

Republic of China—In 1945, when China occupied Taiwan, 
Taihoku Imperial University, founded in 1928 by the Japanese, 
was taken over and named the National Taiwan University, T’ai- 
Pei... The institution has colleges for general and professional 
studies and several research institutes. The Taiwan Provincial 
Cheng Kung University has colleges of engineering, commerce, 
and liberal arts. National Chengchi University, T’ai-Pei, founded 
in 1927 as School of Political Science, was raised to university 
status in 1946; Taiwan Provincial Chung Hsin University, Tai- 
chung, was founded in 1961; Taiwan Provincial Normal University, 
T’ai-Pei, in 1946; and Tunghai (Christian) University, Taichung, 
in 1955, The provincial governments maintain specialized insti- 
tutes for advanced work in agriculture, engineering, teacher train- 
ing, technology, and public administration. 

Japan.—On the reopening of communication with the West 
after about 1850 Japan began eagerly to absorb Western learning. 
In 1857 the government founded “a place for studying foreign 
books” and “a school for acquiring foreign medical art.” In 1862 
a college for the study of European science was added. In 1872 
a system of compulsory education was introduced, and in 1877 the 
Imperial University of Tokyo was founded. By 1910 three other 
universities had been established: Kyéto (1897), Tohoku (1907), 
and Kyushu (1910), 

Between 1920 and 1945 about 35 universities were founded (im- 
perial; other state universities; and private). The imperial uni- 
versities had several faculties; the state universities only one; 
the private institutions were multiple or single faculty institutions; 
most of them maintained their own preparatory schools to ensure 
a steady flow of entrants. 

In 1947-48 there were 49 universities (18 government; 3 state 
or public; and 28 private). The three leading imperial univer- 
sities have been mentioned. The outstanding private universities 
were Keio, Waseda, and Doshisha. Several of the private insti- 
tutions were established and maintained by foreign missionary 
groups. 

The educational system of Japan was reorganized following the 
recommendations of the United States Educational Mission in 
1946. In 1950 the junior college was introduced to provide two- 
year (or occasionally three-year) courses for young workers, 

The universities, open to students who have completed 12 years 
of schooling, offer four-year courses, except in medicine and den- 
tistry which require six years of study. The first two years for 
all students are devoted to general education. It is felt, how- 
ever, that the aim of intellectual, civic, and specialized training 
cannot be satisfactorily achieved in four years. Opportunities for 
study beyond the bachelor’s degree are provided in graduate de- 
partments which lead to the master’s and doctor’s degrees. 

The 30 national universities include Hokkaido (Sapporo, 1875); 
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Kobe (1929); Kyéto (1897); Kyushu (Fukuoka, 1910); N: 
(1939); Osaka (1931); Tohoku (Honshu, 1907); Tokyo (187) 
All have faculties in law, letters, science, engineering, and api. 
culture; a few also in economics and education. There are several 
prefectural and municipal institutions with one or two faculties 
Private universities include: Chuo (Tokyo, 1885); Doshisha 
(Kyoto, 1875); International Christian (Tokyo, 1949); Kansai 
(1886); Keio (Tokyo, 1858); Nihon (Tokyo, 1889); Rikkyo or 
St. Paul’s (Tokyo, 1878) ; Sophia or Jochi (Tokyo, 1913); Waseda 
(Tokyo, 1902); and others. The private universities, with a fey 
exceptions, do not have as many faculties as the public instity. 
tions. All degree-granting institutions, whether public or private, 
must satisfy the requirements of the University Accreditation As. 
sociation, established in 1947. 

In order to provide an adequate supply of trained manpower for 
the scientific and technological needs of the country and to open 
up new employment opportunities, specialization in scientific and 
technological studies is encouraged. Emphasis has also been placed 
on an adequate general education for civic and moral training de. 
sirable in a democracy. 

Korea.—The leading universities are Seoul National Univer- 
sity, Korea University, and Ewha Women’s University in Seoul, 
Korea University was the first institution founded and endowed by 
Koreans, in 1908. Ewha Women’s University was started as the 
first girls’ school in Korea by the Methodist Episcopal Mission; 
higher education classes began in 1910, and in 1946 the institu- 
tion was recognized by the government as a university with col 
leges in liberal, fine, and healing arts. There are in addition many 
specialized institutions of university rank. 

Philippines.—Twwo of the oldest universities outside of Europe 
were founded in the Philippines: San Carlos, Cebu City, in 15% 
and Santo Tomas, Manila, in 1611, The other universities wert 
founded after 1900, most of them by religious groups or by indi- 
viduals. The University of the Philippines, Rizal, was founded 
in 1908 on American lines. Private institutions include: National 
University (1900); Adamson University (1932); Philippine 
Women’s University (1919); University of the East (1951); and 
the University of Manila (1913)—all in Manila; and Silliman 
University (1913) in Negros Oriental. More than 100 colleges 
offer some courses, not all of which are recognized by the gover- 
ment as of collegiate grade. h 

Indonesia.—Indonesian universities were established after it- 
dependence was achieved and included both state and private Ane 
stitutions. Gadjah Mada University was the first state institution 
to be founded, in Jogjakarta, in 1949 with the usual fol 
In the same year the National University was started in Jakari 
with a limited number of faculties. The University of Laon 
with branches in Bandung and Bogor, was founded in Jaa 
1950 with a full complement of faculties. Gamaliel Bare 
(Jakarta, 1955) and Airlangga University (Surabaja, 19 i 
Andalas University (Padang, 1956), Padjadjaran State Uniy 
sity (Bandung, 1957), University of North Sumatra ( 1059) 
1952), and Bandung Technological Institute (Bandung, 
were started with a few faculties with others to be added. To 

The private universities are small and limited in scope the 
are Indonesian Islam universities, one in Medan (1952) i aes 
other in Jogjakarta (1945), The 17 August 1945 University 
founded in Jakarta in 1952. ‘onal wi- 

Burma.—The University of Rangoon is Burma’s nation ie 
versity. Founded in 1920 by merging two colleges afiliate vilties, 
Calcutta University the institutions offer courses in all fac mi 
with an agricultural faculty in Mandalay. Once an affiliating 
versity, it became a residential and teaching institution in a 
when it was reopened after the Japanese occupation. 
versity of Mandalay, Mandalay, was founded in 1962. 

Thailand.—The Thai universities located in Ba 
established by the government to train its own official Saleh 
longkorn University (1917) has faculties in arts and vata 
sciences, political science, engineering, architecture, and a 
and accounting. The faculty of medicine, established in scien! 
versity in 1932, became a separate University of Medical f Monl 
in 1942. The University of Thammasat or University ° | 
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and Political Sciences (1933) has faculties of law, politics, eco- 
nomics, and commerce and accounting. Agricultural subjects are 
taught at the Kasetsart University (1943). The University of 
Chiangmai was founded in Chiangmai in 1963, 

India—The development of higher education in modern India 
has been seriously affected by 19th-century tradition. The first 
universities, Bombay, Calcutta, and Madras, founded in 1857, 
were established on the London University model as examining 
bodies with power to affiliate. Teaching was not undertaken until 
after the Indian Universities Act, 1904, when Bombay, Calcutta, 
md Madras, with the addition of the universities of the Panjab 
(1882, Lahore, now the Panjab University of West Pakistan) and 
of Allahabad (1887), were enabled to begin teaching and con- 
trolling the affiliated colleges. A government resolution of 1913 
brought residential universities into existence: Benares (1915), 
designed to develop Hindu culture, and Patna (1917). Two state 
universities were started at this time: Mysore (1916) and Osmania 
University, Hyderabad (1918), the latter adopting Urdu, the 
state official language, as the medium of instruction. The re- 
ports of the Calcutta University Commission (chairman, Sir 
Michael Sadler) on secondary and higher education formed the 
basis of many new universities: Aligarh Muslim University 
(1920); Lucknow (1921); Delhi (1922) ; Nagpur (1923); Andhra 
(1926); Agra (1927); and Annamalai (1929). Travancore Uni- 
versity (University of Kerala since 1957), established in 1937, was 
followed by another succession of foundations: Utkal (1943); 
Saugar (1946); and Rajasthan (1947), 

After independence and partition in 1947 an Indian Panjab Uni- 
versity was established in Chandigarh, and rapid expansion oc- 
cured, Foundations included the state University of Jammu and 
Kashmir at Srinagar (1948); the University of Bihar (1952); 
ind many universities during the 1960s, such as the Punjabi Uni- 
versity, Patiala (1961), Jodhpur University (1962), Indore Uni- 
versity (1964), and the University of Bangalore (1964). 

The language of instruction in Indian universities is English, 
English and Hindi, or English and the mother tongue. 

The language question continued to be a serious issue and was 
considered by the University Education Commission (1949), which 
"commended that Hindi and regional languages should gradually 
place English. The commission also recommended improve- 
ments in the status of teachers, less emphasis on book learning 
and examinations, the raising of standards, and the creation of a 
University Grants Commission, which was formed in 1953 and 
ecame a Statutory body in 1956. This commission decided to 
Bve top priority to improving libraries, laboratories, and the 
Qulity of teaching. 
grikistan.—The oldest universities in what is now Pakistan are 
aay of the Panjab (Lahore, 1882) and of Dacca (1921), the 
thee. in West Pakistan and the latter in East Pakistan. The 
cad of Sind (Hyderabad) was founded in 1947. Later 
ish le universities of Karachi and Peshawar (both 1950), and 

Jhahi (1953). In 1961 East Pakistan and West Pakistan each 

Up an agricultural university and a university of engineering 

sega . The medium of instruction is English except at 

Cevi Where by 1965 it was being replaced in phases by Urdu. 
Merger ean ts University of Ceylon was created in 1942 by the 
tl Goll Ceylon University College (1921) and the Ceylon Medi- 
it AN (1870). In the 1960s the university began to transfer 

H ies from Colombo to Peradeniya, near Kandy, where it 
reine ome residential. The Vidyalankara and Vidyodaya uni- 
Rene Buddhist seminaries, were founded in 1959, 
Ceylon üt only men as internal students. The University of 
ity e most of its courses in English. yor 
Hong K, ong, Malaysia, and Singapore.—The University 
kge of M as Was incorporated in 1911 from the Hong Kong Col- 
ate it ae (1887). Faculties of engineering, arts, ce ph 

Ong Kon, cture were added later. The Chinese University 0 
19 py -8 (1963) consists of three colleges founded in and after 
ie Tetugees from the mainland of China. 
tives ctSity of Malaya, established in 1962, succeeded the 
ben ity of Malaya in Kual » (1959), which had itself 

Da dive ya in Kuala Lumpur” (1959), which 

vision of the University of Malaya founded in 1949 at 
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Singapore from the King Edward VII College of Medicine (1905) 
and Raffles College (1929). 

Singapore has two universities, Nanyang University (1953) and 
the University of Singapore (1962), which began in 1959 as the 
University of Malaya in Singapore. 


IV. THE MODERN UNIVERSITY 


The middle of the 20th century marked a turning point in higher 
education. This could be accounted for: (1) by the extension of 
education to all classes; (2) by increased opportunities through 
scholarships and widespread abolition of fees; (3) by general im- 
provement of economic conditions; (4) by personal ambition for 
advancement or for social prestige; and (5) by growing demands 
for university-trained personnel by government and industry. The 
rapid political, economic, social, and cultural changes since the be- 
ginning of the century and the destructive effects of World Wars I 
and II emphasized the importance of education for national re- 
covery and for the building of newly created nations; as did the 
spirit of competition aroused by conflicting social and political 
ideologies. 

The most serious challenge to the humanistic university tradi- 
tion came from scientific advance and the revolution in the eco- 
nomic life of nations generally. The preponderance of humanistic 
studies was everywhere challenged, and the balance shifted in 
favour of the sciences. 

All countries were faced with many problems in higher educa- 
tion. Because of the rise in birthrate which was almost universal 
during and after World War II, overcrowding in existing univer- 
sities became acute, with accompanying shortage of classrooms, 
buildings, and teachers, so that new universities had to be estab- 
lished everywhere. 

An increasing number of young people sought higher education 
in order to qualify by specialized training for the new posts 
created by the scientific and technological revolution. Educators 
came to consider that the emphasis on science was becoming too 
strong, and much discussion arose as to what constituted a bal- 
anced education. The post-World War II creation of the Univer- 
sity of Keele in England, with its broad, integrated curriculum; 
the introduction of courses in general education in American medi- 
cal schools and institutes of technology; and the recognition of 
the importance of the humanistic sciences in the theses issued in 
1958 by the Central Committee of the Communist Party of the 
U.S.S.R. illustrate attempts to redress the balance. The view that 
there is a dichotomy between the humanists and scientists and an 
inadequate concept of a liberal education in modern times was 
forcibly presented in Sir Charles P. Snow’s The Two Cultures and 
the Scientific Revolution (1959). 

The rapidly increasing need for practical training was met some- 
times by creating separate institutes, as in Germany and France; 
sometimes, as in the United States, by the provision within the 
university of all kinds of training and education. In Great Britain 
there was considerable hesitancy about admitting institutions or 
divisions for practical training within the academic walls. A par- 
tial solution to the problem was the gradual admission in the 1960s 
of the ten colleges of advanced technology to university status; 
and the foundation, in 1964, of the Council for National Academic 
Awards, empowered to grant degrees to students of technical 
colleges and other institutions, including those qualifying in non- 
technological subjects. It remained clear that the university con- 
tinued to have the responsibility of providing, through the hu- 
manities and the sciences, an education that should give meaning 
to life irrespective of a student’s future occupation. This means 
that factual instruction of students, their training in methods of 
research, and the advancement of knowledge by the staff, must 
proceed together. 

The increasing dependence of universities on government for 
financial support, and the tendency of governments and industry 
to look to the universities to carry out research projects gave rise 
to the possibility of increasing external control. From this the 
universities were on the whole protected by the privileges of 
autonomy and academic freedom: but it was feared that these 
privileges might be affected by a too ready yielding to current 
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demands. The history of the University Grants Committee in 
Great Britain, which was copied in other Commonwealth countries, 
demonstrated that increasing government support need not be ac- 
companied by external control or interference in academic mat- 
ters. Under totalitarian regimes, however, universities are created 
as agencies to serve the state. 

The adaptation of higher education to political, economic, so- 
cial, and cultural changes is inevitable. Lord Haldane held that 
the soul of a people is mirrored in its universities. For Abraham 
Flexner, a university expressed and influenced the present and 
shaped the future. 

See also HicHER Epucarion and references under “University” 
in the Index. (J. B. Mu.; C. Br.; H. C. D.; I. D. K.) 
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UNIVERSITY ARCHITECTURE: see EpucaTIONAL 
ARCHITECTURE. pee 

UNIVERSITY EXTENSION, in its broadest meaning, in- 
cludes all educational activities sponsored by an institution of 
higher learning for those persons (usually adults) who are not 
full-time students. As illustrated below, varying national prac 
tice sometimes causes the term to be given a more limited fin 
tion. 

United States—Throughout the 19th century, the many ef- 
forts by individual professors to carry knowledge to the general 
public were usually independent ventures not sponsored by the 
universities themselves. More sustained and systematic efforts 
did not begin until about 1885, when U.S. university leaders (most 
notably Herbert Baxter Adams, a historian of Johns Hopkins) be- 
came aware of the programs at Cambridge and Oxford. Sei 
widely publicized and initially successful ventures were under 
taken and soon many universities and colleges established exten- 
sion committees and departments. In imitation of the En lish 
models, the early activities consisted chiefly of regular uniy 
sity lectures offered away from the campus. Since there was little 
adaptation to the needs and interests of mature students, intere 
soon palled; before long, many extension departments ne 
little more than entries in university catalogues. Fortuna 
however, much thought was being given to the expansion of higher 
education and some of the new institutional plans jo 


the idea of university extension. The most significant recognition 
came at The University of Chicago, whose first president, 
Rainey Harper, had been an active leader in the earlier moventi 
and in the Chautauqua institution. He included extension an 
integral part of his design for the new university, incorpo! 
provisions for off-campus centres, correspondence instructio 4 
various other programs. In essence, the original Chicago lan 
represented a consolidation of the best elements of past Exp” 
ence, preserving it as a model for much of the widespread deia 
ment which occurred later. 4 
Soon after the beginning of the 20th century, a new 
in university extension began to be manifested, chiefly at! 
institutions and most notably at the University of 
In the same decade, Seaman Knapp and others demonstrated 
in which knowledge about scientific agriculture could bê b 
to farmers. The methods thus developed Yea a ad 


the Co-operative Extension service which, from Be f 
distinctive function of the land-grant colleges. Som! a 
the urban universities, under both public and private auspio® 
began to offer educational programs for their communi rad 
a result of these and other influences, university extension pecame 
ally broadened in scope and function so that its services 
myriad and the persons it influenced legion. . 
The core of extension remained the provision of group part 
tion. Formal lectures continued to play an important PAi md 
were supplemented by discussion groups, seminars; workshopi ioy 
countless other arrangements, both formal and informal, in vere 
teachers or leaders worked with students. Sometimes groups 


d 


widely scattered over a city, a state or a region, but often they 
vere clustered together within centres. There was a marked 

owth of integrated programs designed to achieve goals far 
hroader and deeper than could be accomplished in a single course. 

Many other services also developed. Correspondence courses 
were provided in a great variety of subjects. Intensive short 
courses and conferences increased in number; some universities 
have special buildings designed to house them. Books, pamphlets, 
phonograph records, films and other communications materials 
were provided. Use of mass media (especially radio, the press 
md television) became widespread and some universities had film 
production units. Various institutions assumed other special func- 
tions such as the arrangement and judging of contests, the opera- 
tion of lecture and concert bureaus, the administration of tests, 
the sponsorship of program planning services and the provision 
of assistance to communities to aid them in analyzing and solving 
their problems. Sometimes various methods were combined to 
provide integrated services for special groups, among which are 
management, labour and the professions. 

While university extension is an omnibus term covering all 

of the foregoing activities, it is sometimes used in more restricted 
senses: (1) Many institutions have developed special divisions 
to undertake this work and university extension sometimes re- 
fers only to the activities of such divisions, even though other 
parts of the institution may also sponsor similar activities. (2) 
University extension sometimes is used only in connection with 
those institutions of higher learning that have the word univer- 
sity in their titles. (3) The term occasionally refers only to 
large-scale and .complex programs; efforts centred on a single 
kind of activity or organization, such as an evening college, may 
be excluded, 
Because of these and other problems of definition and because 
most of the services concerned are provided for people who have 
teached their maturity, university adult education and continuing 
education were being used in the second half of the 20th century 
increasingly instead of the older term university extension. 

The National University Extension association is a broadly 
- based organization of extension workers, There are various other 

stoupings of persons interested in special kinds of service; of these 

pethaps the Association of University Evening Colleges is the most 

Active and best known, 

In the United States there is no special organization of adult 
Students corresponding to the Workers’ Educational association 
i England. Universities in the United States usually accept full 
"sponsibility for scheduling activities and recruiting students, al- 
though sometimes they collaborate with other institutions and 
ee Statistics as to the total number of persons served are 
anu Meaningless because of the differences in length and in- 

sity of contact of the various services. At many universities, 
were the number of adults engaged in programs of instruction 
the second half of the 20th century was already greater than 

ê number of young people enrolled for full-time study on cam- 
a The continuing increase in the scope and size of extension 
i ae seemed certain to cause fundamental changes in the con- 

por and structure of U.S. universities. 

ae at Britain.—In the middle of the 19th century, the term 

an. extension was used to designate the many current a 

tn, to make Oxford and Cambridge more accessible a 

Da S of society. Included, for example, were the struggles to 

Ove religious tests for admission and to grant entry to women. 

“Sioa quarter of the century, however, the English aieia 
Rae programs of lectures for adult audiences aaa 

aly ee attention, and the term “university extension” gradu- 

trowed to designate only these efforts. : 

Stun “i first such program was established at Cambridge. James 
toule! a fellow of Trinity college, became convinced that scholars 
{0 tea fy Outside the jealously guarded walls of the universities 
= the men and women who had hitherto been denied an 
sc on. On his own initiative, he began in 1867 to offer courses 

‘entific subjects in northern and midland towns. Heartened 

tinal Success of his efforts and realizing the need for institu- 
Sponsorship, he succeeded in 1873 in persuading Cambridge 
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to accept responsibility for the provision of extension courses. 
The other universities soon followed this lead and, by the 1880s, 
extension was flourishing in centres throughout England. 

The work developed on a lecture-course pattern. There were 
usually from 6 to 12 lectures in a series and they were delivered 
to audiences that averaged somewhat more than 100 persons but 
that were, on occasion, very much larger. The subjects princi- 
pally taught were history, literature, music, economics and sci- 
ence. Classes for smaller groups were held after the lectures and 
the members of these classes were expected to do supplementary 
reading and to write papers. Most of the cost was met from fees or 
voluntary local contributions, but the universities paid part of the 
administrative expense. 

In addition to its basic contribution of providing education for 
a large number of men and women, the university extension move- 
ment had other important consequences, It helped to establish 
higher education for women. The activities of several of the ex- 
tension centres became the nuclei around which universities were 
developed. The program was studied by educational leaders in 
other parts of the world, particularly the United States, and served 
as a model for many similar efforts elsewhere. 

The pattern of activities that was developed, however, proved 
to be chiefly suited to the middle class and not to the labour- 
ing people who were most in need of education. Both for this 
reason and because of the passing of the original leaders, the 
zeal and enthusiasm that had characterized the early days of the 
movement tended to disappear, and, by 1900, the work was set- 
tling into a rigidity of conception and form that made it less and 
less attractive to those concerned with adult education. 

The failure of university extension to reach working-class audi- 
ences prompted Albert Mansbridge, a young clerk, to found the 
Workers’ Educational association (W.E.A.) in 1903. His original 
hope was to instill new vitality into the extension movement by 
putting it more closely in touch with a strong and sympathetic 
organization of workers. In 1908, however, a new educational 
format, the tutorial class, was developed as a means of liberal 
education for adults. It is, in essence, a three-year program of 
close study on a single subject led by a tutor for a relatively 
small group of students who are expected to read extensively 
and to do written work. This pattern of activity became the 
focus of future university-W.E.A. relationships and soon achieved 
a dominant position in university adult education, although ex- 
tension courses continued to be provided. The term extra-mural 
studies was used to describe both programs, and, as more and 
more universities developed organized units to handle the work, 
they were called extra-mural departments. After World War I, 
these departments developed rapidly and are now to be found 
in almost all British universities. Their work is in some measure 
co-ordinated by the Universities Council for Adult Education. 

The tutorial course pattern has been modified in various ways, 
chiefly by the development of shorter courses, but its essential 
nature has been carefully preserved. Since new times bring new 
needs, the extra-mural departments at some universities, from 
1945, experimented with new types of work that have been carried 
out under the name of extension. The old pattern of lectures 
to audiences continued but it was supplemented by a variety of 
other provisions, including diploma, certificate and study courses. 
These activities carried out. independently of the W.E.A., were 
directed largely at professional people and others with a good 
general education. An increasing amount of work was in tech- 
nologies and other subjects having a largely vocational interest. 

Other Countries—Elsewhere in the world, university exten- 
sion has developed most fully in English-speaking countries, par- 
ticularly Australia, Canada, Ghana, the West Indies, New Zealand 
and the Republic of South Africa. In some instances, following 
British practice, the term extra-mural studies is used. In every 
case, significant variations on the British or U.S. pattern have oc- 
curred as a result of the necessary adjustment to local condi- 
tions. 

In the Scandinavian countries, adult educational programs de- 
veloped in connection with several universities but with no organic 
relationship to them. Customarily these programs were operated 
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and taught by university students. The popular (or people’s) uni- 
versities organized in some countries (notably Belgium, the Ger- 
man Federal Republic and the Netherlands) are not really uni- 
versities at all but adult educational centres and therefore are not 
examples of university extension, 

In the rest of the world, universities vary greatly in their pro- 
vision for extension. In most of them, in the second half of the 
20th century it was still related to the specific interests and con- 
cerns of individual professors or to the conduct of special pro- 
grams and campaigns. 

See also ADULT EDUCATION; CORRESPONDENCE EDUCATION. 

See John R. Morton, University Extension in the United States 
(1953); Robert Peers, Adult Education (1958); UNESCO, Interna- 
tional Directory of Adult Education (1953), Universities in Adult Edu- 
cation (1952). (C. O. H.) 

UNIVERSITY PARK, a city of Dallas county, Tex., U.S., 
wholly surrounded by the city of Dallas (q.v.). University Park 
grew up around Southern Methodist university, chartered in 1911 
and located on what was then a country knoll north of Dallas; in- 
struction began in 1915. At first the school allowed houses around 
it to tie onto its artesian water supply and to the sewerage system 
which connected it with Dallas. By 1924 the community had out- 
grown these arrangements and in that year was incorporated as a 
city. The university's Georgian buildings occupy 150 ac. in the 
city’s southeast quadrant. It includes a college of arts and sciences 
and schools of graduate studies, theology, music, law, engineering 
and business administration. Its downtown night college is one 
of the larger adult education projects in the United States. Its 
legal centre houses the Law Institute of the Americas. For com- 
parative population figures see table in Texas: Population. 

(E. P. Cr.) 

UNNA, a town of West Germany in the Land (state) of North 
Rhine-Westphalia, Federal Republic of Germany, lies in the Ruhr, 

10 mi. (16 km.) E of Dortmund. Pop. (1961) 31,465. Unna is 
first mentioned in an ecclesiastic document of 1032. In 1243 it 
was granted to Count von der Mark, who fortified it and gave it a 
charter in 1290, The Thirty Years’ War damaged the town se- 
verely, Trade and commerce reached their nadir at the end of 
the 18th century. But the acquisition of a James Watt steam en- 
gine in 1797, the first “fire machine” of western Germany, gave 
an impetus to the salt mining of Unna-Kénigsborn. Only a short 
stretch of the town fortifications survive from the time when Unna 
became a city. Coal mining and steel production are important 
industries. 

UNNAO, a town of the Lucknow division of Uttar Pradesh, 
India, and the headquarters of the district of the same name, lies 
10 mi. (16 km.) NE of Kanpur. Pop. (1961) 29,780. It is a 
junction on the Northern and Northeastern railways. There is a 
degree college affiliated with Agra University. 

Unnao District (area 1,774 sqmi. [4,595 sq.km.]; pop. 
[1961] 1,226,923), has a common border with Lucknow district 
in the east; the Ganges (Ganga) flows along the southern boundary 
separating it from Kanpur district. Among the ancient sites in 
the district are Nawal, 2 mi. (3 km.) SE of the town of Bangarmau 
(31 mi. [50 km.] NW of Unnao), and Sanchankot or Sujankot, 
34 mi. (55 km.) NW of Unnao, a mound on which are traces 
of an old fort. About 12 mi. (19 km.) NW of Unnao is Pariyar, a 
bathing place held sacred by Hindus and said to be the hermitage 
of the poet Valmiki. The main crops are barley, wheat, and rice. 

B. S1. 

UNRUH, FRITZ VON (1885- ), German ae a 
novelist, a prominent member of the Expressionist group, was 
born at Coblenz on May 10, 1885. The son of a Prussian general, 
he became himself an army officer, but turned to writing. His 
first play, Offiziere (published 1912), was a success when produced 
by Max Reinhardt in 1911. World War I gave his life a de- 
cisive turn. His prose tale Opfergang (written 1916, but banned 
until 1919; Eng. trans., The Way of Sacrifice, 1928) is an inferno- 
like picture of the battle of Verdun and expresses his revolt. Ein 
Geschlecht (1917), a tragedy in verse, is also an attack on the war, 
while in its sequel, Platz (1920), he preached the Expressionist 
ideal of brotherhood and humanity, These plays, with their 
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powerful ecstatic diction, are leading works of German Expres. 
sionism. 

Von Unruh’s later work became quieter in tone, although he 
continued to voice pacifist ideas in speeches and essays (e.g, Rede 
an die Deutschen, 1948). It includes comedies (e.g., Phaea, 1930) 
a travel book (Flügel der Nike, 1925), and novels (e.g., Der nie 
verlor, 1948, published earlier in English as The End Is Not Yet 
1947; Die Heilige, 1952, English version, The Saint, 1950; and the 
autobiographical Der Sohn des Generals, 1957). In 1932 he emi. 
grated to Italy and France, and, in 1940, to the United States, He 
returned to Germany for three years (1952-55), but then spent 
much of his time again in America, painting as well as writing, 
Much of his work remains unpublished. 

See A. Kronacher, Fritz von Unruh: a Monograph (1946) ; F. Rasche 
(ed.), Fritz von Unruh: Rebell und Verkiinder (1960), selected passages 
with an introduction and commentary. 

UNTERWALDEN, a canton of central Switzerland, is 
formed by the basins of two streams (both called Aa) that flow 
into the Lake of Lucerne. The canton is divided into two half- 
cantons: Nidwalden, the eastern portion» (pop, [1960] 22,188); 
and Obwalden, the western portion (pop. [1960] 23,135). With 
an area of 295.6 sq.mi. (765.7 sq.km.), about 90 sq.mi. (240 
sq.km.) are forested, and glaciers cover more than 5 sqmi. (13 
sq.km.). The highest point, Mt. Titlis (10,627 ft. [3.239 m]), 
is in Obwalden, which is generally more mountainous than Nid- 
walden, though both have large lake surfaces. Alpine farming 
is the chief occupation. There is fruit farming and forestry; wood 
working and light industry provide other occupations. The tourist 
trade has increased. 

Politically the canton is divided into 18 Gemeinden, or boroughs 
(Obwalden has 7, Nidwalden 11). Each area is organized as & 
single administrative district, with its own institutions. The legis- 
lature of each half-canton is elected by all male citizens of voting 
age (20). The capital of Obwalden is Sarnen, and that of Nid- 
walden is Stans. 

An important, small-gauge railway was built from Lucerne to 
the Brünig Pass in 1888 and was electrified in 1941 to meet the 
increasing demands of the tourist trade. An electric railway from 
Lucerne ascends the other main valley to the famous winter an 
summer sports centre of Engelberg. Mountain railways give 86 
cess to the summits of Pilatus, Stanserhorn, and Biirgenstock, an 
at places such as Melchsee-Frutt, Engelberg-Triibsee-Kleintitls 
and Lungern-Breitenfeld, aerial cableways opened up new ate 
for skiing and mountaineering. 

The hermitage of Nicholas Lowenbriigger ra 
Fliie; 1417-1487), in the lovely valley of the Ranft, is visi a 
by thousands of pilgrims every year. The bones of the holy ate 
are preserved nearby in the church of Sachseln, on the shores 5 
Lake Sarnen. Other famous men connected with the canton g s 
Heinrich Federer, the novelist; Anton Stockmann, the painter; Ai 
great humanist J. H. Pestalozzi; and Franz Bucher-Durrer, pion 
in mountain cable-railways. ai 

History.—Historically, both Obwalden (save 4 small are 
the Aargau) and Nidwalden were included in the Ziirichge “i 
both there were many great landowners (especially the abl Any 
Murbach and the Habsburgs) and few free men; the facl gat 
the Habsburgs were counts of the Aargau and the ae 
further delayed the development of political freedom. Bot is 
part in the risings of 1245-47, and in 1247 Sarnen was thret 
by the pope with excommunication for opposing its atl by 
lord, the count of Habsburg. The alleged cruelties eee o 
the Habsburgs do not, however, appear in history until Jus dolf I 
Chronicle, 1420. On April 16, 1291, the German king ie 
of Habsburg bought from Murbach all its estates in pau i 
and thus ruled this district as the chief landowner, a8 RAET 
as emperor. On Aug. 1, 1291, Nidwalden (Obwalden is 9° eal af 
in the text of the document, though it is named on the i and 
pended to it) formed the “Everlasting League” with Ui 
Schwyz (this being the first known case in which its comm! adit 
is used). In 1304 the two valleys were joined together. erties 
1309 Henry of Luxembourg confirmed to them all the ner! 
granted by his predecessor. This placed Unterwalden 02 
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Jitical footing with Uri and Schwyz, and as such it took part 
(1315) in the battle of Morgarten, in the renewal of the Everlast- 
ing League at Brunnen (1315), at Sempach (1386), and in driving 
back the Gugler or English free-booters (1375). 

For physical reasons, it was difficult for Unterwalden to enlarge 
its territories. Yet in 1368 it acquired Alpnach and in 1378 Hergis- 
wil, Also Obwalden shared with Uri in the conquest of the Val 
Leventina (1403) and in the purchase of Bellinzona (1419), as 
well as in the loss of both (1422). It was Nidwalden that, with 
Schwyz and Uri, finally won (1503) and ruled (until 1798) Bel- 
Inzona, the Riviera, and the Val Blenio, while both shared in 
the conquests of the Aargau (1415), the Thurgau (1460), and 
Locarno, etc. (1512), and in the temporary occupation of the Val 
dOssola. In the Burgundian War Unterwalden, like the other 
Forest cantons, long hung back through jealousy of Berne but came 
to the rescue in time of need. In 1481 it was at Stans that the 
confederates nearly broke up the league for various reasons, and 
it was only by the intervention of the holy hermit, Nicholas von 
der Flüe, that peace was restored and the great federal agreement 
known as the compact of Stans concluded. Like the other Forest 
cantons, Unterwalden clung to the old faith at the time of the 
Reformation, being a member of the Christian Union (1529) and 
of the Golden League (1586). 

In 1798 Unterwalden resisted the Helvetic Republic, but, having 
formed part of the short-lived Tellgau, became a district of the 
canton of the Waldstiitten, Obwalden submitted at an early date, 
but Nidwalden, refusing to accept the oath of fidelity to the consti- 
tution, rose in revolt (Sept. 1798) and was only put down by the 
arrival of 16,000 armed men. In 1803 its independence as a canton 
was restored, but in 1815 the refusal of Nidwalden to accept the 
new constitution resulted in the transfer (1816) to Obwalden of 
the abbey lands of Engelberg. 

UNTOUCHABLES, a term formerly applied to a wide range 
of low-caste Hindu groups in India. The use of the term, and 
the social disabilities that went with it, were declared illegal in the 
constitutions adopted by the Constituent Assembly of India in 
1949 and of Pakistan in 1953. 

The Hindu caste system is highly stratified. The status of 
groups and individuals in the system is defined mainly by reference 
to descent and to the behavioural pattern of the endogamous group 
(jati) to which the individual belongs. The caste groups charac- 
terized as untouchable were those whose traditional duties and 
habit of life (dharma) involved polluting activities, of which the 
Most important were: (1) taking life for a living, which category 
Included, for example, fishermen castes; (2) killing or disposing 
of dead cattle or working with their hides for a living; (3) pursu- 
Mg activities that brought the participant into contact with emis- 
sions of the human body such as feces, urine, sweat, and spittle, a 
category that included such occupational groups as sweepers and 
Washermen ; (4) eating the flesh of cattle or of domestic pigs and 

ckens, a category into which most of the primitive tribes of 
India fell, 

Orthodox Hindus regarded the hill tribes (see Naca; Topa) of 

dia as untouchables, not because they were primitive or pagan, 
ut because they were eaters of beef and of the scavenging village 
Migs and chickens. Much confusion had arisen on this question 
ae the unassimilated hill tribes never accepted their relegation 
the ranks of the untouchables. They seemed not to realize that 
lair status was decided on a purely behavioural basis (e.g., see 

NDWANA), 
ee the adoption of the new constitutions in independent India 
re Pakistan the untouchables were subjected to many social re- 
i Ctions, which increased in severity from north to south in India. 
tr ine cases they were segregated in hamlets outside the town 
7 village boundary. They were forbidden entry to many temples, 

Most schools, and to wells from which higher castes drew water. 
touch was seen as seriously polluting to people of higher 
. ©: involving much remedial ritual. In southern India even the 
i t of some untouchable groups was once held to be polluting, 
io they were forced to live a nocturnal existence. These restric- 

ns led many untouchables to seek some degree of emancipation 

ugh conversion to Christianity, Islam, or Buddhism. 
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M. K. Gandhi (g.v.) called untouchables Harijans (children 
of the God Hari [Vishnu]) and worked for many years to pro- 
mote their emancipation. The modern constitution of India 
formally recognized their plight by legally establishing their ethnic 
subgroups as Scheduled Castes (pop. about 65,000,000 in the 
1960s) and Scheduled Tribes (about 30,000,000). Besides banning 
untouchability, the constitution provides these groups with spe- 
cific educational and vocational privileges, and grants them special 
representation in the Indian Parliament. In support of these ef- 
forts the Untouchability (Offences) Act (1955) provides penalties 
for preventing anyone from enjoying a wide variety of religious, 
occupational, and social rights on the grounds that he is a Harijan 
(the name now popularly used for former untouchables). 

Despite such measures, the traditional divisions between pure 
and polluted caste groups persist. As long as ancient ideas about 
pollution, and the causes of pollution, retain their strength, no 
amount of legislation will wholly emancipate those formerly classi- 
fied as untouchable. 

See also Caste (INDIAN); Mawar; PARIAH. 

BrsriocrapHy.—H. N. C. Stevenson, “Status Evaluation in the Hindu 
Caste System,” J. R. Anthrop. Inst., vol. 84 (1954) ; Indian Conference 
of Social Work, Report of the Seminar on Casteism and Removal of 
Untouchability (1955); M. N. Srinivas, Caste in Modern India and 
Other Essays (1962) ; Government of India, India: a Reference Annual, 
chap. x (1964); H. R. Isaacs, India’s Ex-Untouchables (1965); M. N. 
Srinivas and A. Béteille, “The ‘Untouchables’ of India,” Scientific Amer- 
ican, vol. 213 (Dec. 1965). (H. N. C. S.) 

UPANISHADS (upanişads), ancient Indian treatises in prose 
and verse inquiring into the nature of the Divine Principle and 
the means of salvation. They represent the final stage in the tra- 
dition of the Vedas, and so the development of thought that they 
unfold is known as the Vedānta (“end of the Veda”). Most of 
the older upanisads are contained in the brahmanas (q.v.) of their 
respective Vedas, but they reveal a more philosophical approach 
to religious seeking than that suggested by the symbolic utterances 
of the later Rigvedic hymns and the brahmanas themselves. The 
symbolism underlying ritual processes and the relation to deities 
is transformed through recognition of a personal soul (dtman), 
relating to the dtman of a divine order, and through the realiza- 
tion that the ätman is one with the universal Atman, or Supreme 
Being, Brahma (see BRAHMA AND BRAHMAN), the identity being 
summed up in the phrase fat tvam asi (“that art thou”) of the 
Chandogya Upanisad. The nature of eternal life is discussed in 
the Katha Upanisad, in the tale of Naciketas, who visits Yama, 
the god of the dead; other themes are transmigration (discussed 
in the Brhad Aranyaka Upanisad), and the doctrine of maya 
(q.v), the illusory nature of the material world (in the Svetasva- 
tara Upanisad), The appearance in the early 19th century of 
translations of the wpanisads in Europe produced a profound effect 
on certain thinkers, notably in Germany; Schopenhauer fully ac- 
knowledged their influence on his thought. 

See also INDIAN PHILOSOPHY; HINDUISM; SANSKRIT LITERA- 
TURE; Vepic RELIGION; and references under “Upanishads” in the 
Index. (J. E. B. G.) 

UPHOLSTERY: see FURNITURE DESIGN; FURNITURE MAN- 
UFACTURE. 

UPJOHN, RICHARD (1802-1878), U.S. architect and 
founder of the American Institute of Architects, was born in 
Shaftesbury, Eng., on Jan. 22, 1802, He went to America in 1829, 
settling first in New Bedford, Mass. (1833), and later in Boston 
(1834) and New York (1839). His first churches illustrate the 
early phase of the Gothic revival, His mature style began with 
Trinity Church, New York (1839-46), whose significance lies in 
the purity of its Perpendicular Gothic style and even more in the 
deep liturgical chancel advocated by the Oxford movement. 
Thereafter, his many Episcopal churches were either Early En- 
glish or Decorated in style. For poor parishes he published in Up- 
john’s Rural Architecture (1852) an unpretentious design in wood 
remarkable for its structural honesty and its liturgical character. 
He chose a modified Italian Renaissance style for secular build- 
ings. In 1857 Upjohn founded the American Institute of Archi- 
tects and served as its president until 1876. He died on Aug. 17, 
1878, in Garrison, N.Y. 
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See E. M. Upjohn, Richard Upjohn, Architect and Churchman 
(1939). (E. M. Ux.) 

UPPER AIR SOUNDINGS. In meteorology and upper- 
air physics, kites, aircraft, balloons and rockets are used to carry 
instruments aloft to put them into direct contact with the phe- 
nomena to be studied. The term soundings distinguishes these 
direct measurements of atmospheric phenomena from the more 
indirect observations made entirely with ground-based equipment. 

Investigation of the upper air began in 1749 when Alexander 
Wilson attached a thermometer to a kite. With the development 
of the balloon in the late 18th century, scientific ballooning began 
with manned flights. Extensive application to research started in 
1892 when Gustave Hermite and Georges Besançon began to use 
small unmanned balloons (ballons-sondes) carrying instruments. 
In 1894 Albert Rotch used large kites tethered by steel wire, but 
meteorological kite flying subsequently was virtually abandoned. 

Between 1899 and 1902 balloon experiments led Richard 
Assmann and L. P. Teisserenc de Bort to the discovery of the 

stratosphere, and the first two decades of the 20th century saw an 
immense development of the balloon-sounding technique, yielding 
considerable information about the lowest 60,000 ft. of the atmos- 
phere. In the period 1927-36 advances in radio techniques made 
possible the development of the radiosonde. This instrument, at- 
tached to a free balloon, sends radio signals that can be translated 
into numerical values of temperature, humidity and pressure. The 
results are immediately available to weather forecasters, an ad- 
vantage that resulted in the adoption of the radiosonde to the 
practical exclusion of earlier methods, which depended on subse- 
quent recovery of instruments dropped from balloons by para- 
chute. During World War II and later, radiosonde techniques 
were further developed, radar was applied to wind measurements, 
meteorological intrumentation for aircraft was greatly advanced 
and the sounding rocket came into use. 

Aircraft.—Aircraft are used extensively for weather reconnais- 
sance, including hurricane patrol. Much of the data are measured 
and recorded automatically. The airplane aerograph used in some 
U.S. navy aircraft continuously presents on digital indicators tem- 
perature, pressure, humidity and time data. 

Balloons and Balloon-borne Instruments.—The usual neo- 
prene meteorological balloons weigh from one-half to three pounds, 
are inflated with hydrogen or helium and carry pay loads of only 
a few pounds. Altitudes of 120,000 ft. can be reached, although a 
more representative height is about 90,000 ft. For special pur- 
poses, giant balloons that displace hundreds of thousands or even 
millions of cubic feet can carry instruments weighing hundreds of 
pounds to altitudes over 100,000 ft. An example is the “Skyhook” 
balloon, made of polyethylene plastic .001 to .002 in. thick, 

The balloon-borne radiosondes are all basically the same, weigh 
two pounds or less and consist of a radio transmitter and antenna; 
modulator; pressure, temperature and humidity-sensing elements; 
and battery power supply. The transmitter operates on a fre- 
quency of either 403 or 1,680 mc. and its carrier is pulsed at an 
audio-frequency rate determined by the electrical resistance of 
either the temperature or humidity-sensing element. These sens- 
ing elements, together with fixed-reference resistors, are sequen- 
tially switched into the modulator circuit. An aneroid pressure 
cell changes the sequencing of the sensing elements and resistors 
as the pressure changes, and the changes in the signal thus pro- 
duced provide a means of determining the air pressure. 

From the radio signal the ground equipment records the tem- 
perature and humidity as a function of time. Pressure is deter- 
mined as indicated above. In the case of the simple radiosonde, 
the height of the balloon is estimated from the temperature, 
humidity and pressure data. 

The addition of direction-finding equipment at the ground sta- 
tion makes it possible to plot the position of the radiosonde 
transmitter and thus determine the direction and velocity of winds 
at various levels; such equipment is known as rawinsonde. Wind 
data in the upper atmosphere also may be gathered with standard 
radar sets or, visually, with the theodolite, a special telescope 

equipped with scales from which altitude and azimuth readings 
can be taken. 
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Constant-level balloons known as transosondes can be flo 
a * P wn 
across oceans or uninhabited land areas to provide weather info 
mation otherwise unavailable. The balloon carries a radio the 
mitter which is tracked by radio direction-finding equipment 
From the balloon trajectory, wind velocities and accelerations a 
be deduced and major air-mass features identified, 

Rockets.—After World War II the rocket was developed into an 
effective sounding vehicle. Hundreds of them were fired to study 
the properties of the atmosphere and the sun, Rocket sounding 
began in the United States in 1945 with the WAC Corporal, 

The basic air-borne rocket-sounding system consists of the 
rocket, electric power supply, measuring instruments, a radio 
telemeter, antennas, sometimes a radio-tracking transmitter and 
sometimes a parachute or other means of recovering equipment 
and records. On the ground are the firing range with its launch. 
ing and tracking facilities and a telemetering receiving station, 

Sounding rockets have been used extensively to study ultra 
violet radiation and X-rays from the sun, ionospheric currents, 
low-energy cosmic rays, auroral particles, the chemical and ionic 
composition of the upper atmosphere, the earth’s magnetic field at 
high altitude and the occurrence of micrometeorites. Other phe- 
nomena which can be measured indirectly from the earth’s sur- 
face are better measured with rocket-borne instruments. These 
include atmospheric pressures, temperatures and densities; winds; 
ionospheric charge densities; airglow; and auroral light. 

The WASP (‘Weather-Atmospheric Sounding Projectile”) was 
designed to be launched from a 5-in. naval gun and to deliver either 
a metalized parachute or “chaff” (thousands of tiny strips of 
aluminum foil) to a point from 100,000 to 150,000 ft. above sea 
level. The parachute or chaff is then tracked by radar to obtain 
data on upper winds, d 

Also developed in the U.S. was a means of obtaining information 
on upper winds and temperatures by ejecting grenades from a fiy- 
ing rocket and exploding them. The measured transit times of the 
sound waves from the points of explosion to an array of micro- 
phones on the ground are reduced by rather complex computations 
to the desired data. 3 

See Rockers AND GumeD Missies: Atmospheric Sounding 
Rockets ; Space EXPLORATION : Applications: Meteorolo, gical Satel- 
lites. A 

Brstiocrarny.—W. E. K. Middleton and A. F. Spilhaus, Meteorologi- 
cal Instruments, 3rd ed, rev. (1953) ; T. F. Malone (ed.), Compendium 
of Meteorology (1951); C. S. White and O. O. Benson, Jr. (ets) 
Physics and Medicine of the Upper Atmosphere (1952); H. E, Neri 
High Altitude Rocket Research (1953), Sounding Rockets (1950); Je 
Vaeth, 200 Miles Up, 2nd ed. rev. (1956), Weather Eyes in the Sky 
(1965). (H. E. Nu.; J- E. Dr) 

UPPER NILE PROVINCE, of the Republic of the gu 
is in the southeastern part of the country, bordered on the north if 
the Blue Nile Province, east by Ethiopia, south by ee 
Province, and west by Bahr el Ghazal and Kordofan provine 4 
The White Nile (Bahr el Jebel) crosses the province in a Sol 
north direction and forms a stretch of its southwestern boundary 
Area 91,189 sq.mi. (236,180 sq.km.). The provincial capital i$ 
Malakal. sudan 

Upper Nile lies mainly in the eastern half of the southern vil 
depression, probably formed during Eocene times and, by “rite 
continuing process, filled with sands and clays. The altitude 0} 0 
plains which cover most of the province varies from 1,000 to ® ft 
ft. (300 to 450 m.). The plains, however, fall into three se: 
ical zones based on local variations of the order of baer oh 
a highland, an intermediate land, and a lowland. The hig mt 
rarely if ever flooded, are, in general, the only parts of the Pried T 
with tree and bush vegetation; the intermediate land, AS of 
water-logged during the rainy season, is grassy with p3 r 
bush or woodland; the lowlands, which are flooded for mori 
four months every year, constitute open grasslands ant, cet") 
lowest parts, permanent swamps, the Sudd (Arabic ba o 
(See also Nite: White Nile.) Papyrus, water hyacinth, a rivers 
plants form floating islands that occasionally block He Ethio 
True forest is virtually confined to highland areas along te plins 
pian border and in the Boma Plateau, In the north are “lay 
with grass and thorn bush, 
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Rainfall, in amount and length of season, is highest in the south 
and east; the north averages 20 in. (508 mm.) in the period May- 
October, the Ethiopian border and Boma Plateau 40 in, (1016 
mm,) in the period March-November. The coolest period is the 
rainy season, when the daily mean is 78° F (25.6° C); the warm- 
est period is at the end of the dry season, when the south has a 
daily mean of 80° (26.7°), the north 90° (32°). 

Upper Nile Province is excellent big-game country, with ele- 
phant, lion, and antelope, including hartebeest and bongo, but 
dimatic conditions restrict hunting to the dry season. There are 
innumerable birds, including shoebill storks, secretary birds, and 
flamingoes; fish abound in the White Nile and its tributaries. 

The province was formed in 1903 and assumed its present bound- 
aries in 1952. At Kodok in 1898 occurred the “Fashoda incident” 
(see EGYPT: History). 

The census of 1955-56 gave a population of 888,611 (1963 est. 
1,100,550). The only town is Malakal (pop. 9,680), on the White 
Nile just below the confluence of the Sobat. Villages are located 
on patches of higher land. The people are mostly Nilotes (94%), 
including Nuer (51%), Dinka (26%), and Shilluk (12%). (See 
Nmores and articles on the individual peoples.) At home more 
than 90% of the population speak Nilotic languages and about 5% 
Nilo-Hamitic. Arabs form less than 0.5% of the population, and 
only 1.7% speak Arabic (the Sudanese official language) at home. 
Upper Nile is the least developed Sudanese province, both socially 
and economically. The 1955-56 census showed that 98% of the 
total population had never attended school; 0.1% had reached 
secondary school or higher. The crude birth rate was 69.3 per 
1,000 persons, the crude death rate 32.6; the infant mortality 
tate was 143.9 per 1,000 births, the highest in Sudan (the lowest, 
in Northern Province, was 66.7 [cf. United States 25]). 

Farming or pastoralism is the major occupation of 95% of the 
gainfully employed. The staple food crop is durra (Sorghum 
vulgare), grown in the highlands, together with peppers and oc- 
casionally vegetables. Attempts are being made to introduce rice 
ind sugar cane and to foster durra commercially. Cotton growing 
is developing along the White Nile in the north, Cattle are an 
'ntegral part of the social system of the Nilotic peoples and are 
tarely used for food. Fish have an important place in the diet. 

Communications are mainly by river, since the roads are mostly 
closed during nine months of the year. Steamers ply the White 
Nile, Bahr ez Zeraf, and Sobat; local transport is by dugout canoe. 

ere is an airport at Malakal. ; 

See also Supan, REPUBLIC OF THE; SOBAT; NILE. 

(H. R. J. D.) 

UPPER REGION, GHANA, created in 1960, occupies 
the northern extremity of the Republic of Ghana. Pop. (1960) 
157,344, Area 10,548 sq.mi. (27,319 sq.km.). It is bounded by 
the Republic of Upper Volta on the west and north and by Togo 
on the east, Structurally it is a gently dissected peneplain of Pre- 
‘ambrian metamorphic rocks, predominantly granites, from which 
rise low, rocky hills. The average elevation is about 1,000 ft. (300 
m.), but along the west the watershed between the Black and White 

oltas rises to 2,000 ft. Drainage is mostly southward into the 

hite Volta, whose largest tributaries are the Red Volta, the Sisili, 
td the Kulpawn. 
k he climate is essentially that of the Northern Region (q.v.), 
i ept that the rainfall is slightly lower (40-45 in. [1,016-1,143 

im, | annually) and the dry harmattan season is longer and more 
ae Partly because of this, but mainly from prolonged culti- 
Mik: and burning, the vegetation is a low savanna of short grass 

Widely spaced trees. This is especially so in the Mamprusi 
‘Usasi country in the east; in the hillier western part, where 
ia ng sickness and filariasis have caused widespread depopula- 
live the vegetation is considerably denser, The soils are mostly 
ies ochrosols and laterites, but along the Black and White 
als as they consist of rather deeper and more fertile bruno- 

S. Water shortage is a severe problem there, but the torrential 


tos that relieve the long periods of drought cause serious soil 
on, 


Th 


a tribal pattern is complex, and some of the people, such as 
Ossi (see Mossi Propies), have affinities with Sudanese 
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groups farther north. The region is remote and economically 
backward; yet the relative fertility of the soils and the greater 
availability of water over the older rocks have created an average 
population density much higher than elsewhere in the north. The 
highest densities (exceeding 200 persons per square mile) are 
found in the Mamprusi area around Zuarungu. In the less hos- 
pitable western area around Tumu the densities fall to between 
10 and 25 persons per square mile. The Mamprusi area is re- 
markable for its large agglomerations of “compound houses” 
grouped so closely as to resemble villages. 

Although cattle are numerous, the predominant activity is cul- 
tivation, The crops grown are mostly the drier cereals (millets, 
guinea corn, pulses and rice), and yams. But high population 
densities and improvident farming have caused widespread soil 
destruction. 

Land-planning projects launched by the government in coopera- 
tion with the Agency for International Development, improved 
methods of tillage involving the use of animal manure, and the 
conservation of water are gradually gaining ground, and resettle- 
ment projects to relieve overpopulation, notably in the Frafra 
country, have been implemented. A development of great signifi- 
cance to this impoverished region is the production of tomatoes 
and tobacco for sale in southern Ghana. 

There are few large settlements, the most conspicuous being 
Bawku (pop. [1960] 12,719), the leading commercial centre; Wa 
(14,342); and the regional capital, Bolgatanga (5,515), noted for 
its colourful basketware. All local and urban councils have the 
status of administrative district. 

Although a number of good roads exist, communications are 
deficient and traffic is thin. The main roads are those linking 
Bolgatanga with Tamale and an east-west one linking Bawku, 
Bolgatanga, Tumu, and Lawra. Shorter roads run northward 
across the frontier into the Republic of Upper Volta, with which 
there is close commercial intercourse. (Er. A. B.) 

UPPER VOLTA, REPUBLIC OF (RÉPUBLIQUE DE 
Haute VoLTA), a landlocked country of western Africa, and for- 
merly a territory of French West Africa, received its independence 
in 1960. Area 105,869 sq.mi. (274,200 sq.km.). Pop. (1961 est.) 
4,300,000. It is bounded north and west by Mali, south by the 
Ivory Coast, Ghana, and Togo, and east by Dahomey and Niger. 
The capital is Ouagadougou. 

Physical Features.—The country is mainly flat and monoto- 
nous, a crystalline peneplain dominated by residual relief and 
covered by a red ironstone shield. In the west the crystalline de- 
posits are covered by sandstone plateaus, bordered by escarp- 
ments; e.g., the cliff of Banfora. To the north and northeast gran- 
ite domes give a different landscape, rocky hills rising above 
stretches of sand; e.g., the Dori area, The river network consists 
chiefly of the upper basins of the Komoé (Comoé) and of the 
Volta (qg.v.). The upper Komoé, like the branches and tribu- 
taries of the Volta, often has low-lying marshy banks. The water 
flow is seasonal; replenishment by the winter rains is followed by 
flooding; in the dry season the secondary rivers are merely strings 
of small pools. 

‘Two types of climate may be distinguished; the Sudano-Guinean 
type is prevalent in the southwest (as far as Ouagadougou), with a 
single rainy season at its height in August-September, during which 
the rainfall exceeds 39 in. (991 mm.); and the Sahelo-Sudanian 
type, covering the rest of the country, with a shorter rainy season 
(two-four months) and rainfall between 11 in. (280 mm.) and 39 
in. The rains are accompanied by tornadoes at the beginning and 
end of the winter season. There are noticeable variations in tem- 
perature, the seasonal range being greater than along the Gulf of 
Guinea. A sparse forest results from the climatic conditions, 
nonspiny wooded savanna in the southern region, grassy and 
prickly savanna in the Sahelian region. Corridor forests spread 
along the rivers. The vegetation has been severely ravaged, par- 
ticularly in the Mossi country, although the farmers carefully pre- 
serve certain useful trees such as the karité (shea butter tree). 

(J. D.) 

The typical antelopes of the dry savanna woodlands are the 

gazelles, especially the red-fronted gazelle, which is often found 
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the kingdom of Yatenga, with its 
capital at Ouahigouya, and his 
grandson, Oubri, the kingdom of 
Ouagadougou, whose paramount 
ruler is styled the morho naba 
(“big lord”), These kingdoms 
with their royal courts, ministers 
vassals, and pages, were stil] sur. 
viving in the 20th century, The 
pagan Mossi withstood numerous 
attacks by the Muslim Songhai 
and Fulani. 

The German explorer Gottlob 
Adam Krause traversed the Mosi 
country in 1886; and the French 
army officer Louis Gustave Bin. 
ger visited the morho naba in 
1888. France obtained a protec. 
torate over Yatenga in 1895; and 
Paul Voulet and Charles Paul 
Louis Chanoine defeated the 
morho naba  Boukari-Koutou 
(Wobogo) in 1896 and then pro- 
ceeded to overrun the Gourounsi 
lands. The Gourma accepted a 
French protectorate in 1897; and 
in 1897 likewise the lands of the 
Bobo and of the Lobi were an- 
nexed by the French (though the 
Lobi, armed with poisoned ar- 
rows, were not effectively sub- 
dued till 1903). An Ango- 


in or near cultivated areas. The Senegal hartebeest take the place 
of the much commoner western hartebeest farther south, Other 
fauna include hippopotamus, élephant, buffalo, crocodile, three 
species of monkey, and a wide variety of birds, but the number 
of large mammals has declined. Insects are numerous, and mos- 
quitoes, tsetse flies, locusts, and termites constitute a hazard 
to the population’s health and well-being. The three arms of 
the Volta River (Black, White, and Red) are of some importance, 
yielding quantities of fish which are smoked or dried before being 
exported to the coastal areas. (G. S. CE.) 

The People.—Upper Volta has two very distinct ethnic regions, 
comprising about 160 ethnic groups in all: (1) In the west and 
southwest are the paleonigritian primitive peoples, who wear few 
clothes and are farmers and hunters. They have no system of 
government beyond the clannish type. The main tribes are the 
Bobo (Bobofign and Bobo-Oulé), Samo, Gouin, Komono, Lobi, 
Dagari, and Gourounsi (Grunshi) (along the frontier with Ghana). 
(2) The remainder are people who wear the flowing robes of the 
Sudan and are organized into large feudal kingdoms. These are 
the Gourma (Fada N’Gourma) in the east and the Mossi in the 
centre. The Mossi peoples (g.v.), the principal tribal element 
(about 39% of the total population), are largely occupied in grow- 
ing millet on their dry, poor land; they regularly send emigrants to 
the south. The Fulani (Peuls) are cattle herdsmen, particularly 
in the regions of Dori and Ouahigouya, 

Most of these peoples are pagan (animist) though Islam and 
Christianity have made progress among the Mossi, and the Fulani 
are Muslims. The various peoples speak Gur (Voltaic) languages, 
except for some Mandé-fu. The official and commercial language 
is French, 

History.—Axes belonging to a Neolithic culture have been 
found in the north of the Upper Volta territory, The Bobo, the 
Lobi, and the Gourounsi are the earliest known inhabitants of the 
country. 

Around the 14th century A.D. conquering horsemen invaded 
the region from the south to found the Gourma and the Mossi 
kingdoms, in the east and in. the central area respectively. The 
Mossi chief Ouedraogo, or Widraogo, is said to have set him- 

self up at Tenkodogo, and his son Raoua (Rawa) to have founded 


French convention of 1898 fixed 
the frontier between France’s new acquisitions and the northem 
territories of the Gold Coast. 

The French divided the country into administrative cercles but 
maintained the chiefs in their traditional seats, At first attached 
to French Sudan (or Upper Senegal-Niger, as that colony was 
called from 1904 to 1920), the country was organized as se 
rate colony, Upper Volta (Haute-Volta), in 1919. In 1932it T 
partitioned- between Ivory Coast, Niger, and French Sudan. 
1947, however, Upper Volta was reestablished to become an t 
seas territory of the French Union, with a territorial assembly 0! 
its own. The assembly in 1957 received the right to elect an ay 
tive council of government for the territory which at the en the 
1958 was transformed into an autonomous republic va D 
French Community. In 1959 it formed, with Dahomey, the Guth 
Coast, and Niger, a loose political and economic association a 
a common solidarity fund) known as the Sahel-Bénin ay en 
council (Conseil de l’Entente) as its supreme organ. eaten 
dence was proclaimed on Aug. 5, 1960, with Maurice ae ie 
president of the republic. In September 1960 Upper Ae the 
came a member of the United Nations. In 1962 it eal ache 
charter establishing the 12-nation Union Africaine et M the 
for political, defense, and economic cooperation, and in 1 1966, 
charter of the Organization of African Unity. In Ura army 
following internal disturbances, Yaméogo resigned and Laisa 
seized power, its chief of staff, Lieut. Col. Sangoule aed 
taking office as head of state. FN inl 

Population.—The population, estimated at 4300) density, 
ing 5,000 Europeans) in 1961, is essentially rural. T S one of 
exceeding 40 per square mile (16 per square komo A e 
the highest in West African republics; it varies muc ssi. THS 
gion to region, being lowest in Dori and highest 1n Mae and 
relatively large population is a special feature of pren jes: The 
provides a migratory element for neighbouring Ge incipal 
urban population was estimated at about 160,000. (se i i 
towns are: Ouagadougou (pop. 59,126), Bobo Dioulasso 4,110), 
Koudougou (25,203), Ouahigouya (11,837), Banfora 
Kaya (10,304), and Dédougou (3,838). d executive 

Administration.—The 1960 constitution veste ufirage £0 
power in the president, elected by universal adult $ 
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five years and is eligible for reelection. He became also président 

du conseil and appointed a council of ministers responsible only 

ohim. A tione Assembly oi members i gera at the 
time as the president. cal government is based on 39 

“riles (districts) divided into territorial units and posts, 

The judiciary comprises courts of first instance, justices of the 

ace with wide jurisdiction, and a tribunal in each cercle for civil 
cases involving local citizens. There is provision for a supreme 
court, the high court of justice, and a court of appeal. 

Health —There are two main hospitals, medical centres, and 
maternity clinics in most cercles, about 150 dispensaries, and a 
nursing school. A mobile health service, with more than 30 posts, 
reaches remote villages. The fight against endemic diseases has 
heen particularly effective against sleeping sickness and leprosy. 

Education.—Expenditure on education was more than one-fifth 
of the state’s ordinary budget in the mid-1960s. There were more 
than 60,000 pupils attending primary, secondary, and technical 
schools. There were several teacher-training schools and a num- 
ber of private technical training centres. A technical boarding 
school, providing training in the building trade, motor-engineering, 
and metallurgy, was opened in Ouagadougou in 1962. 

The Economy.—The people are almost entirely farmers and 
their livelihood is based on the agriculture and livestock raising. 
But the area cultivated is only 6% of the total and the high con- 
centration of the population does not permit the development of 
aport crops (oleaginous crops such as peanuts or shea trees, and 
prion) as opposed to food crops (millet, sorghum, maize [corn], 
onio, and rice) with their constantly rising consumption. The 
creation of agricultural stations, the fight against erosion, and the 
ae of earth dams, particularly for the rate of rice, 

ould bring better yields. Exports of agricultural produce are 
not more than 5% (10% oleaginous crops). The rivers and fish 
farms (well stocked with fish) and forests offer potential commer- 

tial exploitation. Herding (an estimated 2,000,000 cattle, 3,000,- 

000 sheep and goats) provides regular exports to the Ivory Coast 

ind to Ghana and the government maintains a veterinary service 

to supervise stock improvement. No large-scale mining activity 
tists despite the presence of gold (at Poura, in the Dédougou dis- 
trict), bauxite, and manganese. Industrial activity is restricted 
through lack of raw materials and energy. The only industries 
inthe capital are those connected with building. At Bobo Diou- 
T there are oil mills, sugar refineries, and cotton ginneries. 
coon me local mae centres. A five-year develop- 
i was projected. 

tade, Finance, and ‘Communiestinneaupber Volta im- 
i a large quantity of goods. It also lies on the transit routes 
ke neighbouring states. External trade is carried on for the 
ot ohne through the Ivory Coast. Exact figures are not known, 
a as of the items imported by the Ivory Coast make their 
Bl pet pper Volta without customs formalities, in particular food 
ae om products. Other imports include agricultural, in- 
i , and domestic equipment, vehicles, and cotton goods. y In 

Pper Volta entered into a customs union (Union Douanière 

i Africaine) of former French West African territories and in 
ea an agreement with Ghana, its best customer, to 
fimon bi is also an associate member of the European 
neg mercial balance shows a deficit, in particular with the 

ee o The country is not self-supporting and the local budget 
tente Solid mostly made up by means of French aid and the En- 

With a larity fund. The unit of currency is the franc CFA, 

cia value of 50 CFA Fr, to the French franc. 

Toad Bees: to the sea, the country has’ developed can 
i nections to the main ports of Ivory Coast, Ghana, = 
NA sinternal road network comprises about 3,700 mi. (5,9 “ 

the iama {Season roads, besides fair-weather tracks. Much o 

With Bo eee carried by the railway that links Ouagadougou 

fi a a and Abidjan (Ivory Coast). d 

PERR ds at Bobo Dioulasso and Ouagadougou are service 

Vol airlines. The government-controlled Radio Haute- 


ta transmi 
ts i rnaculars from 
Magadougou. regularly in French and the ve! O D) 
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See A. A. Dim Delobson, L’Empire du Mogho-Naba (1932); E. P. 
Skinner, The Mossi of the Upper Volta (1964). Current history and 
statistics are summarized annually in Britannica Book of the Year. 

UPPING: a market town and rural district in the Rut- 
land and Stamford parliamentary division of Rutland, Eng. Pop. 
of rural district (1961) 5,340, town 1,940. The houses, mostly of 
golden-brown ironstone, date from the late 16th century. The 
Church of SS. Peter and Paul, heavily restored in 1860, contains 
the pulpit used by Jeremy Taylor, rector of Uppingham from 
1638 to 1642. Uppingham School, founded in 1584 by Archdeacon 
Robert Johnson, has many houses in the town including the origi- 
nal school building (1584). Edward Thring (q.v.) in the 19th 
century developed the school into a public school of great educa- 
tional influence. 

UPPSALA, the oldest and most important university town in 
Sweden, and seat of the archbishop since 1164, is 41 mi. (66 km.) 
N of Stockholm and, surrounded by plains and forests, lies on 
the Fyrisån River, which flows into Lake Mälaren (5 mi. [8 km.] 
S). Pop. (1960) 77,397. 

Uppsala, originally called Östra Aros, was famed as the political 
and religious centre of the ancient kingdom of Svea. The site of 
its splendid'pagan temple may have been in Gamla Uppsala (the 
old town 24 mi. N of the present city), where there are three 
huge burial mounds. 

The Gothic cathedral, the largest in Sweden, dominates the town, 
Though construction was begun in the late 1200s, work. progressed 
slowly, and it was not until 1435 that the church was consecrated, 
It was ravaged by several fires but was finally restored in the late 
19th century. Opposite the cathedral is the “Gustavianum,” a 
medieval bishop’s palace that was rebuilt in the 18th century for 
use by the university; it is now a museum of archaeology and cul- 
tural history. 

The university, founded by Archbishop Jakob Ulfsson in 1477, 
is the seat of Swedish learning and culture. It is now a state uni- 
versity with five faculties (theology, law, medicine, science, and 
humanities), and much of its revenue is derived from the estates 
granted by Gustavus Adolphus in 1624. The main university 
building (1887) has a large art collection, The students are or- 
ganized in 14 “nations” according to the regions from which they 
come, each “nation” having its own house. The “students’ town” 
is in the western part of town. The university library (1841), 
the Carolina Rediviva, is Sweden’s second largest and contains the 
famous 6th-century illumjnated manuscript Codex Argenteus, a 
translation of the gospels in the Gothic language by Bishop 
Ulfilas (4th century). 

The castle, begun by Gustavus Vasa about the mid-16th century 
and partly rebuilt in the 18th century, is now the governor’s 
residence. It was there in 1654 that Queen Christina abdicated 
the throne. Other interesting places are the botanic garden and 
house (now a museum) of Linnaeus (Carl von Linné), who died in 
1778 while a professor at the university; the botanic garden of 
Gustavus III (1787); the observatory founded by Anders Celsius 
(1730); and the Victoria Museum, containing Egyptian antiqui- 
ties. 

With the advent of railway communications in the 1860s, 
Uppsala developed rapidly from an agrarian trade centre to an 
industrial town. Its industries include brick making, ceramics, 
printing, and manufacture of machinery. It is an important rail- 
way centre, with lines to Stockholm, Rimbo, Gävle, Krylbo, and 
Enköping. Most of the dwellings are apartment houses, though 
parts of the town have one-family houses. Uppsala is also a 
military centre, the headquarters of a regiment, air force squad- 
rons, and military schools. The life of the town is dominated 
primarily by its schools, not only the university and its institu- 
tions, which are spread throughout the town, but also by the 
Royal Agricultural School, the agricultural experimental station, 
many vocational schools, a teachers’ college, and a school of do- 
mestic science. (Te. B.) 

UR (biblical Ur or THE CHALDEES), an important city of an- 
cient south Babylonia (Sumer), reputed to have been the early 
home of Abraham, The site lies about 140 mi. (225 km.) S of 
Babylon and about 10 mi. (16 km.) from the present bed of the 
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Euphrates River, a mile and a 
half from the modern Ur junction 
of the Baghdad Railway in south- 
ern Iraq. In antiquity the river 
ran west of the city; the change 
in its course has left the ruins in a 
desert that once was irrigated and 
fertile land. The first excava- 
tions there were made by J. E. 
Taylor in 1854. After World 
War I serious work was started 
by H. R. Hall, and as a result a 
joint expedition was formed by 
the British Museum and the Mu- 
seum of the University of Penn- 
sylvania which carried on the 
excavations under Leonard Wool- 
ley’s directorship from 1922 until 
1934, Almost every period of the 
city’s lifetime was illustrated by 
the discoveries made, and knowl- 
edge of Mesopotamian history 
was greatly enlarged. 
Foundation of the City.— 
At some time in the 4th millen- 
nium B.C., when the Euphrates 
marshes began to dry up, the site 
was founded by settlers thought 
to have been from Elam, farmers 
still in the Chalcolithic phase of 
culture. There is evidence that 
their occupation was ended by a 
flood which can be identified with 
that recorded in the story of 
Noah; it wiped out all the villages 
and left the country sparsely in- 
habited (see FLoop [1N RELIGION 
AND Mytu]). New immigrants 
came from the north, introducing 
the use of copper. Of this period 
little was found, but of the suc- were 
ceeding “Jamdat Nasr” (Late 
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Protoliterate) phase a large cem- 
etery produced valuable remains 
allied to the more sensational dis- 
coveries made at Warka (Erech; 


q.0.). 
First Dynasty of Ur.—In the 


(TOP) REMAINS OF THE GREAT ZIGGURAT OF UR; (BOTTOM LEFT) HARP FROM 
ONE OF THE ROYAL TOMBS AT UR, c. 2750 B.C., THE FRONT OF THE SOUNDING 
BOARD IS ORNAMENTED WITH A BULL'S HEAD MADE OF GOLD SHEET HAM- 
MERED OVER A WOODEN CORE; (CENTRE RIGHT) GOLDEN DAGGER, WITH 
LAPIS LAZULI HANDLE, AND SHEATH FROM THE ROYAL CEMETERY, EARLY 
DYNASTIC PERIOD; (BOTTOM RIGHT) GOLDEN HELMET, ALSO FROM THE 
ROYAL CEMETERY, EARLY DYNASTIC 


next (Early Dynastic) period Ur 

became the capital of the whole Mesopotamian Valley under the 
Sumerian kings of the 1st dynasty of Ur. A vast cemetery pre- 
ceding that dynasty, c. 2700 B.c., produced royal tombs containing 
almost incredible treasures in gold, silver, bronze, and semiprecious 
stones, showing not only the wealth of the people of Ur but also 
their highly developed civilization and art. Not the least remark- 
able discovery was that of the Sumerian custom whereby the semi- 
divine kings were accompanied to their graves by a whole retinue 
of court officials, servants, and women, privileged to continue 
their service in the next world; a hymn text proves that the cus- 
tom was already ancient at the time of the Sumerians. The musi- 
cal instruments from the royal tombs, the golden weapons, en- 
graved shell plaques, and mosaic pictures, the statuary and the 
carved cylinder seals, are a collection of unique importance, il- 
lustrating a civilization previously unknown to the historian, A 
further development of it, or perhaps a different aspect, was shown 
by the excavation at Al ‘Ubaid, a suburb of Ur, of a small temple 
also of a type previously unsuspected, richly decorated with statu- 
ary, mosaics, and metal reliefs, and having columns sheathed with 
coloured mosaic or polished copper. The inscribed foundation 
tablet of the temple, stating that it was the work of a king of the 
lst dynasty of Ur, dated the building and proved the historical 
character of a dynasty that had been mentioned by ancient Su- 


merian historians but that modern scholars had previously ics 
missed as fictitious. ‘ f the 
A few personal inscriptions confirmed the real existence 0 in 
almost legendary ruler Sargon of Akkad (Agade), who en i 
the 24th century z.c., and again a cemetery illustrated the ma 
civilization of his time (see SARGON). the 3rd 
Third Dynasty of Ur.—To the next period, that of and 
dynasty of Ur, when Ur was again the capital of an one archi 
to 21st centuries B.c.), belong some of the most importan! a 
tectural monuments preserved on the site, foremost among umt 
being the ziggurat. This was a three-storied structure OF 
bricks set in bitumen, rather like a stepped pyramid, a 50 e 
of brickwork on the summit of which was a small shrine, deity 
chamber of the moon god, Nanna (Sin; q.v.), the pa some 
and divine king of Ur. The lowest stage measures at its T ‘ 
210 by 150 ft. (64 by 46 m.) and its height was about ces 
m.). On three sides the walls, relieved by shallow buttre A 
sheer. On the northeast face were three great staircan 4 
100 steps, one projecting at right angles from the cen ingin? 
building, two leaning against its wall, and all three on this ê 
gateway between the first and the second terrace. k the doo 
single flight of steps led upward to the top terrace and 
of the god’s little shrine. The lower part of the agen 
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by Ur-Nammu, the founder of the dynasty, was astonishingly well 
reserved; enough of the upper part survived to make the restora- 
jon certain, 
The excavations showed that by 2600 B.c. Sumerian architects 
were acquainted with the column, the arch, the vault, and the 
dome; ie., with all the basic forms of architecture. The ziggurat 
exhibited its refinements. The walls all sloped inward, and their 
angle, ol ie hore he ities ps heights of the suc- 
sive stages, leads the eye inward and upward; the sharper slope 
i the stairways accentuates that effect and fixes NENA the 
shrine, the religious focus of the whole huge structure. But the 
surprising pine is that phere as not a single straight line in the 
structure. Each wall, from base to top and horizontally from 
corner to corner, is a convex curve, a curve so slight as mi to be 
apparent but giving to the eye of the observer.an illusion of 
strength where a straight line might have seemed to sag under the 
weight of the superstructure. The architect thus employed the 
principle of entasis, Wa was to be rediscovered by the builders 
of the Parthenon at Athens. 

Succeeding Dynasties.—The great brick mausolea of the 3rd- 
dynasty kings and the temples they built were sacked and de- 
stroyed by the Elamites, but the temples at least were restored 
by the kings of the succeeding dynasties of Isin and Larsa, and Ur, 
though it ceased to be the capital, retained its religious and its 
commercial importance. ‘The southernmost of the Sumerian cities, 
having access by river and canal to the Persian Gulf, it was the 
natural headquarters of foreign trade. As early as the reign of 
Sargon of Akkad it had been in touch with India. Under the 3rd 
lynasty and in the Larsa period, personal seals of the Mohenjo- 
aro type prove that commercial agents from the Indus Valley 
were resident at Ur, while many hundreds of clay tablets show 
how the foreign trade was organized. The “sea kings” of Ur car- 
ried goods for export to the entrepôt at Dilmun (Bahrain) and 
et popa up the gold and hardwood, the ivory, and the silver 
at came from the Far East. 

The clay tablets were found in the residential quarter of the 
tity, of which a considerable area was excavated. The houses 
Of private citizens in the Larsa period and under Hammurabi of 
Babylon (c, 1800-1757 B.c., in which period Abraham is supposed 
t have lived at Ur) were comfortable and well-built two-story 
houses, They were almost exactly like the better-class Arab house 
i modern Basra or Baghdad, with ample accommodation for the 
amily, for servants, and for guests, of a type that ensured privacy 
ae aise to the climate. At the back of each house was a 

of chapel in which the family god was worshiped and under 
pavement of which the dries of the family were buried. 
ae large state temples were excavated, as were also some small 
uate shrines dedicated by private persons to minor deities, the 

r throwing a new light upon Babylonian religious practices; 
5 the domestic chapels with their provision for the worship of 
Spat ike ame ee 

ion to the religion o; e Hebrew pa . 
ma ebylonian Period Atte a long period of squalid 

05-562 r experienced a renascence under Nebuchadrezzar II 
atea Was B.c.), who practically rebuilt the city. The old sacred 
et fn EFR leg and the temples in it were restored, for ned 
nahi yee traditional lines, though in one case the ae 
ere panned to provide for public worship instead of the 
ing to sik „practised formerly—an innovation which it is oe 
ah Ociate with the Old Testament story in which the king 
up poral participation in the worship of the statue he a 
type Kis ven the residential quarters were replanned, and the o 

Ouse was abandoned in favour of that in fashion at Baby- 

In ( ae less active was Nabonidus, the last king of Baby- 
tissu B.c.), whose great work was the rebuilding of the 
Meseryeq e lowest stage of Ur-Nammu’s original cay ee 
been restored ha ne ripest, d i pee SF slay Naba 
dus probably remodeled by several kı h S 
TODE ziggurat very differently conceived. Instead a faa 
are Ww had seven. The original staircases (the treads ha 
tid by Nebuchadrezzar with bricks bearing his name) led 


to th 
* first platform, raised above the level of that of Ur-Nammu, 


= 


== 


See 
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and for the rest a cunningly devised series of stairs against the 
facade of the building and passages running round it gave some- 
thing of the impression of the “spiral staircase” described by 
Herodotus. The total height of the monument, excluding the 
chamber at its top, was 160 ft. (48.7 m.), compared with the 65 
ft. (19.8 m.) of Ur-Nammu’s ziggurat. 

The Last Phase.—The last king to build at Ur was Cyrus, the 
inscription on whose bricks is almost a repetition of the “edict” 
quoted by the prophet Ezra regarding the restoration of the Tem- 
ple at Jerusalem (see TEMPLE, JewisH). The conqueror was 
clearly anxious to placate his new subjects by honouring their 
gods, whatever those gods might be. But Ur was now thoroughly 
decadent; it survived into the reign of Artaxerxes II, but only a 
single tablet (of Philip Arrhidaeus, 317 B.C.) carries on the story. 
It was perhaps at this time that the Euphrates changed its course, 
and with the breakdown of the whole irrigation system Ur, its 
fields reduced to desert, was finally abandoned. 

Discoveries made on other sites have supplemented the unusu- 
ally full record obtained from the Ur excavations. Knowledge of 
the city’s history and of the manner of life of its inhabitants, of 
their business, and of their art, is now fairly complete and re- 
markably detailed. See also BABYLONIA AND Assyria; and refer- 
ences under “Ur” in the Index, 

Bistiocrapuy.—J. E. Taylor, “Notes on the Ruins of Mugqeyer,” 
Journal of the Royal Asiatic Society, vol. xiv-xv, p, 260 ff. and p. 460 
(1855) ; H. R. Hall, A Season’s Work at Ur (1930) ; C. J. Gadd, History 
and Monuments of Ur (1929); C. Leonard Woolley, Excavations at Ur 
(1954) and Ur of the Chaldees (1938) ; C. Leonard Woolley et al., Ur 
Excavations, vol. i-v and ix-x (1927 ff.); C. J. Gadd, L. Legrain, and 


contributions by others, Ur Excavations, Texts, vol. i-v (1928-53). 
(C.L. Wo.; X.) 


URAL, a river of the U.S.S.R., is 1,575 mi. (2,534 km.) long 
and drains a basin of 84,942 sq.mi. (220,000 sq.km.). It rises 
in the Ural Mountains, near Gora (Mt.) Kruglaya, at a height of 
2,100 ft. (640 m.). The river then flows south along the eastern 
flank of the Urals to Orsk, where it swings west across the south- 
ern end of the mountain chain. At Ural’sk, it again turns south- 
ward, across the Caspian (Prikaspiyskaya) Lowland to enter the 
northern end of the Caspian Sea at Gur’yev. In its upper course 
there are a number of small tributaries from the Urals, and at 
Orenburg the Ural is joined by its largest tributary, the Sakmara. 
In its lower course, across semidesert, there are no perennial tribu- 
taries. Two reservoirs have been constructed on the river at 
Magnitogorsk to supply water for the town’s iron and steel works. 

The average annual discharge of the Ural is 12,713 cu.ft. (360 
cu.m.) per sec., but fluctuation is very great, from a maximum in 
spring of 421,658 cu.ft. (11,940 cu.m.) per sec. to a summer mini- 
mum of 480 cu.ft. (14 cu.m.) per sec. The river is navigable to 
Ural’sk for all the open period and to Orenburg at flood time. 
Freeze-up is complete by late November, with thaw taking place in 
early April in the lower course and ten days later in the upper 
reaches. (R.A. F.) 

URAL-ALTAIC LANGUAGES, a language-family con- 
sisting of two groups: (1) the Uralic group (Finno-Ugric lan- 
guages [g.v.] and Samoyedic languages), are spoken in north- 
eastern Europe and northwestern Siberia; and (2) called the 
Altaic (Turkic [g.v.], Mongolian [g.v.] and Tungus languages) 
in derivation from the mountain range of that name, are spoken 
over an area extending from eastern Poland to the Pacific Ocean. 
The relationship between the two groups is disputed by some 
authorities. 

The Phonetic System.—Almost without exception the Ural- 
Altaic languages recognize a law of vocalic harmony. Exceptions 
exist but are explained consistently with the general principle: 
that in any single word only vowels of the same “timbre” may ap- 
pear; thus, if the radical vowel of a word be o or u, the vowels in 
the other syllables must be o, u, or a. In other words, vowels in 
the same word must harmonize in method of articulation. On the 
other hand, if the root vowel is e, i, 6, or ii, the vowels of other syl- 
lables of the same word must be prepalatals or anterior vowels 
(i.e., articulated in the forepart of the mouth like e andi). 

Thus in Finnish are the words kesi “hand,” kivi “stone,” metsä 
“forest,” opposed to kala “fish,” sulka “feathers.” The same ap- 
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plies to Hungarian, repiilni “to fly,” lélek “soul,” segiteni “to help,” 
presenting vocalic contrast to károm “three,” olvadni “to melt,” 
savanyú “sour.” 

In the Altaic languages, except Tungus, vowel harmony has de- 
veloped into an actual sound harmony which has led to the for- 
mation of two opposite sound groups: velar (or postpalatal) and 
palatal (or prepalatal); e.g., Turk. gafyan “remained,” kälgän 
“having come,” sog- “to beat,” sök- “to scold,” Siberian-Turk. 
oturyan “sitting, living,” dliirgén “having killed,” Kazan-Tatar 
qyt- “to do,” kil- “to come,” etc., Mongolian (Xalxa) odon “star,” 
ödön “feather,” suma “arrow,” sümä “temple, palace,” uxa- “to 
dig,” üxä- “to die.” Sound harmony, without being general, is 
an important factor in the phonetic structure of Ural-Altaic lan- 
guages. 

Consonantal Alternation.—In any given word the consonant 
which ends the root syllable is subject to various mutations ac- 
cording to the nature of the syllable following (open or closed). 
It is especially characteristic of certain Uralic tongues, such as 
Lapp, Finnish, and some Samoyedic languages. In the other lan- 
guages it has not developed beyond the merest trace. Thus, in 
Finnish, kukka “flower,” but kukan (gen.) “of the flower”; kuto- 
“to weave,” but kudon “I weave”; repo “fox,” but revon (gen.) 
“of a fox”; onki “fishhook,” but ongen (gen.) “of a fishhook”; 
lintu “bird,” but linnun (< lindun) “of the bird.” In their present 
form the consonantal alternations, so numerous and so varied in 
Finnish and, above all, in Lapp, give no indication of what they 
once were. In early times, it seems probable that at the end of the 
root syllable, there was an alternation of degree, in correspondence 
with two accentuation types—a strong one and a weak one, #t. kk. 
pp. and t. k. p. There was also an alternation which produced a 
contrast between p. t. k. and B. ô. y.; m. n. y, and B. ô. y., etc. 
This alternation extended to groups of consonants opposing a 
strong mt to a weak md, mp to mb, ks to yz. 

This alternation theory (German Stufenwechsel) was formulated 
by the Finnish linguist, E. N. Setälä, who proposed to extend it to 
Altaic tongues, where G. J, Ramstedt had discovered it in part; 
since N. N. Poppe’s work it also can be considered as valid in 
Altaic. 

Vocalic Alternation—There exists also an alternation of vowels 
by which, according to the suffixes which a word may take, the 
vowel of the root syllable may be modified or changed. Thus, in 
Finnish, pala “to burn” (intrans.), and polttā “to burn” (trans.); 
in Ostyak, n’/dlam “tongue,” and wilmam “my tongue.” These 
instances are rare in modern Ural-Altaic speech, and the Uralic 
tongues have best preserved the traces, although examples are also 
found in Altaic. 

The rules which determine the beginning and ending of words 
are that no word can begin with more than one consonant, and 
when a foreign word so beginning is borrowed it is simplified ac- 
cordingly. The Swedish word stor “big,” becomes suuri in Finnish, 
Elsewhere a vowel is put before the double consonant to facilitate 
enunciation: the Slav word stoli is in Hungarian asztal and the 
English “steam” is, in Osmanli, istim, etc. 

The accent varies in position and quality. Most Ural-Altaic 
languages stress regularly the first syllable, but Turkic and some 
Tungus languages the last. In Samoyedic and other idioms such 
as Ostyak it varies. 

Morphology.—No language of the group uses prefixes; all the 
grammatical modifications expressed in English by Prepositions 
(viz., to, on, of, for, etc.) are effected by means of suffixes, “I 
enter the house” is, in Hungarian, belépek a házba (ház “house” — 
ba, suffix meaning “into”); the same in Turkic, e.g., in Kazan 
Tatar: ber keše urmanya baryan dej “a man went into the forest” 
(urman “forest”—ya “into”). Most of the grammatical rela- 
tions affecting words are therefore expressed by suffixes, “which 
may differ in form from language to language, but play the same 
role throughout. These suffixes can be strengthened by post-posi- 
tions: thus (Hungarian) egy fa alatt “under a tree” (egy “one, a,” 
Ja “tree,” al-a-tt, locative, “‘under”). 

The possessive is formed by suffixes except in Mongolian. 
Hungarian has szemem “my eye” (szem “eye” + m “my,” with eu- 
phonic e) ; szemed “thine eye” (-d “thy, thine”); szeme “his eye” 
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(-e “his”); szemünk “our eye” (-ünk “our”). Tungus and Ty: 
also have this form; e.g., Osmanli ev-im “my house” (ey “house” 
-im “my”); ev-iy “thy house” (iy “thy”); ev-i “his house t 
“his”) ; evimiz “our house” (-imiz “our”). This use of the Tee 
sive suffix, which does not exist in Mongolian, varies, since jn Hun. 
garian as in Turkic it is added directly to the root before other 
suffixes, except that of the plural, while in other tongues (Finnish, 
Lapp, etc.) they follow all other suffixes. Compare Hungarian 4 
házamban “in my house” and Turkish (Osmanli) ev-im-de with 
Finnish koda-ssa-ni (-ni “my”) and Tungus (Evenki) oro-r-bos 
plural, accusative, possessive second person singular “your (thine). 
reindeer.” 

The Uralic and Altaic languages appear to have developed their 
morphological system well before the time when the two groups 
began to separate regionally, Thus, many suffixes can be re 
stored throughout the family so far; e.g. one method of forming 
the plural was to suffix a -¢ to substantives, as in Mongolian and 
Uralic, a process of which Turkic and Tungus have conseryed a 
few traces. There are other essential morphological features 
which are common to both groups, such as suffixes of locativic and 
lativic cases and that of the accusative. 

The main characteristic of the Ural-Altaic tongues is the difi- 
culty of distinguishing between nouns and verbs by their out- 
ward forms, The conjugation of the verb essentially consists 
of the possessive-suffix system attached to verbal nouns, ie, 
nominal forms of the verb, and many verbal suffixes are identi- 
cal in form with those used to construct new nouns. The ad- 
jective has no proper declension, and in most of the languages 
it is not declined at all, since no grammatical agreement exists 
there. 

The pronouns still exhibit relics of a declension of their own, 
but have undergone a strong influence from that of the nouns. 

In none of these languages has grammatical gender developed 
(in contrast to Indo-European, Dravidian, or Hamito-Semitic). 

While in most of the Uralic languages the sentence structure is 
rather free and resembles, especially in the west of the area, that 
of Indo-European, the Altaic languages, with the exception of 
northern Tungus, have developed a rather rigid syntactical sys- 
tem requiring the sequence: subject, object, predicate. Except 
for Conditional clauses, grammatical subordination does not exist, 
but coordinate participial or gerundial clauses are used instead, 
In the Altaic sentence, the governing link is always preceded by 
its governed, a rule which is valid also throughout the Uralic 
group. 

Numerals.—The Ural-Altaic numeral system is decimal through- 
out, The names of the numbers in the different languages pi 
widely, because the primitive Ural-Altaic speech had not develope 
a proper numerical system before the dispersion. 5 

Vocabulary.—A great many words dealing with rudimentary 
civilization are common to all the languages, such as most of me 
expressing relationship (father, mother, uncle, aunt), certain o 
ments, animals, and plants, primitive occupations, and Ph 
movement and gesture words. The comparative philology 5 
these languages demonstrates a neolithic civilization of the bae 
which traces have been found in different parts of northeas! E 
Europe and the Urals. This primitive vocabulary, the commu 
patrimony of all the tongues, is augmented by words of very fa 
verse origin. Altaic has borrowed much from Chinese, 
Iranian languages and Arabic. Uralic languages „have tjet- 
largely on Indo-European stocks and in historical times par! ; 
larly from Iranian. In later days Hungarian, Vogul, mae 
Cheremiss, and Votyak have taken many words from Osmanli 
Tungus has a large percentage of Mongolian words; al i 
Turkish has adopted much from Arabic and Persian. Mong and 
and Turkic have lent to, and borrowed from, each others, 
Paleo-Asiatic elements have enriched and varied the Mises ; 
of the Ural-Altaic languages spoken in Asia. In Europe, rnani, 
Lapp, and Estonian have borrowed much from the Ge Slavic 
Baltic, and Slavic languages, Hungarian from Ossetian: © 
tongues, and German, The vocabularies of the Uralic 0G" ipn 
languages spoken in Soviet territory are subject to strong 
influence. 
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J, Finno-Ugric. A. Finnic: 1. Baltic Sea Finnic: Suomi (or 
Finnish proper), Karelian, Olonecian, Ingrian, Liidic, Votic, Vepsä, 
Fxtonian, Livian; 2. Lappic (southwest, south, and east dialects) ; 
4, Volga Finnic: Cheremiss (or Mari—two dialects: Hill and 
“Meadow Cheremiss); Mordvinian (two dialects: ErZa and Mo- 
| sha). 4. Permian: Votyak (Udmurt) and Zyrian (Komi), B. 
| eric: Vogul (Mansi), and Ostyak (Xanty) on the lower Ob; 
md Hungarian (Magyar). 

II. Samoyedic. A. North Samoyedic: 1. Yurak (Nefeé); 2, 
Tavgy (Nganasan); 3. Yenisey-Samoyedic (Eńeć). B. South 
Samoyedic: 1. Ostyak-Samoyedic (Selqup with many dialects); 
'1,Sayan-Samoyedic (Kamassinic and other languages, now Turki- 
"fied by South Siberian Turkic). 
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I, Turkic, A. Central Asiatic: 1. Orkhon and Uighur (or Old 
Turkic); 2. New Uighur; 3. Chaghatai; 4. City Özbek; 5. Qyrghyz. 
B. Southwest group: 1. Osmanli Turkish (of Turkey and the 
former Ottoman empire); 2. Azarbaydjanian (with Qashqa’i); 
3, Türkmen. C. Northwest group; 1. Qomanian (Codex Cuman- 
icus of 1303); 2. Karaim; 3. Kazan and West Siberian Tataric; 
4, Bashkiric (Bashqort); 5. Noghay; 6. Qazaq-Qaraqalpag. D. 
South Siberian Turkic (three subdivisions: Oyrot, Abaqan [Xaqas] 
and Tuva). E. Northeast Siberian or Yakut. F. Chuvash (on the 
central Volga) which is a link of Turkic with Mongolian. 

Il. Mongolian, A. Literary Mongolian and the later East Mon- 
folian languages (e.g., Xalxa, Ordos, Tsakhar, etc.). B. West 
Mongolian or Kalmuck (Kalmyk, Xal’maq). C. Northern Mongo- 
lan or Buryat. D. Diaspora languages (e.g., Monguor, Tunghsi- 
ang, Dagur, Mogol). 

II. Tungus. A. North Tungus; 1, Northwestern or Evenki 
(many dialects, from the estuary of the Yenisey to the island of 
Sakhalin) ; 2, Northeastern Tungus or Lamut (in northeast Sibe- 
ta); B, South Tungus: 1. Džürčen (Nü-chên); 2. Manchu; 3. 
Goldi (Nanay), Olcha, and Orok; 4. Udehe (Udekhe) and Orochi. 

e relationships of some of these tongues are, as yet, not com- 
pletely known, 

Bitiocrapuy—A. Sauvageot, “Langues Finno-Ougriennes et 
| Samoyèdes,” Les Langues du Monde (1952); J. Deny “Langues turk, 

mongoles, tongous,” Les Langues du Monde (1952); J. Szinnyei, 

Finnisch-ugrische Sprachwissenschaft (1922); W. Schmidt, Die Sprach- 
familien und Sprachenkreise der Erde (1926) ; Allaistik, vol. 5 of Hand- 
uch der Orientalistik, ed. by B. Spuler et al. (1963); M. Räsänen, 
fen sur Lautgeschichte der türkischen Sprachen (1949), “Ma- 
a en zur Morphologie der türkischen Sprachen,” Studia Orientalia, 

"Xx (1957) ; G, J. Ramstedt, Einführung in die altaische Sprachwis- 
fischajt, I, Lautlehre (1957), I, Formenlehre (1952); B. Collinder, 
Trae 12 the Uralic Languages (1957), Comparative Grammar H ike 
|) Honan euages (1960) ; Fenno-Ugric Vocabulonyssaa este Le 

ae A Sane it fe Languages se Philos Be duaiichen 

Prachen, 1 KoA N. Poppe, Vergleichende prape K HM) 
that MOUNTAINS, a mountain system of the USSR. 
faens the boundary between Europe and Asia. The 
aN pede for more than 1,250 mi. (2,000 km.) from north to 

» irom the Yugorskiy Shar straits between the Barents and 
seas to within a short distance of the Aral Sea in Central 
Deni Geologically, Vaygach Island and the islands of Novaya 
he ai =“ northward extensions of the Urals. The system con- 
TON old mountains, formed in the Hercynian Period, although 
Periods © been affected to some extent by later mountain-building 


Meth eee can be divided into several sections. In the extreme 
| Sie Pay-Khoy, orientated northwest to southeast, parallel 
Ung p Bratskaya Gulf of the Kara Sea. This section of the 
| ag low, with a number of easy crossings. At Gora (Mt.) 
yR Maximum height is 1,532 ft. (467 m.). The whole 
Rig 0y lies within the tundra, with sparse vegetation of mosses, 
ñ n d rare dwarf shrubs. The second section is known as 
Í appro etn Urals, extending from the Pay-Khoy at 68° 30’ N 
| the ap ately 59° N. This is the narrowest but highest part 
Tals, reaching 6,214 ft. (1,894 m.) at Gora (Mt.) Narod- 
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naya. North of this peak, the mountains lie in a northeast to south- 
west direction; south of the peak they assume meridional orienta- 
tion, which is characteristic of the range as a whole. The high 
central range is flanked by low foothill ranges, but the whole sys- 
tem is not more than 60-70 mi. (97-113 km.) wide, and there are 
many easy passages from the valleys of the west-flowing streams 
tributary to the Pechora to those of the Ob’ tributaries on the east. 
The Northern Urals are mostly clothed in taiga forest, with both 
European and Siberian species of conifers, though the higher 
summits are bare, The Central Urals, which extend southward 
roughly to the town of Zlatoust, are much lower and broader, 
providing the easiest crossings of the range, several of which are 
followed by railways. The Chusovaya River rises on the eastern 
flank of the Urals and flows across the range to join the Kama on 
the west. This section is also largely in boreal forest. In the 
Southern Urals, the system attains its broadest extent and is again 
higher, reaching 5,374 ft. (1,638 m.) at Gora (Mt.) Yamantau. 
This part of the chain consists of a series of parallel ranges with 
deep, narrow, intervening valleys that are occupied by the upper 
Belaya and its tributaries. The Ural River, which rises on the 
eastern slopes and flows south along the range, cuts westward 
across the mountains and is usually considered the southern limit 
of the Urals proper. However, the system is continued south of 
the Ural River by the low Mugodzharskiye hills, which extend to 
within 150 mi. (241 km.) of the northwest corner of the Aral Sea. 
The higher parts of the Southern Urals have coniferous forest 
cover, but there are areas of deciduous forest, especially oak on 
the low western foreland and birch on the Siberian side. The 
valleys and the Mugodzharskiye hills have steppe vegetation. 

The Urals are particularly important as one of the richest min- 
eral areas in the world. More than 1,000 minerals are known to 
exist, many of which were first discovered there, such as uralite 
and ilmenite, and ruthenium was first isolated from a Urals min- 
eral. Included in this range of minerals is almost every com- 
mercial mineral, of which there are some 12,000 deposits. Many 
deposits are very large, including those of iron, copper, chromium, 
and bauxite. The great number of deposits of iron ore include 
magnetite, hematite, limonite, and natural ferroalloys’ with ti- 
tanium, chromium, and vanadium. Some deposits, notably those 
of Magnitogorsk and Bakal, have high iron contents (up to 63%). 
Nonferrous ores other than copper and bauxite include lead, zinc, 
and beryllium. The precious metals (gold, silver, and, above all, 
platinum) are abundant. Many minerals used in the chemical in- 
dustry—salts, potassium, magnesium, and arsenic—are mined, 
while the largest asbestos deposit of the U.S.S.R. occurs in the 
Urals. On the western flank of the range lies the Second Baku 
oil field, the largest of the U.S.S.R. There are considerable coal 
and lignite deposits, but the quality is poor, and the one serious 
lack of the Urals is coking coal. In view of this great wealth of 
natural resources, it is not surprising that the Urals have been 
called “The Museum of Minerals.” 

A powerful industrial region has developed around the mineral 
deposits. Iron working first developed in the 18th century, while 
salt was mined along the upper Kama even earlier. Large-scale 
industrialization took place after the Russian Revolution, and in 
the 1960s the Urals were second to the Donets Basin in Soviet in- 
dustrial production. More than one-third of all iron and steel in 
the U.S.S.R. is produced there, and metallurgical industries are 
well developed. Production of iron and steel is widespread 
throughout the region, from Serov in the north to Novo-Troitsk 
in the south, a distance of more than 600 mi. (966 km.). It might 
be more accurate to describe the Urals as a cluster of industrial 
regions than as a single area. The largest iron- and steel-making 
towns are Nizhniy Tagil and Magnitogorsk. Other important 
metallurgical towns are Chelyabinsk, Zlatoust, Beloretsk, Sverd- 
lovsk, and Chusovoy. The largest centres of nonferrous metal- 
lurgy are Kamensk-Ural’skiy, Chelyabinsk, Serov, Kyshtym, and 
Verkhniy Ufaley. The metallurgical industry provides the base 
for a very wide range of engineering industries. The biggest centre 
is Sverdlovsk, especially for heavy machinery. Also important 
are Chelyabinsk (especially tractors), Nizhniy Tagil (rolling 
stock), Perm’, Izhevsk, Ufa, and Magnitogorsk. The chemical 
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industry, of outstanding importance, has displayed very rapid 
growth since World War II. It is chiefly in two areas, along 
the Kama at Perm’, Solikamsk, and Berezniki (based on local 
salts), and along the Belaya (based on salt and petroleum by- 
products). Timber cutting and processing is widespread, but 
light industry is of relatively slight importance. Coal, especially 
coking coal, is brought to the Urals by rail from the Kuznets and 

Karaganda basins. A series of pipelines distribute oil from the 

Second Baku oil field to the chief industrial towns, and a pipeline 

from the Pechora Basin brings natural gas to the northwestern 

Urals. In the 1960s pipelines were constructed to link the large, 

newly discovered natural gas supplies of Berézovo on the lower Ob’ 

and of Gazli in Central Asia to the Urals. 

The great growth of industry since the Revolution has been 
accompanied by equally marked population growth, By 1959 the 
administrative areas covering the Urals industrial region (Sverd- 
lovskaya [Sverdlovsk], Chelyabinskaya [Chelyabinsk], Perms- 
kaya [Perm’], and Orenburgskaya [Orenburg] ob/asts and the 
Bashkir and Udmurt A.S.S.R.’s) had a population of about 17,- 
000,000, of whom about 10,000,000 were urban dwellers. The 
towns of Sverdlovsk, Chelyabinsk, Perm’, and Ufa had popula- 
tions of more than 500,000. (R. A. F.) 

URAL’SK, an oblast in the northwest of the Kazakh Soviet 
Socialist Republic U.S.S.R., known from 1932 to 1962 as the 
West Kazakhstan Oblast’. It is bounded on the north by the 
Saratovskaya (Saratov) and Orenburgskaya (Orenburg) oblasts 
of the Russian Soviet Federated Socialist Republic, and on the 
west and southwest by the Volgograd and Astrakhanskaya (Astra- 
khan) oblasts. The administrative centre is Ural’sk. The oblast 
is in general flat and sandy with isolated patches of high ground. 
The climate is continental, winter and summer each lasting from 
four to five months, with a very short spring and autumn. In 
winter there is clear frosty weather as well as snowstorms, and 
there are droughts and dust storms in summer. The economy is 
almost entirely agricultural with stockbreeding (sheep, horned cat- 
tle, camels, and pigs) predominating. About 15% of the land 
is arable, and on this wheat and oats are grown. Farming is 
mainly unirrigated, but irrigation is increasing as a result of the 
construction of the Volgograd Canal which links the Ural River 
to the Volga. There is some light industry, mainly for processing 
local products. 

The oblast is traversed by the Saratov-Ural’sk-Tashkent trunk 
railway, and the Saratov-Astrakhan line runs along part of the 
western border. Several hard-surfaced roads cross the oblast. 
There is regular steam navigation between Gur’yev, on the Caspian 
Sea, and Ural’sk. 

The population of 381,181 (1959), made up of Kazakhs, Rus- 
sians, and Ukrainians, is mainly concentrated in the north and in 
the river valleys. Of the newspapers published in the oblast, the 
majority are in Kazakh and the rest in Russian. (G. E. Wr.) 

URAL/’SK, the administrative centre of Ural’sk Oblast’ of the 
Kazakh Soviet Socialist Republic, U.S.S.R. Pop. (1959) 103,914. 
The town is on the Ural River and is on the Saratov-Iletsk-Tash- 
kent trunk railway, 230 mi. (370 km.) E of Saratov. Founded as a 
Cossack settlement in 1613-22, it was first called Yaitskiy Goro- 
dok. The name was changed to Ural’sk in 1775 to eradicate the 

memory of the two Cossack rebellions of 1667 and 1773-75 with 
which it was associated. It is a centre of main roads and is linked 
by steamship routes with Gur’yev (on the Caspian Sea) and Oren- 
burg. It has a flourishing machine and metalworking industry and 
many light industries, including meat packing and wool and skin 
processing. There is a pedagogical college, opened in 1932. 
(G. E. Wr.) 

URANINITE, a natural form of uranium dioxide, is a pri- 
mary mineral that occurs as crystals and granular masses or, in 
the pitchblende variety, as dense crusts with a botryoidal or collo- 
form structure. It is strongly radioactive, and readily yields auto- 
radiographs upon photographic film. 

Uraninite, UO%, is a major ore of uranium. It has been obtained 
largely from hydrothermal vein deposits, as in the Katanga dis- 
trict of the Democratic Republic of the Congo, at Joachimsthal 
and adjacent places in the Erzgebirge, Saxony, and at Great Bear 


Lake and the Lake Athabasca district, Canada. The uraninite of 
veins usually is of the pitchblende'variety. The element urani , 
was discovered by M. H. Klaproth in 1789 in uraninite ja 
Joachimsthal, and radium was first extracted from uraninite 
from this place by P. Curie, M. Curie, and G. Bémont in 1898, 

Uraninite is recovered as a by-product from the conglomerate 
gold ores of the Witwatersrand, S.Af., and it is one of the ore 
minerals in a rather similar deposit in the Blind River area, On. 
tario. Important deposits of fine-grained uraninite associated with 
coffinite and vanadium minerals are found in sedimentary rocks 
chiefly sandstones and conglomerates, as in the plateau area of 
Colorado, Utah, New Mexico, and Arizona. The sandstone-type 
deposits often are extensively oxidized to carnotite, tyuyamunite 
and other secondary uranyl minerals, which may themselves om 
stitute important ores. 

Uraninite is widespread as a well-crystallized accessory mineral 
in pegmatites, but such occurrences are of little or no economic 
interest. Fine specimens are found in pegmatites at Wilberforce, 
Ont., the Spruce Pine district, North Carolina, and at Grafton, 
N.H. 


Through oxidation the composition of uraninite varies between 
UO, and about UO». Uraninite crystallizes in the isometric 
system. The crystal structure is of the calcium fluoride type, and 
the extra oxygen is housed interstitially. Thorium can substitute 
for uranium in the crystal structure and a complete solid solution 
series extends to thorianite, ThOs. Some varieties contain ap- 
preciable amounts of rare earths, particularly cerium. Types with 
a high content of thorium and rare earths are found principally 
in pegmatites. Some of them have been designated by varietal 
names, such as cleveite and bréggerite. Lead accumulates in 
uraninite as a product of the radioactive decay of the uranium 
and thorium present, and from a knowledge of the disintegration 
constants can be used to calculate the geologic age of the mineral. 

Uraninite is dark gray to black in colour with a steely lustre, 
but becomes dark brown and dull or pitchlike accompanying chemi- 
cal alteration. The hardness is 55 to 6. The specific gravity Is 
10.9 in pure UO, but most natural material ranges between 65 
and 9,0, Uraninite often alters to yellow or orange-red hydrated 
uranyl oxides and to greenish yellow uranyl silicates to yield 
pseudomorphic crystals. It is not stable under weathering con- 
ditions, and the uranium may be leached and redeposited locally 
as autunite, torbernite, or other secondary uranyl minerals. 

See Clifford Frondel, Systematic Mineralogy of Uranium ond 


Thorium, U.S. Geological Survey Bulletin 1064 (1958) ; E. W. Heinrich, 
Mineralogy and Geology of Radioactive Raw Materials a) 


URANIUM, a metallic element that is dense, hard, and nickel 
white in colour. During the first 150 years uranium was known, 
few uses could be found for it, and it was studied chiefly becaus? 
it was the heaviest element then known. But in 1938 Otto 
(q.v.) and Fritz Strassmann discovered that the uranium nue 
undergoes fission when bombarded with neutrons, and thus One 
the possibility of giving up its nuclear energy in a sustained, $ $ 
reaction. One pound of uranium, it was shown later, yields asm es 
energy as 3,000,000 Ib. of coal. Economically recoverable ia 
usable as nuclear fuels are believed to contain many times ve 
energy than all the known recoverable deposits of fossil fy 
coal, oil, gas. The discovery that uranium was fissionable at 
the start of one of the most intense and concentrated studies 
made of an element. 

Summaries of the findings of these studies, a x 
made during and prior to 1938, appear in the followin 
on the history, occurrence, uses, preparation for nuclear Us®s 
properties of uranium. 


s well as of studies 
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HISTORY 


The element uranium was discovered in 1789 by Martin Tae 
rich Klaproth in the course of an examination of a Pite ve 
mineral originating in Saxony. To this new substance he ga of 
name uranium in honour of Sir William Herschel’s discovery 
planet Uranus in 1781. Klaproth and two generations 0” 
who followed him were under the impression that uran! 


ists 


URANIUM 


(QATESY OF THE SMITHSONIAN INSTITUTION 


URANINITE ALTERING TO SECONDARY OXIDIZED URANIUM MINERALS 


itself had been prepared. In 1841, however, Eugène Melchior 
Péligot demonstrated that Klaproth’s substance was actually the 
oide UO,; Péligot then succeeded in preparing the metal by 
the reduction of uranium tetrachloride with potassium. Péli- 
gotmay thus be properly considered to be the founder of uranium 
chemistry. 
The formulation of the periodic system by Dmitri Ivanovich 
Mendeléyev in 1869 directed attention to uranium as the heaviest 
ofthe elements, a position that was confirmed and held until the 
discovery of the first transuranium element in 1940. In 1896 
Henri Becquerel discovered in uranium the phenomenon of radio- 
ilivity, a property that was later found in many other elements 
(see Raptoacriviry), 
_ This significant discovery stimulated a new and lasting interest 
inthe previously rather obscure element. Becquerel exposed a 
photographic plate wrapped in black paper to the action of the 
utiful fluorescent salt, potassium uranyl sulfate, K,SO,° 
U0,$0,-2H0, and observed that a distinct impression had been 
produced on the plate. Further experiments indicated that metal- 
uranium, all uranium salts, and uranium minerals (especially 
Pitchblende) give rise to the same phenomenon. These epoch- 
Hiking observations were closely followed by the discovery of ra- 
lm in pitchblende (see Raprua), 
ti ‘n 1934, Enrico Fermi and co-workers observed that beta ac- 
Mities were produced by the action of neutrons on uranium, but 
*¢ full significance of this observation was not understood at the 
ba Then in 1933 Hahn and Strassmann showed that bombard- 
toto with neutrons caused uranium to break down into radioactive 
re of lighter elements such as krypton and barium, with re- 
i EAS Atomic ENercy). Ata conference in the gs 
tanium Fermi suggested neutrons might also be released when 
i nuclei split, and in sufficient numbers to cause the reaction 
Sustain itself as a chain reaction. L. Szilard and co-workers; 
fime aderson and co-workers; and F. Joliot and co-workers con- 
erage Is possibility in 1939; later investigation showed ae 
ihdy het 2} neutrons are released during each fission. Fut “ 
Ghes that the uranium fissions occurred most rane the 
8 frequ Wely rare isotope U25, which occurs in nature on y rte 
kaimene as U238, Investigators also found that neutron / ae 
utrong changes U288 to plutonium, which in turn is split by 


iy int self-sustaining nuclear chain reaction was conducted 

in tes at the University of Chicago on Dec. 2, 1942. tho 
Sraphite action was produced in a lattice of uranium an 
tate of | With the development of methods for controlling the 
ssion, the first wartime and peacetime applications of 


clea, o) 
"energy soon followed. The first test atomic bomb was 
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detonated July 16, 1945, and the first bomb used in warfare was 
dropped Aug. 6, 1945. Atomic power for propulsion was used 
for the first time in a submarine (USS “Nautilus”) in 1955, and 
one of the first full-scale nuclear power electrical generators began 
production at Shippingport, Pa., on Dec. 2, 1957. 


OCCURRENCE 


Although uranium is usually regarded as one of the rarer ele- 
ments, it is actually present in the earth’s crust to a considerably 
greater extent than such “common” elements as cadmium, bis- 
muth, mercury, silver, and iodine. Uranium is present in the 
upper 12-13 mi. (19.3-20.9 km.) of the lithosphere in an amount 
estimated to be roughly 104 tons, an average content of approxi- 
mately 4 X 107° g. uranium per gram of rock. Concentration 
in rock types varies between about 0.2 X 10~® and 10 X 107° g. 
per gram of rock, with higher values present in some high-silica 
rocks such as alkalic¢ granite. 

Relatively minor amounts of uranium are found in the basaltic 
rocks which form the floors of the oceans, Uranium is also found 
in very small quantities in meteorites. 

Sea water has a uranium content of about 3 parts per 1,000,000,- 
000. Living matter contains uranium in amounts varying from 
10-4% to 1079% by weight, but the biological significance of 
the element is obscure. Sulfate-reducing microbes are believed to 
have played a major role in the formation of certain uranium ore 
deposits. In ancient times, these bacteria generated hydrogen 
sulfide while feeding on plant matter buried in river channels, 
This gas is a very effective reductant and precipitant, and was re- 
sponsible for the deposition of uranium as well as other metals 
such as copper, iron, and vanadium in sedimentary rocks. 

Uranium forms numerous minerals in nature. These are con- 
veniently divided into two broad classes, namely primary and 
secondary minerals, on the basis of the state of oxidation of the 
uranium. The primary unoxidized uranium minerals of particu- 
lar importance are uraninite (UOs; crystalline; 45-85% uranium) 
and its black friable or massive variety, pitchblende; coffinite (hy- 
drated uranium silicate; black, friable; 60% uranium); brannerite 
(uranium, thorium titanate; black; 30-40% uranium); davidite 
(rare-earth, uranium, iron titanate; black; 7-10% uranium). The 
important secondary, oxidized uranium minerals are carnotite, 
autunite, and torbernite which form by alteration of primary min- 
erals. Carnotite is a potassium uranyl vanadate (K,0-2U0,°VO,° 
nH.0; 50-55% U Og); autunite is a calcium uranyl phosphate 
(Ca0-2U0g'P205'nH,O; 60% U,O0g); and tobernite is a copper 
uranyl phosphate (Cu0-2U0;°P,0,;nH,0; 60% U 0s). 

Major world reserves from which uranium could be produced 
at economically realistic costs were estimated in the mid-1960s at 
approximately 200,000 tons of U,Og in ore in Canada; 150,000 
tons in the U.S.; 140,000 tons in the Republic of South Africa, 
35,000 tons in France, and roughly 50,000 tons among other non- 
Communist nations. Important deposits were also believed to 
exist in the Communist countries. About 93% of Canada’s re- 
serves are located in the Blind River area of Ontario. Northern 
Saskatchewan has also been an important uranium-producing area, 
In the U.S., reserves of uranium were estimated as follows: New 
Mexico 75,000 tons of UgOg in ore; Wyoming 55,000 tons; Colo- 
rado 10,000 tons; Utah 5,000 tons; and all other states combinéd 
7,000 tons. For the period 1955-65, the United States was the 
largest producer of uranium in the Western world, followed by 
Canada and the Republic of South Africa in that order. 

The production of uranium requires the processing of a large 
amount of ore for the extraction of a small amount of uranium be- 
cause the average ore contains only from about 2 to 5 pounds of 
U,Og per ton. The ore is finely ground and leached with either 
acid or alkali; the uranium is recovered from the pregnant leach 
liquors by various precipitation, solvent extraction, or ion exchange 
procedures. The product of the ore processing mill is a concen- 
trate generally containing at least 75% U,03. For further purifi- 
cation, important in nuclear applications, the concentrate may be 
dissolved in nitric acid to yield a solution of uranyl nitrate. The 
uranyl nitrate can then be purified by solvent extraction employ- 
ing tributyl phosphate as the active extractant. 
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USES 

Uranium had very limited uses before its use for nuclear energy. 
It has been suggested for filaments of lamps. A small tube of UOs, 
connected in series with the tungsten filaments of large incandes- 
cent lamps used for photography and motion pictures, tends to 
eliminate the sudden surge of current through the bulbs when the 
light is turned on, and thereby extends their life. Its compounds 
have been used in photography for toning, and as a dye or stain in 
the leather and wood industries. Uranium salts are mordants for 
silk or wool, A little ferro-uranium has been utilized in making 
special steels, but its value in this connection is questionable, 
and such alloys have not proved commercially attractive. Sodium 
and ammonium diuranates have been used in ceramics to produce 
coloured glazes. Only 0.006% is needed to give good yellow 
colours. By increasing the percentage, the colour may be changed 
to orange, brown, green, or black. 

Uranium carbide has been suggested as a good catalyst in mak- 
ing synthetic ammonia. Small quantities of uranium salts are 
claimed to stimulate plant growth, but large quantities are poison- 
ous to plants, 

Uranium and its chain of decay products correspond to a source 
of radioactive energy which has some importance and has been 
much studied with respect to the problem of the internal heating 
of the earth, Its long half life makes possible determinations of 
the age of the earth by measuring the amount of lead, uranium’s 
ultimate decay product, in certain uranium-containing rocks, 

By far the most important use of uranium lies in its application 
for nuclear (or atomic) energy. This use, in fact, so increased 
the value of uranium as to eliminate its use for many of the pur- 
poses mentioned above. 

Naturally occurring uranium consists of the three isotopes of 
mass numbers 238, 235 and 234 with relative abundances 99.27%, 
0.72% and 0.006%, respectively. The isotope U*#* is the parent 
of the natural uranium (4n + 2) radioactive series; the isotope 
U4 is also a member of this series, and thus these two are linked 
by radioactive decay. The isotope U?*° is of other origin, is the 
parent of the actinium (47 + 3) radioactive series, and has a great 
importance because it undergoes nuclear fission with slow neutrons, 
It is prepared in enriched form (z.e., in isotopic concentrations 
exceeding the 0.72% in natural uranium) and in large amounts 


TABLE I.—Known Isotopes of Uranium, Natural and Artificial 


F Modes of disintegration 

apa and highest energy (Mev) poua 
um 1.3 min. a (6.8) ‘Th? (a, On) 
Us 93 min, a (> 95%) (6.68) THE (a, 8n 

electron capture (< 3%) 
Us 58 min. electron capture (~80%) Thea (a, 7n) 
a (~20%) (6.36) 
ym 20.8 days a (5.88) Th*? (a, 6n) 
ym 4.2 days electron capture (> 99%) | Th (a, Sn) 
a (S.Sx10-*%) (5.45) 

ve, 73.6 years a (5.32) Pat g-decay 
us! 1.62x105 years a (E32 Patt g-decay 
Um gi 7 | 248x105 years a (4.77 Natural 
Us (AcU) . 7.13x108 years a ver Natural 
Um || 230x107 years a (4.50 U5 (n, 7) 
Um À 6.75 days B-(0.24 Us (n, 2n) 
Uns ` 4.51x10° years a (4.195, Natural 
Um j 3:5 min. g-21 TS (n, y) 
UM K 14.1 hours p-(0.36. GE) 


in huge gaseous diffusion plants which utilize gaseous UF, for the 
separation of U?35 from U?38 by the diffusion process. 

The synthetic transuranium element plutonium, which is also 
fissile with slow neutrons, is prepared by the absorption of neu- 
trons by the isotope U?38, The element uranium with its natural 
isotopic composition can be used in large reactors where the re- 
action is sustained by the rare isotope U5, and the synthetic ele- 
ment plutonium (the isotope Pu2#®) is manufactured at the same 
time by transmutation of the U?838, The self-sustaining nuclear 
chain reactions may be written: 


sU% + neutron — fission products ++ energy -+ neutrons 
aU + neutron —s2U* — p Np? ks Pu 


Smaller nuclear reactors may be built to use the pure or nearly 
pure isotopes U?85 or Pu?39, or less enriched U285, as fuels. The 


URANIUM 


abundant isotope U2 can thus be indirectly “burned,” 
part, as nuclear fuel through the transformation to 
to a more efficient use of the uranium. A fissionab 
as U235 or Pu?®® gives rise to an amount of “heat. 
lent” of about 10,000,000 kw.hr. per pound, when 
undergoes the fission reaction. F 
In the United States, emphasis is placed on 
power reactors which use uranium enriched in the. 
tope U285 as fuel. In European countries, such 
France, emphasis is placed on gas-cooled reactors u 
uranium as fuel. Estimated worldwide capacity of 
reactors is 25,000,000 kw. by 1970 and 150,000,000 
kw. by. 1980. 
Despite the projected growth of such power reactor 
generate electricity in an economically competitive 
be necessary to develop reactors that utilize the nu 
more efficiently for nuclear power to fulfill its potent 
conventional sources of electrical power as conventio 
gin to be depleted. These advanced reactors, known 
as converter reactors and breeder reactors, utilize the a 
nonfissionable uranium-238 through the intermediate | 
plutonium-239 produced as shown above. Similarly, the 
able isotope uranium-233 makes it possible to utilize a 
nonfissionable thorium-232 as a nuclear fuel through the 1 
sequence: ss 
6- 6 noa 


Th? -+ neutron —— pTh?® — »,Pa% ——> pU 


Among numerous other uses for uranium in its variou 
it can serve as the fuel for power reactors for marine 
as in submarines, other warships, and merchant ships. 
its concentrated form, nuclear power finds special al 
power stations wherever long-time unattended operatio 
quired in remote regions, Nuclear power reactors 
propellants for the propulsion of long-range, heavy pay! 
vehicles which might be used for journeys to the planets. i; 
special application of lightweight compact power rea 
with uranium is to furnish electric power to communicat 
other satellites. pak 

The isotopes U?35 and Pu®®® can be used as the ex 
dients for nuclear (atomic) weapons (see ATOMIC Ei 
possibility led in a number of countries to a certain a 
control over the mining and processing of uranium. 
U85 and Pu? are also used in nuclear explosives which 
portant peaceful applications to large-scale excavations at 
and research uses, 

Nuclear reactors also are used to produce highly u 
active isotopes for use in industry, agriculture, and me 
diagnostic and therapeutic applications of such isotope! 
are particularly noteworthy. ( 


PREPARATION FOR NUCLEAR USES © 


The use of uranium for atomic reactor purposes involve 
predominant forms: stable UO, powder compacts, highly 
metal, and alloys. “ah 

Oxide Treatment.—The preparation of stable U02 
is customarily accomplished in a screw-type continuous 
contact with hydrogen at above 760° C. The powder, atte 
under a protective atmosphere, can then be stored, at ro0 
perature without reversion to UsOs or UO3. Oxide pi 
prepared by adding an organic plasticizer, cold pressing 
pressure and finally sintering at a very high temperatu 
tective atmosphere. The surfaces of the pellets are ™ 
ground to provide a close control of dimensions. The ox 
are then loaded and sealed into close-fitting. metal tube 
oxide may also be used in powder form with vibratory © 
used to attain high density in the fuel element tubes. 

Preparation of Metal.—The preparation of uranium 
normally begins by inducing the exothermic reaction D&® 
nium tetrafluoride and magnesium metal chips: } 


UF, + 2Mg — U + 2MgF + 85 kgcal. 
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This is carried out in a steel vessel (termed a bomb) lined with 
magnesium fluoride to contain the reaction and to protect the 
uranium from contamination. A weighed amount of uranium 
tetrafluoride and a measured quantity of magnesium slightly in 
excess of the stoichiometric requirement are thoroughly blended, 
then packed into the bomb which is finally topped with a layer of 
magnesium fluoride and closed with a steel lid. The filled bomb is 
heated in an electric resistance furnace to a temperature in the 
range of 595° to 705° C until the reaction occurs, after an ap- 
preciable holding period. Molten uranium of high purity then 
separates below a layer of molten magnesium fluoride (slag) be- 
cause of the large difference in their specific gravities. After cool- 
ing, the bomb is emptied of metal, slag, and lining for mechanical 
separation. 

The metallurgical efficiency of the process is influenced by three 
factors; the residual oxygen content of the UF, in the form of 
UO, UO3, or UOgFy; the temperature at which the reaction is in- 
duced; and the quantity of magnesium metal employed. The 
effect of oxygen is complex since it affects both the exothermic 
nature of the reaction and the fluidity and melting point of the 
slag created. In general oxygen should be held to a minimum. 
Temperature has a definite bearing on economic output since low 
holding temperatures delay the inception of the reaction and thus 
prolong the process; high temperatures induce local premature re- 
actions with insufficient heating of the charge for good liquefaction 
and separation of metal and slag. The optimum yield is normally 
achieved in the temperature range of 595° to 705° C. The best 
yield is also obtained when the magnesisum addition is only slightly 
in excess of the stoichiometric amount needed; the optimum value 
is generally inversely related to the mass of the charge employed. 

The metal and slag after discharge from the bomb are broken 
apart for separate processing. The slag is crushed, screened and 
then ground to a suitable particle size for use in new bomb liners 
for subsequent UF,-Mg reactions. The metal regulus (usually 
called a “biscuit” in laboratory terminology and a “derby” in shop 
phraseology) is cleaned by pneumatic chipping and then weighed 
to determine the reaction yield. A proper quantity of derbies is 
then assembled as a charge for melting in an MgO-lined graphite 
crucible, Heating is carried out in vacuo in a high-frequency in- 
duction furnace until adequate liquefaction has been achieved. 
When sufficiently fluid, the metal is poured into a graphite mold 
coated with MgO and allowed to cool in an inert atmosphere. 
The ingots are then removed from the molds, ground to eliminate 
fins, cropped to remove impurities segregated at the top, sampled, 
Weighed, and then boxed for shipment for fabrication. 

Metal Forming.—Uranium may be readily hot formed in the 
temperature range of 535° to 650° C by a variety of means such 
a tolling, forging, or extrusion. Heating to the proper tempera- 
ture is usually done in molten neutral salt baths which protect the 
metal from oxidation. The orthorhombic structure existing in 
this temperature range is not particularly amenable to plastic 

Ow, and the degree of deformation to be imposed at each step of 

le forming process must be held within moderate limits. After 
tolling or extruding to rough shape, the parts are then machined to 

Mal size with conventional machine tools. A careful use of a 

Proper Coolant is essential at this stage to avoid oxidation of the 

a with the attendant hazard of fires because of the pyrophoric 
acteristics of the metal. 


USE IN NUCLEAR TECHNOLOGY 


si vanced reactor concepts may use uranium in a fused salt, dis- 
i ved in a liquid metal solution, or as a solid carbide, The iso- 
cae Content of the uranium may be as naturally occurring or 
he ed in U289, depending on the reactor design. It may be 
pany o%Ated with one or both of the fissionable isotopes Pu®? or 
A Produced from thorium). 
el > ess technology advanced, a number of different types of 
iie i ements evolved. Fuel element designs are dictated by the 
pa desired characteristics of the reactor : whether it is for pro- 
dectne of plutonium or special isotopes, for a large stationary 
of © Power generating station, or for a compact, mobile source 
Power. In all cases, the fuel element design must allow for 
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efficient extraction of heat by the coolant and for protection of 
the fissionable material from corrosion or erosion by the coolant. 
Metallic fuel material has the advantage of high thermal conduc- 
tivity allowing for good heat extraction, but uranium-rich metal 
fuel tends to swell on irradiation at high temperatures and may be 
chemically attacked if brought into contact with the coolant 
through a failure in the protective cladding. These problems are 
alleviated through the use of UO., with some sacrifice in thermal 
conductivity and density of fissionable material. Some of the 
metallurgical problems encountered with uranium may be avoided 
by use of an aluminum-based alloy containing uranium highly en- 
riched in U235, 

Uranium is incorporated in fuel elements in at least four basic 
ways: (1) as a cylindrical “slug” of natural uranium canned in 
aluminum or magnesium alloy, used in U.S. production reactors, 
early research reactors, and in early British power reactors; (2) in 
assemblies containing stacks of curved plates of an aluminum- 
enriched uranium alloy clad with aluminum, used in the United 
States in the Materials Testing Reactor and subsequent similar 
types; (3) in assemblies containing stacks of plates of enriched 
UO. powder dispersed in stainless steel and clad with stainless 
steel, as used in certain power reactors; and (4) in clusters of 
long cylindrical rods containing stacks of UO% pellets and clad 
with tubes of stainless steel and zirconium alloy (zircaloy), as used 
in some power and propulsion reactors. (J. A. Fe.; G. T. Sc.) 


PHYSICAL AND METALLIC PROPERTIES 


Uranium has the symbol U, atomic number 92 and chemical 
atomic weight 238.03. It occupies a position in the periodic system 
of the elements as the third member of a transition series, the 
actinide series, which includes the heaviest known elements and in 
which an inner electronic shell (the 5f shell) is being filled. The 
electronic structure of the gaseous atom has been determined to be 
that of radon plus three Sf, one 6d and two 7s electrons. 

Uranium metal melts at 1,132° C, boils at 3,818° C, and has a 
density, calculated from X-ray data, of 19.04 g. per cc. The metal 
is ductile, malleable, capable of taking a high polish, and not hard 
enough to scratch glass. It undergoes two transitions, at 668° 
and 774° C, respectively. The crystal lattice at room temperature 
is orthorhombic (unit axes of crystal all at right angles to each 
other and all of unequal length) and can best be interpreted as hav- 
ing distorted hexagonal close packing; its structure is thus quite 
different from that of chromium, molybdenum and tungsten 
metals. It has not been possible to assign an unambiguous radius 
to uranium in the metallic state. The abnormalities of the ura- 
nium structure are reflected in various properties such as an ab- 
normally high electrical resistivity (32-76 X 10~® ohm-cm.) of 
the metal at room temperature. 

Metallic uranium is a highly reactive substance. It decomposes 
water, and in the form of powder may spontaneously ignite in air. 
It combines directly with oxygen at 150° to 350° C, with chlorine 
at 500° C, with bromine at 650° C and with iodine at 350° C. 
The metal reacts with gaseous hydrogen at 250° C to form a hy- 
dride of the formula UH3. It reacts with nitrogen, carbon mon- 
oxide, carbon dioxide, and many other gases; uranium can there- 
fore be used in the laboratory for the purification of gases such as 
the noble gases. Metallic uranium reacts with acids with the liber- 
ation of hydrogen and the formation of compounds of U(III) and 
U(IV); alkalies do not react with it. The oxidation-reduction 
potential for U —> U (III) appears to be about 1.80 v. (on the scale 
in which the potential for $H.—>H* is taken as zero). 


CHEMICAL PROPERTIES 


Oxidation States of Uranium.—Uranium has the four oxida- 
tion states +3, +4, +5, and +6, and the ions in aqueous solution 
are usually represented by U3+, U4*, UO,*, and UO.?+. The 
oxidation-reduction potential of uranium ions in acid solution is 
indicated below: 


+ 1.80 v. + 0.631 v. 
—> Ut — Ut 


— 0.58 v. 
> U0:* 


— 0.32 v. 


— 0.063 v. 
=> UO?+ 


U 
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The UO.* ion is unstable in solution and undergoes dispropor- 
tionation to U!* and UO¿?+. A few solid compounds of this 
oxidation state U(V) are known, as for example, UF; and UCI. 

The ion U(III) forms intense red solutions in water and is oxi- 
dized by water at an appreciable rate. The rate of oxidation ap- 
pears to increase with increasing ionic strength, although strong 
solutions are claimed to be stabilized by strong acids such as hy- 
drochloric. Solutions of U(IV) are green; U(VI) solutions, yel- 
low. Considerable data on the absorption spectra of the various 
ionic states have been obtained, and these are useful for analytical 
purposes. 

U(IV) and U(VI) are the important oxidation states, and there- 
fore the important chemistry of uranium may be related to the 
two oxides UO, and UOs, uranium dioxide and uranium trioxide. 
A series of salts such as UCl, and U(SO,4)o"9H2O is obtained 
from UO. The commoner uranyl salts, UO.(NO3)o6H20, 
UOsCly and UOSOynH0, in which the UO,?* (uranyl ion) 
acts as a radical, are derived from UOs. 

The element also exhibits a formal oxidation number of U(IT) 
in a few solid, semimetallic compounds such as UO and US. No 
simple ions of oxidation state U(II) are known in solution. 

Uranium Oxides—In addition to the three oxides UO, 
(brown), UsOg (greenish black) and UO, (yellow), which have 
been known for a long time, there are known to exist the monoxide 
UO and the oxide U,0;. The phase relationships in the uranium- 
oxygen system are very complex, so that it is possible to obtain 
uranium “oxides” with practically any composition intermediate 
between UO and UOs. 

Uranium trioxide exists in a number of crystal modifications. 
It is usually prepared by thermal decomposition of uranyl nitrate 
at about 300° C. The oxide UsOg is formed when any uranium 
oxide is ignited in air at about 700° C. Uranium dioxide is usually 
obtained by hydrogen reduction of UO, at elevated temperatures 
(700° C). All these oxides dissolve readily in nitric acid to give 
uranyl solutions. Uranium trioxide decomposes to U,Og upon igni- 
tion at 500° to 700° C; UO; is refractory, melting above 2,000° C. 

Closely related to the oxides are the uranates and diuranates. 
Sodium diuranate, NagU.0,6H.0, is the uranium yellow of com- 
merce. The simple uranates have the typical formula Na.UO,; 
this type of compound is much more difficult to prepare than the 
diuranates which are obtained by addition of alkali to uranyl solu- 
tion. These compounds correspond to chromates and dichromates 
but, of course, lack the strong oxidizing properties of the latter. 

Uranium peroxide, the formula of which is usually given as 
UO,'2H,0, is formed by precipitation from solutions of uranyl ni- 
trate by hydrogen peroxide. Alkali hydroxide, hydrogen peroxide, 
and sodium peroxide form soluble peroxyuranates, NasUOg'4H,O 
and Na,UO,’8H,0, when added to solutions of uranyl salts. 

Uranium Nitrides and Carbides,—Three uranium carbides 
are known: the monocarbide, UC; the sesquicarbide, UC; and 
the dicarbide, UCy. These can be prepared by direct reaction of 
graphite with molten uranium or uranium oxide at elevated tem- 
peratures, 

Uranium and nitrogen form an extensive series of compounds 
that can be prepared by direct action of nitrogen on the metal, 
Uranium mononitride, UN, is the lowest nitride of uranium, If 
the mononitride is treated with more nitrogen at atmospheric pres- 
sure, UN; is formed. With nitrogen under high pressure UN; 
can be prepared, but it is difficult to obtain samples of UN; that 
are completely free of UN. 

The carbides and nitrides of uranium are relatively inert, semi- 
metallic compounds. Uranium mononitride is stable in the ab- 
sence of air to temperatures above 2,000° C; the monocarbide is 
likewise refractory. Both carbides and nitrides are converted to 
U¿0s by ignition in air, They are soluble with difficulty in acids. 

Uranium Hydride.—As mentioned above, uranium metal re- 
acts with hydrogen at 250° to 300° C to forma well-defined hy- 
dride which resembles the rare-earth hydrides in many respects, 
The formula of this substance has been shown to be UH. Ura- 
nium hydride exists in two crystal modifications; the a form is 
obtained when the hydride is prepared at low temperatures; the B 
form is obtained when the temperature of formation is greater than 
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250° C. B-UH, is ferromagnetic below the Curie temp 
(173° K). The hydride undergoes decomposition with jn 
temperature; the dissociation pressure of UH; is one atm 
at 436° C. 

Uranium hydride is of considerable importance in the 
of other uranium compounds. Since the formation of urani 
dride from massive uranium metal is accompanied by a ¢ 
disintegration of the metal to a microcrystalline powder, a 
the hydrogen can then be driven off by heating in vacuo to 35 
400° C, very finely divided reactive uranium metal’ can 
pared. Further, the hydride itself is very reactive and can 
conveniently to prepare halides, carbides, nitrides, etc., of ura 
at relatively moderate temperatures with the appropriate 

Uranium Halides.—The halides of uranium constitut 
merous and important set of compounds. Table II lists 
the known uranium halides. 4 

Uranium tetrafluoride serves as a starting material for thep 
ration of the other fluorides, It is best prepared by hydrofi 
tion of uranium dioxide: 


550° C 
UO, + 4HF ————_> UF, + 2H,0 


Uranium trifluoride can be prepared by reduction of UF, 
drogen at 1,000° C. Uranium hexafluoride, UP,, is best ol 
by direct fluorination of UF,, although any uranium compound wi 
yield UF, by reaction with fluorine at elevated temperatures: 


350° C 
a n Th 


The intermediate fluorides UF, (UF, 5), U4Fı7 (UF 4.25), 8 
are prepared by reaction of solid UF, and gaseous UF, unde 
propriate conditions of temperature and pressure. 
Uranium hexafluoride is probably the most interesting 
uranium fluorides. Under ordinary conditions it is a dens 
solid with a vapour pressure of about 120 mm. at room ti 
ture. It can readily be sublimed or distilled and is by far 


Taste II.—Halides of Uranium* 


Melting Melting Melting 


Fluorides} “point, | Chlorides} point, | Bromides point, Todides 
or oa °c 

UFs  |(>1,1404)| UCh 835 UBn 730 Ub 
UF: 960 UCh 590 UBu 519 UL 
UFs UCh | (327) 

UF 179 

UF, | (<400f) 

UFs Ott 


“Parentheses indicate estimated yalues. {Undergoes disproportionation; i 
of UFs, into UFvand U; in the case of the remaining halides, into UFs an 
pressure; UFs sublimes below its melting point. 


volatile uranium compound known. Despite its high m 
weight, gaseous UF, is almost a perfect gas, and many of the] 
erties of the vapour can be predicted from kinetic theory. 
nium hexafluoride is a strong fluorinating agent and is i 
reactive; it is sensitive to traces of moisture and must be 
by special techniques. It is used in the large scale sepa! vd 
uranium isotopes by gaseous diffusion. me, 
Uranium tetrachloride can be prepared by direct combinal 
chlorine with uranium metal or hydride; it can also bei $ 
by chlorination of uranium oxides with carbon tetrachlori i} 
gene, sulfur monochloride, or other powerful chlorinating be 
The trichloride is obtained by reduction of UCI with x 
and the higher chlorides by reaction of UCl, with ca 
nium pentachloride disproportionates on heating to uan 
Uranium hexachloride is a rather volatile, somewhat unst@ 
stance. All the uranium chlorides dissolve in or react W 
water to give solutions in which the initial oxidation sta i 
ion corresponds to that in the solid. All the solid chlome 
sensitive to moisture and air. 


atomic number of the halogen increases. 
and iodides, UBrg, UBr,, Ul, and UL, are known. 
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halides of the type UO.F 9, UOCl2, UO2Cly, UO.Bre, etc., is known. 
They are water-soluble substances which become increasingly less 
stable in going from fluoride to iodide. 

Aqueous Systems.—As mentioned above, aqueous solutions of 
v(t), U(IV), and U(VI) are readily obtained. Solutions of 
U(III) are blood-red in appearance; hydrogen is slowly evolved 
with the formation of U(IV) solutions. Solutions of U(IV) are 
quite stable in the absence of air. As may be judged from its 
potential, U(IV) isa strong reducing agent and is easily oxidized 
touranyl by oxygen, peroxide, and numerous other oxidizing agents. 
Uranyl solutions in turn may be reduced to U(IV) with sodium 
hydrosulfite, zinc, or cadmium amalgam, or by electrochemical or 
photochemical means. 

No trivalent uranium compounds can be precipitated from 
U(IIT) solutions; rapid oxidation to U(IV) compounds occurs 
when such procedures are attempted. Ordinarily only chloride or 
perchlorate solutions of U (ITI) are encountered, although bromide, 
iodide, and sulfate may be obtained. 

The common water-soluble salts of U(IV) are the chloride, bro- 
mide, sulfate, and perchlorate. Solutions of these salts show a 
slight acid reaction which indicates a moderate degree of hy- 
drolysis. The main absorption bands of U(IV) solutions are at 
650 mu, 550 mu, 495 mu, and 430 mu. A number of different types 
of experiments indicate that in one molar acid the U(IV) ion is 
essentially U** (in the absence of complexing agents). Chloride, 
sulfate, and bromide ions form complex ions with U(IV). Insolu- 
ble U(IV) oxalate, phosphate, fluoride, molybdate, arsenate, fer- 
ricyanide, and hydroxide can be precipitated from U(IV) solutions. 

Uranyl solutions are readily obtained and are more stable than 
those of any of the other oxidation states. Well known and exten- 
sively studied are uranyl nitrate, chloride, perchlorate, acetate, car- 
bonate, and sulfate systems. In many respects UO,*+ behaves 
like a simple doubly charged ion. Solutions of UOs?*+ have a 
characteristic yellow colour and are slightly hydrolyzed. In con- 
centrated solutions there is some evidence for the formation of 
polymerized ions such as UsO,2*. 

An interesting property of uranyl nitrate solutions known since 
the mid-19th century is extractability with diethyl ether; uranyl 
trate hydrates are markedly soluble in ether. The addition of 
hydroxide, phosphate, ferricyanide, oxalate, etc., results in the pre- 
“pitation of insoluble salts. The uranyl ion has, however, a strong 
tendency to form soluble complex'ions with an excess of carbonate 
or oxalate ions. In general, uranyl salts of weak acids have a 
marked tendency to form complex ions. Characteristic is the 
precipitation of double salts such as sodium uranyl acetate, 

AUO(CyHy0.) , and sodium magnesium uranyl acetate, 
NaMg(UO, 3(CyH30.)9°9H20. The latter type has considerable 
imalytical significance. Urany] solutions are fluorescent and un- 
N 4 great variety of photochemical reactions in the presence 

organic compounds. 

See Raptoactivity; Isotope: Separation of Isotopes; Nu- 
MEUS; Description and History; NUCLEAR ENGINEERING; see 

references under “Uranium” in the Index. 
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ch. 6, “Uranium Dioxide and Other Ceramic Fuels” (1962) ; United Na- 
tions, Proceedings of the Third International Conference on the Peace- 
ful Uses of Atomic Energy (1964). (G. T. Sc.) 


URANUS, Heaven, a figure of primitive Greek myth. Ac- 
cording to Hesiod’s Theogony, Earth (Gaea), emerging from pri- 
meval Chaos, produced Heaven, the Mountains, and the Sea. 
From Earth’s subsequent union with Heaven were born: (1) the 
Titans—Oceanus, Coius, Crius, Hyperion, Iapetus, Thea, Rhea, 
Themis, Mnemosyne, Phoebe, Tethys, and Cronus; (2) the 
Cyclopes—Brontes, Steropes, and Arges; and (3) the Heca- 
toncheires (hundred-handed monsters)—Cottus, Briareus, and 
Gyes. 

Uranus hated his offspring and hid them in Gaea’s body. She 
appealed to them for vengeance, but Cronus (g.v.) alone re- 
sponded. With the karpe (a scimitar) he castrated Uranus as he 
approached Gaea. From the drops of blood that fell upon her 
were born the Erinyes, the Giants, and the Meliai (ash-tree 
nymphs), From the severed member as it floated in the spume 
of the sea there sprang Aphrodite. Cronus by his action had 
separated Heaven and Earth, and henceforth he was king until 
deposed in his turn by Zeus. Uranus had other consorts: Hestia, 
Nyx, Hemera, and Clymene. 

There was no cult of Uranus in classical Greece. This together 
with the monstrous shape and behaviour of his progeny, the sav- 
agery and grossness of his story, and the fact that most of the 
Titans have non-Greek names, suggests barbaric pre-Greek origins. 
The harpe points to an Oriental source, and there is a close par- 
allel in the Hittite myth of Kumbarbi. The impregnation of the 
ground by fertilizing showers from the sky can be sublimated into 
a marriage of Heaven and Earth, which has stirred the imagina- 
tion of many poets. 

The Latin Caelus is a mere translation of Greek Uranus. On 
the frieze of the altar of Zeus at Pergamum, Uranus appears as a 
winged and bearded figure. In the Greco-Roman artistic tradi- 
tion he is sometimes shown as an old man holding his robe arched 
over his head. 


See H. J. Rose, A Handbook of Greek Mythology (1958). 
(D. E. W. W.) 


URANUS, in astronomy, the seventh major planet in order 
of distance from the sun, and denoted by the symbols 6 or 4, It 
was discovered by Sir William Herschel on March 13, 1781, al- 
though at the time he thought it was a comet. Thus on April 6 
he remarked “the comet appeared perfectly sharp upon the edges 
and extremely well defined without the least appearance of any 
beard or tail.” Continued observations of the new object, how- 
ever, showed that it was not moving in an elongated type of orbit 
as did most comets. About four months later A. J. Lexell an- 
nounced that the object was a planet revolving in a nearly circular 
path at a distance about 19 times farther from the sun than was 
the earth. Herschel exercised his right as discoverer by calling 
the planet Georgium Sidus in honour of King George III, his royal 
patron. The name of “The Georgian” was used in the British 
Nautical Almanac up to 1850. But the name was unpopular out- 
side of England, as was also that of Herschel, proposed by J. J. 
Lalande. The name of Uranus was chosen by J. E. Bode. 

Uranus is just visible to the naked eye under favourable condi- 
tions. It is not surprising therefore that a search of the records 
showed that astronomers had observed it many times before Her- 
schel’s discovery and had taken it for a star. Thus, during the 
opposition of 1768-69, P. C. Lemonnier had observed it eight 


TABLE I.—Physical Characteristics of Uranus 


Maay e oN a is T eE e, en Ue te 14,56 
a io r See asics > Ae KA ge AE a N 0.06 
Equatorial diameter (KRJ = 3 E a N 46,700 
Polar diameter (km,) . . EETA E, 43,900 


Density (earth = 1) 3 0 
Deia e Se E r Daher SaN Y 1 
Minimum orbital velocity (km/sec). | l 1 1 1 121 l 6. 
Maximum orbital velocity (km/sec) + l l l l 7 


Rotation period . . . 10hr-4Omin. 
Inclination of Equator to orbit. < 98° 
Wibod Wiles comes, Cenc 0.93 
Maximum apparent visual magnitude 5.5 
Minimum apparent visual magnitude 61 
Surfacegravity(eath=1) . o. o L. el tan Ton L1 
Velocity of escape (km/sec). E E e TE 22.3 
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times. These prediscovery observations were of great help in 
determining a reliable orbit for Uranus. 

The visual magnitude of Uranus at mean opposition is 5.44, ac- 
cording to the photoelectric measures H. L. Giclas made at the 
oppositions of 1950, 1951, and 1952. From a discussion of all pub- 
lished observations of Uranus from 1864 to 1932 W. Becker con- 
cluded that there was a well-defined variation in the brightness of 
the planet, having a period of 8.4 years and a visual amplitude of 
0.31 magnitudes. From visual observations made between 1936 
and 1947 J. Ashbrook also found evidence for an eight-year period. 
Giclas, from his photoelectric measures of 1950-52, found no 
variations in brightness. Neither could he detect any short-period 
variations ascribable to the rotation of the planet. 

Uranus when viewed through a large telescope appears as a 
bluish-green disk about 4 in. in diameter, A white central streak 
and some dusky bands have been noted, but no definite spots from 
which the rotation period could be determined. By recourse to the 
Doppler principle (see Licut) Percival Lowell and V. M. Slipher, 
from spectroscopic observations in 1911-12, found a rotation pe- 
riod of 10.83 hours. Observations by J. H. Moore and D. H. 
Menzel from 1927-30 established a rotation period of 10.84 hours. 
Moore and Menzel regarded this close agreement as probably 
fortuitous, remarking that in their opinion it may be in error by 
as much as half an hour. 

The first visual observation of the dark bands in the spectrum 
of Uranus seems to have been made by A. Secchi about 1870. In 
the last quarter of the 19th century the spectrum of Uranus was 
photographed by several pioneers in astronomical photography 
such as H. C. Vogel, Sir William Huggins, and others. A fine series 
of photographs of the spectra of the planets from the violet to the 
limit of the visual red was published in 1909 by Slipher. 

The spectra of the giant planets show dark absorption bands 
which grow progressively stronger from Jupiter to Neptune. The 
bands are so strong in the spectra of Uranus and Neptune that 
they absorb most of the light in the yellow, orange, red, and infra- 
red regions, thus accounting for the bluish-green tint of these 
planets. Despite much speculation the substance producing this 
absorption remained unknown until 1932, when R. Wildt showed 
that the most prominent planetary markings occurred at the posi- 
tions of bands of ammonia (NH) and methane (CH4) observed 
in laboratory spectra. Wildt’s work was later confirmed and ex- 
tended by A. Adel and Slipher at the Lowell Observatory, Flagstaff, 
Ariz., and by W. S. Adams and T. Dunham, Jr., at Mount Wilson 
Observatory, near Pasadena, Calif. The bands of ammonia are 
prominent in the spectrum of Jupiter but much weaker in Saturn, 
doubtless because of the latter’s lower temperature. On Uranus 
and Neptune, with a surface temperature of about —200° C, the 
ammonia is probably frozen out so that only methane remains. 

From cosmological considerations it has long been believed that 
the giant planets must contain a great abundance of light elements, 
particularly hydrogen and helium. Unfortunately there seemed 
no way of testing this idea from spectroscopic observations. The 
band systems of the hydrogen molecule (H») in the visible and 
ultraviolet regions are at such highly excited electronic levels for 
their lower states that in general they cannot appear in absorption. 
If a source of energy were available at a temperature sufficiently 
high to excite these levels, it would also be high enough to dis- 
sociate these molecules, so that again no absorption could occur. 
Other possible atmospheric constituents of the giant planets such 
as nitrogen, helium, neon, and argon also give no absorption mark- 
ings in the observational region of the spectrum, so that the pos- 


TABLE II.—Mean Elements for Orbit of Uranus 
(for epoch Jan. 1, 1966, at 12 hr. ephemeris time) 


Mean longitude at e 905": , 
Longitude of perihelion. toons? 
Longitude of ascending node 73°49'36.9" 
Inclination van cats 04623 1r 
Mean daily motion. O01732 
Eccentricity .  . ; Peeps! 0.0472288° 
Sidereal period (days) | : 1 1 1 tied. te 16301685 

Synodic period (days) | 7) 7 1 l Lier: 560 66 
Mean distance from sun (astronomical units) | J 19.181905 
Mean distance from sun (km.) . . . $ 2,860 300,000 
Minimum distance from sun (km.) $ < 2734000000 
Maximum distance from sun (km.) | 3 3/00s"000;000 
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sibility of detecting their presence seemed remote indeed, Such 
was the outlook about 1936. a: 

In 1938 G. Herzberg pointed out a possible method of detecti 
molecular hydrogen in planetary spectra. Since its dipole moment 
is zero, a homonuclear molecule such as Hy does not give a vibra. 
tion-rotation spectrum. But Herzberg remarked that Hy might 
possibly show a weak vibration-rotation spectrum because of jts 
quadrupole moment. 

In 1949 Herzberg was able to show that a weak absorption 
marking found by G. P, Kuiper in spectra of Uranus and Neptune 
was undoubtedly the S(0) line of the (3,0) second overtone pres: 
sure-induced H> band. This absorption observed by Kuiper at 
8270 A was until 1960 the only spectrographic evidence of molecu- 
lar hydrogen in the planets. Since 1960 the ultrasharp quadrupole 
lines of Hy in the (3,0) and (4,0) overtone bands have been 
found on high dispersion spectra of the major planets, The $(0) 
line of the (4,0) quadrupole band has been found in Uranus, 

H. Spinrad (1963) suggested that a diffuse feature at about 
6420 A in Uranus and Neptune is the pressure-induced dipole 
rotation-vibration S(O) line in the (4,0) band of Hy, Theap- 
parent centroid of the induced dipole lines in the Uranus spectrum 
seems to be considerably shifted to the violet side of the Hy 
quadrupole lines. 

H. Spinrad and L. M. Trafton (1963) find the abundance ratio, 
hydrogen/carbon = 70, approximately, in Uranus, far lower than 
the cosmic ratio of 2,000. The simplest explanation in their 
opinion for low planetary atmosphere H/C ratios is the escape 
of hydrogen from the outer solar system in the early days. 

Laboratory experiments indicate conditions in the atmospheres 
of Uranus and Neptune corresponding to a ratio of helium to 
hydrogen of 3/1, a temperature of —195° C or lower, and a partial 
pressure of hydrogen at the bottom of the visible atmosphere of — 
about 2 atm. The thickness of an equivalent atmosphere of wi- 
form density would be about 18 km. for Uranus. 

W. H. Ramsey (1963) has shown that Uranus and Neptune 
have lost or failed to capture most, but not all, of the free hydro- 
gen in cosmic material. The figures of these planets indicate that 
they contain central cores of heavy material, The large difference 
in the mean densities of Uranus and Neptune suggests that water 
becomes metallic at a pressure intermediate between: the centri 
pressures of these planets. 

Satellites of Uranus.—In January 1787, 
two satellites of Uranus, now known as Titania and Oberon: 


Herschel detected 
In 


TABLE III.—Satellites of Uranus 


) 
Mass | 
| 


Distance | Diameter 
Satellite Discovery from | Pikm) | (noon) 
Uranus(km.) a 
z a 0012 
V (Miranda) G, P, Kuiper, 1948| 130,000 300 | o 
I (Ariel). W. Lassell, 1851 192,000 800 ona 
II (Umbriel) W. Lassell, 1851 267,000 600 O02 
II (Titania) W. Herschel, 1787 | 438,000 | 1,400 | 0318 
IV (Oberon) W. Herschel, 1787 | = 586,000 1,000 p 


1851-52 William Lassell at Malta, in conjunction with his assistati | 
A. Marth, observed two satellites revolving closer to the pant 
than those discovered by Herschel. These were named Anil ie 
Umbriel. Lassell’s telescopes were reflectors superior 1 ie 
gathering power to others of his time, and these inner sate A 
were not seen by other astronomers for more than 20 years: 
deed, doubts of their reality were not resolved until 1873, W 
they were observed with the Washington 26-in. telescope 9 by 
A fifth satellite of Uranus was discovered Feb. 16, va 
Kuiper on a photograph taken with the 82-in. reflector | 
McDonald Observatory, Mt. Locke, Tex. He nam d 
satellite Miranda. It revolves around Uranus in a TOUg 
lar orbit in about the same plane as the other four satellites. 
period is 1.413 days, corresponding to a distance of 81,000 ye nih 
The most remarkable feature about these satellites 15 ye lane 
inclination of their orbit planes. This amounts to 98° t otil 
of the planet’s orbit, and 97.8° to the ecliptic, so that Be E in 
of the satellites is really retrograde. The result of the ne j 
clination is that as Uranus revolves in its orbit, there arè Wie: > 
posite points at which the planes are presented edgews¢ "n 
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and the satellites appear to travel nearly north and south in the 
telescopic field. At intermediate points their orbits appear circu- 
on the irregularities in the motion of Uranus that led to the 
discovery of Neptune, see NEPTUNE. See also references under 
«Uranus” in the Index, (R. S. Rn.) 

URARTU, the Assyrian name for the mountainous area sur- 
rounding Lake Van and its tableland, about 1,700 m. (5,580 ft.) 
above sea level, and for the kingdom that was established there 
and that became a great imperial power between the 9th and 7th 
centuries B.c. Fhe modern frontier of Turkey with the Armenian 
S.S.R. now runs through the middle of the ancient Urartian king- 
dom, which also at its greatest extent included parts of modern 
Tran, Iraq, and Syria. The Hebrew form of the name Urartu is 
Ararat (qg.v.), on the mountains of which Noah’s ark is said to 
have rested (Gen, 8:4), 

The history, antiquities, and name of Urartu were recovered by 
modern travelers and scholars. The first copies of Urartian cu- 
neiform inscriptions were made by a German scholar, F. E. Schulz, 
in 1826-28, and others by A. H. Layard in 1850. The latter’s 
copies, including some bilinguals with Assyrian versions, enabled 
A. H. Sayce successfully to interpret the Urartian language in 
1882. In 1879-80 the first excavations in the area were under- 
taken by H. Rassam and Capt. E. Clayton for the British Museum 
at Toprakkale, near Van; excavations were resumed in 1898 by 
two Germans, C. F. Lehmann-Haupt and W. Belck. Much activity 
in excavation and research, by Turkish scholars in eastern Turkey 
and by Soviet scholars in the Armenian S.S.R., took place after 
1950, 

History.—The earliest use of the term Urartu occurs as the 
non-Semitic racial or tribal name Uruatri, which first appears in 
Assyrian inscriptions of the 13th century B.C., applied to an area 
stretching from the central Great 
and Little Zab rivers to the south 
and southeast of Lake Van. ‘This 
area, generally called Nairi by 
the Assyrians, was inhabited by a 
loose coalition of tribes of partly 
Hurrian speech (see HURRIANS), 
Tn the 9th century B.C. the 
Urartians were united by a king 
named Arame, the head of a tribe 
apparently named Bia, who es- 
lablished themselves as the or- 
Banizers of a centralized kingdom 
to oppose the Assyrians, . Shal- 
Maneser III of Assyria attacked 
Arame in 859 and 857 B.c. and 
defeated him utterly at Arzash- 
un, probably near Manzikert. 
i S Campaign is illustrated in re- 
i Scenes on the bronze gates 
tom Balawat (near Nimrud), 
now in the British Museum. 
Moder the new dynasty of the 
iT of Bia, the reorganized 
wally lans gave their name to the 
ing ie in the form Biainili, hav- 
ake ei ee at Biaina (Van), 
Van aa Tushpa, beside Lake 
natal is kingdom „was ulti- 
Da ended by alliances and 
ites to include provinces as 

cae Y as modern. Erzurum in 
torthesct? Lake Sevan in the 
Southwest and Ruwanduz in the 
tached In the north, it 

tin line drawn through 
lake Cpe Sarikamish, Kars, 
Sevan S r, Leninakan, to Lake 
of Van first of the builders 
on a natural rock for- 
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785 


tress) was Sardur I, who calls himself in his inscriptions “king of 
Nairi-lands” or “king of Hurri” and “king of the Four Quarters.” 
Into the Urartians’ stronghold the Assyrians could not penetrate. 

During the 8th century B.c. the Urartian kings extended their 
realm along the Iranian trade route between Lake Urmia (Rezai- 
yeh) and the mountains to the east of it to a region called Manna; 
in the west, they thrust into north Syria, thus encircling Assyria. 
Tiglath-pileser III broke this ring and drove the Urartians from 
Syria, even besieging Tushpa. In 714 B.c. Urartu was invaded by 
a barbarian horde, the Cimmerians (g.v.), who severely defeated 
King Rusa I. In his weakened state Rusa was attacked in 713 by 
Sargon II of Assyria. Sargon marched through Urartu, captured 
the sacred city of Musasir (near Ruwanduz) with rich booty, and 
annexed the Urmia region (see Sarcon). Rusa died, perhaps by 
suicide, the same year. But Urartu, though weakened, survived 
and established a modus vivendi with Assyria. It was to Urartu 
(Ararat) that Sennacherib’s sons fled (II Kings 19:37). In 612 
B.C., on the fall of Assyria, or soon after, Urartu was overthrown 
by a Scythian army and incorporated in the Median empire of 
Cyaxares (g.v.). The Urartians disappeared and were replaced 
by the Armenians, an Indo-European people. The last appear- 
ance of the Urartians in history is probably under the name of 
Alarodians (Alarodioi), a contingent in Xerxes’ invading army, in 
Greece in 480 B.C. 

Geography and Economy.—The area of Urartu holds the 
sources of three famous rivers: the Euphrates, the Tigris, and the 
Aras. It also holds three large mountain lakes—Van, Urmia 
(Rezaiyeh), and Sevan. Lake Van is undrinkable, being full of 
soda, but does not freeze in winter. Lake Urmia is salty. Lake 
Sevan is sweet and rich in fish. Cattle and horses were bred on 
a large scale in the valleys and Bactrian camels in the northeast. 
Cereals were abundant, especially in Manna. The population can 
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(TOP LEFT) BRONZE RELIEF FROM GATES FOUND AT BALAWAT IN ASSYRIA, 
SHOWING SCENES FROM THE FIRST CAMPAIGN OF SHALMANESER II! AGAINST 
URARTU IN 859 B.C.; 
(CENTRE LEFT) CAST OF GOLD MEDALLION REPRESENTING GODDESS AND 
WORSHIPER, ORIGINAL FOUND AT TOPRAKKALE, NEAR VAN; 
FRAGMENT OF A BRONZE MODEL OF A CITY, FROM TOPRAKKALE, LATE 8TH 
(BOTTOM CENTRE) BRONZE FIGURINE OF A GOD, FROM VAN, 
EARLY 7TH CENTURY B.C. 
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only be guessed at, but 250 towns of Nairi, 200 cities of Urartu, 
and 300 of Zamua (southeast of Van) are mentioned. Vast ir- 
rigation canals and reservoirs built by the kings increased fertility 
and supplied the towns with water. The Urartians’ skill in metal- 
working, applied to stonecutting, especially to vast blocks of 
basalt, was utilized by the kings, employing slaves, to stud the 
country with walled towns, strong points, and stone houses for 
the rich. So highly developed was viticulture that the tradition of 
its invention in this area (Gen. 9:20-21) seems justified. 

Religion.—The Urartians believed in gods representing natural 
phenomena and forces. Over 50 gods are enumerated, including a 
supreme trinity consisting of Haldi (Khaldis), chief god of the 
heavens and war; Teisheba (the Hurrian Teshub), god of storm 
and rain; and Siuni, god(dess?) of the sun. The gods were imag- 
ined anthropomorphically but horned, as in Assyria; lesser deities 
were represented in the Assyrian manner as part human, part 

animal. Human sacrifice, probably in war, seems to have been 
practised. 

Art and Architecture.—Urartian art, generally similar to 
that of Assyria, shows particular skill in metalworking and wealth 
in metals. Casting by cire-perdue, chasing and engraving, open- 
work, inlay modeling on a core in bronze, filigree work in gold 
and silver were all practised. Splendid engraved bronze shields, 
decorated with figures of lions and bulls, survive from the temple 
of Haldi at Toprakkale and from Karmir Blur. Bronze helmets, 
quivers, and various arms in bronze and iron were also found. 
Fine furniture of bronze, some decorated with ivory, was found 
at Altintepe, near Erzincan, Bronze cups in the form of animals’ 
heads appear to have been a specialty. Cauldrons with figures of 
woman-headed birds (“sirens”) at the rim, supported on tripods 
with bulls’ feet, were widely exported and imitated as far away 
as Greece and Etruria in the 8th-7th centuries B.c. Standing 
bronze candelabra of a type in some cases supported by a human 
figure with tripod feet, sometimes issuing from an animal's mouth, 
seem to have been another invention of theirs. The great bronze 
throne with supporting figures of the god-Haldi, discovered in the 
1870s by peasants in Toprakkale and now known only from frag- 
ments, was clearly a major work of applied art of antiquity. The 
finest Urartian pottery is splendidly burnished redware, in metallic 
shapes, obviously imitating bronze or copper. 

The architectural powers of the Urartians were shown in irri- 
gation canals, store cities, and fortresses often defended by huge 
walls of vast, finely hewn stones. Massive brick buildings were 
also constructed. Fortresses have been excavated at Karmir Blur 
and Arin-berd, near Yerevan, and at Van. Temples, probably 
having originally gable roofs but otherwise surprisingly like small 
square boxes, have been found at Toprakkale, Patnos, and Altin- 
tepe. Urartian architecture deeply influenced that of the earliest 
Achaemenid Persian kings. 

Script, Language, and Literature.—The Urartians possessed 
a hieroglyphic script similar to that of the Hittites, but only a 
few of its signs have been found. Most of the inscriptions known 
are royal and consist of formal dedicatory records of buildings, 
canals, cities, temples, and palaces, The most important are royal 
annals, carved on cliffs or walls, as at Van, or on stelae. The 
earliest text, that of Sardur I (c. 850 B.c.), is written in the 
Assyrian language, but thereafter the Urartian documents are all 
in Urartian (wrongly named Chaldian by some earlier scholars) 
except for the two bilinguals, in Urartian and Assyrian, from 
Top-zawa and Kelishin. The Urartian language is a non-Indo- 
European, agglutinative speech very closely connected with 

Hurrian and can now be fairly completely understood. The royal 
annals glorifying the military prowess of Haldi show the influ- 
ence of Hittite literary style and, in their turn, clearly influenced 
that of the Achaemenid Persian kings’ annals, such as the inscrip- 
tion of Darius the Great at Bisitun. 

BrsrrocrarHy.—General: A. Götze, Kleinasien, 2nd ed. (1957); B. B. 
Piotrovsky, Vanskoe Tsarstvo (“The Vannic Empire”) (1959); C. F. 
Lehmann-Haupt, Armenien Einst und Jetzt, 3 vol. (1910-31). His- 
tory: Cambridge Ancient History, vol. iii, ch. 8 (1925); N. Adonts, 
Histoire d’Arménie (1946) ; R. Grousset, Histoire de l’Arménie (1947). 


Geography: H. F. B. Lynch, Armenia, 2 vol. (1901). 
Excavations: R. D. Barnett, “Excavations of the British Museum 
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at Toprak Kale,” Iraq, vol. xii and xvi (1950 and 1954), 
W. Watson, “Russian Excavations in Armenia,” Irag, vol. 
and “Further Russian Excavations in Armenia” Irag, vol, xxi 
T. Ögzuç, “Excavations at Altintepe,” Belleten xxy (1961) 

Art: B. B. Piotrovsky, Iskusstvo Urartu (“The Art of | 
(1962); M. Pallottino, “Urartu, Greece and Etruria,” East and 
vol. ix (1958); K. R. Maxwell-Hyslop, “Urartian Bronzes in 
Tombs,” Iraq, vol. xviii (1956); E. Akurgal, Die Kuns 
von Homer bis Alexander (1961). 

Language and Inscriptions: A. H, Sayce, “The Cuneiform 
tions of Van,” Journal of the Royal Asiatic Society, vol. xiy 
C. F. Lehmann-Haupt, F. Bagel, and F. Schachermeyer, Corpi 
scriptionum Chaldicarum, vol. i (1928); F. W. König, Handb 
Chaldischen Inschriften (1955-57). (R.D 


URBAN (Ursanus), the name of eight popes, 

Sr. Urean I (d. 230), pope from 222 to 230; succeeded 
I. His pontificate falls entirely within the reign of Alexand 
Severus, a time of peace for the church. No reliable informal 
is available about his activities; the role attributed to hi 
legend of St. Cecilia (that he baptized the saint's ht 
Valerian, and his brother Tiburtius) is a fiction of the 
tury. His feast is celebrated on May 25. (F. X.G) 

Urgan II (Odo of Lagery) (c: 1042—1099), pope from 1088 to 
1099, was born in Châtillon-sur-Marne, France. A pupil oi 
Bruno (founder of the Carthusians) at Reims and later 
deacon, Odo became monk (c. 1070), then prior, at Cluny, Ci 
to Rome and created cardinal (1078), he served Gregory VIL 
legate to France and Germany. He succeeded Victor IMI on 
12, 1088. As pope, Urban adopted Gregory’s aims, 


Henry IV’s refusal to abandon his antipope, Guibert of 
who as Clement III still controlled Rome, blocked recon: 
Thus exiled and despite hardship, Urban convoked councils: 
and finally occupied Rome as Henry’s power waned, By 
thusiasms evoked at two councils in 1095’ (Piacenza and 
mont), Urban launched the Crusade movement, which gr 
hanced papal prestige and influence (see CRUSADES: Causes). 
efforts for reunion between Eastern Christians and Rome, espe 
cially at the Council of Bari (1098), had results only in Taly 
Byzantine regions, and the attitude of the crusaders in the’ 
actually worsened relations. Urban died on July 29, 1099, belor 
news of the capture of Jerusalem (July 15) reached Rome. 
cult was approved in 1881, and his feast day is July 29.” 

Urean III (Uberto Crivelli) (d. 1187), pope from 1185 to 
was a Milanese, created cardinal and archbishop of Milan 
predecessor, Lucius III, whom he succeeded on Nov. 25 
Urban inherited the crisis with the emperor Frederick 
Barbarossa, soon aggravated by the marriage in January 
Frederick’s son Henry (VI) to Constance, Norman heiress the 
kingdom of Sicily. This act confronted the papacy with 
ominous prospect of the union of north and south Italy 
Hohenstaufen rule, long feared as a peril to its indepen 
Urban died before an open rupture, and the outcome, 4 lo he 
disastrous struggle for southern Italy between the popes ani sd 
Hohenstaufens, passed to his successors. 61 t0. 

Urean IV (Jacques Pantaléon) (d. 1264), pope from 126 jai 
1264, was a native of Troyes, in Champagne. Professor 0 mei 
law at Paris, then bishop of Verdun (1253) and patri 
Jerusalem (1255), he succeeded Alexander IV on Avg: 29,17 
Urban IV made the fateful decision to invest Charles of 
able and ambitious brother of Louis IX of France, with the 
kingdom, the papal fief claimed by Manfred, illegitimate 
the emperor Frederick II (see Cuartes I, king of Nal 
Sicily). Urban died on Oct. 2, 1264, before Charles arniv®™ 
ing the Angevin problem to torment his successors. 
lished the Feast of Corpus Christi (1264). 

Ursan V (Guillaume de Grimoard) (1310-1370), pope 
1362 to 1370, was born in Languedoc, of a noble fi 
became a Benedictine monk, abbot, and doctor of canon 
was elected successor to Innocent VI on Sept. 28, 1362. = 
at Avignon he helped restore peace in Italy, and returned to 
in 1367. Renewed strife in Rome led him to return 10 Sep! 
1370. to Avignon, where he died on Dec. 19. A man of a 


URBANA—URBAN RENEWAL 


life and a patron of learning, Urban V founded new universities 
at Orange, Cracow, and Vienna. He was beatified in 1870, and 
his feast is celebrated on Dec. 19. 

Urgan VI (Bartolomeo Prignano) (1318-1389), pope from 
1378 to 1389, was born at Naples. He was archbishop of Bari and 
one of the chief personages of the Curia when he was elected pope 
(April 8, 1378) as the Roman populace, determined to end the 
French-dominated Avignon papacy, clamoured for an Italian pope. 
Once elected, the devout and competent official became a harsh, 
ill-tempered reformer. He so enraged the cardinals that they left 
Rome and, at Anagni, four months later, declared his election null 
and void. On Sept. 20 they elected the French cardinal Robert 
of Geneva, who became the antipope Clement VII. Thus began 
aschism that lasted 40 years. Urban VI died on Oct. 15, 1389. 

(J. A. Cr.) 

Ursan VII (Giambattista Castagna) (1521-1590), pope in 
{590, was born in Rome of a noble Genoese family on Aug. 4, 1521. 
Nuncio to Spain and cardinal in 1583, he was known for his charity 
and piety. Elected pope on Sept. 15, 1590, he died 12 days later. 

(E. A. R.) 

Urgan VIII (Maffeo Barberini) (1568-1644), pope from 1623 
to 1644, was baptized on April 5, 1568, the child of an aristocratic 
Florentine family (see BARBERINI). After being sent as nuncio to 
Parisin 1604, he was made cardinal in 1606 and bishop of Spoleto 
in 1608, Other high appointments followed; he became an astute 
politician, able to make many friends and few enemies; it was to 
this ability that he owed his election as Gregory XV’s successor. 
Urban’s pontificate coincided with the ministry of Richelieu and 
the decisive period of the Thirty Years’ War. His policy, when 
contrasted with that of his successor, Innocent X, appears to be 
decidedly pro-French and hostile to the pretensions of the Catholic 
cause in Germany. In fact Urban always hoped for the ultimate 
extinction of Protestantism everywhere, but because he above all 
feared the growth of the Habsburgs’ power in Italy he withheld 
his support from them and allied himself with their enemy, Riche- 
lieu. This destroyed the Habsburgs’ claim to be considered the 
exclusive champions of the true faith and so turned the Thirty 
Years’ War into a naked conflict of dynastic interests that re- 
sulted not so much in the triumph of Protestantism as in the ruin 
of Germany (see THrty Years’ War). 

Urban began his reign determined to strengthen the material 
tesources of the papacy: the Castel Sant’ Angelo was fortified 
(1624-41) ; Fort Urbano was erected at Castelfranco; Civitavec- 
thia was transformed into a flourishing port with a military har- 
bour; and the arsenal at Tivoli was enlarged. The duchy of 
Urbino was acquired in 1626 and the papal states were made into 
‘ compact, well-defended bloc which dominated central Italy. 

an endeavour to establish his supremacy over northern Italy, 
Urban began the War of Castro against Odoardo Farnese, duke of 

ama, but the campaign ended in his defeat and humiliation 
oa 1644; see FARNESE). He died soon afterward, on July 29, 


Urban was not an attractive figure: he practised nepotism on a 
large scale and was responsible for the condemnation of Galileo 
M 1633 although he had earlier supported him. He left his suc- 
ay with a multitude of problems, including that of Jansenism, 
in ose doctrines he denounced in the bull Jn eminenti (published 
Pe: Yet despite his failures, Urban showed a real under- 

nding of the problems of his time, of the material weakness of 
Ha Papacy in an age of diplomatic violence, of the dangers of 

bsburg predominance, and of the urgent need to end the Thirty 
ca War. He also furthered the religious life through several 
ma ations (as of Francis Borgia) and approval of new orders, 
ia them the Visitandines and the Lazarists; and issued re- 
(Ons of the breviary, missal, and pontifical. 


ee also Papacy. 
BL 


(L F. B; X.) 


es, P s, 
Pay, PS: trans., 40_vol, (1891-1954) ; M. Creighton, History of the 
pty, 5 vol. (1882-94) ; Dictionnaire de théologie catholique; En- 
pedia Cattolica. 
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Urban II: S. Runciman, A History of the Crusades, vol. i (1951) ; 
K. M. Setton (ed.), A History of the Crusades, vol, i (1955) ; L. Paulot, 
Un Pape francais: Urbain IT (1903). 

Urban IV: S. Runciman, The Sicilian Vespers: a History of the 
Mediterranean World in the Later Thirteenth Century (1958). 

Urban V: G. Mollat, Les Papes d'Avignon, 9th ed. (1950); P. 
Hughes, A History of the Church, vol. iii (1947). 

Urban VI: W. Ullmann, The Origins of the Great Schism (1948) ; 
N. Valois, La France et le Grand Schisme d’Occident (1896-1902). 

Urban VIII: W.N. Weech, Urban VIIT (1905). 

URBANA, a city of east-central Illinois, U.S., 135 mi. (215 
km.) S by W of Chicago; the seat of Champaign County and seat 
of the University of Illinois. Urbana adjoins the city of Cham- 
paign (g.v.). Surveyed in June 1833, five months after the crea- 
tion of the county, it was one of the first towns to be laid out 
wholly on the prairie. The university is its chief source of em- 
ployment; Urbana also has plants manufacturing scientific and 
technical instruments, radios, dairy products, paints, bleachers, and 
athletic equipment and supplies. Pop. (1960) 27,294; Champaign- 
Urbana standard metropolitan statistical area (Champaign 
County), 132,436. For comparative population figures see table 
in ILLINOIS: Population. (N. M. Be.) 

URBAN RENEWAL denotes a comprehensive approach to 
town planning and improvement. It is more than slum clearance 
or redevelopment, since it involves treating these as part of a 
complex of interconnected problems. These include insanitary, 
deficient, or obsolete housing; inadequate transportation, sanita- 
tion, and other services and facilities; haphazard land use; and 
traffic congestion. 

Although various attempts at urban renewal have been made 
throughout the history of cities, most efforts have been, on the 
whole, sporadic and ineffective. Early efforts usually focused on 
housing reform and sanitary and public health measures, followed 
by growing emphasis on slum clearance and the relocation of 
population and industry from congested areas to less crowded 
sites, as in the garden city and new towns movements in Great 
Britain (see GARDEN City; New Towns). (See also HOUSING; 
Crry; Crry PLANNING; METROPOLITAN AREA; ZONING.) 

Modern programs are based on, first, a comprehensive overall 
plan within which a range of public and private actions are co- 
ordinated; though small-scale operations may be part of the wider 
plan, it is this plan which distinguishes urban renewal from iso- 
lated schemes. Secondly, urban renewal involves large-scale 
changes in land use. And thirdly, a necessary ingredient of urban 
renewal is public (governmental) initiative and financial support. 

The scope and meaning of urban renewal do differ, however, be- 
tween different countries. In the centrally planned economies of 
eastern Europe, for example, urban renewal is part of the public 
program of economic and social development within the frame- 
work of national and regional plans. In most western European 
countries and in the United States, on the other hand, urban re- 
newal is generally planned (under special legislation) by local 
authorities and carried out by a multiplicity of private as well as 
public bodies. 

Different countries face different problems, usually related to 
the age of the stock of buildings and the size and character of 
traffic. Owing to destruction during World War TI some coun- 
tries have been in an exceptional position. Thus Czechoslovakia, 
both Eastern and Western Germany, Poland, and the U.S.S.R. 
have high proportions of newly built or rehabilitated buildings. 
Furthermore, since one of the major problems of urban renewal is 
that of dealing with the rapid growth in the use of automobiles, 
the level of car ownership is obviously significant. Traffic is of 
crucial importance not only because of congestion, but also be- 
cause the growth of large metropolitan areas is dependent on the 
growth of transport services and facilities. Even countries with 
low levels of car ownership face traffic and transport problems. 

Urban renewal comprises three kinds of activity: redevelop- 
ment, rehabilitation, and conservation. Redevelopment involves 
the clearance and rebuilding of structures that are deteriorated or 
obsolete in themselves, or are laid out in such a way that the area 
cannot provide satisfactory conditions for living or for economic 
activity. The reuse of the land is dictated by the requirements 
of the urban area as a whole, conforming to the overall plan. Re- 
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habilitation consists of measures designed to improve an area with- 
out total demolition. It is applied in areas where structurally 
sound buildings are deteriorated and where some loss of original 
function is being seriously felt. Rehabilitative measures include 
the administrative control of land and building use (with the ob- 
ject either of restoring an area to its original function, or of 
bringing about a new appropriate use for it); the installation of 
amenities in individual buildings (e.g., new electrical wiring for 
safety and convenience) ; the introduction of neighbourhood amen- 
ities such as open spaces and car-parking facilities; the removal 
of obsolete individual buildings or adverse physical features; the 
development of vacant land; and the completion, restoration, or 
replacement of building facades. Conservation is a protective 
process designed to maintain the function and quality of an area, 
for instance by requiring or assisting adequate maintenance, and 
preventing inappropriate developments or changes in the use of 
land and buildings. Its objective is to prevent deterioration and 
blight that gives rise to the need for rehabilitation or redevelop- 
ment. 

The satisfactory choice of areas for these three types of mea- 
sures can be determined only within the framework of an ade- 
quate overall land use and road plan. This is because the problem 
is not simply one of structural deterioration. The increasing 
tempo of technical and socioeconomic change, the growth of ur- 
ban areas, the rate of economic development, changes in the loca- 
tion of economic activity, and the increase in commercial and 
private road traffic, have a major impact on the use of land and 
on physical changes which are needed to make an urban area effi- 
cient and attractive to live in. 

It follows that urban renewal embraces a wide range of pro- 
grams: central area development, urban motorways plans, open 
space programs, slum clearance, improvement of old buildings, to 
name but a few. The relative importance of these varies in dif- 
ferent countries. 

Examples of Urban Renewal.—In Paris the largest urban 
renewal project of the 1960s was that undertaken at the Pont de 
Neuilly. This Région de la Défense scheme covered a decayed 
area of some 250 ac, (101.17 ha.). The plan included a new com- 
mercial centre with office accommodations and shopping space; 
4,500 dwellings, and cultural facilities such as the Exposition Hall 
and a theatre. Major traffic improvements, constituting an im- 
portant complement to the scheme, featured a new east-west ex- 
press tube and the location of all traffic roads underground, with 
street levels being devoted entirely to pedestrian trafic. 

Such pedestrian/traffic segregation is a common feature of con- 
temporary urban renewal projects. In Stockholm the central re- 
development area extended to 45 ac. (18.21 ha.) and included a 
three-level pedestrian shopping area. This redevelopment scheme 
was closely integrated with a major transportation plan. The 
17th-century central street pattern was completely replaced, with 
streets covering more than half the total area. A new subway 
system centred on the area: two stations were designed to cope 
with 300,000 passengers per day. Redevelopment was facilitated 
by a farseeing policy of public acquisition of land dating back to 
1904, and a complete embargo on new building in the area pre- 
vented piecemeal redevelopment. A special law, passed in 1954 
enabled land assembly to be completed in advance. $ 

In Great Britain large-scale redevelopment can be achieved by 
local planning authorities by designating “comprehensive devel- 
opment areas” in town plans. Such areas may be planned for com- 
plete redevelopment, for new. development, for rehabilitation, or 
for a combination of these. In London new residential areas were 

created at Roehampton and Abbey Wood; obsolete and war- 
damaged areas were comprehensively redeveloped at Stepney and 
Poplar, Bermondsey and Pimlico; in Southwark and Paddington 
combined programs of redevelopment and rehabilitation were un- 
der way in the 1960s. All these were projects directly undertaken 
by the local authorities. Additionally, owners of large estates em- 
barked on their own comprehensive redevelopment programs; e.g., 
the Church Commissioners’ scheme for the Hyde Park Estate. 
Apart from these predominantly residential developments, there 
were comprehensive schemes for commercial redevelopment, e.g., 
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the south bank of the River Thames, the precincts of St, Paul 
Cathedral and the Tower of London; for hospital developmen 
around the area of St. Thomas’s Hospital; and for civic and cule 
tural purposes in the Bloomsbury University Area, The largest 
of the London schemes was the Stepney and Poplar Comprehen, 
sive Development Area. This covered about 1,300 ac, (526 ha) 
and before World War II contained a population of 217,000 and 
(after war damage and migration) a postwar population of about 
100,000. By 1964, 10,000 new dwellings had been built, together 
with 9 new schools, and 8 local shopping centres. The 7-year plan 
(1960-67) envisaged the development of 100 ac. (40.47 ha.) for 
new housing, 40 ac. (16.19 ha.) for new parks, and 30 ac. (12,14 
ha.) for 13 new schools, and incorporated major traffic improve. 
ments including new approaches to the Blackwall Tunnel, Re. 
habilitation in Great Britain is largely on an individual basis, but 
with the aid of a scheme of “improvement grants” from local 
authorities introduced in 1949. These grants are available for 
such improvements as the installation of a fixed bath and a hot 
water supply. 

In Poland some two-fifths of the country’s buildings were de. 
stroyed during World War II. In Warsaw the destruction ex. 
tended to 85% of the buildings. Urban renewal thus largely con- 
sisted of redevelopment. The historic centre of Warsaw was 
entirely reconstructed. The objective was to recreate the historic 
and cultural features of the area, but at the same time to ensure 
that the buildings themselves were designed to meet contem- 
porary needs. Opportunity was taken to provide residential ac- 
commodation in areas that were formerly entirely given over to 
public buildings. The plan for the city involved the creation of a 
vast belt of public parks throughout the whole length of the urban 
area. One of the fundamental aims was to provide equally good 
living conditions in all parts of the city. This involved a re- 
planned disposition of economic, social, and cultural services over 
the various residential districts. In the central area, in addition 
to the full program of essential service centres for the local resi- 
dents (about 333,000), social and cultural centres of a general 
character to serve the entire city were being provided. The most 
important of these was the Palace of Culture and Science—a giit 
of the U.S.S.R. R 

In the United States the realization that comprehensive, ma 
ous, and purposeful programs are necessary has come very slowly; 
appreciation of this fact goes back only to the latter 1930s; an 
the first federal-aid statute in this field was passed by ee 
in 1949, Redevelopment programs with federal financial and hee 
nical assistance subsequently were undertaken in several hundre 
urban centres—from quite small ones to the most populous 1 
the country. One of the most successful programs was that m 
taken in Cleveland in the 1960s. Utilizing the various tools avall- 
able under federal, state, and municipal laws, Cleveland e 
a total city urban renewal program, envisaging a slum-free i 
within a 20-year period. Of the 275,000 dwellings in the a 
41,000 were designated for clearance, 138,000 needed only a 
servation, and 96,000 were in need of various forms of Ny 15 
itation. The various programs were coordinated by the, ae 
Department of Urban Renewal and Housing. The seen ; 
program, however, was essentially a series of voluntary n n 
bourhood schemes. Each area had a neighbourhoo 


d improve 
e ios ith the 
centre forming a focal point for all activities concerned W 


neighbourhood improvement effort. In a number of areas ie 
local schemes formed the basis for cooperative efforts to pe H 
substandard housing. The financing of improvements ra banks. 
taken by loans from savings and loan associations P entral 
Other examples of urban renewal involving the critical wrest 
core areas of cities include Baltimore, Md.; Norfolk, r hia, Pè 
Calif.; New Haven, Conn.; and Pittsburgh and Philadelpa dpo 
The magnitude and importance of urban renewal and a States 
grams and problems were officially recognized in the Unie ing an 
by the establishment in 1965 of the Department of cae ‘The 
Urban Development with a secretary holding Cabinet Tal ani 
department was given the responsibility of providing tec aie ani 
financial assistance and leadership in the rebuilding of a 


the wiping out of slums and other forms of urban blight. 
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URBINO, a picturesque town of the Marches, Italy, is 121 
mi. (195 km.) SE of Florence. Pop. (1961) 18.582 (commune). 
The urban pattern results from successive stratifications, ranging 
from the original Roman nucleus to the 19th-century reconstruc- 
tion that shifted the main entrance to the town and deeply changed 
its inner structure. The modern residential section, which devel- 
oped outside the walls shortly after World War II, is distinct 
from the ancient town. Though most of the ancient town’s 
buildings were erected in the 16th and 17th centuries, the street 
pattern and character of the town are medieval. Only some parts 
of the inner core are Renaissance, especially the section around 
the Ducal Palace. This palace, together with the Mausoleum of 
§. Bernardino outside the town, are among the most significant 
works of the 15th century, typical of the extraordinary activity 
in art and literature that flourished during the reigns of Federigo 
and Guidobaldo da Montefeltro. The Ducal Palace, now the 
National Gallery of the Marches, contains works of Raphael, who 
was born in Urbino, Titian, Piero della Francesca, Justus of Ghent, 
Paolo Uccello, and Melozzo da Forli. 

Noteworthy among the town’s structures are S. Domenico 
(1365-1451), with a relief by Luca della Robbia; S. Giovanni, 
with frescoes by J. and L. Salimbeni; the cathedral (1534), de- 
stroyed by an earthquake in 1789 and restored in 1801, with a 
temarkable sculpture in the crypt by G. Bologna; S. Francesco, 
with a fine painting by F. Barocci; the Oratory of S. Croce, with 
4 fresco by G. Santi, Raphael’s father; and the S. Giuseppe 
Oratory, with a sculptured nativity by F. Brandani. Other places 
of interest are Raphael's house, now a museum; the Passionei 
Palace (15th century), ascribed to L. B. Alberti; and several fine 
palaces of the 16th and 17th centuries, 

Urbino (Urvinum Metaurense) was founded by the Umbrians 
and subsequently invaded by the Etruscans, Celts, Gauls, and, in 
the 3rd century B.c., by the Romans. After various occupations 
it fell under church rule in the 9th century but was ceded in the 
W3th'century to the Montefeltro family. Under the rule (1444- 
82) of Federigo da Montefeltro and that of his son Guidobaldo 
(1482-1508), the town reached its zenith. The dukedom extended 
its domain under the Della Roveres, who succeeded the Monte- 
feltros, but the removal of the court to Pesaro marked the begin- 
De of the town’s decline. In 1626 Francesco Maria, the last 
ane Rovere, abdicated in favour of Pope Urban VIII, and the 
lukedom with all its subject towns became incorporated in the 
Papal states. In 1860 Urbino became part of the Italian State. 
na off from the main roads, the town has remained excluded 
co the chief sources of development. With a decline in agricul- 
i he only resources are tourists and the university. This lat- 

»tounded in 1506, has been recently restored and has increased 

“number of its departments. It also holds summer courses for 
reign students, i (G. ne C.) 
„URDANETA, ANDRES DE (1508-1568), Spanish navi- 
Táda who discovered the true return route across the Pacific and 
Vilai, Possible the colonization of the Philippines, was born at 
iturin de Oria, in the Basque province of Guipúzcoa. He left 
itan on July 24, 1525, and accompanied Juan Sebastián de 
ae (del Cano) as a page on his second voyage to the Spice 
Vers IS (Moluccas), where Urdaneta spent eight adventurous 
Detien He wrote for the emperor Charles V an account of his ex- 

i Ces from memory, his original diary having been confiscated 

e Portuguese, the first European settlers in the Moluccas. 
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Urdaneta then traveled to the New World, arriving in 1538, and 
distinguished himself as a captain of infantry in New Galicia. He 
held the high office of Visitor in wide areas of New Spain. In 1553 
he entered the Augustinian Order in Mexico City and was later 
ordained. 

Because of his navigational knowledge and eminence as a cos- 
mographer Urdaneta was asked by Philip II of Spain to guide 
Miguel López de Legazpi’s expedition from Mexico to the Philip- 
pines and then to discover a return route, five previous attempts 
having ended in disaster. On April 27, 1565, the expedition 
reached Cebú where Urdaneta, as prior of the first religious in the 
Philippines, established a Catholic mission. On June 1 he em- 
barked at San Pedro Bay, an inlet of Leyte Gulf, for his 
return voyage. He skilfully avoided typhoons and utilized the 
southwest monsoon to his advantage, showing a better sense of 
timing than did previous navigators who had tried to cross the 
Pacific from the west to the Americas. His choice of a northern 
route was also wise. The voyage took 123 days, the longest with- 
out landfall ever made by Europeans up to that time. His dis- 
covery of a correct return route revolutionized Pacific navigation; 
his course became known as “the Route of the Manila Galleon” 
which opened to Spaniards the commerce of the East and gained 
markets for the riches of Peru and Mexico. After his epic voyage 
Urdaneta went to Spain, returning later to Mexico. He died in 
the Convent of San Agustin, Mexico City, June 3, 1568. 

a (M. Mt.) 

URDU, like Western Hindi, is an Indo-Aryan dialect of the 
middle and upper Gangetic Doab and the country to the north and 
south. Cultivated by Muslims, Urdū, in the course of time, de- 
pended more and more on Persian as a source of new vocabulary 
and idiom. It is, therefore, an Indian language written in Persian 
script with a partly Persian vocabulary and (to a much lesser ex- 
tent) grammar. The constitution of Pakistan designated Urdi and 
the Bengali language (g.v.) the official languages of the state. The 
1961 Pakistani census reported more than 6,500,000 persons giving 
Urdi as their mother tongue; the Indian census (1961) recorded 
23,325,000. 

As contrasted with Hindi (g.v.), which drew its inspiration from 
Sanskrit and Hindu culture, Urdi looked to Persian literature for 
motifs and forms and to the Islamic faith for its inspiration. The 
two dialects in their literary stages—Urdi, with its extreme 
persianization, and Hindi, with its sanskritization—are almost 
mutually unintelligible. 

Urdū prose was little cultivated before the 18th century; in 
poetry Amir Khusrau (1253-1325), who flourished in the courts 
of Dehli, came first. Then poetic development was associated 
with the Muslim courts of Bijapur and Golconda of the Deccan, 
c. 1575-1700, and especially with the art of Wali (1668-1744) at 
Dehli. There the language was refined by a gradual introduction 
of Persian figures of speech and themes, and by the adoption of 
models based strictly on the canons of Persian poetry. At the 
end of the 18th century, the ebbing fortunes of the Dehli kings 
forced the poets, who were dependent on court patronage, to seek 
the protection of the Nawabs of Lucknow, where they flourished 
until the middle of the 19th century. 

Urdū prose was developed in the program of instruction at the 
College of Fort William (Calcutta) at the beginning of the 19th 
century. Among those who contributed to it are the famed poet 
Ghalib (1797-1869) and the founder of Aligarh University, Ahmad 
Khan (1817-98). Premchand (1880-1936) is the only author to 
have gained fame for his writings both in Hindi and in Urdū. 

See also URDŪ LITERATURE; Hinpt LITERATURE; HINDUSTANI 
LANGUAGE. 


BieLrocraprny.—H. Hoenigswald, Spoken Hindustani (1945); Wil- 
liam St. Clair Tisdall, Hindustani Conversation Grammar (1948); 
M. C. Saihgal, Hindustani Grammar, Urdi edition (1945); Ernest 
Bender, Urdu Grammar and Reader (1966). (Et, B.) 


URDU LITERATURE. Urdii is one of the two literary 
forms of the Indian dialect known as Khari boli, which is spo- 
ken in the region of Delhi and the western districts of the state 
of Uttar Pradesh (see Urnt); the other form is Hindi (see 
Hinpi LITERATURE). Though spoken and written by many non- 
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Muslims, Urdū is primarily the language of the Muslims of West 
Pakistan and northern India, including many who have a regional 
language or dialect other than Khari boli as their mother tongue. 
It is written in the Persi-Arabic script and draws the bulk of 
its literary vocabulary from Persian, and, through Persian, from 
Arabic. With a few major exceptions, its literature is the work 
of Muslim writers who take their themes from the life of the 
Muslims of the subcontinent. Urdū is one of the two official 
languages of Pakistan (the other being Bengali) and is recog- 
nized in the Indian constitution as one of the regional languages 
of India. 

Early Prose.—The earliest extant works of Urdii prose date 
from the 14th century, but are of historical and religious rather 
than of literary interest. The first outstanding prose work of 
literary value is Mulla Vajhi’s allegory Sab Ras, written in 
1635-36. But this long remained an isolated achievement and 
the continuous history of literary prose does not begin until 
about 1800 (see below). 

Poetry.—Poetry developed to the full much earlier. For his- 
torical reasons, which need not be discussed here, it flourished 
first in the Deccan, where in the late 16th and 17th centuries 
it rose to considerable heights at a time when, in the real home- 
land of Urdi, Persian still held exclusive sway as the literary lan- 
guage. The last, and by general consent the greatest, of the 
Deccan poets is Vali (1667-1741). His visit to Delhi, the imperial 
capital, and the appreciation with which his Urdi verse was greeted 
there, was one of the factors which led to the increasingly rapid 
displacement of Persian by Urdi from early in the 18th century, 
and to the displacement of the Deccan by northern India as the 
main centre of Urdu literature. Delhi was the greatest literary 
centre during the middle decades of the century, after which 
Lucknow emerged as a rival, and these two cities continued to 
dominate the Urdŭ literary scene until the beginning of the 20th 
century. 

The Urdii poets were able to continue in the already mature 
literary tradition of classical Persian, with which they were fully 
conversant, and to employ the traditional Persian verse forms (see 
PERSIAN LITERATURE). 

The 18th century became the first great age of Urdū poetry, 
with three names—Saudā (1713-81), Mir (1724-1810), and 
Mir Hasan (1727-86)—dominating the scene. It was also the 
age of the rapid dissolution of the Mughal Empire, when the 
faithlessness, cruelty, corruption, and general moral depravity 
of the ruling nobility became notorious. On this nobility the 
poets depended for their livelihood; but it should not be thought 
either that their poetry reached only a limited court circle or 
that it expressed the decadent values of their patrons. A taste 
for poetry was, and is, widely diffused among Urdi-speaking 
people, who appreciate verse of considerable refinement and 
subtlety, The work of the great poets was soon widely known 
and Mir in one of his verses goes so far as to say that, it 
was for the ordinary people that his poetry was primarily in- 
tended. 

That the poets did not flatter the nobility the example of Sauda 
clearly shows. He is preeminent as a satirist, and his work is a 
full-blooded attack on the decadence of his age. Unhampered 
by the modern conventions of literary polemic, he assails the 
objects of his wrath, as did Aristophanes and Milton, with every 
weapon at hand. The emperor himself is attacked for his spine- 
lessness, his armies for their cowardice and inefficiency, the nobles 
for their incompetence in state affairs, administrators and of- 
cials for their corruption, and scholars for their failure to master 
and develop their heritage of learning. A healthy, boisterous 
humour pervades his work, which not only reveals remarkable 
invective power, but also wide competence in the learning of his 
day. His indignation, like that of all great satirists, arises from 
a deep and genuine sorrow, and he sincerely laments the decline 
of Delhi, which only a generation or so earlier had been the largest 
and most famous city of all Asia. 

This same distress at the fall of Delhi and the misfortune of 
its people finds frequent and poignant expression in the poetry 
of Mir. Mir, however, is primarily a love poet, unsurpassed in 
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the beautiful and moving portrayal of all the manifestations of 
love in Indian Muslim society, where love and marriage are tw 
wholly separate phenomena, where purdah ensures the tontin 
segregation of the sexes from an early age, and where all love js 
therefore illicit love, persecuted as dangerous to society, so that in- 
evitably almost all love affairs end in tragedy. Most of his work 
is in the form of ghazals, or short lyrics, the most favoured 
and the most highly developed of all the classical forms, Mirs 
ghazals embody the finest expression of those values which toa 
greater or lesser extent are shared by all the great writers of the 
form. To them, the supreme virtue of which man is capable iş 
unswerving loyalty to his beloved in the face of every kind of 
adversity and even of death itself. 

The verse often moves simultaneously on several planes of 
meaning. “The beloved” may be understood in its most obvious 
sense as the poet’s mistress; but it may also be the Divine Be. 
loved with whom the mystic seeks as passionately to be united; 
or it may be, in a more general sense, the ideals which soin- 
spire a man that no power on earth can make him betray them, 
For Mir it is fidelity to the ideals of love which makes a man 
a real man, and love is the force which should govern all hu- 
man relationships. In his poetry the love of man as man, with- 
out regard to his formal religious creed, is particularly promi- 
nent. 

Mir Hasan’s fame rests mainly upon a single work, his masnavi 
(verse romance) of the love of Badr-i-Munir and Benazir, Its 
popularity is still unrivaled. Within the conventional framework 
already established for the masnavi before his day, he describes 
with great delicacy and beauty the first meetings of the lovers, 
the subsequent grief of separation, and their final happy reunion. 
The story is set amid scenes of splendour which, vividly and with 
realistic detail, recall Mughal India at the height of its glory. The 
poem is remarkable not only for its content but for the simplicity 
and beauty of its language and for its consummate craftsman- 
ship. Construction, characterization, and dialogue are all of a 
very high order. f 

Of the same age is Nazir Akbarābādī (1735-1830), but he dit 
fers significantly from his contemporaries in that he turned his 
back on the courts and passed his life among ordinary people 
His poetry reflects this: for the most part he abandons the strict 
classical forms for those which allow him more freedom, uses 
metres more varied and closer to folk rhythms, and employs with: 
out any refinement the language of popular speech. Most sig: 
nificant of all, however, are his themes. He describes the revelry 
of popular festivals, both Muslim and Hindu, the seasons, various 
animals and their young, everyday recreations and scenes; an 
many other subjects which had not hitherto been made the cig 
themes of independent poems. A zest for the material naai 
of life, including sexual pleasures, finds frank expression aN 
poetry. He is a great poet, though not of the greatest. diate 
Urdū poets he is perhaps the one who makes the most imme 
appeal to the Western reader. 

PNo long period of time divides Ghalib (1797-1869) from i 
age of Mir and Saudā, but his outlook is radically different i 
theirs. He is unmistakably the first of the moderns, living a 
present and seeking the solution to the ills of the time not wail in 
in the reestablishment of the best values of the old SOM ie , 
the development of the potentialities of his own age., Aste 5, 

ir institutions, 
humorous, and profound observer of men and their 1 E 
skeptical about religion, jealous for his honour and sel T a 
unfailing in fortitude and humour, able to look at himse iu 
were, through others’ eyes, critical both of the old order tea 
the new, and unwilling to fall down and worship the i vor 
either—such is the picture of him which emerges from 4 it 
It is significant that his popularity has rapidly increase! 

20th century. 

Anis (1801-74), though younger than Ghilib, belongs 
to the old world. He is the undisputed master © plies gt 
or elegy, a long poem composed for recitation in assem mpanions 
ered to mourn the martyrdom of Husain and his 71 © of this 
at Karbala in A.D. 680; and it is his complete mse poets 
particular form which singles Anis out from the other gre 


spiritually 
e marsh 
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who in depth of feeling and skill in composition are not inferior 
ohim. What the marsie particularly demands is that the poet 
never lose the sense of what will make it effective in recitation, 
and in all Anis’s prolific output this sense rarely seems to desert 


Done aaThe 19th century saw the true beginning of Urdi 
rose literature. In 1800 the Fort William College was estab- 
ished and within a few years a number of romances in simple, 
colloquial Urda made their appearance. Commissioned as text- 
ooks for the instruction of British officials, many of them never- 
theless possess considerable literary merit. The atmosphere of 
most of them is comparable to that of the Arabian Nights. Out- 
standing among them is Mir Amman’s Bagh o Bahar (Eng. trans. 
862), which is still widely read. Others available in English in- 
dude Sayyid Haidar Bakhsh’s Totā Kahani and Ikram Als 
Ikhvan us Safad (both trans. 1875). 

These works did much to weaken the hold of the traditional 
style of Urdū prose, ornate and abounding in elaborate verbal 
artifices, which had hitherto been considered the only fit vehicle 
for literary writings. It continued to dispute the field, however, 
until it received its death blow at the hands of Ghalib. The grace- 
ful, easy, almost conversational style of his letters, collections 
of which were published during his lifetime, set a new stan- 
dard which completely superseded the old. Ironically, Ghalib 
himself had for the greater part of his life held the view that 
Urdù was not a language in which good literary prose could be 
written, 

After the Indian Mutiny of 1857 new trends developed in Urdi 
literature. The first of these was the fruit of the lifework of 
Sir Sayyid Ahmad Khan (g.v.; 1817-98), who strove to con- 
vince the Indian Muslims that they must identify themselves 
with the aims of British rule, and worked indefatigably for the 
introduction of Western education and Western ideas as the most 
potent means of achieving this end. His movement, the “Aligarh 
movement,” is so called because it centred around the Aligarh 
Mohammedan Anglo-Oriental College founded by him in 1875. 
His own voluminous writings are less important than those of 
the younger men associated with him, though they gave a 
lead in greatly extending the range of subjects treated in Urda 
prose, 

Noteworthy among these younger associates are Zaka Ullah 
(1832-1910), who performed single-handed an enormous task 
in preparing more than 100 instructional books in Urdū; Nazir 
Ahmad (1831-1912), one of the best of all Urdi prose stylists 
and a narrative writer of great realistic power; and, above all, 
Hali (1837-1914). As a poet, Hali is best known as the author 
of the Musaddas, a long poem contrasting the past glories of 
is am with the present fallen state of the Indian Muslims and 
calling on them to work for national regeneration. It evoked an 
overwhelming response. His best poetry, however, is to be found 
mhis ghazals. As a biographer his most voluminous work is his 
life of Sir Sayyid, his best that of Ghalib. As a critic, his major 
Work is Shi’r o Shairt (1896), in which he discusses the nature 
at Poetry and then proceeds to a comprehensive survey of the 
main branches of Urdū poetry in the light of the conclusions 
tached. The work reveals the limitations of a narrow Victorian 
outlook, but also shows a wide knowledge and deep appreciation 
of classical Urdū poetry. 

Nan 4 sense complementary to Hali’s work is Ab i Hayat, by 
cana Husain Azad (1827-1910), the first considerable 
ar Pe the history of Urdū poetry. It is most valuable for the 
i gely traditional stories of the great poets, which Azad tells ex- 
tremely well, 

ae oitir to Sir Sayyid was centred in Lucknow, but the 
AU eny writers were not hostile. With “Aligarh” in spirit 

i arshar (1846-1902), whose lengthy four-volume novel 
of the. e Azad, completed in 1880, is full of vivid pictures 
tng ee of his day, and Rusva (1858-1931), the set- 
aval Whose Umrao Jan Ada, technically the most perfect 
tur in Urdū, is Oudh in the middle decades of the 19th cen- 


Criticism of Aligarh found expression in the humorous jour- 
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nal Oudh Punch (1877-1913), and particularly in the witty sa- 
tirical verse of Akbar (1846-1921). Akbar did not share Aligarh’s 
enthusiasm for British rule, and assailed it for trying to turn 
Indians into Englishmen. While not opposed to modern education 
as such, he insisted on the need to preserve and take a pride in 
the traditions of Indian cultural and social life, including the tra- 
dition of Hindu-Muslim unity, and was from the outset sym- 
pathetic to the Indian National Congress. 

One other prose writer of the 19th century demands men- 
tion. Shibli (1857-1914) is the author of many works on Islamic 
history. Originally a partisan of Sir Sayyid, he later became in- 
creasingly sympathetic to Pan-Islamism and to Indian nationalism, 
and a tendency to idealize the past impairs the value of his his- 
torical work. It is as a critie that he excels. His monumental 
Sher ul Ajam is an impressive study of the whole range of Persian 
poetry, and his Mudzina e Anis o Dabir remains the best study 
of the Urda marsia. 

Literature in the 20th Century.—The main political ideas 
of the age—nationalism, Pan-Islamism, Muslim communalism, 
and, after 1917, socialism and communism—all influenced Urdi 
literature, which after 1900, and more especially after 1918, 
enormously extended its range. Delhi and Lucknow lost their 
exclusive position as the centres of Urdii literature, and writers 
from other areas, notably the Punjab, made a significant con- 
tribution. 

From 1918 to about 1935 poetry, both in the classical and in 
the more modern forms, and prose of every kind—journalism, 
essays, criticism, history, biography, travel writing, short stories, 
novels, humorous writing—all developed on a scale which ren- 
ders an adequate survey impossible. Among the ghazal writers 
the major names are those of Hasrat, Fani, Asghar, Yas-Yagana, 
Riaz, and Firāq. Those writing mainly in other forms include 
Iqbal, Josh, and Akhtar Shirani. In journalism, which devel- 
oped particularly rapidly in the years which culminated in the 
first noncooperation movement and the allied khilafat move- 
ment, some of the great names are those of Abul Kalim Azad, 
Mohammed Ali, Zafar Ali Khan, and Qazi Abdul Ghaffar, 
also a novelist and biographer. In criticism, Abdul Haq was 
the leading figure; in the essay, which in the 1920s was the 
most developed form in Urda prose, Hasan Nizami, Mahdi 
Ifadi, Sajjad Ansari, and Sajjad Haidar Yaldaram; in the short 
story, Premchand and Sudarshan; in the novel, Premchand again; 
in humorous writing, Farhat Ullah Beg, Azim Beg Chughtai, 
and Patras. Space allows detailed mention of only two—Iqbal 
and Premchand. 

No poet of this period exercised so wide an influence as Sir 
Mohammed Iqbal (g.v.; 1877-1938). for Pakistanis regard him 
as their national poet; yet Indian nationalists, socialists, and com- 
munists also derive inspiration from his poems. Iqbal stressed 
the need for man to develop to the full the latent powers within 
him, so that he may become “the vicegerent of God on earth” 
and set out to make his own future, guided not only by reason 
but also by a passionate and all-consuming zeal for the realization 
of his ideals. He believed that this doctrine constitutes the es- 
sence of true Islam, and conversely that only he who is inspired 
by sincere devotion to Islam can hope to achieve the tasks which 
Iqbal sets before mankind. 

The work of Premchand (q.v.; 1880-1936), who wrote both in 
Urdū and Hindi, mainly depicts the life and struggles of the 
Indian peasants of his own day. Premchand knew his subject 
intimately; he deeply loved the peasants, and from the outset 
strove to use his art in their service and to inspire in his readers 
the same indignant anger that he himself felt for their oppressors 
—the landlords, moneylenders, capitalists, and officials of the for- 
eign government. 

Premchand’s numerous short stories contain his artistically 
most perfect work, and his novels would be equally good were 
it not for faults in construction and for the restricting influence 
of Gandhian preconceptions which in parts impair their essen- 
tial realism. A steady weakening of this influence is evident 
as his work matures, and his last novel Godéan (1936) is his 
best. 
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After 1935 the most important trend to develop was that rep- 
resented by the Progressive Writers’ Association, founded in 1936, 
in which writers of socialist and communist sympathies came to 
predominate. In fiction its forerunner was Premchand, who in- 
deed actively associated himself with the new movement. In 
poetry, many of its writers continued the trend established by 
‘Josh (b. 1894), the “poet of revolution,” an accomplished and 
versatile poet who had already made his name in the 1920s. 
Noteworthy among writers associated with this trend are the 
poets Ali Sardar Jafri, Majaz, Jazbi, Makhdim, and Faiz; the 
critics Majnin, Ihtishām Husain, Firaq, and Ale Ahmad Sarur; 
and the writers of short stories Krishan Chandar, Mantu, Bedi, 
Hayat Ullah Ansari, and Ismat Chughtai. The bringing of the 
short story toa high standard was the progressives’ main achieve- 
ment. Some of Krishan Chandar’s short stories appear in English 

(Flame and the Flower, 1951). 

BIBLIOCRAPHY.—There are no satisfactory general histories. The most 
readable is R. B. Saxena, History of Urdu Literature (1927); see also 
T. Grahame Bailey, History of Urdu Literature (1932); M. Sadiq, 
A History of Urdu Literature (1965); S. A. B. Suhrawardy’s Critical 
Survey of the Development of the Urdi Novel and Short Story (1945) 
is a well-written survey. (R. Rv.) 

UREA (Carsamme), a colourless crystalline substance, is the 
chief nitrogenous end product of the metabolism of proteins (g.v.) 
in all mammals and some fishes. This material occurs not only in 
the urine of mammals but also in their blood, bile, milk, perspira- 
tion, aqueous humour of the eye, and other body fluids. Moreover, 
it has been recognized in many lower forms of animal life and has 
been identified in molds and in certain higher plants. Commer- 
cially, urea is of great importance as a fertilizer and as a livestock 
feed supplement; large quantities are used in the production of 
plastics and pharmaceuticals. 

In 1773 -H. M. Rouelle obtained, by alcoholic extraction of the 
solid residue from evaporated urine, an alkaline nitrogenous sub- 
stance which on bacterial fermentation yielded carbonic acid and 
ammonia. Subsequently, Antoine F. Fourcroy and Nicolas L. 
Vauquelin (1798) prepared urea nitrate from urine, and the isola- 
tion of pure urea from this same source was first accomplished by 
Joseph L, Proust in 1821. Friedrich Wöhler in 1828 produced 
urea from ammonia and cyanic acid; this, the first laboratory syn- 
thesis of a naturally occurring organic compound, had even 
broader historic importance as a refutation of vitalism (g.v.; see 
also NATURAL Propucts, TOTAL SYNTHESIS OF). 

Physical and Chemical Properties——Urea crystallizes in 
long rhombic needles or short prisms having a cooling, saline taste, 
It is readily soluble in water, methyl alcohol, and ethyl alcohol, 
but not in ether or in hydrocarbons. It melts without decomposi- 
tion at 132.7° C (270.9° F) and sublimes in a vacuum at tem- 
peratures just below and up to its melting point. Heating to higher 
temperatures causes decomposition. 

Urea is the diamide of carbonic acid, HCO; hence the alter- 
native name “carbamide.” The chemical formula NH»‘CO-NHo, 
originally given to urea, does not explain its behaviour under all 
circumstances, and many others have been proposed. The view 
has become generally accepted that urea is a resonance hybrid, 
receiving contributions from the structure given above and also 


+ = + = 
from the two further structures NHp—CO—NH, and NH,—CO— 


NH,. For reasons of convenience, however, the formula is most 
commonly written in its original form, and resonance with the re- 
maining two structures is left implicit. 

The above-mentioned method of Wöhler for the synthesis of 
urea consists essentially in the isomerization of ammonium cyanate, 
NH,NCO, to urea. This process, however, is a reversible one and 
the relative amounts of cyanate and urea depend on reaction con- 
ditions. (See MOLECULAR REARRANGEMENTS.) 

When urea is heated above its melting point it decomposes at 
first to yield ammonia, ammonium: cyanate, and biuret and, at 
higher temperatures, cyanuric acid and ammelide. At elevated 
temperatures under pressure melamine, ammonia, and carbon diox- 

ide are produced. When aqueous solutions of urea are boiled the 
compound is partially converted to ammonium cyanate, which 
in turn is hydrolyzed to ammonia and carbon dioxide. Heating 


UREA 


such a solution in a sealed tube at 180° C brings about complet 

age x f oe te 
decomposition. (See Ammonta: Organic Derivatives of Am, 
monia.) 

Dilute aqueous solutions of acids and alkalis have no action 
on urea when cold but when heated break it down to ammonia and 
carbon dioxide. Strong acids yield salts, such as urea nitrate, 

Although urea reacts with alcohols to form urethanes (carbamic 
esters), with certain glycols to produce cyclic-substituted ureas 
and with many aldehydes, ketones, anhydrides, and other organic 
compounds, its most important reactions are with formaldehyde 
(q.v.) to form methylolureas and with malonic acid derivatives to 
form malonylurea (barbituric acid) derivatives (see Bars. 
RATES: Chemistry). 

Urea forms crystalline addition compounds with straight-chain 
aliphatic hydrocarbons containing more than six carbon atomsand 
with their derivatives. 

The enzyme urease, obtainable from the soybean and the jack 
bean (Canavalia ensiformis), bring about the rapid hydrolysis of 
urea, This action serves as a convenient method for the deter: 
mination of urea. Other methods sometimes used are the Kjel- 
dahl (see CHEMISTRY: Quantitative Analysis of Organic Com 
pounds: Estimation of Nitrogen), the hypobromite, and the 
xanthydrol. A 

Commercial Manufacture of Urea.—Many ways have been 
found to synthesize urea in the laboratory but only: (1) the hy- 
drolysis of cyanamide, and (2) the reaction of ammonia and car- 
bon dioxide, have been used industrially. Method (1) was never 
employed extensively, and since 1936 only method (2) has been 
in commercial use. In this method carbon dioxide and ammonia 
are continuously injected into a reaction vessel maintained at 
temperatures up to about 200° C and with pressures up to about 
5,000 Ib. per sq.in. (350 kg, per sq.cm.). Solid urea is separated 
from the reaction vessel effluent which, besides urea, contains water 
and unreacted ammonia and carbon dioxide. The commercial im- 
portance of urea has increased tremendously. 

Industrial Uses of Urea.—Urea contains 46.7% of combined 
nitrogen in a form which is easily and rapidly converted to am- 
monia in the soil; therefore, it is a much more concentrated nitrog- 
enous fertilizer than ammonium nitrate, ammonium sulfate, or 
sodium nitrate. Moreover, modern manufacturing methods have 
made it possible to deliver urea to the consumer at nearly the same 
cost per unit of nitrogen as the other nitrogen-containing fer- 
tilizer materials. It may be used as an ingredient in the manu- 
facture of mixed fertilizers, applied to the land alone as a nitrog: 
enous fertilizer, or applied to plants as foliage sprays for direct 
feeding of the leaves by absorption. By the reaction of urea w: 
formaldehyde under carefully controlled conditions, methylene- 
urea fertilizers can be made which release adequate nitrogen for 
plant growth continuously and uniformly throughout the e 
growing season. With these a full year’s nitrogen supply may s 
safely applied at one time to turf grass; ornamentals, and other 
long-season crops. (See also FERTILIZERS AND MANURES. 

Although the nitrogen in urea is in nonprotein form, | f 
is fed to a ruminant animal (cattle, sheep, goats) along with i 
mentable carbohydrate material, the microorganisms in the a 
build its nitrogen into proteins which can be used by the A 
through action in the lower digestive tract. (See also Feens, A ed 
MAL: Protein.) Experience has shown that the grain ration i 
to the animal must not contain more than 3% urea. Even aa i 
significant part of the protein requirement can be supplied thro ere 
the use of urea. During World War II, when protein feeds y 
scarçe, this use became important and afterward increased eet 
Urea cannot be utilized by nonruminant animals such as weet 
swine, and poultry. 

Urea is not poisonous; however, it has little direct use 
medicine. Formerly it was used as a diuretic and in the 
of certain stubborn types of suppurating infections. 
solves dead tissue in which bacteria thrive, and in t 
clean wound the living cells can successfully combat bacte 
vasion so that healing proceeds rapidly. «ay indust 

Large amounts of urea are used by the pharmaceutical a 00 of 
in the production of barbituric acid derivatives. Over 
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‘these derivatives are known and some are commonly used as 
soporifics and sedatives under a variety of trade names. 
"The most important use of urea other than as fertilizer is in the 
roduction of urea-formaldehyde resins. (See Resins: Synthetic 
Resins.) The primary reaction of formaldehyde and urea is the 
formation of water-soluble methylolurea. Application of heat or 
catalyst, or both, causes further reaction of methylolurea with 
itself, and a hard, insoluble, infusible resin is finally obtained. 
Urea-formaldehyde resins are widely used as adhesives (q.v.) for 
plywood, composition board, and other materials; in molded ar- 
ticles; as shrink- and crease-proofing agents for cotton and rayon 
farbics; for imparting wet strength to paper; in lacquers and en- 
amels; and in the impregnation of paper and fabrics laminates, 
etc. Urea reacts with other*aldehydes, but the resinous products 
obtained are not so useful as those made with formaldehyde. 
T Some of the many other uses for urea are as a softener for glas- 
sine paper and similar products, as a solubilizing agent for starch 
glues and sizes, as a textile-treating agent, as an ingredient in 
bindery pastes and latex paints, in the seasoning and bending of 
wood, as a stabilizer for certain explosives, and in the refining 
of petroleum hydrocarbons, It is also an intermediate in the prep- 
aration of chemical compounds, pigments, and insecticides. 
Thiourea.—The sulfur analogue of urea, NHyCS:NHə, is 
manufactured on a limited scale for employment in photography, 
synthetic resins, insecticides, pharmaceuticals, and textile-treating 
‘agents, and as a starting material for various dyestuffs. It may 
‘be prepared: (1) by heating ammonium thiocyanate at 160°-170° 
C; and (2) by the reaction of hydrogen sulfide with cyanamide. 
Thiourea crystallizes from water in colourless, six-sided prisms or 
silky needles melting at 180°-182° C. 
o BiBLIocRAPHY.—E. A. Werner, The Chemistry of Urea (1923); N. V. 
Sidgwick, Organic Chemistry of Nitrogen, new ed. (1937) ; E. F. Deger- 
ing, Outline of Organic Nitrogen Compounds (1950); C. P. Vale, 


Aminoplastics (1964); Kirk-Othmer, Encyl, Chem. Tech. 14, 458 
(1955). (JS. By.) 
MA: see URINARY System: Renal Insufficiency and 
Uremia. 


URETER, the duct from each kidney to the urinary bladder. 

See Urtnary SYSTEM. 
URETHANE (Urerman or ETHYL CARBAMATE) is used in 
Medicine to treat certain forms of leukemia and multiple myeloma 
and in the plastics industry to manufacture polyurethane. It was 
Originally introduced into medicine as a sedative and hypnotic, 
but because of its feeble and uncertain action in man it is no 
longer used for this purpose. Its use in the treatment of certain 
malignancies is based upon its ability to interfere with cell division 
y acting on chromosomes of rapidly dividing cells. Paradoxically, 
Urethane also is known to produce cancer in certain laboratory 
animals and for this reason is considered to be a potential human 
Carcinogen. (See CARCINOGENIC CHEMICALS: Urethane.) 

Th the plastics industry, it is marketed principally as flexible 
Polyurethane foam, which tended to replace foam rubber as a 
Cushioning material. Rigid polyurethane foam is used as an in- 
Sulating material and as reinforcement for various hollow struc- 
{ural units where weight must be kept to the minimum. Poly- 
Methane plastic is formed by reacting diisocyanates with glycols. 
Urethane (NH,COOC.H;,) is a white crystalline solid that is 
Soluble in water and alcohol and has a melting point of 49°- 

©. It may be prepared from ethyl chloroformate and am- 
Monia; by heating urea with alcohol under pressure; or by warming 
Me nitrate with alcohol and sodium nitrite. (G. T. 0.) 
URETHRA, the duct from the urinary bladder to the ex- 
th Or of the body. See Urmary System. In the human male 
© lower portion of the urethra serves also as the passage 

Hough which semen is ejaculated. See REPRODUCTIVE SYSTEM. 
REY, HAROLD CLAYTON (1893- _), U.S. chemist, 
,... Was awarded the 1934 Nobel Prize in Chemistry for his dis- 
Overy of deuterium, the hydrogen isotope of mass two (see 
eM AnD Tritrum), was born in Walkerton, Ind., April 
fay 1893, After receiving his early education in rural schools, he 

Ught in them from 1911 to 1914. He then entered Montana 
“late University, Missoula, and received the B.S. degree in 1917, 

Major interests in zoology and chemistry. 
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After spending two years as a research chemist in industry and 
two years as an instructor at Montana University, he attended the 
University of California, Berkeley, where he was granted the 
Ph.D. degree in chemistry in 1923. He was next an American- 
Scandinavian foundation fellow with Niels Bohr at Copenhagen, 
Den. (1923-24), associate in chemistry at Johns Hopkins Uni- 
versity (1924-29), Baltimore, Md., and a member of the depart- 
ment of chemistry at Columbia University (1929-45). In 1945 he 
joined the newly formed Institute for Nuclear Studies and the 
department of chemistry of the University of Chicago. 

After his discovery of deuterium, Urey worked out procedures 
for the separation of heavy isotopes of carbon, oxygen, nitrogen, 
and sulfur. During World War II he was director of research of 
the Substitute Alloy Materials Laboratories, Columbia University, 
which became a part of the Manhattan Engineers District program 
for the development of the atomic bomb. Urey’s group provided 
the fundamental information for the separation of the fissionable 
isotope, uranium-235, from the more abundant isotope, uranium- 
238, by gaseous diffusion, and investigated methods for the concen- 
tration of the heavy isotope of hydrogen and for the separation of 
the boron isotopes. 

After the war Urey developed methods for measuring tempera- 
tures as they existed in oceans of past geological ages and made 
fundamental contributions to a widely accepted theory of the 
origin of the earth, (The Planets, 1952). See EARTH: Formation 
of the Earth; GEOCHEMISTRY: Geochemical Evolution of the 
Earth. (W. C. J.; X) 

URFA, the chief town of an il (province) of the same name in 
southeastern Turkey, lies at the northwestern corner of the well- 
watered, fertile plain of Haran, controlling a historical road from 
Anatolia to northern Mesopotamia. Pop. (1960) 59,863. A 
limestone hill, on which stand the ruins of the ancient citadel, over- 
looks the modern town which lies spread out below. It is the 
centre of a rich agricultural area and a market for animal products 
(especially butter and wool) and wheat. 

The town has a history of great antiquity, extending perhaps 
to the first part of the 2nd millennium B.c., and was named Edessa 
by the Macedonian conquerors. Through the centuries it suffered 
many changes of ownership, including occupation by the Crusaders 
in 1098, and saw many armies pass along the east-west road in 
victory or defeat until it was finally annexed to the Ottoman Em- 
pire in 1637. 

The i] of Urfa is bounded on the south by Syria, on the west 
by the upper reaches of the Euphrates, and is separated from 
Diyarbakir il on the east by Karaca Dag (6,296 ft. [1,919 m]). 
It consists mainly of a barren limestone plateau with scanty water 
resources. The climate is dry and the summers hot (average July 
temperature in the town 90° F [32° C]). Pop. (1960) 401,919; 
area 7,175 sq.mi. (18,584 sq.km.). Its chief economic activity is 
stockraising, though agriculture is important in the irrigated Haran 
plain. The main exports are butter and wool. The other principal 
towns are Birecik, Siverek, and Hilvan. For ancient and medieval 
history see EDESSA; OSROENE. (N. Tu.; S. Er.; E. Tv.) 
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URFE, HONORE D’ (1567-1625), French author, whose 
pastoral romance Asérée was extremely popular in the 17th century 
and a mine of inspiration for later writers. Born at Marseilles on 
Feb. 10 or 11, 1567, of a family of ancient nobility, he became a 
partisan of the Holy League (q.v.) and was twice imprisoned 
before finally withdrawing to the court of Savoy. In 1600 he 
married his sister-in-law, Diane de Chateaumorand, whose mar- 
riage to d’Urfé’s brother had been annulled in 1598. The legend 
that Honoré and Diane had secretly loved each other for many 
years is subject to caution; Diane possessed a large fortune, and 
marriage to her ensured that it remained within the d’ Urfé family. 

D’Urfé’s first published work, Epistres Morales (1598), reveals 
the influence of Stoicism and Renaissance platonism. His magnum 
opus is Astrée (5 parts, 1607-27; translated as Astrea, 3 vol., 
1657-58), a vast pastoral of some 5,500 pages; part IV was edited 
by the author’s secretary, Balthazar Baro, who also added part 
V. With its scene set on the banks of the Lignon in 5th- 
century Gaul, it describes the life and adventures, in an atmo- 
sphere of paradisiacal innocence, of shepherds and shepherdesses, 
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whose main preoccupation is love. Long conversations occur in 
which it is easy to detect the influence of d’Urfé’s reading of 
Bembo, Ficino, and Pico della Mirandola, and of his friendship 
with Francois de Sales. However, he is a remarkable observer of 
human nature, and his characters are far from being mere conven- 
tions. Always a man of action, he raised a regiment in 1625 and 
campaigned against the Spaniards in the Valtellina, but he died of 
pneumonia at Villefranche-sur-Mer on June 1, 1625. 

Brstrocrapuy.—L’Astrée, ed. by H. Vaganay, 5 vol. (1925-28). 
0.-C. Reure, La Vie et les oeuvres de Honoré d'Urfé (1910); M. C. 
McMahon, Aesthetics and Art in the Astrée of Honoré d'Urfé (1925) ; 
M. Magendie, Du Nouveau sur l'Astrée (1927), Le Roman francais 
au XVIII* siècle (1932); M. L, Goudard, Etude sur les Epistres 
morales d'Honoré d’Urjé (1933); J. Ehrmann, Un Paradis désespéré: 
lamour et Villusion dans l'Astrée (1963). (F. E. Sv.) 

URGA: see ULAN BATOR. 

URGENCH, a town and administrative centre of Khorezm- 
skaya (Khorezm) Oblast’ of the Uzbek Soviet Socialist Republic, 
U.S.S.R., is on the Shavat Canal in the Amu-Dar’ya valley and on 
the Chardzhou-Kungrad railway. The population in 1959 was 
43,756, almost twice that of 1939. The town has several light 
industries, including cotton-ginning and motor repair works. The 
site of the ancient city of Urgench, formerly capital of Khorezm 
Kingdom, is at Kunya-Urgench, about 80 mi. (130 km.) to the 
northwest. (G. E. Wr.) 

URI, one of the cantons of central Switzerland. The name is 
popularly derived from urochs or auerochs (wild bull), a bull’s 
head having been borne traditionally as the arms of the region. 
The total area is 415 sq.mi. (1,075 sq.km.), of which about half 
(the lowest proportion in the confederation) is reckoned as “pro- 
ductive” (forests covering 71 sq.mi. [184 sq.km.]), while 74 sq.mi. 
(19.5 sq.km.) are occupied by a part of the Lake of Lucerne, and 
more than 20% of the unproductive area is covered with glaciers, 
The highest summit in the Uri is the Dammastock (11,909 ft. 
[3,630 m.]), north of the Furka Pass. Little of the land is capable 
of further cultivation, for Uri comprises the torrent section of the 
upper Reuss, draining, with its tributaries, steep-sided valleys. 
The chief railway is the main St. Gotthard line. Near Wassen are 
the remarkable looped and spiral tunnels. Much of the hydroelec- 
tric power produced at Amsteg, Wassen, and Göschenen on the 
Reuss is used for railway traction. Communication is largely by 
the excellently planned roads that lead to mountain passes at 
6,000-8,000 ft. (1,800-2,400 m.); these give access to adjacent 
cantons, i.e., east to Glarus (Klausen Pass) and Graubünden 
(Oberalp Pass), south to Ticino (St. Gotthard Pass), and west to 
ber (Furka Pass). The Susten Pass leads to the Bernese Ober- 
and. 

At the 1960 census the population was 32,021 (77 to 1 sq.mi. 
[30 to 1 sq.km.]), German-speaking and Roman Catholic. After 
1819 Uri was administered by the bishop of Coire (Chur); pre- 
viously the canton, except for the Urseren valley, was in the diocese 
of Constance (Konstanz). The capital and largest town is Altdorf 
eee noted for its connection with the legend of William Tell 

q.2.). 

Uri was organized as an administrative district containing 20 
communes, The Landsgemeinde, composed of all male citizens of 
20 years of age and over, originally functioned as a judicial body 
and after 1231 gradually evolved into a legislative assembly which, 
since 1309, has held annual meetings near Altdorf. The procedure 
was controlled by many ancient ceremonies. After 1928 there was 
an elected legislature of 54 members. (See SWITZERLAND: Gov- 
ernment.) 

History.—Uri was first mentioned in A.D. 732 as the place of 
banishment of Eto, the abbot of Reichenau, by the duke of Ala- 
mannia. In 853 it was given by Louis the German to the nunnery 
(Fraumiinster) at Ziirich which he had just founded and where 
his daughter, Hildegard, was the first abbess. As early as 1243 
Uri had a common seal, and in the confirmation of its privileges 
(1274) granted by Rudolf of Habsburg mention is made of its 
“headman” (Amman) and of the “commune” (universitas). It 
took part, with Schwyz and Unterwalden, in founding the Ever- 
lasting League on Aug, 1, 1291, defending its liberty in the battle 
of Morgarten (1315), and renewing the league at Brunnen, It 
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participated in the victory of Sempach (1386) and the conquest 
of Lugano (1512). At the Reformation Uri clung to the old faith, 
In 1798, on the formation of the Helvetic Republic, it became 
of the huge canton of the Waldstatten and lost all its Italian pos- 
sessions. In 1803 Uri became an independent canton again, with 
Urseren, but without the Val Leventina. It resisted all attempts 
at reform, joining the League of Sarnen in 1832 to maintain the 
pact of 1815 without revision, and became one of the members 
of the Sonderbund in 1845. See SwITZERLAND: History. 

URIBURU, JOSÉ EVARISTO (1831-1914), Argentine 
statesman and president, was born in Salta on Nov. 19, 1831, into 
a family prominent in the war of independence against Spain, 
After taking his doctor’s degree in jurisprudence in 1854, he en. 
tered public life. He served in various political positions and held 
important diplomatic posts in several South American countries, 
He became minister to Chile in 1883, and in that office he helped 
mediate the dispute at the end of the War of the Pacific, which 
Chile had waged against Bolivia and Peru. In 1892 Uriburu was 
elected vice-president of. Argentina; he succeeded to the presidency 
after Luis Sáenz Peña resigned on Jan. 23, 1895. During Uriburu's 
term he reorganized the armed forces and made reforms in public 
finance so that Argentina could resume payment on the public debt. 
He continued peaceful relations with Chile during the serious 
boundary dispute with that country. He retired from the presi- 
dency in 1898, but served as interim president in 1903. From 
1901 to 1910 he was a senator in the national congress. He diedin 
Buenos Aires on Oct. 23, 1914. His son José Evaristo Uriburu 
(1880-1956), historian and diplomat, served as minister (1921-27) 
and ambassador (1927531) to Great Britain 

URIBURU, JOSE FRANCISCO (1868-1932), Argentine 
army officer and political leader, a nephew of Pres. José Evaristo 
Uriburu (q.v.), was born in Salta on July 20, 1868. He graduated 
from the military college of Argentina in 1888, and spent more 
than 40 years in Army service. He served as military attaché in 
Madrid, London, and Berlin; in 1902 he was a member of the | 
Argentine-Chilean boundary commission. Uriburu retired from | 
the Army in 1929. In 1930 during the economic depression he led 
an Army revolt against the Radical leader, Pres. Hipólito Irigoyet. | 
Uriburu became provisional president on Sept. 8, 1930, and set up 
a government dominated by the wealthy and conservative classes. | 
After governing by decree for a year he permitted new elections 


to be held on Nov. 8, 1931; he refused to seek election but he 
made it plain that he would never permit the Irigoyen wing of t 
Radical Party to return to power. The successful candidate was 
Gen. Agustín P. Justo, who had participated in the military coup 
of 1930, and who had the support of the government in the elec- 
tion. After the inauguration of Justo on Feb. 20, 1932, Uriburs 
went to Paris to seek medical treatment. He died in Paris on 
April 29, 1932, 

URIC ACID, a white microcrystalline powder, CoH NOs 
is one of the products of tissue waste in the human body. It be 
the first of the nitrogenous compounds known as purines y 
to be discovered, by K. Scheele in 1776. Minute quantities i 
sodium salt of uric acid, precipitated in cartilage and bone, ca 
gout (g.v.), aby 

While the bulk of the nitrogen of the albuminoids is excrete a 
kidneys and bladder as urea (q.v.), a small portion of it api 
the uric acid stage. An abundance of uric acid is met with in. 
excrement of serpents and birds, in which it is the pine 
nitrogenous product of tissue waste. pjects 

URIM AND T. the Hebrew words for the 0' That 
that were used for the reading of oracles in ancient Israel. f the 
they were pebblelike can be deduced from the mention i Jum- 
“stone of exclusion” (usually translated “stone of tin’ oF Pech 
met”) in the hand of Zerubbabel, acting as high priest ( put 
4:10). The precise use of Urim and Thummim is unknow aly 
it clearly involved some form of casting lots. There js uncer! rai 
about the meaning of the words, which are usually me ri 
together in the Old Testament. At first every Levitical P 
could draw lots (Deut. 33:8), but later the privilege WaS Bee 
for the high priest (Ex, 28:30). In the period of the Ene the 
ing lots was probably dropped in favour of a system where 
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high priest carried the lots symbolically in the “pocket of decision” 
under the breastplate adorned with 12 precious stones which he 
received on his entry into office (see EpHop), and his decision was 
at once the word of God and the oracular sign. 

PuuiooraPHy.—K. Galling, “Urim und Tummim,” in Die Religion 
jn Geschichte und Gegenwart, vol. vi, col. 1193-94, 3rd ed. (1962) ; 
J. Mendelsohn, “Urim and Thummim,” in The Interpreter’s Dictionary 
of the Bible, vol. iv, pp. 739-740 (1962); H. G. May, “Ephod and 
Ariel,” American Journal of Semitic Languages, 56:44-69 ER 
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URINARY SYSTEM. This article discusses the human 
urinary system: the kidneys, urinary bladder, ureters, and urethra, 
which are the principal organs for the collection and excretion 
of the body’s liquid wastes. The urinary system is closely allied 
in development and function with the reproductive system (g.v.), 
and the two systems are sometimes considered as a unit under the 
mme genitourinary or urogenital system. Thus urology, the 
branch of medicine and surgery that deals with diseases in both 
males and females, is also concerned with the reproductive sys- 
tem in the male; and gynecology (g.v.), which treats chiefly of 
diseases of the female reproductive tract, must also take account 
of urinary disease because of similarity of symptoms and the 
frequency of general genitourinary involvement. 

The main headings of this article are as follows: 


I, Anatomy 
1. Kidneys 
2. Ureters, Bladder, and Urethra 
3, Embryology 
IL Physiology 
1, Structure as Related to Function 
2, Filtration and Reabsorption of Urine 
3. Ennervation of the Kidneys 
4. Importance of the Kidneys 
5. Factors Influencing Excretion 
IIL. Diseases and Their Medical Treatment 
. Renal Insufficiency and Uremia 
. Proteinuria and the Nephrotic Syndrome 
. Renal Hypertension 
.« Glomerulonephritis 
» Nephrosis 
» Nephrosclerosis and Other Vascular Injuries 
7. Urinary Obstruction 
8. Infections of the Urinary Tract 
9. Tumours 
10. Congenital Anomalies 
IV. Surgery 
1. Kidneys 
2. Ureters 
3. Urinary Bladder 
4. Urethra 


arene 


I. ANATOMY 


Ee Kidneys are the paired organs wherein the excretory fluid, 
£ urine, is produced (see below, Physiology). The production 
of urine is continuous, so that it is constantly flowing from each 
M into its effluent duct, the 
Eai The ureters transport 
; e into a single commodious 
Xpansile receptacle, the urinary 
dder, where the urine is stored, 
ie Process of voiding (mic- 
D et Urination), the bladder 
ae itself by a series of in- | 
ie activities largely under 
Yin ary, control, and the emp- 
n Process results in rapid 
ANEA] of urine from the blad- 
à the owe 4 canal, the urethra, 
the SRO of the body. In 
nately c the urethra is inti- 
ive ee pen to the reproduc- 


L 3 
tvo : idneys.—The kidneys are 


wth 2 teddish-brown organs 
bean” s) characteristic “kidney yA 
Sin, ( Rae Each measures 4 to FIG. 1— DIAGRAM OF GENITOURI- 
t03 in to 12 cm.) in length, 2 wary SYSTEM. SHOWING MAJOR OR- 
Sto 7.5 cm.) in breadth GANS IN MALE (FRONT VIEW) 
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and about 1 in. (2.5 cm.) in thickness. The combined weight of 
the two kidneys in relation to body weight in humans is about 1 
to 240; hence, the two together weigh less than 1 Ib. (450 g.). 
They lie on either side of the spine behind most of the other ab- 
dominal organs. The right kidney is located lower than the left, 
as if to accommodate the great bulk of the liver, which monopolizes 
the right upper quadrant of abdominal space. Both kidneys extend 
upward high enough to overlap with the lowest ribs, and each is 
capped by another important organ, the adrenal gland. 

The kidney is surrounded by a considerable padding of fatty 
connective tissue that cushions it from the body wall behind and 
the intestines in front. It is indented at its medial margin (the 
hilum), which faces somewhat forward because of the sloping 
declivity of the posterior body wall. The organ is provided with 
a thin tough fibrous capsule that continues inwardly at the hilum 
and outlines within a potential space called the renal sinus. The 
fibrous capsule thereby forms a ringlike mouth at the hilum and 
an expanded sac inside. 

Traversing the ringlike mouth and the renal sinus are the renal 
artery, the renal vein, and the ureter. As a rule, the vein lies in 
front, the artery intermediate, and the ureter behind and below. 
The ureter is expanded within the renal sinus as the renal pelvis, 
which in turn sprouts smaller conduits, the renal calyxes. These 
structures are illustrated in fig. 2, which shows how the calyxes 
are attached to the kidney substance. Each minor calyx fits 
around the apex of a pyramidal 
structure, the renal pyramid, 
which carries kidney ducts to it. 
Each pyramid, in turn, is the site 
| of joining of many smaller kidney 
| ducts that ultimately converge 
upon its apex (the papilla) to de- 
liver urine into the calyxes and 
pelvis. The pyramids are sepa- 
_ rated from each other and from 
_ the exterior of the kidney by tis- 
sue that contains the beginning 
i of the urinary pathway. The 
pathway commences at the glo- 
merulus, which is a tuft of anas- 
tomosing arterial capillaries; 
each glomerulus is associated 
with the first part of a duct system called a nephron (fig. 3). Al- 
though the glomeruli are located outside the pyramids (in the 
“cortical zone” and “cortical column” of fig. 2), their ductile con- 
tinuities ultimately become incorporated into the pyramidal sub- 
stance and lead successively to the calyxes, the pelvis, and finally 
to the ureter. 

2. Ureters, Bladder, and Urethra.—The ureter, or duct, of 
the kidney begins at the hilum, descends on the back wall of the 
abdominal cavity, passes over the pelvic brim and opens into the 
urinary bladder. It is about one foot long and has a thick con- 
tractile wall. It varies-considerably in calibre at different points 
throughout its extent. At its termination the ureter passes 
obliquely through the bladder wall so that, as the bladder fills, this 
terminal part tends to close. 

The urinary bladder is a musculomembranous bag situated in the 
pelvic cavity. It lies in front of the rectum, from which it is 
separated in the female by the uterus. The bladder is capable of 
considerable distention, although usually it is emptied whenever 
its volume reaches 250 to 300 ml. (about 4 pt.). In distention the 
bladder wall may rise above the pelvic brim and become pressed 
against the front wall of the abdomen. In the interior of the blad- 
der is a triangular area (the trigone) whose two upper angles are 
formed by the openings of the ureters and whose lower midline 
angle consists of the exit into the urethra. The urethral exit is kept 
closed by a circular muscular valve except during the process 
of voiding. The bladder is emptied by contraction of the muscles 
of its wall and the relaxation of this circular valve. Physiologi- 
cally the process of voiding is fairly complicated, involving the in- 
tegration of several activities co-ordinated by the nervous system. 

The urethra of the male consists of three parts, the first of 
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FIG, 2.—SECTION OF KIDNEY 
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which passes through the prostate gland and receives ducts from 
the testes (the ejaculatory ducts). This part lies above the pelvic 
floor (pelvic diaphragm). The second part of the urethra passes 
through the pelvic diaphragm and the third part traverses the 
length of the penis. In the male, then, the structure of the urethra 
is such that it serves as a final common pathway both for the urine 
and the reproductive secretions. 

The urethra of the female is much shorter than that of the male, 
being about 14 in. in length and corresponding to that part of the 
male urethra that is above the point of entrance of the ejaculatory 
ducts. The female urethra also passes through the pelvic dia- 
phragm and then opens into the vestibule of the vagina. (See 
also Anatomy, Gross.) 

3. Embryology.—The development of the urinary system is a 
story of great fascination, since not one but three sets of kidneys 
are elaborated in a person’s life history. These three sets cor- 
respond to three kidney types found at successive levels in the 
vertebrate hierarchy and hence are regarded as recapitulations of 
the evolutionary history of this organ. The first kidney to develop, 
the pronephros (head kidney), represents the adult kidney in 
primitive vertebrates such as the lamprey and the hagfish. In bony 
fishes and amphibians a pronephros also develops, but it is super- 
seded by a second organ, the mesonephros (middle kidney). Rep- 
tiles, birds, and mammals have still a third kidney, the metanephros 
(hind kidney); but the older kidneys still spring up in the course 
of individual development in a remarkable series of events that 
combines growth, regression, and transformation and is related not 
only to the development of the permanent kidney itself but also 
to other parts of the body. 

In man the pronephros appears very early in embryonic life and 
disappears quickly; its existence as a functional organ seems 
doubtful. It consists of.a series of tubules connecting the embry- 
onic body cavity (coelom) to a duct, Although the tubules fade 
away almost as soon as they are formed, the duct is more sturdy 
and extends downward to receive the tubules of the second kidney 
and, indeed, to become the mesonephric duct proper. 

The mesonephros, or middle kidney, becomes a well-defined 
structure in the human embryo and is related importantly both 
to the final kidney and to the reproductive system, particularly in 
the male. The mesonephric duct empties into the cloaca, the com- 
mon lower terminus of the urogenital and digestive systems, which 
in turn is split into a front part, the urogenital sinus, and a back 
part, which forms the lower digestive tract. 

In the partitioning of the cloaca, the mesonephric ducts retain 
their connections with the front part and thus remain in contact 
with the lower part of the urogenital system, rather than with 
the digestive system. 

The metanephros begins as an outgrowth from the lower part of 
the mesonephric duct. This diverticulum grows and divides to 
become the ureter, pelvis, calyxes and collecting ducts of the kid- 
ney. The rest of the kidney (intrinsic blood vessels including the 
glomeruli and the upper tubules) develops from a mass of embry- 
onal connective tissue that concentrates about the end of the 
outgrowing ureter and its sprouts. The tubules that differentiate 
from this connective-tissue mass during development form the 
upper part, or beginning, of the urinary pathway; they are known 
as nephrons. In fig. 3 these are labeled “proximal convoluted 
tubule,” “Henle’s loop,” and “distal convoluted tubule.” In order 
for the urine, which is largely formed in this upper part of the 
urinary system, to flow into the lower part, it is necessary for the 
upper tubules to make connection with the outgrowing sprouts 
from the ureter. This union takes place in the upper part of the 
pyramids or in the extensions of the pyramids toward the kidney 
surface, so that millions of tiny canals are developed, each leading 
from a single glomerulus to larger and lower parts. Once the col- 
lecting ducts are reached, the system begins to converge until the 
ureter finally emerges as the single common duct for each kidney. 

As the human kidney develops, it is distinctly lobulated, each 
lobe representing tissue related by drainage into a single pyra- 
mid. In certain mammals the kidneys have only a single pyramid, 
and hence are not lobulated; in others the kidneys are distinctly 
lobulated, at least in the embryonic stage. In cattle, bears, seals, 
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and whales the fetal lobulation persists throughout life. In man 
fetal lobulation is largely effaced in the process of growth and 
maturation, and it is usually not recognizable or becomes very in- 
distinct in the adult. z 

For a while in mammalian development the ureter empties 
into the mesonephric duct from which it arises, and this arrange- 
ment persists in reptiles, Later on the ureters and mesonephric 
ducts become separated, as is the case in birds. Finally, mammals 
take an extra step, i.e., the upper part of the urogenital sinus de. 
velops into the bladder and the lower part into the urethra, In this 
process of differentiation the ureters establish their final con. 
tinuity with the bladder and the mesonephric ducts become asso. 
ciated with the urethra. 

The fate of the mesonephric ducts differs in the two sexes, In 
the male each duct becomes associated in its upper part with the 
testis. Below, the ducts retain their connection with the urethra, 
In consequence, the male urethra is capable of transporting urine 
from the bladder and sexual secretions from the testes, a dual 
function that is explained by its embryological history. In the 
female, however, the mesonephric duct is not appropriated by 
the reproductive system; instead it regresses almost completely, 
being represented in the adult only as a series of vestigial struc- 
tures. The female generative tract owes much of its final form 
to another pair of ducts, the paramesonephric ducts, _ These tubes 
are present in both sexes in early embryonic life. They fail to 
develop in males but continue to flourish in females to become the 
uterine tubes, the uterus and part of the vaginal canal. Like the 
mesonephric ducts, the paramesonephric ducts contact the uro- 
genital sinus. Above their point of entry, the sinus differentiates 
into bladder and urethra; below, it becomes the vestibule of the 
vagina. Again, the adult relationships (urethra and vaginal canal 
communicating with a common lower vestibule) are explained by 
the developmental history of the organism, 

See also REPRODUCTIVE System: Embryology. (P. J. H) 
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Excretion is the elimination from the body of the waste products 
of metabolism and of foreign substances that have been absorbed 
from the gastrointestinal tract. This section is concerned only 
with the kidneys, which are the most important excretory organs 
in all vertebrates above the fishes. The other principal organs af 
excretion are the skin, the lungs and the bowel. 

1. Structure as Related to Function.—Each of the two 
human kidneys contains about 
1,000,000 nephrons, all of which 
are essentially identical in struc- $ 
ture and function, Each nephron 
(fig. 3) consists of a glomerulus 
and attached tubule, the latter 
draining into a branched system 
of collecting ducts from which 
the urine passes into the pelvic 
space of the kidney and thence by 
way of the ureter into the blad- £ 
der. The glomerulus (Malpighian 
body) is an almost spherical tuft 
of parallel capillaries, which are 
supplied with blood through a 
short afferent arteriole. This cap- 
illary tuft is contained within a 
spherical double-walled capsule 
(Bowman’s capsule) derived 
from the tubule itself, the ar- 
rangement being such that the 
space between the inner and outer 
layers of the capsule is in direct 
communication with the lumen of 
the attached tubule. 

: Fluid passing through the cap- 
illaries and the inner layer of the 
capsule drains into this capsular 
space and thence down the tu- 
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bule. The blood emerges from the glomerulus by way of the 
efferent arteriole, which shortly breaks up into an elaborate series 
of capillaries enveloping the tubules throughout their length, and 
then drains into the renal venous system. 

On the basis of cell structure, three segments can be distin- 
guished in the tubule: (1) the proximal segment is contiguous 
to the glomerulus and has the largest diameter of the three seg- 
ments, It is composed of irregular cuboidal cells with characteris- 
tic brushlike striations (brush border) at the internal, or luminal, 
border. (2) The thin (or intermediate) segment is of small diam- 
eter and is composed of very thin, or squamous, cells. (3) The 
distal segment has a diameter only slightly less than that of the 
proximal segment and is composed of almost columnar epithelium 
that possesses striations at the base of the cells but lacks a brush 
border at the luminal aspect. It seems proper to consider the col- 
Jecting ducts as a fourth functional segment rather than as inert 
conduits, 

2, Filtration and Reabsorption of Urine.—All investigators 
agree that the process of urine formation begins with the passive 
ultrafiltration of a protein-free fluid in the glomerulus, effected by 
the hydrostatic pressure of the blood. This interpretation was first 
advanced by Karl Ludwig in 1844, formed into a definitive theory 
by Arthur Cushny in 1917 and established on a firm experimental 
basis by numerous studies in comparative physiology after that 
date, It is accepted that all diffusible substances (these substances 
exclude the plasma proteins and substances bound to proteins, the 
lipids and the cellular constituents) enter the glomerular filtrate in 
the same concentration per unit of plasma water as they are pres- 
ent in the plasma itself. The rate of formation of glomerular fil- 
trate, and therefore the rate of passage of such filtrable substances 
into the tubules, is related to the hemodynamic forces operating 
across the glomerular membranes (hydrostatic pressure [oncotic 
pressure + capsular pressure]) and to their specific permeability. 
The rate of filtration can be measured by the introduction into 
the plasma of any substance that is completely filtrable and is 
not reabsorbed or excreted by the tubules. The standard of ref- 
erence most widely accepted for this purpose is the polysaccharide 
inulin, though creatinine, a guanidine derivative, is reliable in most 
mammals other than man. 

With adequate measurement of the filtration rate it is possible 
to determine precisely what additions or subtractions are effected 
by the tubules with respect to any other substance. The aver- 
age filtration rate is about 130 ml. per minute in human males and 
slightly less in females;:this rate is equivalent to more than 180 
litres per day. Since the average rate of excretion of water in the 
urine is only 1.5 1. per day, it follows that 99.8% or more of the 
filtered water is reabsorbed by the tubules. This enormous quan- 
tity of filtrate carries into the tubules something like 1,100 g. of 
sodium chloride (common salt) and 425 g. of sodium bicarbonate, 
of which only a trifling fraction is normally excreted, the tubules 
teabsorbing these salts with great precision. The reabsorption of 
Sodium chloride is in part under control of one or more hormones 
Secreted by the adrenal cortex, while the reabsorption of sodium 
carbonate is controlled in relation to the acid-base balance of the 
blood, (See also Boop: Salts.) The tubules also are called upon 
to reabsorb about 150 g. of glucose (a sugar) per day and con- 
siderable quantities of phosphate, amino acids, vitamins and other 
Substances contained in the glomerular filtrate. 

i Those substances that are not reabsorbed at all, or only to a 
'mited extent, are concentrated by the tubular reabsorption of 
Water so that they appear in the urine in much higher concen- 
eons than in the plasma or glomerular filtrate. Included in 
S category are urea, creatinine, excess sodium chloride. phos- 
Phate, sulfate and many other end products of metabolism (q.v.) 
nd, Where present in the plasma, substances foreign to the body. 
heh ereas the energy for the process of filtration is supplied by 
die ra the energy for tubular reabsorption must be made avail- 
iin ocally by the metabolism of the tubule cells; this reabsorp- 
ites is transmitted through what are probably fairly com- 
Or e ed enzyme systems, each system being more or less specific 
‘ Mae teabsorptive process. These circumstances limit the rate 

Ubular teabsorption of each substance to more or less fixed 
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and characteristic maxima. In general, saturation of one transport 
system (e.g., glucose) does not interfere with the reabsorption of 
other substances (e.g., phosphate), indicating a plurality of trans- 
port systems in the tubule cells. 

In addition to the processes of filtration and tubular reabsorp- 
tion, the tubules are engaged in the abstraction of some substances 
directly from the blood of the peritubular capillaries (or more 
properly from the interstitial fluid between the capillaries and 
the tubules) ; these substances are deposited directly in the tubular 
urine (tubular excretion). Again, as in tubular reabsorption, be- 
cause of their enzymatic nature tubular excretory processes are 
generally limited by maximal rates. 

Tubular excretion varies widely among the vertebrates and is 
solely responsible for urine formation in the fishes that lack glo- 
meruli (Lophius piscatorius, Opsanus tau and many other marine 
fishes) ; in these the nephron consists of a single segment analogous 
with the proximal segment of the glomerular vertebrates. Among 
the substances known to be excreted by the tubules in man are 
many conjugated aromatic acids containing the acetyl radical, 
CH;CO—. It seems probable that tubular excretion serves to 
expedite the removal from the body of aromatic residues that are 
metabolized with difficulty. 

A notable feature of tubular excretion lies in the fact that when 
a substance is excreted by both the glomeruli and the tubules it 
may be completely removed from the blood during a single cir- 
culation through the kidney and concurrently deposited in the 
urine. In such a case, a simple calculation based on the quan- 
tity contained in each millilitre of plasma and the rate of ex- 
cretion (in milligrams per minute) affords a measure of the renal 
blood flow. The substances most widely used for this purpose are 
the synthetic compounds p-aminohippuric acid (PAH) and 
iodopyracet (Diodrast) compound, which lend themselves to ready 
chemical determination. The extraction ratio, or fraction re- 
moved during the renal passage of blood, of p-aminohippuric acid 
averages 91% in man. Failure of this figure to reach 100% is in 
part attributable to the fact that some of the blood from the renal 
artery passes to the renal vein by way of nonexcretory channels 
(the fatty capsule, etc.). 

The renal blood flow in the human male, discounting the small 
fraction of “uncleared” blood, averages slightly under 1,200 ml. 
per minute (slightly less in females), or 15% to 20% of the total 
cardiac output. Fifty-five per cent of this blood (655 ml. per 
minute) represents plasma, from which is formed the 130 ml. of 
glomerular filtrate mentioned above; i.e., about 20% of the plasma 
is filtered during its passage through the glomeruli in order to elab- 
orate 1-2 ml. of urine per minute. 

3. Ennervation of the Kidneys.—The kidneys are supplied 
with vasoconstrictor nerves through the thoracolumbar sympa- 
thetic nervous system and studies in man show that circumstances 
(circulatory failure, traumatic shock, hemorrhage, pain, exercise, 
etc.) that activate the sympathetic nervous system variably re- 
duce the renal blood flow. Epinephrine (adrenaline), the vasomo- 
tor-active hormone of the adrenal medulla, has a similar action, 
as do many synthetic vasopressor drugs. It is probable that, in 
addition to the sympathetic nervous system, one or more naturally 
occurring humoral agents (apart from epinephrine) can modify the 
renal blood flow, but the nature of such agents and the condition 
of their secretion are undetermined. The renal sympathetic fibres 
are normally not tonically active, and denervation of the kidney, 
while preventing vasoconstriction, does not increase the renal blood 
flow. 

Only a few measures are known by which the renal blood flow 
may be markedly increased, and these measures are transient in 
action. In general, the renal circulation shows a remarkable degree 
of autonomy, an autonomy that is sacrificed only in physiological 
emergencies. There is no evidence to show that the renal nerves 
exert a regulatory action upon tubular transport processes, either 
reabsorptive or excretory. 

4. Importance of the Kidneys.—The astonishing fact that 
nearly one-fifth of all the blood pumped out of the heart, which 
amounts to 3.5 to 6 l. per minute, should go to the kidneys in order 
to enable them to elaborate the apparently trifling quantity of 1 
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to 2 ml. of urine per minute is to be explained only by reference, 
first, to the evolution of the vertebrate kidney (see above, Embry- 
ology), which accounts for its circuitous method of operation, and 
second, to the importance of the organ in respect to maintaining 
the composition of the body fluid, the fluid that Claude Bernard 
called our “internal environment.” 

The importance of the kidneys as the major route of excretion 
is not to be minimized, but it must be emphasized that they play 
an equally vital role in the precise conservation of salt and water, 
and in other respects are highly important in the regulation of the 
body’s internal environment. 

5. Factors Influencing Excretion.—It is a matter of com- 
mon knowledge that the rate of water excretion as urine is reduced 
on a low fluid intake and may be greatly increased (diuresis) by 
the ingestion of large quantities of water or liquid foods. These 
changes in urine volume are related not to changes in renal blood 
flow or filtration rate but to changes in the tubular reabsorption of 
water. About seven-eighths of the water of the glomerular filtrate 
is invariably reabsorbed under all normal conditions (obligatory 
reabsorption), leaving about one-eighth for variable water excre- 
tion in relation to the state of hydration of the body (facultative 
excretion). Variations in facultative excretion are related to the 
secretion into the blood of the antidiuretic hormone by the neuro- 
hypophysis of the pituitary gland, this secretory process in turn 
being related to the activity of osmotically sensitive receptors in 
the central nervous system. During dehydration, activation of the 
osmoreceptors leads to increased secretion of the antidiuretic hor- 
mone, which promotes the reabsorption of water; during hydration, 
a decrease in the concentration of the antidiuretic hormone in the 
blood permits water to be excreted up to the maximal limit of one- 
eighth of the glomerular filtrate, or at a maximal rate of approxi- 
mately 20 l. per day. Diuretic drugs act in various ways, e.g., 
some by blocking the tubular reabsorption of sodium (organic 
mercurials) and some by opposing water reabsorption osmotically 
in the renal tubules (sucrose, etc.). Others inhibit the action of 
carbonic anhydrase, thereby decreasing the reabsorption of sodium 
and bicarbonate and increasing the excretion of water. The na- 
ture of the action of still other diuretics, such as the thiazide 
derivatives, is not known. (See also Diuretics.) 

The greater part of the work done by the kidney, in the thermo- 
dynamic sense, is related to the tubular reabsorption of filtered 
substances, and no estimate of this work can be obtained by ref- 
erence to the final urine only. (H. W. Sx.) 


II. DISEASES AND THEIR MEDICAL TREATMENT 


The urinary system may be affected directly by a diversity 
of inflammatory, vascular, neoplastic and congenital disorders 
that interfere with normal urine formation by destruction of kid- 
ney tissue, obstruction to urinary outflow or local circulatory 
derangements. In addition, the kidney is frequently involved 
in diseases that arise elsewhere in the body. Certain discrete 
groupings of symptoms and signs (syndromes) are encountered 
repeatedly in every type of urinary system disease, regardless 
of etiology. An understanding of the changes in kidney functions 
responsible for these syndromes has resulted in more effective 
general medical management of renal disease, even when specific 
causation is unknown or irremediable. It is therefore appropriate 
in this section to consider first the functional changes and then 
the specific disease entities. 

1. Renal Insufficiency and Uremia.—The most serious 
functional disorders arise when kidney function and urine forma- 
tion cease altogether (anuria): The resulting syndrome of uremia 
is no longer attributed to retention of urine per se but instead 
is taken to mean a derangement of the chemical composition and 
the volume of the body fluids. (See Epema; METABOLISM, Dis- 
EASES OF: Liver and Renal Disease.) The nitrogenous end prod- 
ucts of protein and purine metabolism, which are normally elimi- 
nated in the urine, begin immediately to accumulate in the blood. 
The resultant elevation in the nonprotein nitrogen (NPN) con- 
centration in the blood (azotemia) is due principally to an increase 
of urea, but increases in uric acid, creatinine and other products 
also contribute. Acidosis due to the retention of acid formed dur- 
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ing normal metabolic processes leads to a fall in plasma bicarbonate 
concentration and to disturbances in electrolyte distribution be. 
tween the cells and extracellular fluids. The concentrations of 
potassium, phosphate and sulfate ions rise in the blood; calcium 
levels decrease. These changes may develop within a few days; 
the blood urea nitrogen (BUN) concentration rises approximately 
50 mg. per cent (ż.e., per 100 ml. of blood) per day following 
complete renal shutdown, leveling off at between 200 to 300 mg, 
per cent and only in rare cases exceeding 400 mg. per cent, AL 
though the symptoms of nausea, vomiting, drowsiness deepening 
to coma, and a bleeding tendency suggest the action of some toxin, 
none has been discovered. It is not unlikely that the widespread 
derangement of the body composition, dehydration, anemia and 
complicating high blood pressure may account for most manifesta- 
tions. Fortunately, many of the causes of acute renal failure do 
not produce irreversible renal damage so that repair of the under. 
lying defect, coupled with correction of the water and electrolyte 
derangements, often results in complete and. lasting. recovery, 
Ordinarily, conservative measures aimed at replacing deficits, con- 
trolling infection and maintaining nutrition are sufficient but oc- 
casionally hemodialysis by an artificial kidney may be lifesaving, 
In this procedure the blood is restored to normal composition by 
passing it through a series of thin-walled cellophane tubes im- 
mersed in fluid of correct electrolyte composition, with which it 
comes into equilibrium by diffusion, (See also ARTIFICIAL Or 
GANS: Artificial Kidney.) Repeated instillation of large quanti. 
ties of appropriate solutions into the peritoneal cavity may be 
equally effective in promoting the removal of retained products 
and the replacement of losses by peritoneal dialysis (że, by dif- 
fusion across the peritoneal membrane). 

In chronic renal disease, renal failure may appear much more 
insidiously over the course of many years. One of the earliest 
signs of renal insufficiency is an impairment of urinary concen- 
trating capacity so that the output of urine fails to decrease nor- 
mally at night and sleep is interrupted by the need to empty the 
bladder (nocturia), Quantitative evaluation of kidney function 
indicates that renal damage may be very extensive, with a fall in 
glomerular filtration rate to as low as 25% of normal, before ab- 
normal retention of nitrogen or other evidences of renal failure 
become manifest. Inability to excrete test substances like phenol- 
sulfonphthalein (PSP) or iodopyracet (Diodrast) may indicate 


tubular secretory inadequacy prior to glomerular defect in some 
renal diseases, e.g., pyelonephritis. Retention of phosphate, kA 
over- 


of calcium and persistent acidosis, together with secondary 
activity of the parathyroid glands, may ultimately give rise to & 
striking alteration in the bones (renal osteodystrophy) that inter 
feres with growth and development (renal rickets) in children 
or causes pain and deformity in adults (osteomalacia). Anemia 
sooner or later makes its appearance and may. be the first ne 
festation that brings a patient to the attention of a physica 
The aim of treatment is to forestall the development of chem! 0 
abnormalities as long as possible, to maintain well-being a es 
correct any disorders promptly as they arise. Dietary rei 
are imposed only as required, not as a general rule. Thus $ a 
intake must be reduced when fluid retention leads to dropsy. i 
care must be taken to avoid undue deprivation and the ill at 
of insufficient sodium, Likewise, protein intake may be int 
ished to prevent intensification of the acidosis but not ye ee 
of producing a dietary lack. Management, therefore, MU 
devoted, watchful and adjusted to the long term in order to 
long life. ap 
2. Proteinuria and the Nephrotic Syndrome—The 
pearance of protein in the urine usually heralds the onse fevet 
disease, though it may occur transiently in heart failure, very 
and other conditions that affect the renal circulation. our and 
small quantity of protein (seldom more than 80 mg. Pet ay 


F iA p t, 
mostly mucoprotein from the cells lining the urinary tract) 


5 à 
be detected in the urine of normal persons, With ren art 
plasma proteins are excreted in the urine in amounts and ate 
roughly proportional to the severity of the renal, injury © cod 


easily detectable as a cloudy coagulum when the urine 1S a th 
and heated. The movement of protein from the bloo 
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urine probably takes place across glomerular membrane that has 
been damaged by disease, presumably through pores or rents that 
tend to permit the movement of smaller molecules more readily 
than larger ones. The glomerular membrane may show relatively 
little damage but some change is always detectable by electron 
microscopy, though pores as such have not been conclusively 
demonstrated. Since albumin makes up the bulk of the small 
protein molecules in the blood, it dominates the urinary protein 
pattern and for this reason the loss of protein in the urine is often 
referred to as albuminuria, though other proteins are always pres- 
ent, Indeed, with more profound damage selectivity becomes less 
obvious and larger molecules may escape from the blood almost 
as rapidly as albumin so that the protein mixture in the urine 
resembles a dilute solution of the blood plasma: For reasons that 
remain obscure, upright posture or heavy exercise may in rare 
occasions induce transient but heavy urinary loss of plasma pro- 
tein in young people. A distinctive proteinuria (Bence Jones 
type) occurs in multiple myeloma, a neoplastic disease in which 
overgrowth of plasma cells results in bone tumours and the manu- 
facture of abnormal gamma globulin. The protein in the urine 
consists of the abnormal globulin, which, in the laboratory test 
devised by H. Bence Jones, coagulates when the acidified urine 
is heated to 60° C., redissolves at 100° C., and again precipitates 
with cooling. 

When the protein loss each day exceeds 100 mg. per kilogram 
of body weight, the nephrotic syndrome develops. The preferen- 
tial loss of albumin results in a fall in the plasma albumin concen- 
tration from the normal level of 4 grams per cent to as low as 0.5 
gram per cent (hypoalbuminemia). The other protein ingredients 
may also be reduced but never to the same extent. As a result, 
the osmotic attraction of the blood, which is exerted chiefly by 
the albumin and which prevents water and diffusible solutes from 
escaping through the capillary walls into the tissues, is critically 
reduced and the tissue fluid gradually increases. The accumulation 
of fluid in the tissues (edema; g.v.) and body cavities (effusions) 
may produce a striking change in appearance and may prove ex- 
ceedingly uncomfortable, Since the fluid tends to gravitate to the 
lower parts of the body, the feet, legs and thighs may be grossly 
swollen at a time when the face is but slightly puffy. The water- 
logged tissues are inelastic and malleable so that they pit under 
Pressure, persistent depressions being left by constricting garters 
or shoes. The abdomen is often greatly distended by the collec- 
tion of fluid within the peritoneal cavity (ascites) or the lungs 
are compressed by effusion into the spaces about them. An in- 
Crease in the fatty constituents of the blood is usually so marked 
that the plasma becomes turbid or milky and the cholesterol level 
rises from the normal value of about 250 mg. per cent to more 
than 1,000 mg. per cent. Therapy aims at elimination of under- 
lying renal disease, correction of edema and control of complica- 
tions such as infection, Rest, albumin replacement and the use of 
drugs that increase urine flow (ie., diuretics, e.g., chlorthiazide, 
Mercurials and xanthine derivatives) often produce lasting relief. 
son may follow administration of corticosteroids in high 

sage, 

3. Renal Hypertension.—High blood pressure has long been 
recognized as a common concomitant of renal disease, nearly 
always complicating the course of terminal uremia. A number 
of facts suggest that the kidneys play an important role in regu- 
ating the blood pressure level. H. Goldblatt and his associates 
(Cleveland, O., 1934) showed that constriction of the renal artery 
i followed in the dog’by a rise in blood pressure. Other workers, 
ae R. Tigerstedt in Sweden, E. Braun-Menendez in Argen- 
P a, and I. H. Page in the United States, were successful in find- 
T enzyme, renin, in kidney tissue that acts upon a plasma 

Sbulin to produce a polypeptide, angiotensin, that is a potent 
Pressure-raising (pressor) agent. However, angiotensin is very 
ane to detect in the blood and has not been proved conclu- 
ide to be involved in renal hypertension. Indeed, there is some 
è ence that the blood pressure rises in the absence of the kid- 
tic’ Suggesting that control may be exerted by the renal elabora- 
mal a some substance that keeps the pressure down within nor- 

imits. Whatever the merit of these arguments it is clear that 
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renal injury itself is responsible in some manner for hypertension. 
Renal insufficiency is not a necessary feature. Both unilateral 
renal disease and occlusion of a renal artery by an arteriosclerotic 
plaque or by a localized overgrowth of arterial muscular and fi- 
brous tissue (fibromuscular hyperplasia), neither of which reduce 
urine formation significantly, have been found to cause hyper- 
tensive disease that may be cured by removal or revascularization 
of the affected organ. 

The development of methods to visualize the renal vascular sys- 
tem by X ray (angiography) greatly enhanced the certainty of 
diagnosis and the success of surgical intervention. Any attempt to 
lower the blood pressure to normal by medical means must be 
made cautiously because the attendant fall in renal blood flow 
may produce additional renal damage. Treatment of the compli- 
cations of hypertensive disease, especially congestive heart failure, 
almost always results, however, in improved renal function. (See 
Bioop Pressure: High Blood Pressure; HEART, DISEASES AND 
Derects or: Hypertensive Heart Disease; RavioLocy: Diagnostic 
Radiology: Urinary Tract.) 

4. Glomerulonephritis—aAcute diffuse glomerulonephritis 
(often referred to as Bright’s disease) usually begins abruptly one 
to two weeks after the onset of a severe sore throat or scarlet 
fever with puffiness of the face and swelling about the ankles, the 
appearance of bloody urine (hematuria) and proteinuria, elevation 
of the blood pressure, and uremia. It is generally believed to arise 
as a complication of infections by certain strains of hemolytic 
streptococci (most frequently type 12). In typical instances the 
urine contains red cell casts’ (cylindrical extrusions from the 
tubules composed of coagulated protein, detritus, and red blood 
cells) and is reduced in quantity. Both kidneys are swollen and 
often peppered with small hemorrhages. Microscopic examina- 
tion reveals diffuse glomerular capillary damage that consists of 
proliferation of the epithelial layers, occlusion by small thrombi, 
and infiltration by inflammatory cells. These changes apparently 
interfere with filtration, accounting for the tendency to retain 
nitrogen, water and salts. In a small number of patients, heart 
failure, convulsions or uremia may prove fatal but in the ma- 
jority recovery occurs within a few weeks. In the main, acute 
nephritis is a disease of childhood, and when it occurs in adults 
the outlook is less favourable. 

In about 10% of children and in as many as 80% of adults 
healing fails to occur and chronic diffuse glomerulonephritis de- 
velops. When this happens, the inflammatory changes persist; 
here and there glomeruli cease to function because they are blocked 
by the proliferating epithelial tissue, infiltrated by hyaline ma- 
terial and replaced by scars; tubules degenerate and disappear; 
and eventually the kidneys shrink to small, granular, grossly de- 
formed structures. This course may be run in a few months 
but more often the acute episode subsides and the urine clears 
completely, save perhaps for slight persistent proteinuria. The 
behaviour of the latent disease thereafter is variable. The patient 
may live out a normal life span with no further difficulty or, as 
is unfortunately more often the case, after a few years of latency 
evidence of renal insufficiency becomes increasingly apparent. In 
some patients, increasing proteinuria is associated with the ap- 
pearance of the nephrotic syndrome, which ultimately clears as 
the terminal phase, marked by hypertension and uremia, sets in. 
In most cases, the deterioration in renal function progresses slowly 
to the terminal stage without evidence of a nephrotic phase. Oc- 
casionally, however, the blood pressure rises suddenly to very high 
levels with marked acceleration of the course. The major thera- 
peutic desideratum is to prevent streptococcal infection by early 
chemotherapeutic control. Antibiotics proved a boon not only in 
reducing the incidence of glomerulonephritis but also in minimiz- 
ing the spread of nephritogenic strains of streptococci throughout 
the community. Unfortunately, chronic diffuse glomerulone- 
phritis usually appears de novo without a preceding acute epi- 
sode, possibly because the initial episode is often so mild that it 
is unrecognized. Many medical investigators believe there may 
be two forms of the disease: one, clearly related to the streptococ- 
cus, in which the course is dominated by the effects of hypertension 
and progressive renal failure; and a second, of uncertain etiology, 
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characterized chiefly by the nephrotic syndrome leading to uremia. 
In any case, therapy must be symptomatic with emphasis on con- 
trol of infection, nephrotic syndrome, anemia, debility and 
uremia, 

5. Nephrosis.—Friedrich von Müller introduced the term ne- 
phrosis in 1905 to denote renal disorders characterized by de- 
generative rather than inflammatory change. Today the term is 
used more loosely to refer to a heterogeneous group of conditions 
that have little in common except tubular cellular damage. In 
general they may be divided into two major categories, one charac- 
terized chiefly by excessive proteinuria, the other by degenerative 
and necrotic lesions of the tubules. 

The First Group.—This group has proved exceedingly difficult 
to unravel since its hallmark, the nephrotic syndrome, appears in 
the course of many disorders; i.e., both in those that are pri- 
marily renal (like glomerulonephritis) and in others that originate 
elsewhere in the body with renal involvement as a secondary event. 
Idiopathic nephrotic syndrome occurs as a primary entity of un- 
known cause in children between two and six years of age in the 
absence of antecedent streptococcal disease. In adults, this dis- 
order is uncommon, accounting for no more than 10% to 15% of 
cases of nephrotic syndrome. Evidences of renal damage are at 
first minimal or indetectable though the urinary loss of plasma 
protein points to a change in glomerular permeability. Electron 
microscope studies of tissue obtained by needle biopsy have shown 
that the foot processes of the glomerular epithelial cells are thick- 
ened and fused and the basement membrane somewhat thickened. 
With progression, an obvious increase in the cellularity of the 
glomeruli and hyaline thickening of the capillary walls occurs as 
a result of endothelial and epithelial proliferation with accumula- 
tion of a basement-membranelike material subendothelially. The 
tubular cells contain large amounts of fatty material and in its 
most advanced form the nephrotic kidney is grossly swollen, pale 
and greasy. For this reason the condition was called lipoid ne- 
phrosis in the past. With healing, all these changes may clear 
but in some cases (20%-30% of children, 70%-80% of adults) 
tissue destruction leads slowly to the production of the typical 
scarred and constricted kidneys of chronic nephritis. Some urolo- 
gists insist that the disease is indeed a variant of glomerulone- 
phritis (Ellis type II) with the same etiology. A very similar 
condition can be produced experimentally in rats by antikidney 
serum of certain types or by chemical agents. 

The syndrome is also produced by a number of definable causes. 
One of these is amyloidosis, a disorder that occasionally develops 
during chronic inflammatory disease (particularly tuberculosis, 
leprosy and persistent pyogenic infections) and during certain 
neoplastic diseases, It is characterized by the deposition of a 
mucopolysaccharide-protein complex in blood vessel walls and 
glomeruli; the deposits appear to damage the glomerular mem- 
brane, resulting in the escape of plasma albumin and, if the cause 
is not eliminated, ultimately producing widespread tissue destruc- 
tion and scarring. Amyloidosis occurs in horses used for the 
production of antitoxin (e.g., against diphtheria), suggesting that 
a defective immune mechanism may be responsible. Another 
cause is intercapillary glomerulosclerosis (Kimmelstiel-Wilson’s 
disease), a late complication of diabetes mellitus that has become 
increasingly frequent as successful treatment with insulin and 
other agents has greatly prolonged life in diabetes. In keeping 
with the heavy proteinuria. the lesion consists of nodular or dif- 
fuse deposits of polysaccharide-containing material within the 
glomerular capillary walls. Characteristically, azotemia and hy- 
pertension appear at the outset. Perhaps the commonest cause 
for the nephrotic syndrome in the western world is systemic lupus 
erythematosus in which thickening of glomerular basement mem- 
branes and local necrosis of the capillary loops occur in associa- 
tion with a remarkable variety of inflammatory involvements of 
joints, heart, pericardium, pleura and other tissues, high concen- 
trations of gamma globulin and abnormal antibodies in the blood, 
anemia and a bleeding tendency. When renal involvement occurs 
the outlook is very bad; in some patients rapid deterioration 
leads to death from uremia in a few weeks but in most cases 
slower progression produces a chronic downhill course to terminal 
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renal failure in one to four years. The nephrotic syndrome, jp 
are instances, develops in man as a result of renal venous throm- 
osis. 

The Second Group—Nephroses characterized by discrete ne 
crotic tubular lesions are seen following heavy metal poisoning, i 
notably by various salts of mercury, cadmium, uranium, lead. 
bismuth and gold. Abnormalities of proximal tubular function. 
where the lesion is most striking, are evidenced by phosphaturia. 
glycosuria-and amino-aciduria; these conditions probably are môs 
marked in lead poisoning. Nausea, vomiting, diarrhea and shock 
may be the most striking initial manifestations of acute intoxica. 
tion but with renal failure and urinary suppression uremia becomes 
the central problem. Removal of mercury and lead by chelating 
agents like BAL (British antilewisite) may be lifesaving if ad. 
ministered very early; ie., before irreversible tissue damage has 
occurred. With recovery and prevention of further exposure, heal- 
ing is complete and little or no permanent injury results, Other 
substances such as carbon tetrachloride, diphtheria toxin and sul- 
fonamides may damage the nephron as a whole by direct action, 
by local precipitation or by a poorly understood “hypersensi- 
tivity” reaction. Administration of mismatched blood (with trans- 
fusion reaction), intravascular hemolysis (as in blackwater fever) 
and myoglobinuria (release of pigment from muscle cells follow- 
ing crushing injuries) may produce the same kind of change, In 
these instances, the urine may be laden with hemoglobin or myo- 
globin and numerous granular pigmented casts are found in the 
urine, 

So-called shock kidney, characterized by necrotizing lesions 
throughout the tubules, occurs after prolonged and profound re- 
duction of the arterial blood pressure with trauma. Potassium 
deficiency, a condition that occurs more frequently today than in 
the past owing to the striking efficiency of the newer diuretic agents 
in augmenting potassium excretion, has been found to produce a 
vacuolated lesion in the tubule that is most marked in the proximal 
convolutions; the lesion ranges in severity from minimal degenera: 
tive change to cellular swelling with partial obliteration of the tu- 
bular lumen. This lesion, which may be seen following potassium 
depletion due to various gastrointestinal disorders (e.g, ulcerative 
colitis, dysentery, sprue, malabsorption syndrome, and misuse of 
laxatives), hyperadrenalism (Cushing’s syndrome or prolonged 
cortisone therapy) and various types of renal disease, may 
associated with impairment of the kidneys’ ability to concentrate 
and acidify the urine. There is no evidence that potassium 
nephropathy causes permanent renal injury but it does lead to 
increased output of urine and slight impairment in PSP excretion. 

6. Nephrosclerosis and Other Vascular Injuries —Vastle 
lar lesions may be found in the kidneys of most patients "i 
hypertensive vascular disease. The smallest branches are E, i 
most severely affected, showing tortuosity and fatty deposits in a 
walls, A reduction in calibre results from thickening of the ent y 
thelial lining and sclerosis of the muscular layer. Diffuse e 
ring of the kidney, called benign nephrosclerosis, is usually 
mal. w, a 
As a rule, there is little clinical evidence of renal injury p 
from moderate proteinuria, but in rare cases, and with, sufficien 
time for progression, scarring and constriction results in E 
and anatomical changes like those of chronic nephritis: A mally 
more rapidly progressive form of renal failure is gcc ; 
superimposed upon hypertensive disease by the appear an 
necrotizing endarteritis of the small vessels in the kidney, t £ 
producing malignant nephrosclerosis, in which widest a 
struction of glomeruli and tubules and intensification of a 
hypertension leads to the rapid development of uremits, 
failure, serious vascular damage in the eyes and death. This) 
drome may also occur in the absence of preceding dis priti$ 
may complicate the course of glomerulonephritis or pyeten a af 
(infection of kidney and renal pelvis), adding to the contu! Ine 
diagnostic classification and the difficulties of managemen ph 
flammatory disease of the renal vasculature and malignant 7 pe of 
sclerosis are also encountered in periarteritis nodosa tå derma 
inflammation of the smaller arteries of the body) and scler 
(a skin disease) as one aspect of a generalized disorder- 
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An infarct, or localized area of tissue death, may occur following 
occlusion of one of the renal arteries by compression or by a 
blood clot that has been dislodged from its site of origin elsewhere 
inthe body (¢.g., from the heart). As a rule, infarction is symp- 
tomless but in some cases there may be severe back pain, renal 
colic, fever, hematuria and an abrupt rise in blood pressure that 
leads in rare cases to malignant nephrosclerosis. 

7, Urinary Obstruction.—Interference with the flow of urine 
may occur at any point along the urinary tract. Whatever the 
point of obstruction, the accumulation of urine behind it under 
pressure causes dilatation of the urinary passages and changes 
in urine formation. Acute dilatation usually gives rise to pain 
in the back, abdomen or groin, depending upon the site of disten- 
tion. Urine flow is obviously diminished or is absent. More 
often, however, obstruction develops gradually and silently. 
Blockage of the ureteropelvic junction (ż.e., the junction of the 
renal pelvis and the ureter) or ureter by stone, tumour, scarring, 
congenital malformations, external compression or abnormal 
ureteral muscular activity will give rise, if long maintained, to a 
gtoss overdistention of the renal pelvis and calyces that slowly 
encroaches upon the renal parenchyma (unilateral hydronephro- 
sis), Over the course of several months the kidney may be re- 
duced to a shell of relatively functionless tissue. The unaffected 
kidney continues to form urine normally and deals adequately 
with the excretory demand, Hence, a moderate aching pain in the 
loin may be the only warning before signs of urinary infection or 
an intra-abdominal mass attract attention. Lower urinary tract 
obstruction by prostatic enlargement, congenital abnormalities of 
the bladder orifice and urethra, and neurogenic disorders that pre- 
vent complete emptying may cause bilateral hydronephrosis and 
hydroureter. Under these circumstances the dilated bladder is 
never completely emptied so that a residual pool of urine invites 
infection, the bladder musculature undergoes hypertrophy and 
thick muscle cords stand out as trabeculae. Under the force of 
the distending urine, outpouchings (diverticuli) of the bladder may 
be formed within which urine stagnates and stones may form. 
Even when far advanced, the associated renal lesion does not 
induce so severe a grade of uremia as intrinsic renal disease and 
with therapy it may display a surprising capacity for restoration 
and healing. X-ray studies and cystoscopy are the most important 
diagnostic tools. 

Therapy is necessarily surgical and must be directed at removal 
of the obstructing agent, . Drainage of the impounded urine and 
decompression of the urinary system may be followed by collapse 
if carried out too rapidly; such treatment is also often followed by 
a prolonged period of excessive loss of water and salt, both of which 
may have to be replaced. (See also Catcutus [ın Meprcine]: 
Urinary Calculus Disease.) 

8. Infections of the Urinary Tract.—Infection of the urinary 
tract is exceedingly common, is often overlooked and is capable 
of Producing progressive, irreversible and extensive renal damage 
at any age. Interference with urine flow seems to provide a set- 
ting within which bacteria flourish. The ease with which fecal 
Soiling May occur probably explains the frequency with which Æ. 
toli and other enteric organisms are involved. Girls and women 
{te particularly prone to lower urinary tract infection, presumably 
Renee contamination of the urine is easier and the urethral 
eee the bladder shorter. In addition, childbearing usually re- 
ults in stretching or laceration of the muscles of the pelvic floor 
With loss of support for the bladder and urethra, the resultant 
nP acement and herniation leading to dilatations (cystocele or 
nthrocele) within which urine tends to pool. Under these cir- 
‘Umstances urine may be passed involuntarily, particularly with 
an effort (stress incontinerice), and infection of the urine 
oder infection and inflammation (cystitis) gives rise to 
aad fe abdominal discomfort or fullness, burning on urination 
He TETEE voiding of small quantities of urine, which is aE 
ess fr ang and obviously purulent.: In men, cystitis is muc! 
cc €quent but inflammation of the prostate (prostatitis) may 
tteth Spontaneously, or as the result of instrumentation or with 

ritis due to gonococcal or other infections. Symptomatology 
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is similar to that of cystitis and a urethral discharge may be 
evident. The prostate is enlarged, tense and quite tender on palpa- 
tion. Abscess formation within the prostate may necessitate sur- 
gical drainage. Urethral infection often persists for many years 
with stricture formation that may ultimately obstruct urinary 
outflow. 

Infection of the kidney not uncommonly follows a lower urinary 
tract infection, although at least half of all cases of acute pyelone- 
phritis begin in healthy persons without obvious preceding illness. 
Nevertheless, it occurs 15 to 20 times more frequently in patients 
with obstructive disease than in other persons and it is a promi- 
nent complication of late pregnancy when the gravid uterus com- 
presses the ureters. Reflux of urine from the bladder probably 
plays a major role in the ascending spread of infection to the 
kidney, but bacteria are also carried to the kidneys in the blood 
stream. One or both kidneys may be affected. The infection is 
usually confined to the medulla, where streaks of inflammation 
and small abscesses abut upon the lining of the pelvis, which is 
diffusely inflamed. The process tends to subside and heal, if un- 
treated, within one to three weeks, giving rise to scarcely detectable 
linear scars compressing dilated and functionless tubules. Clini- 
cally, the disorder begins suddenly with chill and fever, pain and 
tenderness in the loin over the affected kidney, and the appearance 
of pus, albumin and bacteria in the urine. The acute infection 
usually responds to vigorous antibiotic therapy though correction 
of any underlying obstructive process is required for success in 
preventing recurrence. 

Diabetes mellitus predisposes to particularly severe kidney in- 
fection, and may be associated with such profound medullary tis- 
sue damage that the renal papillae become necrotic (necrotizing 
papillitis) and are sloughed as large masses of tissue that may be 
passed in the urine, accompanied by typical renal (ureteral) colic; 
i.e., pain in the ureter. The same condition occurs occasionally 
in persons who habitually take large quantities of acetophenetidine 
(phenacetin) daily for headache, It is not clear whether phenace- 
tin nephritis is a form of pyelonephritis or results from taking the 
drug. 

The frequency with which chronic pyelonephritis occurs with- 
out evidence of antecedent acute infection suggests either that 
it differs basically in causation or that mild, clinically inapparent 
infection is common, With chronic inflammation, the tissue de- 
struction may ultimately be as extensive and deforming as that 
of chronic diffuse glomerulonephritis. Renal insufficiency with 
chronic pyelonephritis is distinguished, however, by early pre- 
dominance of tubular dysfunction marked by (1) inability to 
concentrate or acidify the urine, (2) excess urinary loss of po- 
tassium and sodium and (3) reduction in PSP and Diodrast excre- 
tory capacity. Glomerular deficiency, as made evident by nitro- 
gen retention, may occur much later in the course. Anemia is an 
outstanding manifestation. To what extent pyelonephritis is re- 
sponsible for hypertension is disputed. When uremia finally 
appears it seems to be much more amenable to correction; the 
course may be greatly prolonged by symptomatic management. 

Tuberculosis of the kidney usually arises as the result of in- 
vasion of the tubercle bacilli via the blood from a tuberculous focus 
in the lungs, lymph nodes or gastrointestinal tract. Multiple fol- 
licles form within the kidneys, most heal with scarring and one or 
more may grow into a mass of tuberculous granulation tissue that 
destroys kidney tissue and extends into the urinary tract. In most 
instances, the disease first manifests itself as a severe cystitis with 
hematuria. The outlook is favourable because of the availability 
of effective antituberculosis drugs. (See also TUBERCULOSIS: 
Treatment.) 

9. Tumours.—A variety of benign and malignant tumours may 
involve any of the structures of the urinary system. In men, be- 
nign prostatic hypertrophy is the commonest variety, occurring in 
about 40% of men over 50 years of age. It consists of an over- 
growth of both glandular and fibromuscular elements, often most 
marked in the median lobe, which slowly encroaches upon and ob- 
structs the urethra. Secondary infection may be a disagreeable 
and dangerous complication. 

Carcinoma of the prostate is probably the most common neo- 
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plasm in men. It usually affects the posterior lobe, producing a 
bony, hard, nodular enlargement that may be easily felt on rectal 
examination. The tumour grows so slowly that evidence of meta- 
static spread to bone, especially to the pelvis and spine, or to the 
brain may first lead to its discovery. Treatment is primarily surgi- 
cal, though female sex hormones and castration have proved effec- 
tive in relieving symptoms and inducing regression of metastases. 
(See also CANCER.) 

Renal tumours are usually asymptomatic, producing no more 
than dull, aching back pain until far advanced. Hematuria occurs 
frequently, often with renal colic during the passage of clots. In 
childhood, nephroma (Wilms’s tumour) is the most frequent va- 
riety. It is usually discovered as a large intra-abdominal tumour, 
sometimes in association with a striking rise in blood pressure. 
Hypernephroma and adenocarcinoma make up more than half the 
adult tumours of the kidney. Fever, weakness and manifestations 
of metastatic disease often precede the discovery of the lesion. 

Bladder tumours are probably the commonest neoplasms of the 
urinary system. Chronic cystitis, bladder infestation with Schisto- 
soma haematobium (see SCHISTOSOMIASIS), and exposure to cer- 
tain industrial by-products (e.g., 8-naphthylamine) predispose to 
epithelial papillomas, which may undergo malignant degeneration 
and invade the wall of the bladder. Hematuria is the usual symp- 
tom. 

10. Congenital Anomalies.—The hereditary and develop- 
mental abnormalities of kidney structure and function cover a wide 
range that includes congenital absence at one extreme and minor 
anatomical irregularities at the other. Cysts occur quite fre- 
quently, usually singly but in rare cases in multiple fashion and so 
extensively that little functioning tissue remains. Polycystic dis- 
ease is a familial disorder that is believed to arise from an abnor- 
mal development of renal tubules during embryonic life. Cystic 
dilatation of the collecting tubules alone may result in what is 
called medullary sponge kidney. Uremia may cause death shortly 
after birth or the condition may remain symptomless until adult- 
hood, when hematuria, discomfort from the greatly enlarged kid- 
neys, hypertension or uremia may call attention to it. In some 
cases, cystic changes are also found in the liver. Hereditary 
nephritis is characterized by persistent hematuria and nerve deaf- 
ness. Males are afflicted at a much higher rate than females and 
frequently die from renal failure in early adult life. A number of 
genetically determined defects of discrete renal function have been 
defined. These defects include urinary acidification (renal tubular 
acidosis), glucose reabsorption (renal glycosuria), and amino acid 
reabsorption (cystinuria, etc.), and impairment of water concen- 
tration (nephrogenic diabetes insipidus—a condition to be distin- 
guished from diabetes insipidus [g.v.] originating in pituitary mal- 
function). 

Anomalies of the ureters and bladder include congenital dupli- 
cation, malposition, stricture, dilatation (megaloureter), and di- 
verticuli. Failure of anterior midline closure may result in exstro- 
phy of the bladder with the bladder opening above the pubis and 
the ureters discharging urine exteriorly. All these conditions pre- 
dispose to urinary infection and its sequelae. In the more severe 
forms, survival to adulthood is uncommon but minor defects such 
as reduplication of the ureters occur relatively often and do not 
shorten life. 

For a discussion of bed-wetting—which usually does not have 
a physical cause—see ENURESIS. (S. E. By.) 


IV. SURGERY 


For some abnormalities of the urinary tract medical treatment 
suffices but for others surgery provides the only remedy. Surgery 
is employed chiefly to correct congenital malformations, to repair 
injuries or to remove stones, tumours and irreversibly diseased tis- 
sue. Compared with the need for surgery of some other organs, 
the need for operations on the urinary system is infrequent. 

A. Kidneys.—Since elimination of wastes from the body is so 
vital, operations on the kidney can assume lifesaving proportions, 
Even though only half of one normal kidney is adequate to carry 
on all necessary renal function, conservation of as much renal tis- 
Sue as possible is a major objective of renal surgery. 
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When one kidney is damaged, the normal kidney gradually e 
x N- 
larges to assume more of the work load. This readjustment i 
called compensatory hypertrophy. After destruction of one td 
ney and compensatory hypertrophy of the other, changes become 
irreversible and the damaged kidney never recovers, Because of 
the efficiency of this compensatory reaction removal of ą kidn 
may produce no reduction in the patient’s renal function, When 
on the other hand, damage to a kidney is temporary, as when a 
stone prevents the outflow of urine, the change is reversible if the 
obstruction is removed sufficiently early. 

The two kidneys, in their location close to the lumbar spinal 
column and lower ribs, lie behind the peritoneum and consequently 
can be exposed without making an incision in the peritoneal cavity, 
The usual surgical approach to the kidneys and upper portion of 
the ureters is through an oblique incision in the lumbar region a 
short distance below and paralleling the lowest rib. 

In certain cases the transabdominal approach, i.e., through an 
upper abdominal incision is used. An advantage of this incision 
in removing a kidney for malignant tumour is that it makes it pos- 
sible for the surgeon to isolate and tie off the blood vessels as the 
first step in the operation. This is done in the hope of preventing 
spread of tumour cells into the blood stream as the kidney is freed 
from surrounding tissues. 

The transthoracic approach, the one least used, may be chosen 
when wide exposure of the kidney is required, for example, when 
a kidney contains a large tumour. The incision is made through 
the pleural cavity and diaphragm. 

Nephrectomy.—Removal of a kidney, or nephrectomy, is indi- 
cated in the following five conditions, provided the opposite kidney 
can sustain life: 

1. For malignant tumour. Removal of the ‘kidney prevents 
further growth of the tumour and forestalls spread of the malig- 
nancy to other parts of the body. r 

2. For trauma when a kidney is damaged beyond repair, as it 
may be in automobile accidents. 3 

3. For infection, if a kidney has been destroyed, usually with 
complicating stones or obstruction to the ureter. Development of 
antibacterial drugs that combat pyogenic infection and tuberculosis 
reduced the need for operation in these conditions. 

4. In hydronephrosis. When a kidney has been destroyed by 
obstruction to the outflow of urine, nephrectomy is indicated to 
relieve pain and prevent infection. 

5. In ischemia of the kidney. 
an impaired blood supply is removed because it 
substance that causes high blood pressure. Removal of 
chemic kidney results in lowering of the blood pressure. |, 

Partial Nephrectomy—Removal of a portion of one ala a 
indicated to remove (1) one or more cysts, (2) a segment of t i 
kidney that drains poorly, sometimes along with one or He 
stones, (3) a portion severely damaged in an accident, (4) uh rf 
verely infected portion or (5) a malignant tumour in a patient w 
has only one kidney. indie 

Vascular Operations.—Surgery on a renal artery may La m 
cated to preserve the function of the kidney and to prevent E 
that lead to formation of toxic products that cause kigh y 
pressure. The usual operations are intended to remove ae 
of calcium from within the artery (endarterectomy), t0 ie í 
an aneurysm (saccular dilation of an artery) or to replace 
structed portions of a diseased artery. 

Miscellaneous —Pyelotomy is an incision into t 
usually to remove stones from within the kidney. 

Nephrotomy consists of incising the parenchyma move 
dular portion) of the kidney. This procedure is used to ie oe 
stones from the calyces of the kidney when they cannot 
tracted through a pyelotomy, kidney’ 

Pyeloplasty is a plastic operation on the pelvis of the 
In hydronephrosis the pelvis is dilated and drains poorly. t pies 
hydronephrotic kidney retains sufficient function to ae 
serving it, plastic operations may be performed to rete doal 
drainage, according to the particular conditions in the mm ps and 
case. Operations are designed to remove redundant portio 
restore a funnel shape to the pelvis. 


In certain’ cases a kidney with 
elaborates a toxic 
the i$- 


he renal pels 


(ie, the gar 
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Nephropexy, an operation to fix the kidney in the upper lumbar 
region, is performed when pain or obstruction results from abnor- 
mal mobility of a kidney; such mobility occurs more frequently 
in the right than in the left kidney. The range of normal positions 
is wide and not all freely movable kidneys should be fixed. This 
operation is rarely necessary. $ 

Nephrostomy consists of creating a channel by placing a tube 
in the pelvis of the kidney to permit urine to escape through the 
lumbar region; the arrangement may be either temporary or per- 
manent. Nephrostomy is sometimes indicated when an abnor- 
mality of the ureter obstructs the flow of urine from the kidney 
to the bladder, especially when there is severe infection. In such 
instances the drainage arrangement is usually temporary, i.e., un- 
til the ureter is repaired. 

Recent Developments—Recent advances in renal surgery in- 
clude the transplantation of a kidney, In a patient with either 
one or both kidneys so hopelessly diseased as to be unable to sus- 
tain life, transplantation may offer the only hope of cure. (See 
also TRANSPLANTS, TISSUE AND ORGAN.) 

Development of the artificial kidney, a mechanical device that 
removes waste products from the body, has been helpful in reduc- 
ing the risk of operations in patients with advanced kidney disease. 
With the artificial kidney, hemodialysis is carried out by a process 
similar to osmosis. The patient’s blood is pumped through tubes 
made of a semipermeable membrane that are immersed in a bath 
filter. The composition and concentration of the fluid in the bath 
filter are adjusted so that wastes are drawn through the mem- 
brane, This machine sustains life until a temporarily diseased or 
damaged kidney recovers and can again carry on normal function, 
or until a transplanted kidney assumes its new role in the host. 
(See also ARTIFICIAL OrGANS: Artificial Kidney.) 

2, Ureters.—Since the function of the ureters is to convey urine 
from the renal pelvis to the bladder, operations are primarily con- 
cerned with providing normal drainage. The ureters may be op- 
erated on to remove stones, to’ remove kinks and to enlarge a 
narrowed channel. Whenever the urinary bladder is removed it is 
necessary to transplant the ureters to some other structure to pro- 
vide for continued excretion of urine. 

Ureterectomy.—The entire ureter is removed when a tumour 

arises in the ureter or in the renal pelvis since these tumours tend 
to spread along the ureter. Removal of the entire ureter requires 
removal of the kidney as well. This combined operation (nephro- 
ueterectomy) may be performed through two separate incisions, 
one in the lumbar region and another in the lower abdomen, or 
through one long abdominal incision. 
; Ureterectomy may be indicated when the ureter remains an 
infected stump after removal of the kidney for infection. In some 
‘nstances urine from the bladder refluxes into a ureteral stump and 
Provides a source of infection that persists until the ureter is 
removed, 

Ureterotomy—This operation consists of incising the ureter, 
usually to remove a stone (calculus). If the stone is small and 
îs located in the lower portion of the ureter, open operation may 
me be required; it may be possible in such circumstances to ex- 
at the stone by placing a cystoscope in the bladder and using a 
ais metal cage to entrap the calculus and extract it. Another 
ja od is to pass small tubes (ureteral catheters) past the stone 
Bay to dilate the ureter so that the stone will pass spontane- 
a 4 ransplantation of Ureters——Whenever the urinary bladder is 
a ed or is hopelessly diseased, it becomes necessary to trans- 
vide the lower ends of the ureters to some other structure to pro- 

i a route of exit for urine. Conditions that. require transplan- 
i fe of the ureters are: (a) disease of the bladder that renders 
W Competent to function, e.g., severe, chronic infection; (b) 
be vesicovaginal fistula in which all urine drains from the blad- 
ae the vagina, provided the condition is so advanced as to be 
i ae Surgically; and (c) removal of the bladder, Eg. because 
lang enânt tumour. Cutaneous ureterostomy consists of trans- 

ae Ing the ureters to the skin, usually of the lower abdomen. 
a © 1S collected through catheters or into plastic cups placed over 

new Openings. 
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Ureterosigmoidostomy consists of implanting the ureters into the 
rectum so that urine is voided with the feces, as it is in birds and 
reptiles. Urinary continence is maintained by the anal sphincter. 
Ureters may also be implanted into a segment of the small bowel 
(ureteroileostomy); this operation provides a conduit for the 
urine to an opening in the abdominal wall, where it is collected in 
a plastic bag. 

Miscellaneous——When a ureter is ruptured and completely di- 
vided, the two ends are united by suturing them together (uretero- 
ureterotomy). Usually a small catheter is left in the ureter and 
brought out the urethra to serve as a splint during healing. When 
the lower part of one ureter is damaged beyond repair another 
method of providing drainage for the kidney is to implant the re- 
maining part of this ureter into the normal ureter of the opposite 
kidney (ureteroureterostomy). 

Ureteroneocystostomy consists of reimplanting the end of a 
ureter into the urinary bladder. This operation is performed to 
eliminate reflux of urine from the bladder to the kidney when the 
normal valvelike structure of the lower end of the ureter is lacking 
at birth or is destroyed, as by infection. 

A ureterocele is a ballooning out of the lower end of the ureter 
that bulges into the urinary bladder. It has a tiny opening, which 
impedes the flow of urine from the ureter into the bladder. The 
opening is enlarged by removing a cuff of tissue from the uretero- 
cele (ureterocelectomy). 

When segments of the ureter are diseased a portion of the small 
bowel, the ileum, may be used to replace the segment. When the 
lower end of the ureter is diseased an alternative procedure is to 
make a flap from the bladder to replace the lost ureter. 

3. Urinary Bladder.—Since the function of the urinary blad- 
der is to store urine between urinations one chief objective of any 
surgical procedure on the bladder is to assure its adequate capacity. 
Fortunately, the elasticity of its musculature provides a wide mar- 
gin of safety; large segments can be removed without interfering 
with the bladder’s function. 

One of the most frequent types of bladder surgery is that for 
removal or destruction of tumours. Bladder tumours may appear 
benign at the outset but they have a tendency to recur and become 
malignant. Other indications for operation are bladder stones, 
diverticula and foreign bodies. 

The bladder is exposed surgically by an incision through the 
lower abdominal wall, usually along the midline, without opening 
the peritoneal cavity. Filling the bladder with water facilitates its 
exposure, aiding in its identification and in separating the perito- 
neum from the bladder. 

Cystotomy—An incision into the bladder (cystotomy) is per- 
formed for removal of tumours, stones and foreign bodies intro- 
duced through the urethra. When used in the treatment of blad- 
der tumours, cystotomy is carried out to allow electroresection and 
fulguration of those tumours too extensive to be removed through 
the urethra. 

Cystostomy.—In this operation the bladder is drained through 
a tube placed into the bladder through the abdominal wall. A 
tube may be left in the bladder following cystotomy, following re- 
moval of prostatic tissue or to divert the urine from the bladder 
in conditions in which the urethra cannot function, e.g., in im- 
penetrable stricture or when a tumour obstructs the urethra. 

Cystectomy.—Partial cystectomy (removing a portion of the 
bladder wall) may be carried out for isolated tumour of the blad- 
der or for removal of an ulcer of the bladder. Total cystectomy 
consists of removing the entire bladder. This operation is per- 
formed for malignant tumours that cannot be treated by more 
conservative methods. When the entire bladder is removed it is 
necessary to transplant the ureters. 

Tleocystoplasty—This operation consists of enlarging the blad- 
der by implanting a segment of the small bowel (ileum) into the 
dome of the bladder. It is indicated in benign conditions when 
the bladder is of such small capacity that the patient must void 
exceptionally often. This procedure is used chiefly after infections 
when the muscular tissue of the bladder has been destroyed and 
replaced by scar tissue. 

Formation of a New Bladder—Exstrophy (eversion) is a con- 
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genital anomaly in which the bladder wall has failed to close; the 
interior of the bladder lies open on the lower surface of the ab- 
domen and continually drains urine through the ureteral orifices. 
To correct this condition the edges of the exstrophied bladder may 
be sutured together. Difficulty is encountered, however, in attain- 
ing urinary continence since the neck of the newly constructed 
bladder does not assume the normal sphincter function of retaining 
urine. Removal of the exstrophied bladder and transplantation of 
the ureters is a more satisfactory means of treating this con- 
dition. 

Miscellaneous —Transurethral resection and fulguration con- 
sists of removing and destroying tumours or diseased areas of 
the bladder by electrofulguration through a cystoscope placed 
through the urethra. 

When the bladder is ruptured, it must be closed to prevent es- 
cape (extravasation) of urine. The rupture may open into the 
peritoneal cavity or into the tissues of the bony pelvis, Repair 
consists of suturing the laceration. 

In urinary incontinence caused by incompetent function of the 
urinary sphincters, operation on the vesical neck sometimes re- 
stores continence. The most successful of these operations is retro- 
pubic suspension of the vesical neck in the female. The vesical 
neck and the adjacent portion of the urethra are freed and sutured 
to the lower abdominal wall or to the pubic bone. This operation 
reinforces the internal urinary sphincter, which is a part of the 
outlet of the bladder. 

Diverticulectomy consists of removing a diverticulum, a saccu- 
lar outpouching of a portion of the wall. Operation usually be- 
comes necessary because the sac interferes with urination and be- 
cause the stagnant urine in it is likely to become infected. 

The prostate surrounds the neck (outlet) of the bladder; opera- 
tions for removing vesical neck obstructions are described in RE- 
PRODUCTIVE SYSTEM: Surgery in the Male: Prostate. 

4, Urethra.—The urethra is the channel that carries urine from 
the urinary bladder to the external orifice; most urethral opera- 
tions are designed to form a channel that failed to develop prop- 
erly or to restore one that is constricted. External urethral 
meatotomy consists of widening the external urethral orifice when 
it is small, usually because of a congenital defect. This operation 
consists of enlarging the opening by incision and suturing the edges 
apart. Internal urethrotomy consists of widening a strictured por- 
tion of the urethra by incision with an instrument placed into the 
urethra. This can be accomplished with a cutting blade or an 
electrosurgical knife. Following this operation there is recurrence 
of the stricture in many cases. Excision (i.e., total surgical re- 
moval) of the stricture yields more satisfactory results. 

Excision of a strictured portion of the male anterior urethra can 
be accomplished by an incision in the perineum. This operation 
is performed in two stages. In the first stage the strictured area 
is opened and urine is allowed to escape through a new urethral 
opening in the perineum. The second stage is performed after 
healing and subsidence of the concomitant infection usually in 
six or more weeks. During this operation a new urethral chan- 
nel is formed by replacing the deficient area with adjacent perineal 
skin. 

Repair of Hypospadias and Epispadias.—In these congenital 
anomalies in the male, the anterior urethra has failed to form. A 
channel is created surgically with flaps of skin of the penis inverted 
to form a new channel. In patients with hypospadias or epispadias 
circumcision is not done because skin from the foreskin is needed 
to form a new urethral channel. 

Diverticulectomy.—Sometimes an outpouching of the urethra 
provides a site where infection is easily promoted. Urethral di- 
verticula are more frequent in the female; they are excised through 
an incision in the anterior wall of the vagina. 

Miscellaneous.—Occasionally, secondary to urethral stricture 
and infection, urine escapes through an abnormal opening (fistula) 
of the urethra. The fistulous tract is excised and the urethral 
opening closed with sutures. Any accompanying urethral stricture 
must be treated to cure the fistula. 
dae Togi ere of development, disease or damage in both 

internal sphincters, surgical attempts may be 
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made to reconstruct a sphincter muscle. In the male, stri 
fascia (connective tissue) or muscles are transplanted aroun 
urethra as it emerges from the prostate. (Retropubic Suspe 
of the vesical neck in the female has been described aboye und 
Urinary Bladder.) 

Total urethrectomy is required only on those rare occasion 
when a malignant tumour involves the posterior part of { 
urethra. After the entire urethra is excised, urine is divert 
by a tube placed in the bladder or by transplantation of the 
ters. 

If a malignant tumour develops in the anterior urethra at a di 
tance from the external urinary sphincter, removal of the inyoly 
portion of the urethra suffices. A new urethral opening is m 
by implanting the stump of the urethra into the perineum, 

See also references under “Urinary System” in the Index, 

(H. M. We) 

BwBLIocRAaPHY:—Anatomy—H. W. Smith, The Kidney: Struct 
and Function in Health and Disease (1951) ; H. Morris, Human 
omy, ed. by J. P. Schaeffer, 11th ed. (1953); L. B. Arey, Developmen. 
tal Anatomy, 6th ed. (1954); H. Gray, Anatomy of the Human Bi ho 
ed. by C. M. Goss, 27th ed, (1959) ; E. Gardner et al., Anatomy (1960) 

Physiology —H. W. Smith, Principles of Renal Physiology (1956) 
C. H. Best and B. Taylor, The Physiological Basis of Medical rae 
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tice, 7th ed. (1961). 
Medical and Surgical Treatment —E., T. Bell, Renal Diseases, 2nd 
(1950) ; R. Flocks and D. Culp, Surgical Urology (1954); J. P. Me 
The Treatment of Renal Failure (1955); A. 1, Dodson, Urological Sur 
gery, 3rd ed, (1956), Synopsis of Genitourinary Disease, 7th ed, (1962); 
F. Christopher (ed.), Textbook of Surgery, 7th ed., ed. by L, Davis 
(1960) ; G. E. Schreiner and J. F. Maher, Uremia: Biochemistry, Pat 
genesis and Treatment (1961); D. A. K. Black (ed.), Renal Disea 
(1962) ; H. P. W. White (ed.), Textbook of Genitourinary Surgery, 2 
ed. (1961) ; M. F. Campbell (ed.), Urology, 2nd ed. (1963) ; T. L. Ball 
Gynecologic Surgery and Urology, 2nd ed. (1963); D. R. Smith, Ga 
eral Urology, 4th ed. (1963) ; M. B. Strauss and L, G. Welt (eds.), Di 
eases of the Kidney (1963). 


URINE, the fluid excreted by the kidneys, containing w 
products of bodily metabolism and foreign substances absorbed 
from the gastrointestinal tract. See URINARY SYSTEM; see 
references under “Urine” in the Index. 

URMIA, LAKE (Daryacnen-yve Reza’tven), in northy 
ern Iran (Azerbaijan ostān), between 37°5’ and 38°16’ Nand 4 
and 45°58’ E, takes its name from the city of Urmia or Reza'i 
near its western shore. It is also known as the Daryachehyt 
Shahi after the conspicuous island (or promontory) of Shah 
(7,182 ft. [2,189 m.]) in the northeast. The limits of this sha 
lake vary a good deal over extensive salt marshes in the east â 
south, thereby extending the length (north to south) from 80 
88 mi. (129-142 km.) and the width (east to west) from 23 to 
mi, (37-58 km.). The area of the lake changes then from 1,545 
2,320 sq.mi. (4,000-6,000 sq.km.) between the autumn and spri 
seasons. The mean depth of the lake is 16 ft., and its great 
depth probably does not exceed 50 ft. The lake was somew™ 
larger during the Pleistocene cold spells, but remained witht 
outlet. It is about three-fifths as salty as the Dead Sea—far 
saline to permit fish life, except near the mouth of the affluent 
lower organisms. In the south is a cluster of about, 50 10% 
islands, the largest of which, Jazireh-ye Quyun, is 3-4 mi. longa 
has a spring of sweet water near which a few people graze 
goats and sheep. There are also wild pistachio trees dottin 
islands which are, otherwise, uninhabited. Under the Se 
Iranian treaty of 1921 the railway from Jolfa (Julfa) to 
and the branch line from Sofian to Lake Urmia at Sharalkht a 
with all properties pertaining to navigation on the lake od 
a Russian concession), were transferred to Iran. Motor boa 
vide weekly services and there are also clumsy craft 
bows, flat sterns, and enormous sails. (E entary 

URMSTON, an urban district in the Stretford parlani 
division of Lancashire, Eng., 6 mi. (10 km.) SW of Manc 
Pop. (1961) 43,068. The district, largely residential, come 
the three townships of Urmston, the administrative, shopping $ 
transport centre, Flixton, and Davyhulme, in the northern 
which is the Trafford Park industrial estate. Flixton Horo 
from the 17th century; is used as an assembly hall and a inl 
centre, and at Urmston a covered swimming pool was bui 
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anda large civic hall in 1947. The district is bounded by the River 
Mersey on the south and the Manchester Ship Canal on the west 
and north. Its industries, nearly all in Trafford Park, include the 
production of commercial and household goods, asbestos roofing 
sheets, pipes, railway wheels and axles, and soap. } 

URODELE, a term used for tail-bearing amphibians, sala- 
manders and allies, belonging to the order Urodela. Some authori- 
ties prefer the later terms caudate and order Caudata. See Cav- 
pATE; AMPHIBIA. 

UROLOGY, the branch of medicine, chiefly surgical, that 
deals with diseases of the urinary tract of both sexes and the 
genital tract of the male. See REPRODUCTIVE System; URINARY 
SYSTEM. 

URQUHART, SIR THOMAS (1611-1660?), Scottish au- 
thor, translator and polymath whose works are marked by original- 
ity of both language and method, was born in 1611, the eldest son 
of Sir Thomas Urquhart of Cromarty. After studying at King’s 
college, Aberdeen, he traveled in France, Italy and Spain. He was 
back in Scotland in time to fight against the Covenanters at Turriff 
(1639), and was knighted by Charles I in 1641, His strong royal- 
ist convictions led him to join the army of Charles II in 1651, and 
he was taken prisoner at the battle of Worcester and incarcerated 
in the Tower of London and at Windsor. His imprisonment was 
fairly nominal: Cromwell allowed his release on parole and after 
1653 he appears to have been at liberty. At any rate he died 
abroad, traditionally “in a fit of excessive laughter, on being in- 
formed by his servant that the King was restored” in 1660. 

Urquhart’s earliest production, Epigrams: Divine and Moral 
(1641), was an undistinguished collection of verses, which gave 
no hint of what was to come. In 1645 he published The Tris- 
sotetras, an almost impenetrably obscure treatise on trigonometry, 
paying tribute to the recently invented logarithms of his fellow 
countryman John Napier, but couched in a fantastic verbal sym- 
bolism whose would-be mnemonic value is far less assimilable than 
the normal mathematical terms. This was followed in 1652 by 
"IANTOXPONOXANON,” a highly imaginative demonstration 
of the pedigree of the Urquharts of Cromarty, traced back to Adam 
“surnamed the Protoplast.” Also in 1652 appeared a more impor- 
tant work, “EKSKYBAAAYPON,” an unclassifiable compound 
of personal, historical and patriotic reminiscence and exhortation, 
Containing his deservedly famous account of the life of James 
(‘the Admirable”) Crichton | (1560-85?). Logopandecteision 
(1653) was subtitled “An Introduction to the Universal Language,” 
but the ostensible subject is overlaid by a series of autobiograph- 
ical and apologetic digressions of great interest and some historical 
Value. These are, as Urquhart says, “bookes, on subjects never 
hitherto thought upon by any,” and the style he develops is equally 
idiosyncratic: rich, full, inventive; polysyllabic but vigorous; 
Pedantic and eccentric yet capable of presenting sharp description 
and sharper comment. 

Urquhart found the perfect medium for his “literate and com- 
Meat elucubrations” in translating the Works of Mr. Francis Rabe- 
ais (books i-ii, 1653; book iii, 1693). Though he is not always 
‘curate, and though he frequently amplifies the original, Urquhart 
Produced in this work a classic of translation and one of the most 
Wid examples of 17th-century English prose. (Although Ur- 
Guhart was Scottish, he used very few Scottish words.) His lin- 
Eble exuberance and his sympathy with the free spirit of Rabelais 
Ombined to make this the established version in English. 
eiteutatt's Works, excluding the translation of Rabelais, were 
Wer’ by G. Maitland for the Maitland club (1834); Selections 

re edited by J. Purves for the Saltire society (1942) ; Urquhart’s 

abelais was edited with an introduction by C.` Whibley (1900). 
gttockaray — J, Willcock, Sir Thomas Urquhart of Cromartie 
aD H. Brown, Rabelais in English Literature (1933) JE 
hart He icullish Eccentrics (1936) ; F. C. Roe, Sir Thomas Ur- 

‘abelais (1957). (E. G. M.) 
w RQUIZA, JUSTO JOSÉ DE (1800-1870), Argentine 
bai er and provincial caudillo, or military-political leader, who 

quered the powerful. dictator Juan Manuel de Rosas (q.v.) 
aid the constitutional foundations of modern Argentina, was 


born ; 
orn in the Province of Entre Rios on March 19, 1800. Urquiza 
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became its governor in 1842, as an ally of the Buenos Aires dictator 
Rosas. In 1851 he turned against Rosas, mainly for economic 
reasons, raised the latter’s siege of Montevideo and defeated him 
in the battle of Caseros (Feb. 1852). Urquiza called a conven- 
tion which wrote the enduring constitution of 1853 and was elected 
president for the term 1854-60. Buenos Aires, determined to 
lead the nation, seceded from the new confederation and under 
Gov. Bartolomé Mitre defeated Urquiza and the confederation 
forces at Pavón (1861). Urquiza then retired to his lands. He 
was assassinated on April 11, 1870, by the agents of López Jordan, 
an ambitious local caudillo. (T. F. McG.) 

URRACA (1080/81-1126), queen of León and Castile from 
1109 to 1126, daughter of Alfonso VI, became her father’s heiress 
when her brother, Sancho, was killed at Uclés (1108). She-was 
the widow of Count Raymond of Burgundy, by whom she had had 
one son, Alfonso Ramírez (born c. 1104), the future Alfonso 
VII. To counterbalance—it was hoped—the dangers of a female 
succession during the Almoravide crisis, Urraca’s marriage to her 
second cousin, Alfonso I of Aragon, was arranged (1109). This 
marriage, instead of producing political stability in Urraca’s king- 
dom, led to years of anarchy. Urraca and her husband, according 
to the marriage settlement, became co-rulers in each other’s lands 
and Alfonso thereupon put Aragonese garrisons into many Leonese 
and Castilian cities. The notion of an Aragonese-Castilian politi- 
cal union was, however, premature, and, while Urraca’s municipali- 
ties tended to accept the Aragonese king, the magnates were hos- 
tile. Civil war broke out and continued for years, many supporting 
the claims of the child Alfonso Ramirez to the throne. Matters 
were further complicated by the temperamental incompatibility 
of Urraca and her husband, who soon quarreled. Pope Paschal II, 
moreover, declared their marriage canonically invalid. They fi- 
nally separated in 1114, though the Aragonese king continued for 
some years thereafter to keep his garrisons in Castile and to use 
the royal title. Struggles also continued between nobles and 
municipalities, between rival bands of magnates, between the arch- 
bishops of Santiago and Toledo and between the former, Diego 
Gelmírez (q.v.), and Urraca herself. Alfonso Ramirez was 
crowned by Gelmirez in 1111 and his reign in Galicia began effec- 
tively—despite Urraca’s intermittent but active opposition—in 
1116. Urraca’s death in 1126 ended a disastrous episode to the 
medieval political history of Christian Spain. (P. E. R.) 

URSA MAJOR (Tne Great Bear), in astronomy, a constel- 
lation of the Northern Hemisphere, supposed to be referred to in 
the Old Testament (Job 9:9; 38:32), and mentioned by Homer 
in the /liad (xviii, 487). The Greeks identified this constellation 
with the nymph Callisto (g.v.), placed in the heavens by Zeus in 
the form of a bear together with her son Arcas as “bear warder,” 
or Arcturus (q.v.); they named it Arctos, the she-bear, or Helice, 
from its turning around Polaris, the pole star. The Romans knew 
the constellation as Arctos or Ursa. The quadrilateral formed 
by the four stars alpha, beta, gamma, and delta was termed Na’sh 
(a bier) by the Arabs, whence it is sometimes known as Feretrum 
Majus. The Arabic name should probably be identified with the 
Hebrew name ’Ash and ’Ayish in the Book of Job. Ptolemy 
catalogues eight stars. Of these, the seven brightest (six stars— 
alpha, beta, gamma, epsilon, zeta, and eta—are of the second 
magnitude and delta is of the third magnitude) constitute one 
of the most characteristic figures in the northern sky; the group 
has received various names—Septentriones, the Wagon, Plough, 
Dipper, and Charles's Wain (a corruption of “churl’s wain,” or 
peasant’s cart). With the Hindus these seven stars represented 
the seven Rishis. The stars alpha and beta are called the pointers, 
since they point to the pole star. Five stars of the Plough form 
an associated group with common proper motion; but alpha (the 
upper pointer) and eta (the last star of the tail) have no connec- 
tion with the others. Stars in other parts of the sky have been 
found to belong to the same cluster; Sirius, for example, is a stray 
member of it. 3 

URSA MINOR (Tue Lesser BEAR), in astronomy a constel- 
lation in the north which never sets for observers in middle north- 
ern latitudes. Seven of its stars outline the Little Dipper. Polaris, 
a second-magnitude star at the end of the Dipper’s handle, marks 
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roughly the position of the north celestial pole in our times; it is 
accordingly our pole star, or North star. The pole itself is cir- 
cling slowly among the northern constellations because of the 
earth’s precessional motion. Now less than one degree from Po- 
laris, the pole will pass this star at half this distance about the 
year 2100, , _(R. H. Br.) 

URSINS, MARIE ANNE DE LA TREMOILLE, PrN- 
CESSE DES (1642-1722), French noblewoman who exercised great 
influence in the government of Spain between 1701 and 1714. 
Born at Paris, the daughter of the duc de Noirmoutier, she married 
the prince de Chalais and went with him to Italy, where, soon 
afterward, he died. She established herself in Roman and Vatican 
society, and in 1675 married Flavio Orsini, duke of Bracciano; 
from whom, after his death in 1698, she took her title. She re- 
mained in Rome until 1701, when, after she had helped arrange 
the marriage of Philip V of Spain to Maria Luisa of Savoy, Louis 
XIV sent her to Spain to be the queen’s camarera mayor (principal 
lady of the bedchamber). 

Madame des Ursins soon established a complete ascendancy over 
Maria Luisa, who, in turn, ruled Philip V. Until 1714 it was, in 
effect, the princess who decided Spanish policy. Her views often 
differed from those of the French government and her support of 
her compatriot, the economist Jean Orry (q.v.), caused much crit- 
icism, In April 1704 both she and Orry were recalled, but the 
support of Madame de Maintenon, and of Philip and his wife, 
caused her to triumph, and she went back to Spain in 1705. Her 
influence was greatest in 1713 and 1714, when, with Orry as de 
facto first minister, a complete reform of the Spanish administra- 
tion was begun. Attempts by the princess to secure for herself 
an independent principality in Luxembourg almost caused the 
breakdown in 1713 of the peace negotiations at Utrecht which 
ended the War of the Spanish Succession. Further evidence of 
her power was provided when, after the death of Maria Luisa in 
February 1714, she arranged Philip V’s second marriage. Such, 
indeed, was her influence over the king that much credence was 
given to rumours that she intended to marry Philip herself. But 
the Spanish king’s second wife was to be Isabella Farnese and the 
match proved the undoing of Madame des Ursins. The new queen, 
warned by Giulio Alberoni, the duke of Parma’s representative in 
Madrid, of the authority exercised by the princess, picked a quarrel 
with her at their first meeting (Jadraque, Dec. 23, 1714) and im- 
mediately exiled her from Spain. She retired to Rome, where she 
died on Dec. 5, 1722. (B.J. R.) 

URSULA, SAINT, legendary leader of 11,000 virgin martyrs 
believed to have suffered under the Huns at Cologne. The story 
rests on a 4th- or 5th-century inscription stating that an ancient 
basilica had been restored on the site where some holy virgins had 
been martyred. These are mentioned again in an 8th- or 9th-cen- 
tury sermon, their number now having increased to several thou- 
sand who are reported to have suffered under the emperor Maxim- 
ian. A later form of the legend names Ursula, a British princess, 
as their leader, who was said to have gone to Rome accompanied by 
11,000 virgins and to have been killed together with them by the 
Huns on her return from the pilgrimage. The discovery in 1106 
of an ancient Roman burial ground at Cologne believed to contain 
the remains of the martyrs was the occasion of additional legends, 
which were further embellished by revelations of the visionary 
Elizabeth of Schönau. 

Ursula is remembered especially as the patron of the Ursuline 
nuns. Her feast day is Oct, 21. 

See M. Tout, “The Legend of St. Ursula and the Eleven Thousand 
Virgins,” in Historical Essays by Members of the Owens College Man- 
chester, pp. 17-56 (1902). (H. C. G.) 

URSULINES, a Roman Catholic religious order of women, 
founded at Brescia, Italy, in 1535 by St. Angela Merici as the first 
institute for women dedicated to the education of girls. The origi- 
nal Ursulines remained in their families and carried out all kinds of 
charitable work, but their main endeavour was instruction in Chris- 
tian doctrine. As the Ursulines spread throughout Italy and 
France, certain modifications of form took place, though the aim 
and spirit of the founder were preserved. In 1572 the Ursulines 
of Milan adopted the form of a congregation, living in community. 
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The Congregation of Paris in 1612 was raised to the status of 

monastic order with papal enclosure. In most modern Ursii a 
convents the enclosure has been modified to meet the needs of ie 
apostolate. Through the efforts of Leo XIII, in 1900, a “Roman 
union” of Ursuline convents was created. Many communities 
however, retain their independent organization or are united i 
smaller groups. The mystic Marie Guyard (Mary of the Intar. 
nation) in 1639 founded the Ursuline house at Quebec, the first 
congregation of women to be established in North America, The 
Ursuline habit is black with large sleeves; professed nuns Wear a 
black veil, novices and lay sisters white. See also ANGELA Meric 
SAINT; WoMEN’s RELIGIOUS ORDERS. (E.A. R) J 

URTICACEAE, the nettle family of flowering plants, belong. 
ing to the order Urticales. There are 41 genera, with about 480 
species, mainly tropical, though several species such as the common 
stinging nettle (Urtica dioica) are widely distributed and occur 
in large numbers in temperate climates. Six genera, Urtica, Parie- 
taria, Boehmeria, Hesperocnide, Laportea, and Pilea, are repre- 
sented in North America, with about 15 native species. Urtica and 
Parietaria are also found in the British Isles. 

The plants are generally herbs or somewhat shrubby, rarely, as 
in some tropical genera, forming a bush or tree. The simple, often 
serrated leaves have sometimes 
an alternate, sometimes an oppo- 
site arrangement, and usually, 
with the exception of Parietaria, 
bear stipules. Stinging hairs of- 
ten occur on the stem and leaves, 
The bast fibres of the stem are 
generally long and firmly attached 
end to end, and hence of value for 
textile use. Thus in ramie (g.v) 
a single fibre may approach nine 
inches in length, and in stinging- 
nettle may reach three inches. 
Maoutia and Urtica have also 
been used as sources of fibre. 

The small inconspicuous regu- 
lar flowers are arranged in deft 
nite (cymose) inflorescences often 
crowded into headlike clusters, 
Male and female flowers occur o 
the same plant or on different 
plants. The four or five green 
sepals are free or more oF less 
united; the male flowers contain as many stamens, opposite r 
sepals. The flowers are adapted for wind pollination. The i 
flower contains one carpel bearing one style with a brushlike stigma 
and containing a single erect ovule. The fruit is dry and ont 
seeded; it is often enclosed within the persistent perianth. i 

The family is divided, according to Engler, into two ee 
classes: (1) the Urereae with stinging hairs, including the Ea 
Urtica, Urera, Laportea; (2) others, without stinging hairs. 
also NETTLE; PELLITORY. 

URTICARIA: see SKIN, DISEASES oF. ahi 

URUAPAN (Urvapdn pet Procreso), a town of a 
the state of Michoacán, about 270 mi. (435 km.) W of tus fe the 
capital. Pop. (1960) 45,727. Uruapan, Tarascan for bah 
flowers abound,” was founded in 1533. It is famous for its C0 n- 
ful lacquer ware and handicrafts produced by the Tare al 
dians. Tourists have been attracted there by its healthful chm® 
and the many picturesque sights in Uruapán and the surround 


k e 
countryside, including the volcano Paricutín, which appear 
1943. x R. B. McCk 


RAT udo 
URUBAMBA, a river in southern Peru, rises 10 the N 


de Vilcanota on the border between Cuzco and Puno depa ` 
and flows for about 451 mi. (726 km.) to its junction waat it 
Apurímac (g.v.) to form the Ucayali. Its upper part, "indin 
passes Sicuani, Urcos, and Urubamba, is densely settled wa river 
farmers. Below Urubamba, in the Gorge of Torontoy, m) i 
plunges from 11,000 ft. (3,350 m.) to 8,000 ft. (2,440 T 


ż f k 
20 mi. (36 km.). The Inca ruins of Machu Picchu ove? o 


JOHN H. GERARD 
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lower Urubamba. The deeply cut valley bottom around Quil- 
nhamba is sparsely populated, (P. E. J.) 
URUGUAIANA, a river port on the left bank of the Uru- 
guay River in the state of Rio Grande do Sul, Brazil, is located 
opposite the Argentine town of Paso de los Libres. The two towns 
are connected by a bridge which was completed in 1945. Uru- 
uaiana is about 350 mi. (565 km.) W of Pôrto Alegre, with which 
it is connected by rail. The Uruguay River is 2 mi. (3 km.) wide 
and 154 ft. (47 m.) above sea level at this point. It is navigable 
for shallow-draft river boats for short distances between the rapids 
that interrupt its course. Uruguaiana is a livestock centre and 
has meat-processing plants. Its factories produce candles, soap, 
tanned leather goods, perfumes, and tobacco products. The former 
spelling was Uruguayana. Pop, (1960) 48,358. (P-E: J.) 
URUGUAY (officially REPÚBLICA ORIENTAL DEL URUGUAY, 
and still locally called the BANDA ORIENTAL, the “eastern shore” 
of the Uruguay River), the smallest (area 68,536 sq.mi. [177,508 
sq.km.]) independent state in South America. It lies between 
Brazil on the north and the estuary of the Rio de la Plata on the 
south, extending from the Uruguay River to the Atlantic coast. 
It has a seaboard of about 120 mi. (193 km.), a shore line on the 
Plata of 235 mi. (378 km.) and one of 270 mi. (435 km.) along 
the Uruguay. 


PHYSICAL GEOGRAPHY 


Geology.—The eastern and southern half of Uruguay is a low 
hilly land, with a subsoil of weathered ancient schist and granite, 
through which protrude low ridges of less weathered rocks. In cen- 
tral and north-central Uruguay a basement of ancient schist is 
overlain by nearly horizontal Permian beds, which form a low 
plateau. The northwestern portion is occupied by a southward 
extension of the Parana Plateau of southern Brazil. This plateau 
is formed of horizontal beds of Triassic red sandstone of conti- 
nental origin, in places faulted and capped by sheets of Triassic 
basalt, The plains of Uruguay are covered with Pleistocene de- 
posits of sand and clay like those found on the pampas of Argen- 
tina and with alluvial beds. 
_Physiography.—The southeastern part of the country con- 
sists of low rolling hills, a southward extension of the Brazilian 
highlands. The coastline is fringed with tidal lakes and sand 
dunes; the banks of the two rivers are low, unbroken stretches of 
level land. The northwestern section of the republic presents 
greater variety of relief, with occasional ridges and low plateaus, 
alternating with broad valleys, a southward extension of southern 
Brazil. None of the hills and plateaus of Uruguay exceeds 2,000 
ft. (610 m.) in elevation. 
There are no large rivers entirely within Uruguayan territory. 
Rio Negro, the largest stream, is navigable only in its lower 
part. No other streams are navigable except for vessels of light 
draft, The Santa Lucia, Queguay, and Cebollati are the other 
rincipal watercourses. The Uruguay River, along the border, is 
Mavigable for steamers of 14-ft. draft from its mouth to Paysandú, 
ind above that point for smaller vessels to the falls at Salto, 200 
Mi, (322 km.) in all. (See also Prata, Río DE LA.) 
limate.— Uruguay has a truly temperate climate, the aver- 
age temperature for the summer months of January and February 
eing about 71° F (22° C) and that of the coldest month, July, 
eing 50° F (10° C). Along the coast frost is almost unknown. 
H Weather of both summer and winter varies from day to day, 
result of the passing of cyclonic storm centres. Brusque wind 
a are common, the hot northerly wind sometimes being fol- 
itn immediately by the chill pampero from the southwest, which 
ie a sudden drop in temperature. These changes give a mid- 
© atitude character to the climate of Uruguay. 
mum’ ote no decided rainy and dry seasons. A rainfall maxi- 
age is reached in the autumn (April and May), rather than in the 
ie months as is often supposed. Winter rains are most fre- 
i t but autumn rains are heaviest. The mean annual precipita- 
En about 35 in. (889 mm.), decreasing with distance from the 
a a everywhere well distributed throughout the year. In sum- 
A ere are frequent thunderstorms. Fogs are common from 
Y to October but seldom last all day on land. 
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Vegetation.—Uruguay is mostly covered with tall rich prairie 
grass. There are more trees, however, both native and introduced, 
than on the pampas, but these are found chiefly in narrow ribbons 
along the bottom lands of the watercourses. The principal species 
are the ombú, alder, aloe, poplar, acacia, willow, and eucalyptus. 
The montes, by which are understood plantations as well as native 
thickets, produce, among other useful wood, the algarrobo, the 
guayabo, the quebracho, and the urunday. Indigenous palms grow 
in the valleys of the Sierra de San José Ignacio, as also to some ex- 
tent in the departments of Lavalleja, Maldonado, and Paysandú. 
The myrtle, rosemary, mimosa, and the scarlet-flowered ceibo are 
common, 

The valleys within the hills are fragrant with verbena and aro- 
matic shrubs. The prairies are gay with the scarlet and white 
verbenas and other brilliant wild flowers. 

Animal Life.—As in most of the inhabited parts of the world, 
the wild animals have largely disappeared. Even the rhea (the 
American ostrich) is now seldom seen, except in a semidomesti- 
cated state. Pumas and jaguars are found on the wooded islets 
and banks of the larger rivers and along the northern frontier. 
The fox, deer, wildcat, the carpincho, or water hog, and a few small 
rodents nearly complete the list of native quadrupeds. A small 
armadillo, the mulita, is the living representative of the extinct 
giants, mylodon and megatherium, whose fossils are found over the 
pampa. There are a few specimens of the vulture, a native crow 
(lean, tall, and ruffed) and many partridges and quails. Parakeets 
are plentiful in the montes, and the lagoons swarm with waterfowl. 
The most esteemed is the pato real, a large duck. A characteristic 
sight on the prairies is that of the tiny burrowing owl, sitting on 
top of every little eminence. Large flocks of the lapwing, terutero, 
are common, with their habit of warning other game of the ap- 
proach of danger. Of birds of bright plumage, the hummingbird 
and cardinal—the scarlet, the yellow, and the white—are the most 
attractive, while white herons are frequently seen in swampy lands. 
The scorpion is rare, but large and venomous spiders are common. 
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The principal reptiles are a lizard, a tortoise, the vibora de 
la cruz (a dangerous viper, so called from marks like a cross on 
its head), and the rattlesnake in Maldonado and the stony lands 
of Minas. Along the upper waters of the Uruguay River the 
cayman (alligator) is not uncommon. Seals are found on small 
islands off the southeast coast, particularly Lobos Island, which 
so gets its name. 


GEOGRAPHICAL REGIONS 


Uruguay is one of the most coherent states in Latin America. 
When the country became independent in 1828 its national terri- 
tory was used almost exclusively for the grazing of herds of 
scrubby cattle on the unfenced range, and there were few perma- 
nent settlements outside of Montevideo and Colonia, and the vil- 
lages along the Uruguay River. The grazing lands along the 
eastern shore of the Uruguay River made up a kind of “no man’s 
land” between the Portuguese in Brazil and the Spaniards in Ar- 
gentina. 

After independence, Uruguay received a small influx of immi- 
grants, chiefly from Italy and Spain. This was a time when 
Argentina was torn by civil strife, and settlement on the pampas 
was not yet attractive. The newcomers entered Uruguay through 
Montevideo and settled in a zone along the Plata and Uruguay 
rivers. After 1852, the European immigrants to the Plata region 
preferred to go to Argentina, As a result the agricultural zone 
in southern Uruguay remained static, because, unlike the situation 
in Argentina, livestock grazing and the cultivation of crops re- 
mained in separate geographic areas. Even as late as 1940 thére 
was a notably sharp boundary between the pastoral region to the 
north and the agricultural region to the south, at the town of 
Florida, only 50 mi. (80 km.) N of the capital. However, after 
the mid-1940s there was a great increase in the area devoted to 
agriculture. The sharp boundary between the two regions dis- 
appeared. Crops became more important than pasture as far north 
as Durazno, more than 100 mi. (161 km.) N of Montevideo, and 
the crop zone also extended northward along the Uruguay River 
as far as Salto. 

The grazing of animals in the pastoral region is no longer on 
the unfenced range. Barbed wire, first introduced to Uruguay 
during the 1870s, is used throughout the interior to separate one 
pasture from another, and to border the highways and animal drive- 
ways. Planted pasture grasses have replaced the native grasses, 
and the carrying capacity is very high—about one animal unit 
per acre. There are many large ranches or estancias, some more 
than 25,000 ac. (10,118 ha.), in the pastoral region. Sheep are 
more significant than cattle in the northwest, especially on the 
relatively dry low plateaus on diabase and red sandstone. Cattle 
are of major importance south of the Rio Negro. 

The agricultural zone, on the other hand, ‘has little land de- 
voted to pasture. The chief crop is wheat, but there are important 
areas also of flax (for linseed), oats, barley, and grapes. In the 
1940s the government began to support agricultural prices and 
encourage agricultural expansion. The acreage in wheat more 
than doubled between 1950 and 1955, but the acreage of flax (an 
export crop) declined. Other ya 
crops that have increased in acre- 
age include rice, maize (corn), 
fruit orchards, and vineyards. 
There are large acreages of sun- 
flowers, the cheapest source of 
cooking oil, in the northeast of 
Uruguay, as well as in the south- 
ern part of the country. 

Montevideo is the largest ur- 
ban centre and it contains the 
chief concentration of manufac- 
turing. Industries were also es- 
tablished at Fray Bentos, Salto 
(qq.v.), and Paysandú along the 
Uruguay River. A hydroelectric 
station on the Rio Negro pro- 
vides power. (P.E. J.) 
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HISTORY 

The area was explored by Juan Diaz de Solis (¢.v.), who sailed 
into the Rio de la Plata in 1516; other early explorers Were 
Ferdinand Magellan and Sebastian Cabot. Little was done with it 
since there was no mineral wealth and the local Charrta Indians 
were fierce nomads. The latter were eventually pacified by Jesuit 
and Franciscan missionaries. The Banda Oriental del Uruguay 
(the east bank of the Uruguay River), as it was called, became a 
tremendous unfenced pasture where wild cattle practically roamed 
at will and where bands of cattle skinners made periodic forays, 
In 1680 the Portuguese moved down from Brazil and established 
Novo Colonia do Sacramento on the Rio de la Plata opposite 
Buenos Aires. In order to counteract Portuguese influence, the 
Spanish set up San Felipe de Montevideo in 1726 as a garrison 
town, and drove the Portuguese back (see Monteviveo). This 
exemplified the colonial period, which was marked by a prolonged 
struggle between the Spaniards of Argentina and the Portuguese 
of Brazil. 

Independence.—Uruguay, one of the last areas colonized in 
South America, was swept into the general Latin-American fight 
for independence. The brief British occupation (Feb. 3-Sept, 9, 
1807) of Montevideo under Sir Home Popham during the Na- 
poleonic Wars (since Spain was an ally of France) brought new 
ideas. The city’s first newspaper, La Estrella del Sur, was pub- 
lished by the invaders. Buenos Aires’ declaration of independence 
in 1810 spurred José Gervasio Artigas (q.v.), leader of the gauchos 
(q.v.), the cowboys of the Uruguayan interior, to besiege the Span- 
ish garrison in Montevideo in 1811. Artigas became caught up 
in the struggle between Buenos Aires and the interior for leader- 
ship in emergent Argentina After nine years of heroic effort, 
during which an Uruguayan national consciousness developed, 
Artigas, considered Uruguay’s national hero, was forced into exile 
in Paraguay. 4 

The Banda Oriental was in turn occupied by Portuguese, Brazil- 
ian, and Argentine troops. Its separate existence as the nation of 
Uruguay is due in part to Uruguayan resistance, reactivated in 
1825 by Juan Antonio Lavalleja and his Treinta y Tres (band of 
33) who organized an army with Argentinian help and defeated the 
Brazilians at Ituzaingó, Feb. 20, 1827, in larger part due to the in- 
ability of either Argentina or Brazil to annex the area and, lastly, to 
British mediation which suggested the establishment of Uruguay 
as an independent buffer state. Uruguayan independence was pro 
claimed by a treaty between Brazil and Argentina signed at Rio 
de Janeiro Aug. 27, 1828. A 

On July 18, 1830, Uruguayan leaders duly promulgated a uni- 
tarian (centralist) constitution, and almost immediately pp 
developed. The names of Fructuoso Rivera and Manuel Ori 
crystallized the history of the era which was wretchedly conju 
by civil strife. Both were lieutenants of Artigas, both had pn i 
armies, and both were presidents of Uruguay, Rivera the ue 
Oribe the second. They soon broke with each other, and t G 
gaucho followers wore the ribbons that were to mean $0 muc! ie 
so long, the Colorado (red) of Rivera, the Blanco (white) of a 
It was impossible to contain the fight within Uruguay, since 
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Argentina and Brazil still had designs on the area or, at least, 
wanted friendly governments in Montevideo. By 1843 Oribe, sup- 
ported by Juan Manuel de Rosas, dictator of Argentina, was be- 
sieging Rivera in Montevideo. France and England, anxious to 
break Rosas, supported the defenders of Montevideo. Giuseppe 
Garibaldi, the Italian patriot, and his legion of redshirts were 
among the defenders of the city. It lasted nine years, with rela- 
tively little fighting, but it dug deep into Uruguayan consciousness, 
and party affiliation, Colorado or Blanco, became a family, even a 
religious matter. 

The siege was lifted in 1851, the first event of a chain which 
Jed to Rosas’ fall in Argentina, and new hope filled Uruguay. The 
educated classes, the so-called doctores, hoped to do away with 
caudillos (personalist leaders) and the two traditional parties; 
however, they failed. The period from 1852 to 1872 was, if any- 
thing, more disastrous than the earlier one. Argentina was settling 
by force the long-standing struggle for internal supremacy between 
Buenos Aires and the interior, Uruguay, as an area of intrigue 
and a theatre of war, could not escape that conflict. Brazil made 
countermoves; Uruguayan leaders, both Colorado and Blanco, 
sought support from their more powerful neighbours. Venancio 
Flores, Rivera’s successor as Colorado caudillo, was able to get 
both Brazilian and Argentine support in 1865 and firmly estab- 
lished the Colorados in control. Uruguayan participation in the 
victorious Brazil-Argentine war against Paraguay 1864-70 was 
the price exacted. The end of the Paraguayan War coincided with 
the settlement of Argentina’s internal problems. Thereafter, 
Uruguay was increasingly able to avoid intervention by its neigh- 
bours in its affairs. 

The 40-year period following independence had taken a terrible 
toll in livestock consumed by revolutionary armies, in ranches 
destroyed, in government projects which had to be abandoned. 
A huge public debt further complicated political life. Once more 
the new doctores, now doctrinaire liberals with degrees from the 
University of Montevideo, tried to eliminate the traditional par- 
ties, And they failed, as had their predecessors. Their failure 
produced the advent of militarism: government by professional 
army officers. They included Col. Lorenzo Latorre in 1875, Gen. 
Maximo Santos, and finally Gen. Maximo Tajes, who served from 
1886 to 1890. Latorre used assassination, coercion, and exile as 
Weapons. His iron rule broke the power of the interior caudillos 
and secured the power of central government. 

The military peace encouraged ranchers to import blooded 
breeding stock and to fence their estancias; this marked the be- 
sinning of modern ranching in Uruguay. Railroads, financed 
mostly by British capital under a profit guarantee by the Uru- 
guayan government, started communications between Montevideo 
and the interior. Modern public utilities, again financed from 
abroad, began transforming Montevideo. A system of free public 
education was established. Trickles of immigrants began entering 
the country. The gaucho, however, suffered privations because 
was not needed on fenced ranches. 
| ilitary government became increasingly corrupt and unpopu- 
ar. Both political parties, Colorado and Blanco, were maturing, 
developing permanent organizations and programs. The country 
Was changing, and prosperity and optimism were in the air. Gen- 
eral Tajes recognized this and supported a civilian, Julio Herrera y 
Obes, as his successor. Herrera y Obes, the shrewdest of the new 
liberals, proceeded to break the power of the military. He disap- 
Pointed the Blancos, or Nationalists as they were now called, by 
S0verning as a Colorado partisan and also alienated one Colorado 
Wing by his fraudulent manipulation of elections. He had to face 

economic crash of 1890, brought on by a speculative building 
Som, but he did reestablish civilian government in Uruguay. 
osé Batlle y Ordonez.—Civilian government was not enough: 
‘id Nationalists wanted to participate in government, and dis- 

ent Colorados wanted free elections. The successor to Herrera 
indifte: was confronted with Nationalist revolution and Colorado 
Micon His assassination in 1897 brought about a rapid 
o o realignment. The Nationalists, in exchange for control 
Tes Ix of Uruguay’s 19 departments, supported the new govern- 
nt as did the once dissident Colorado wing, one of whom, José 
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Batlle y Ordoñez (q.v.), managed to get himself elected president 
for the period 1903-1907 by the narrowest of margins. 

Batlle’s first difficulty was with the Nationalists, who felt de- 
frauded at his election and who revolted in 1904. The revolt 
was suppressed after eight bloody months and Batlle became a 
Colorado hero for having defeated the greatest threat to that 
party’s domination since Flores had elevated it to power in 1865. 
He proposed to use his authority to transform armed politics to 
electoral politics. The 1903-04 civil war was the last serious 
armed uprising in Uruguayan history. 

The ensuing peace enabled ranchers and businessmen, cautious 
since the 1890 crash, to invest in livestock and new enterprises. 
Refrigerated packing plants went into operation. Trade was in- 
creased and tax receipts rose providing the government with regu- 
lar budget surpluses, and making large-scale public works possible. 
Batlle initiated a reform program. Innovations included govern- 
ment ownership of banks, businesses, and utilities, which would 
provide cheap services and replace foreign corporations; intro- 
duction of labour legislation, the eight-hour day, and old-age 
pensions, to benefit the previously neglected working classes; edu- 
cational expansion; divorce and paternity legislation to raise moral 
standards and weaken Catholic influence. Batlle envisaged a 
progressive land tax which ultimately would end the unearned 
increment and put land to use. 

Despite his political acuteness—he was the only Uruguayan 
president elected to a second term (1911-15)—Batlle faced in- 
creasing difficulty in carrying out his program. Even his closest 
supporters balked at his favourite political solution, which he ad- 
vanced to end presidential omnipotence, namely the substitution 
of a plural executive (collegiate government) for the presidency 
of the republic. His second term was hectic, his party split. In 
1916 his plan for a nine-man executive was put to a vote. For the 
first time the secret ballot was used and the total Nationalist- 
dissident Colorado vote exceeded the pro-government vote. A 
compromise constitutional solution was worked out. The 1917 
constitution established a nine-man council of administration com- 
posed of six members of the majority party and three of the 
minority. The president of the republic controlled the minis- 
tries of war, police, and foreign affairs, 

1916 to 1958.—From 1916, Uruguay experienced recurrent po- 
litical problems. Splits within both traditional parties, furthered 
by proportional representation, made it difficult to secure legisla- 
tive majorities for the enactment of advanced progressive legisla- 
tion. Elections became increasingly important, but government 
jobs were baits used to attract voters. The result was to expand 
the bureaucracy excessively by increasing the number of workers 
in government-run enterprises, which no longer operated at a 
profit. Urbanization, Montevideo especially, grew, for ranches 
could not use many hands. 

Livestock production did not keep pace with the rising urban 
consumption, less meat was exported, and the state of the Uru- 
guayan economy increasingly depended on the rise and fall of 
world wool prices. 

In the 1920s the political and economic problems were apparent. 
Batlle formed the Batllista Party within the Colorado Party and 
remained Uruguay’s dominant political figure until his death in 
1929, The delicate political situation, made worse by Batlle’s 
death and complicated by the economic depression of the 1930s, 
caused Pres. Gabriel Terra to overthrow the 1917 constitution 
and govern as dictator in 1933. This bloodless revolution 
from the top shamed Uruguayans, who considered it an affront to 
their hard-won electoral democracy, Even Terra’s successor and 
close relative Gen. Alfredo Baldomir shared this view and over- 
threw, in turn, Terra’s 1934 constitution. From 1946 to 1958 the 
Batllista Party won every election. In 1951 it was successful in 
reforming the constitution and establishing a plural executive. A 
nine-man council of administration, six from the majority party 
and three from the minority became the governing body of Uru- 


guay. 

After 1958.—On Nov. 30, 1958, after 93 years of Colorado gov- 
ernment, the Nationalists were elected by an overwhelming ma- 
jority. They won in Montevideo and 17 other departments, only 
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the border department of Artigas remaining Colorado. Various 
causes explained this reversal. Internal Colorado Batllista splits 
weakened the governing party. The public lost patience with no- 
toriously bloated and inefficient government operations. Export 
volume and wool prices fell, and the Colorado government's at- 
tempts to control inflation and restore prosperity failed. As a 
result voters turned to the Nationalists, who proposed to accom- 
plish these ends through a program of modified austerity. 

On March 1, 1959, without turmoil, the historic rotation of 
parties took place. Shortly thereafter on April 8, 1959, Luis 
Alberto de Herrera, principal Nationalist caudillo since the 1920s, 
died. In office, the Nationalists were not able to carry out their 
promises. Currency devaluation, designed to encourage exports 
and reduce imports, resulted in further inflation. The new gov- 
ernment was as plagued by patronage and inefficiency as its prede- 
cessors. The country’s gross national product actually declined. 
Yet, the Nationalists managed to win the 1962 elections and re- 
tain power, though by a margin of less than 25,000 votes. The 
future of the frequently criticized plural executive remained un- 
certain. Opponents argued that the country needed strong rather 
than diffused government. Nevertheless, the plural executive, 
especially with the presence of three Colorado minority members, 
did produce a feeling of participation by almost all Uruguayan 
voters and in that way strengthened democratic government. The 
ability peacefully to rotate parties after almost a century of one 
party rule, in the midst of death, political complications, and eco- 
nomic adversity is striking proof of the maturity of Uruguayan 
democracy. 

International Relations.—Uruguay, a small country with 
democratic leanings and powerful neighbours, has traditionally 
stood for collective security at peace conferences, the League of 
Nations, the United Nations, and in the pan-American movement. 
It declared war on Germany and Japan on Feb. 15, 1945. The 
election of José A. Mora Otero, an Uruguayan, as secretary- 
general of the Organization of American States indicated the re- 
spect accorded Uruguay as Latin America’s voice of conscience. 
For similar reasons (Uruguay’s democratic stability and nonin- 
volvement in Latin-American rivalries) the country has become 
the locale of important Western Hemisphere diplomatic under- 
takings. At the beach resort of Punta del Este, the Alliance for 
Progress was launched. Montevideo became the headquarters 
of the Latin American Free Trade Association, an organization 
patterned on the European Common Market. (M. I. V.) 


POPULATION 


Number and Distribution—Official censuses of population 
were taken in Uruguay in 1900 and 1908. For more than half 
a century thereafter no complete enumeration was conducted, 
though six city censuses were taken in 1949. Estimates of the 
total number of inhabitants, the growth of the population, or dis- 
tribution of the population among the departments were subject 
to a large margin of error and at times seemingly conjectural. 
Estimates of the total number of inhabitants given in the Demo- 
graphic Yearbook of the United Nations placed the population at 
1,479,000 in 1920, 2,155,000 in 1940, 2,407,000 in 1950, 2,617,000 
in 1955, and 2,914,000 in 1962. The Anuario Estadistico of Uru- 
guay, as well as separate compilations by the Uruguayan Central 
Office of Statistics and Census, indicate that the population was 
2,164,000 (1940), 2,428,000 (1950), 2,590,000 (1955), and 3,084,- 
000 (1962). Other sources indicate variant data. A lack of pub- 
lished definitive data on migration as well as on vital statistics 
contributed to the difficulty of making precise measurements of 
population growth, size, and distribution. 

In 1963 a national census was conducted. Results indicated 
that previous estimates of natural increase as well as immigration 
had been too high. The total population reported for that year 
was 2,556,020, 12% below the United Nations’ 1962 estimate and 
17% below that published by Uruguay itself for 1962. With an 

area of 68,536 sq.mi. (177,508 sq.km.) the density of population 
in 1963 was 37.2 per square mile (14.4 per square kilometre), 
mostly situated along the southern coast and the Uruguay River. 
Uruguay’s population is heavily concentrated in the capital, 
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Montevideo (g.v.), which increased from an estimated 810,969 
inhabitants in 1954 to 1,158,632 by the 1963 census, More than 
half the population lives in this city or its suburbs in Montevideo 
department. The remaining inhabitants are distributed among the 
18 other departments. Canelones, Colonia, and San José depart. 
ments, fronting on the ocean and the Rio de la Plata, and Salto 
and Paysandú, upstream on the Uruguay River, are the most 
densely populated. Proportionately fewer people are located in 
Tacuarembó, Rivera, and neighbouring departments along the 
northeastern border with Brazil. The leading cities with popu- 
lations between 30,000 and 60,000, are Salto, Paysandú, Rivera 
Las Piedras, Melo, Mercedes, and Minas. It is estimated that 
85% of the population is urban. 

Composition.—The population of Uruguay is predominantly 
white, mostly descendants of 19th- and 20th-century immigrants 
from Spain, Italy, and other European countries. The Indian 
population is extinct, and less than 5% of the inhabitants exhibit 
noticeable Indian physical characteristics. Asians are practically 
unrepresented. There are a few Negroes and mulattoes, probably 
not more than 10,000 of the former and 50,000 of the latter, 

Because of the long period without a census the age structure 
of the Uruguayan peoples is not known with any degree of cer- 
tainty. The best estimates indicate that persons less than 15 years 
of age make up no more than 30% of the total population, the 
lowest figure for any of the Latin-American countries. Persons 
aged 15 to 64, inclusive, probably constitute about 65%, and per- 
sons 65 and over at least 5%. The figure for the aged is the high- 
est in Latin America. 

Comprehensive and recent statistical data on religious afilia- 
tions are lacking, but the majority profess the Roman Catholic 
faith. State and church are separated and there is complete free- 
dom of worship. Spanish is the official language and also that 
spoken in the home by an overwhelming majority. In the villages 
and towns along the Brazilian border, however, many Portuguese 
words and phrases are mixed with Spanish. 

Growth of Population.—The two early censuses indicated a 
population of 915,647 in 1900 and 1,042,686 in 1908, the rate of 
increase being about 1.5% per annum, with immigration con- 
tributing significantly to the annual growth. For later decades 
it is difficult to determine the extent to which immigration con- 
tributed to the population increase since the data are very M- 
volved. Uruguay was the first South American country to le 
divorce, and by mid-20th century Montevideo and its suburbs 
became temporary places of residence for thousands of divorce 
seekers from Argentina and other parts of the continent. Such 
short-term immigration confuses the statistics. Almost all the 
recent growth of population, however, was probably due to the 
excess of births over deaths. $ 

According to United Nations estimates the annual population 
increase after 1955 averaged about 30,000, a rate of 1.7%. These 
estimates reflected a birth rate of 18 per 1,000 population an a 
death rate of 7. Lower estimates, on the other hand, show 4i 
annual increase of about 25,000, or 1.2%, with a birth rate 0 
21 per 1,000 population and a death rate of about 9. In any a 
the rate of increase in population is not very high; in compans 


with rates in other Latin-American countries, it is relatively 10W 
(T. L. SH) 


ADMINISTRATION AND SOCIAL CONDITIONS 


Government.—From March 1952, when the offices of pres 
and vice-president were abolished, Uruguay was governed es 
nine-man national council elected for a four-year term, SIX mel 
bers of which belong to the majority party and three to the Tea p 
minority party. All nine were given equal power. The pres! 
of the council, responsible for domestic and foreign policy, n the 
annually among the four highest majority-party members g 
ballot, and for protocol purposes the president of the counci AG of 
as president of the republic. The legislative branch pee! 
a senate of 30 members and a chamber of deputies of 99, £ 
for four years, the political parties having proportional rep" coun 
tion. This general assembly was given power to override the 
cil by a two-thirds vote. It also elects a supreme court © 
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judges for a ten-year term. The death penalty was abolished in 
1907 and replaced by long-term penal servitude. 

Living and Working Conditions.—With 1953 figured as 100, 
the cost of living had risen to 314 by 1960. The gross national 
product was computed at U.S. $382 per person. Approximately 
375,300 Uruguayans were gainfully employed. The strength of 
the labour movement is reflected by the number of workers (ap- 
proximately, 200,000) who were members of internationally af- 
filiated trade unions in the 1960s. 

Welfare Services.—Since the first administration of Pres. José 
Batlle y Ordoñez (1903-1907) Uruguay has played a leading role 
in the development of social security. The country’s comprehen- 
sive program includes extensive provisions for unemployment in- 
surance, compensation for injuries to workmen, family allowances, 
and aid to the aged and indigent. With respect to problems of 
health and sanitation, Uruguay is among the most fortunately 
situated of the Latin-American countries. In 1959 the infant 
mortality rate was 87.1 per 1,000 births; there were 860 people per 
physician and 2,156 people per dentist in the country; 5.9 hospital 
beds existed for every 1,000 Uruguayans; and the daily per capita 
calorie consumption stood at 2,810. Long a South American 
pioneer in international cooperation, Uruguay participates in the 
technical assistance programs of the United States, the Organiza- 
tion of American States, and the United Nations. 

Education.—Uruguay made marked progress in education after 
the reforms of 1877 instigated by José Pedro Varela, who urged 
that education be free, compulsory, coeducational, and under secu- 
lar control. This progress was reflected in the high literacy rate 
(about 80%). From 1934 there was a compulsory attendance 
law, though it was not rigidly enforced. 

The University of Montevideo (founded 1849) has an enroll- 
ment of more than 10,000. It has ten faculties, including a distin- 
guished medical school which draws students from many South 
American countries. There is also a privately supported Institute 
of Higher Studies devoted to scientific research. Vocational train- 
ing is given by the Technical University which organizes and con- 
trols a number of industrial and night schools. 

Defense.—The army, composed of volunteers enlisting for 1 
year or 2 years, comprises regiments of cavalry, engineers, in- 
fantry, artillery, and tanks. There is a small navy and an air 
force of about 200 planes. A reserve force is trained every year 
under the compulsory military training law. (G. I. B.) 


THE ECONOMY 


‘The foundation of Uruguay’s economy is said to have been 
laid in 1603 when a farseeing governor of Paraguay, Hernando 
Arias de Saavedra, having observed the fertility of the empty 
Southern pastures, shipped about 100 head of cattle and 100 horses 
and mares downstream from Asunción. These animals were 
landed on the Uruguayan river bank, where they were left to run 
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wild and multiply. Later in the century the herds were so abun- 
dant that they attracted gauchos from Buenos Aires who crossed 
the Rio de la Plata and began a trade in hides. The gauchos were 
nomads, with no desire to settle, but gradually merchants from 
Buenos Aires established themselves on the Uruguayan side of 
the estuary. As more and more cattlemen arrived boundaries had 
to be fixed, and thus there came into existence the great estancias 
that are still characteristic of the country. 

The relatively high standard of living enjoyed in and around 
Montevideo is closely related to the earnings from pastoral and 
agricultural exports; prosperity is somewhat precarious because 
these primary products are subject to sudden fluctuations in world 
demand and prices. To reduce the nation’s dependence on ex- 
ternal trade, successive governments have encouraged the de- 
velopment of domestic industry by means of protective tariffs, 
import controls, exemptions of machinery from import duties, and 
preferential exchange rates. But as there are no local sources of 
petroleum, coal or iron, and no heavy industries, Uruguay is obliged 
to import most of its fuel and industrial raw materials and all 
of its vehicles and industrial machinery. These essential supplies 
have to be paid for with the produce of the ranches and farms and 
the income derived from foreign tourists. Uruguay is noted 
among Latin-American countries for its highly developed social 
services, but of late these have placed an excessive burden on 
the country’s resources. 

Livestock and Agriculture—Pastoral farming is Uruguay’s 
most important economic activity. Wool and beef are its chief 
products and the source of about three-fourths of its total earn- 
ings from foreign trade. All available land is in use for grazing 
or agriculture, and production can therefore be increased only by 
improved techniques. Improvement has, in general, been slow; 
output has not kept pace with local demand, with the result that 
exports now account for only 26% of the total agricultural and 
livestock produce compared with 46% in the 1930s. Government 
policy has generally sought to achieve national self-sufficiency in 
wheat. This has sometimes led to overproduction of this cereal 
and to a partial neglect of livestock farming, although by contrast, 
wheat imports from Argentina were necessary, for example, in 
1964. Other crops include maize (corn), linseed, sunflower seed, 
oats, barley, and rice. Fruits grown are oranges, lemons, peaches, 
grapes (sufficient for the local wine industry), pears, and apples. 

Power and Industry.—The state operates a large number of 
public corporations. It controls electricity and the refining of im- 
ported petroleum; it manufactures alcohol and cement; it directs a 
meat-packing plant and the processing of fish; and it controls the 
railways (purchased from their British owners at the end of 
World War II), the principal banking institutions, and insurance. 

As the low, rolling countryside of Uruguay is not generally 
suited to hydroelectric development, most of the electric installa- 
tions were formerly dependent on imported coal or oil; but two 
hydroelectric plants were built on 
the Rio Negro. 

The processing of food and 
other products of the land is the 
basic form of industry. The sub- 
sidized wool-combing industry 
has added to the country’s ex- 
ports. Consumer goods manu- 
factured locally (mainly around 
Montevideo) include textiles, 
tires and other rubber goods, 
shoes, and household appliances. 

Foreign Trade—In the mid- 
1960s wool exports amounted to 
at least 50% of the national to- 
tal, while meat and by-products 
varied from 15% to 20%. Hides 
and skins were the other prin- 
cipal items. The chief markets 
were the U.K., the Netherlands, 
the U.S., West Germany, and Bra- 
zil. The principal imports were 
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raw materials for industry, vehicles, machinery, and fuels. The 
chief suppliers were the U.S., Brazil, the U.K., West Germany, 
and Belgium-Luxembourg. In spite of import controls the balance 
of trade up to the mid-1960s was usually unfavourable. Uruguay 
was a founder-member of LAFTA (Latin American Free Trade 
Association), set up at Montevideo in 1960. 

Banking and Finance.—The functions of a central bank are 
exercised by the state-owned Banco de la Republica (founded 
1896), which is also the country’s largest commercial banking or- 
ganization. Currency notes are issued exclusively by an indepen- 
dent department of this bank, partly against gold reserves and 
partly by way of rediscount operations. In the early 1960s se- 
rious deficits were recorded in the public finances and inflation 
persisted at an average annual rate of about 25%. Income tax 
was introduced for the first time in 1961. Balance of payments 
difficulties led to a substantial devaluation of the peso in 1963 
and to the replacement of the free single exchange market by a 
dual-market system. 

Transport and Communications.—In the mid-1960s Uru- 
guay possessed about 1,900 mi. (3,058 km.) of railways and more 
than 3,000 mi, (4,828 km.) of paved highways, both systems ra- 
diating from Montevideo. The resultant competition has mainly 
favoured road transport, and international loans have been ob- 
tained to improve the highways, particularly those providing links 
with Brazil. Local shipping handles only a small proportion of the 
country’s foreign trade. The main airport is at Carrasco, 13 mi. 
(21 km.) from Montevideo; the state airline, PLUNA, provides 
services within Uruguay and to neighbouring countries. 

In the mid-1960s the state telephone service had more than 
135,000 subscribers (nearly three-quarters in Montevideo). 
Broadcasting services, including four television channels, are op- 
erated by state and private companies. Four cable companies 
provide foreign communication links; an international telex serv- 
ice was inaugurated in mid-1964. 

See also references under “Uruguay” in the Index. 

(Ge. P.; I. C. C.) 

BrsriocraPHy,—Simon G., Hanson, Utopia in Uruguay (1938) ; 
C. B. B. Heathcote-Smith, Uruguay: Economic & Social Conditions 
(1954) ; George Pendle, Uruguay, 3rd ed. (1963) ; U. S. Tariff Com- 
mission, Economic Controls and Commercial Policy in Uruguay (1945), 
Mining and Manufacturing Industries in Uruguay (1945); R. H. Fitz- 
gibbon, Uruguay, Portrait of a Democracy (1954); J. E. Pivel Devoto, 
Uruguay Independiente (1945), Los Parlidos Politicos en el Uruguay, 
2 vol. (1942) ; A. Zum Felde, Evolución Historica del Uruguay, 3rd ed. 
(1945); E. Acevedo, Manual de Historia Uruguaya, 3rd ed. (1943) ; 
C. M. Rama, Ensayo de Sociologia Uruguaya (1957), Las Clases So- 
ciales en el Uruguay (1960) ; John Street, Artigas and the Emancipa- 
tion of Uruguay (1959); Goran G. Lindahl, Uruguay’s New Path: a 
Study in Politics During the First Colegiado, 1919-1933 (1962) ; Philip 
B. Taylor, Jr., Government and Politics of Uruguay (1962); Milton I. 
Vanger, José Batlle y Ordoñez of Uruguay: the Creator of His Times, 
1902-1907 (1963) ; J. A, Ramirez and others, Uruguay and the United 
Nations for the Carnegie Endowment of International Peace (1958); 
M. Rodriguez, Uruguay Geography (1962). 

Current history and statistics are summarized annually in Britannica 
Book of the Year. (M. I. V.) 


URUGUAYANA: see URUGUATANA. 

URUGUAY RIVER forms with its tributaries the second 
major river system of the Rio de la Plata estuary. It rises on 
the coastal range of south Brazil and flows west and southwest for 
932 mi. (1,500 km.) along the Brazil-Argentina and Uruguay-Ar- 
gentina borders to join the Paraná River. See PLATA, Rio DE LA. 

URUMCHI (Tr-1va, Wu-1v-mv-cn'‘s), capital and Chinese 
garrison centre for Sinkiang (g.v.), commanding strategic routes 
through the Tien Shan as well as the highway and rail routes along 
the north flank of this range leading from China to Soviet central 
Asia. Its 1953 population was about 140,700, predominantly 
Chinese, but also including considerable Uighur, Kazakh, Tung- 

kan, and Manchu minorities. It shares the steppe climate of the 
Dzungarian Basin but depends upon impounded irrigation water 
from the Urumchi River for its oasis farmlands. The town is a 
trading centre for the steppe nomads and also has numerous small 
industries based on nearby coal, iron, and copper ore deposits. A 
thermal and a small hydroelectric plant supply power for indus- 
tries making cotton textiles, electric light bulbs, cement, chemicals, 
flour, and for motor vehicle repair. A small iron and steel plant 


URUGUAYANA—USKUDAR 


was enlarged in the late 1950s. Urumchi is the seat of Sinkiang 
Medical College and has institutes of Russian languages, minori. 
ties, and agriculture. Œ. J-W) 

URUNDI: see Ruanpa-URUNDI; BURUNDI; RWANDA ri 

USAK, a town of western Turkey and capital of the ij prov: 
ince) of the same name, is 60 mi. (97 km.) SSW of Kütahı 
(1960) 29,021. It is noted for its important sugar refineries al 
for its heavy pile carpets, khali, known as “Turkey’s carpets! 
There the Turkish army captured the Greek commander in chief 
General Trikoupis on Sept. 2, 1922. ip’ 

Uşax IL has an area of 2,062 sq.mi. (5,341 sq.km,) and a popu- 
lation (1960) of 184,733. It lies between the Aegean region and 
interior Anatolia and consists of five ilçe or kazas (districts), 
Banaz, Esme, Karahalli, Sivasli, and Ulubey. In comparison with 
the severe climate of interior Anatolia, the winters are mild, Agri- 
culture is largely devoted to sugar beet and cereals, | 

(N. Tv.; S. Er; BATO) 

USHANT (French Ovessant), a rocky island 12 mi, (19 km.) 
beyond the tip of Brittany (in Finistére département) and thus the 
westernmost part of France. It reaches a height of about 200 ft. 
(60 m.) and consists of two west-east granite ridges, separated by 
a shale depression. The north and south coasts, about 5 mi, Jong, 
at most 2 mi. apart, are cliffed and rocky, but the central groove 
is continued by two bays, that of Lampaul to the southwest provid- 
ing a way of approach from the mainland. Although the popula- 
tion is decreasing, the island is still densely inhabited, Its popula- 
tion (732 in 1962) are sailors or fishermen whose womenfolk are 
engaged in farming the infertile surface. (Ar. E; S.) 

USK, a river of southeastern Wales and a town of Monmouth- 
shire. j 
River Usk.—The Usk is approximately 70 mi. (115 km.) long 
and rises on the northern slopes of Fan Foel (Brecon Beacons) 
forming the boundary between Carmarthenshire and Breconshire, 
It flows east to Brecon (where it is joined by the Honddu), south: 
east into Monmouthshire near Abergavenny, and south through 
Usk and Caerleon (where the Afon Llwyd enters) to an estuary 
below Newport. It is noted for salmon and trout fishing although 
polluted in its lower reaches. It is liable to flooding, particularly 
between the town of Usk and Caerleon, A reservoir to supply 
water for domestic and industrial use was to be constructed at 
Liandegoath (south of Usk) in the 1960s. 

The Town.—Usk lies on the eastern bank of the River Usk, 20 
mi. (32 km.) from its mouth. Pop. (1961) 1,869. Originally the 
Celtic settlement of Bryn buga and later the Roman town of Bur- 
rium (Roman walls are still visible), it became finally Caer Wyse 
(Fortress on Usk). The early-12th-century castle was parti 
destroyed in 1402 during Owen Glendower's revolt, The town 
has a charter dating from 1324. It is a market centre and a minot 
tourist and fishing centre for the Usk Valley. (E. M. Dx) 


USKUDAR (formerly also known as ScuTArt), a town of 
Turkey on the Asiatic shore of the Bosporus, opposite tanb) 
of which it forms a circumscription (kaza). Pop. (1965) vith its 
(municipal). The town looks picturesque from the sea, ie 
painted wooden houses and white minarets along the slopes, Bae 
by the cypresses of the great cemetery farther inland. M 
eight mosques; the Valideh Jami, built in 1547, is of consideri 
beauty. Other notable buildings are the vast barracks of se 
and the hospital at which Florence Nightingale (g.v.) worke jsits 
ing the Crimean War. The most striking feature of dar ti 
immense cemetery, extending over more than 3 mi. of unt ‘to! 
plain behind the town. Between Üsküdar and Haydarpasa 0 
south the British Army had its base during the Crimean Wah 
in a cemetery on the Bosporus are buried the 8,000 Briti 1 
died in the hospital. E e 
Üsküdar was known in ancient times as Chrysopolis., Tt 
formerly a post station for Asiatic couriers (iskiidar-counel)s 
also, until the development of Anatolian railways, the u d and 
of caravan routes from Syria and Asia; it now has main ie 
rail connections with the rest of Asiatic Turkey. The to 
had silk and textile industries but has lost its economic imp? ul by 
and is now only a residential area. It is linked with Isi Tu.) 
ship and ferry. (N. Tu.; S. ER; E 
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USPENSKI—UTAH 


USPENSKI, GLEB IVANOVICH (1843-1902), Russian 
intellectual and writer, was born in the Tula province on Oct. 25 
(new style; Oct. 13, old style), 1843. He studied law at the uni- 
versities of Moscow and St. Petersburg and for a time worked as a 
teacher. His first important work, Nravy Rasteryaevoi ulitsy 
(“The Customs of Rasteryaeva Street”; 1866), is a book of nar- 
rative essays about poverty and drunkenness in Tula. For a time 
he was a follower of the Narodniki (q.v.), but unlike them he 
refused to idealize the Russian peasant, whose primitive life 
became the main subject of his writing, as in Vlast zemli (“The 
Power of the Soil”; 1882). He spent most of his last ten years 
asa patient in mental homes, and committed suicide at Strelna, St. 
Petersburg, on April 6 (N.S.; March 24, O.S.), 1902. 

BæLIOcRAPHY.—V. Cheshikhin-Vetrinski, Gleb Ivanovich Uspenski 
(1929); A. S. Glinka-Volzhski, Gleb Uspenski v shisni (1935) ; J. Lothe, 
Gleb Ivanovič Uspenskij et le populisme russe (1963). (R. F. Hi.) 

USSHER, JAMES (1581-1656), Irish scholar and archbishop 
of Armagh, who first distinguished correctly between the genuine 
and spurious parts of the epistles of Ignatius, was born in Dublin 
on Jan. 4, 1581. In 1594 he matriculated at the newly founded 
Trinity College, Dublin, and became fellow c. 1600. Ordained in 
1601 although under canonical age, he became professor of theo- 
logical controversies (1607-21), and vice-chancellor (1614 and 
617). In 1615 he helped to prepare strongly Calvinistic articles 
of belief for the Church of Ireland. He was made bishop of 
Meath in 1621 and archbishop of Armagh in 1625. Though his 
ersonal piety was acknowledged, his work as bishop and primate 
as been severely criticized; for example, he tolerated pluralism 
and obstructed Bishop William Bedell’s plan to translate the Bible 
into Irish. Ussher unwillingly agreed to Strafford’s imposition 
of the English articles on the Irish Convocation in 1634, though 
e would not accept the English canons without modification, 
in order to defend the prerogatives of the Church of Ireland. 

The Civil War broke out during one of Ussher’s visits to En- 
gland (1640), and he never returned to Ireland. Respected by 
oth sides, he suggested (1641) a scheme for the combination of 
episcopacy and presbyterianism. However, he advised King 
Charles I against agreeing to Strafford’s execution, and he was 
imself a royalist. He was granted the see of Carlisle in 1642 
ut did not draw its revenues for long. He moved to Oxford in 
1642 and, after declining an invitation to the Westminster As- 
sembly, took refuge in Wales in 1645. In 1646 he went to Reigate 
as the guest of Elizabeth Mordaunt, dowager countess of Peter- 
orough. From 1647 to 1654 he was preacher at Lincoln’s Inn, 
London, He died at Reigate on March 21, 1656, and was buried 
in Westminster Abbey. 

, Ussher wrote numerous works of profound and extensive learn- 
Ing. His system of chronology was the source for the dates printed 
m many editions of the Bible; it is unfortunate that today many 
People know of him only as the man who placed the date of crea- 
tion in 4004 B.¢, He was expert in Semitic languages, argued for 
the substantial reliability of the Hebrew text of the Old Testament, 
and commissioned an agent in the Levant to collect Oriental 
manuscripts, 

Ussher’s thorough knowledge of the Church Fathers appears in 
Writings against Roman Catholicism, on episcopacy, on Christian- 
ity in Asia Minor, and in his edition of the Latin version of Igna- 
tius. His other writings include historical and doctrinal works, 
Some of them directed against Roman Catholics. He wrote sev- 
ral studies in British, and especially Irish, ecclesiastical history, 
athered much valuable information about Irish antiquities, and 


ch Collected some old Irish manuscripts, including the Book of 
S, 


64) Maooearsry.—Works ed. by C. R. Elrington and J. H. Todd (1847— 
* Dee also J, A. Carr, Life and Times of James Ussher (1895); N. 
Ussher as Churchman,” Theology 60:54-60, 102-110 
g. A. Em.) 
 USSURISK, a town of Primorskiy Kray (Maritime Province) 
ies e Russian Soviet Federated Socialist Republic, U.S.S.R., 
Wa 48 mi. (77 km.) N of Vladivostok on the Trans-Siberian Rail- 
(193 at the junction with a line to Harbin in Manchuria. Pop. 
9) 104,310, Founded as the village of Nikolskoye in 1866, it 
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became a town in 1897. In 1926 it was renamed Nikol’sk- 
Ussuriysk and in 1935 Voroshilov, Its present name was adopted 
in 1957. There is a wide range of food industries, including meat 
processing, rice and sugar milling, and brewing and distilling. 
There are large railway and agricultural machinery repair shops. 
Coal is mined in the vicinity. (R.A. F.) 


piles 

USTI NAD LABEM (German Avussic-AM-ELBe), an indus- 
trial town and river port in the North Bohemian kraj (region) of 
Czechoslovakia, stands on the west bank of the Elbe where it is 
joined by the Bilina (Biela), 45 mi. (72 km.) NNW of Prague. 
Pop. (1961) 66,410. The town, with its railway and road, lies 
between the basalt cliffs and the river, continuous settlement being 
interrupted by small cliffs and bluffs; there are remote villages on 
the cliff tops. The extent of building from the point of confluence 
up the Bilina Valley is conspicuous, and new suburbs (Neštěmice, 
Soda, Velké Březno) stretch out beyond Ústí proper toward the 
lignite mining region. The 13th-century Střekov castle stands on 
a fine basalt crag above the Elbe across the river from Usti. 

Usti is mentioned in the late 10th century, but the present town 
developed mainly in the 19th and 20th centuries. The growth of 
the Elbe navigation, of lignite mining, and of railway transport 
showed the assets of Usti’s position, and a range of industries re- 
sulted from it. The chemical group is the most important (dyes, 
varnish, sulfuric acid, fertilizers, soap) ; food-processing industries 
(fats and oils), engineering, glass, and textile production also 
thrive. A large section of the town, destroyed during World War 
II, has been reconstructed. (H. G. S.) 

UST’-KAMENOGORSK, a town and the administrative 
centre of East Kazakhstan (Vostochno-Kazakhstanskaya) Oblast’ 
of the Kazakh Soviet Socialist Republic, U.S.S.R., lies in the foot- 
hills of the Rudnyy Altai Mountains, at the junction of the Ul’ba 
and Irtysh rivers, and on the Zyryanovsk branch of the Turksib 
railway, 105 mi. (170 km.) ESE of Semipalatinsk. Pop. (1959) 
150,371. The town, founded as a Russian military post in 1720, 
is an important metallurgical centre. Industries include zinc 
smelting, metalworking, and food processing, Near the town, on 
the Irtysh River, is a hydroelectric station. (G. E. Wr.) 

UST’-ORDYNSKIY BURYAT NATIONAL OKRUG 
lies in Irkutskaya (Irkutsk) Oblast’ of the Russian Soviet Fed- 
erated Socialist Republic, U.S.S.R., just west of Lake Baikal, 
athwart the Angara River. Area 8,533 sq.mi. (22,100 sq.km.), 
Pop. (1959) 133,071. It consists of plateau country, partly cov- 
ered by taiga forest of larch, spruce, fir, pine, and birch; and partly 
by forest steppe, especially in the west and south. The okrug was 
formed in 1937 for an outlying group of Buryats, about 60,000 in 
number, whose main territory lies east of Lake Baikal. Formerly 
having only a primitive economy, with herding, hunting, and fish- 
ing, the region has grown rapidly in importance with the opening of 
the Irkutsk-Cheremkhovo coalfield and the establishment of the 
Angara industrial area. The western end of the okrug, which is 
crossed by the Trans-Siberian Railway, includes part of the coal- 
field, and the mining townships of Zabituy and Kutulik are there. 
On the Angara, where it crosses the okrug, is part of the huge res- 
ervoir of the Bratsk hydroelectric plant. Timber cutting is im- 
portant and supplies the growing industrial towns of Irkutsk 
Oblast’. The majority of the Buryats, however, are still rural 
dwellers, and only about 20,000 live in the three urban districts. 
Agriculture is conducted in the forest-steppe area, particularly pig 
keeping and dairying. The administrative centre is the township 
of Ust’-Ordynskiy in the east of the okrug, on the highway from 
Irkutsk to Kachuga, on the upper Lena River. (R. A. F.) 

UTAH, which took its name from the Ute Indians, is a moun- 
tain-desert state in the western part of the United States. It is 
bordered on the north by Idaho and Wyoming, on the east by 
Colorado, on the south by Arizona and on the west by Nevada. 
The 45th state admitted to the union (in 1896), it is the 11th 
largest, about 345 mi. long and 269 mi. wide, with an area of 
84,916 sq.mi., of which 2,577 sq.mi. is water surface. Its people 
call themselves Utahns (not Utahans). Commemorative of inci- 
dents in pioneer history, the state flower is the sego lily and the 
state bird the sea gull; the state tree is the blue spruce. The 
capital is Salt Lake City. 
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PHYSICAL GEOGRAPHY 

Physical Features—Utah (situated between approximately 
latitude 37° and 42° N. and longitude 109° 3’ and 114° 3’ W.) is 
divided into three major physiographic areas, the Colorado plateau 
province, embracing most of the eastern half of the state and in- 
cluding the drainage basins of the Green, Colorado, San Juan and 
Virgin rivers with their tributaries; the Basin and Range province, 
better known as the Great basin, of which the western third of the 
state forms a part; and the northern Rocky mountains province, 
the northeastern sixth of the state, primarily consisting of the 
Wasatch and Uinta mountains (see also CoLorapo RIVER; GREAT 
Basin, THE), 

More generally, Utah is divided into two largely arid regions 
by the rain-catching high mountains and plateaus which comprise 
the eastern rim of the Great basin. East of that divide lies the 
brilliantly coloured, fantastically eroded country which makes 
Utah a geological and scenic marvel, with deeply incised canyons, 
natural bridges and arches, and towers and turrets of every de- 
scription. West of the divide lies the long chain of valleys collec- 
tively known as the Wasatch oasis, once covered by the 19,000 
sq.mi. Pleistocene Lake Bonneville, of which Utah lake is a fresh- 
water remnant and Great Salt lake, Sevier lake and Little Salt 
lake are saline remnants. Deposits laid down in the prehistoric 
lake created fan-shaped deltas at canyon mouths where all the 
principal Utah cities have been built and where most of the ir- 
rigable land is found. In the southwest, the warm valley of the 
Virgin gives Utah a subtropical region locally called Dixie. 

Altitudes range from the 13,498 ft. of Kings peak, in the Uintas, 
to an approximate 2,100 ft. in the southwest corner, where Beaver- 
dam wash flows into Arizona. The average elevation is 6,100 ft., 
but about 90% of the population is estimated to live at altitudes 
between 4,250 and 4,650 ft. 

Climate.—Precipitation varies from less than 5 in. annually 
west of Great Salt lake to more than 40 in. in the Wasatch moun- 
tains. In general the climate is temperate, variations occurring, 
of course, relative to latitude and altitude, Seasons are well 
marked; low relative humidity minimizes the range in temperature, 
which may vary from 100° F. in summer to zero or below in winter, 
The highest recorded temperature is 116°, the lowest —50°, Asa 
rule, the weather is sunny and pleasant. 

Soils.—The aridity that has limited Utah’s agricultural develop- 
ment has at the same time conserved the minerals in the soil. 
Some soils are 60% limestone and may never require additional 
lime. Elsewhere, the weathering of mountains that contain exten- 
sive phosphate deposits has produced soils with half again the 
amount of phosphorus found generally in the earth’s crust, Ex- 
cessive irrigation has damaged some soils by flushing out the plant 
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foods or by bringing alkali salts to the surface; and precipitati 

A ; : ; lon 
of minerals by saline lakes has poisoned surrounding soils, M 
farming is done on the sloping surface of lacustrine soils ial 
down in old Lake Bonneville, which are fertile, well-drained and 
advantageously situated for irrigation. 

Vegetation.—Over 4,000 species of plants are found in Utah, 
reflecting six climatic plant zones, from the Lower Sonoran jn the 
Virgin valley to the Arctic above the timber line on the higher 
peaks. Plants that grow in the warm southwestern deserts include 
creosote bush, screwpod mesquite, cactus and sword plant, and the 
Joshua tree. Juniper and sagebrush grow in all parts of the state, 
the latter denoting fertile, nonalkaline soils. Shad scale, saltbush 
and greasewood thrive in the alkaline desert areas, In the moun 
tains grow many species of spruce, fir and pine, along with nurtur- 
ing aspens. Cottonwoods characteristically mark out the courses 
of creeks; other common native trees are the big-tooth maple, 
red birch, mountain alder, box elder and such shrubs as scrub ak, 
dwarf maple, chokecherry, serviceberry, hawthorn. and willow. 
Numerous beautiful wild flowers vary from prickly pear to colum- 
bine, sego lily to Indian paintbrush. Less agreeable are poison 
ivy, poison oak and stinging nettle. Native grasses, extending 
up into alpine meadows, are the basis of the state’s grazing in- | 
dustry. 

Animal Life—Mule deer, brown bear, pronghorn antelope and 
cougar are the sole large animals that have maintained themselves 
in Utah. Bison, elk, grizzly bears and timber wolves became ex- 
tinct, but the first two have been reintroduced.  Infrequently, a 
moose wanders down from the north. Coyotes, bobcats and lynxes, 
like cougars, are hunted as predators. Fur-bearing animals include 
the weasel, muskrat, beaver, badger, skunk, marten, fox and ring- 
tailed cat. Among the rodents are jack rabbits, cottontails, snow- 
shoes, pygmy and rock rabbits, prairie dogs, tree and ground squit- 
rels, marmots, rats and field mice, and porcupines. Migratory 
waterfowl include many species of ducks and geese.: Principal up- 
land game birds are sage hens, pine hens, ruffed grouse and quail, 
and the introduced hybrid ring-necked pheasants. The golden 
eagle is the largest predatory bird; hawks and owls are numerous, 
as are magpies, and crows and vultures occasionally are seen. 
Songbirds include larks, blackbirds, finches, water ouzels and com 
moner birds. On bird refuges in Great Salt lake live great blue 
herons, white pelicans and sea gulls. To native trout, whitefish, 
suckers, chubs, minnows and other common fish have been a 
other species of trout, carp, catfish, bass, yellow perch and gray- 
ling. Reptiles and amphibians include rattlesnakes, gopher snakes, 
water racers, garter snakes, toads, frogs, salamanders, desert 
tortoises and lizards (among which the poisonous Gila monster 
rare). A brine shrimp is one of the few life forms that, can su 
vive in Great Salt lake, 7 

Parks, Monuments and Recreation.—Utah has two nation 
parks, Bryce Canyon and Zion; eight national monuments, Arches, 
Capitol Reef, Cedar Breaks, Dinosaur, Hovenweep, pene 
Bridges, Rainbow Bridge and Timpanogos Cave; and the Gol H 
Spike National Historic site. An expanding state park iy 
initially included Camp Floyd near Fairfield, Dixie State park n fe 
St. George, the Old State house at Fillmore and the Pioneer m è 
ment at Salt Lake City. The High Uintas Wilderness area, vide 
Utah’s nine national forests, provides fishing, hunting, hikin to 
ing and packing and skiing. The Wasatch mountains agoni 
Salt Lake City and Ogden offer excellent facilities for W 
sports. n at 

River-running down the Green, Colorado and San Jua 4 
tracted enthusiasts prior to World War II, and the a 
new multipurpose dams on those rivers at mid-20th century 14" 
stimulated boating in regions once inaccessible. 


HISTORY 


f ed 
The Indians who occupied Utah when white chroniclers an 
the region were principally of Shoshonean stock—Utes 9¢¢ jivi 
the mountainous eastern half of the state, Southern Paiute hone 
in the arid valleys of southwestern Utah and Western S 5 
dwelling in the yet more arid reaches of northwestern north- 
Northern Shoshone and Bannocks occasionally ranged into 


em Utah from present Idaho and Wyoming; and in the basin of 
the San Juan river lived the Navahos, an Athapascan people. All 
these Indians had a hunting and gathering culture, but some 
Pahvant Utes, Paiutes and Navahos practised simple agriculture, 
raising corn and pumpkins by rude irrigation. (See also NAVAHO; 
ParutE; SHOSHONE; UTE.) 

Exploration.—The chasms and naked aridity of the Colorado 
plateau region rebuffed the earliest venturers to approach the 
Utah country, and not until 1776 was the first Spanish penetra- 
tion made. Two Franciscan friars, Silvestre Vélez de Escalante 
and Francisco Atanasio Dominguez, seeking a route from Santa Fe 
to missions newly established on the California coast, explored 
up through Colorado, then proceeded west across Green river above 
present Jensen and on through the Uinta basin to Utah valley. 
Impressed by its natural advantages, the priests recommended 
colonization of the valley. They turned south to the Sevier and 
Virgin rivers, and, finally, having abandoned the effort to reach 
Monterey, journeyed back to Santa Fe. 

Spain (and after 1821, Mexico) never found the resources to 
establish a new colonial frontier, and only obscure Indian traders 
entered Utah from New Mexico for nearly half a century. The ad- 
vance of the fur frontier into the interior west, however, brought 
British trappers under Michael Bourdon into northern Utah in 
1819, and between 1824 and 1827 the Utah country was fully ex- 
plored by trapping parties—Americans coming northwest from 
Taos and southwest from South pass, while British trappers came 
South from western Montana. Great Salt lake was discovered and 
named at this time, and in 1826-27 Jedediah Smith, while making 
the pioneer overland journey from the Missouri river to California, 
ecame the first man to traverse Utah from north to south and 
from west to east. Of 16 annual rendezvous of the fur trade, the 
fist four were held in Utah, 1825-28. 

ear-round settlement by white men began in 1837-38, when 
Antoine Robidoux established a trading post in the Uinta basin, 
originally near the mouth of White river but soon moved to present 
Whiterocks, His “Ft. Uintah” was abandoned in 1845, the year 
efore Miles Goodyear established “Ft. Buenaventura” on the site 
i Ogden, the initial white settlement in the valley of the Great 

alt lake, Goodyear sold out to the Mormons in 1847. 

Meanwhile, between 1829 and 1831, a caravan route known as 
i Spanish trail was worked out between Santa Fe and Los An- 
i es; traversing southern and central Utah, it was used till 1849. 
n 1841 the Bartleson party, called the first overland emigrants to 
p fornia, took wagons through northern Utah en route to their 
te ination. John Charles Frémont, with a government exploring 

Pedition, reconnoitered northern Utah in 1843, also visiting 
têmont Island in Great Salt lake. Returning from California in 
Ug he rode up through Utah as far as Utah valley before turning 


„Frémont 


ti came back with another exploring expedition in 1845, 


oe south of Great Salt lake and across the Salt desert, a 
mi Toute made notorious as the Hastings Cutoff by California 
ti e who used it in 1846. En route to the scene of their 

Btful starvation in the Sierra Nevada, the Donner-Reed party, 
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among these 1846 emigrants, cut through the Wasatch mountains a 
route made a permanent road by the Mormon pioneers in 1847. 

Settlement and Territorial Period.—The vanguard of the 
westward-moving Mormons reached the site of Salt Lake City be- 
tween July 21 and 24, 1847, and under Brigham Young began 
establishing a commonwealth. Utah was then Mexican territory, 
but by the treaty of Guadalupe Hidalgo it came under U.S. sover- 
eignty in 1848, From their ecclesiastical government the Mormons 
evolved a provisional state of Deseret (a Book of Mormon word, 
meaning “honeybee” and signifying industry) and in 1849 sought 
admission to the union. Deseret would have extended from the 
Rocky mountains to the Sierra Nevada, including a portion of the 
southern California seacoast, thus embracing not only present Utah 
and Nevada but also large parts of California, Oregon, Idaho, 
Wyoming, Colorado, New Mexico and Arizona. By the compro- 
mise act of Sept. 9, 1850, however, congress created Utah territory, 
which within Utah’s present north and south boundaries extended 
from the Rockies to the eastern line of California. These initial 
boundaries were reduced by the creation of Colorado, Nevada and 
Wyoming between 1861 and 1868. 

As soon as the Mormons were firmly established in Utah, Brig- 
ham Young began colonizing all the fertile valleys north and south 
of Salt Lake City, wherever streams permitted irrigation. This 
was a planned economy of a type and on a scale no other state had 
seen, and it gave Utah a culture differing from that of all other 
western states, a mixture of New England and the west. Salt Lake 
City from the time of its founding has been the Mormon world 
capital and, except for a brief period during the 1850s, the political 
capital of Utah. Other principal cities which developed early 
were Ogden, Provo and Logan (qq.v.). 

Utah had a turbulent territorial history. Almost constant fric- 
tion between U.S. officials and Mormon authorities led to the 
“Utah war” of 1857-58, when federal troops were sent to put down 
“rebellion.” Although they were withdrawn on the outbreak of the 
American Civil War, California-Nevada volunteers under Col. 
Patrick Edward Connor took their place in 1862, garrisoning Ft. 
Douglas above Salt Lake City, These soldiers prospected widely, 
and their placer gold strike in Bingham canyon opened up Utah’s 
mining economy, until then deliberately neglected by the Mormon 
leaders, who feared its possibly destructive impact on Mormon 
society. Meanwhile, communications were improved with mail 
service to California and the east, dramatized by the pony express 
(q-v.). Completion of the Pacific railroad at Promontory in 1869 
induced the Mormons to build a connecting line from Ogden to Salt 
Lake City, followed by other roads north and south, which gave 
further impetus to the mining industry. These Mormon-built rail- 
roads, for the most part, were taken over later by the Denver an 
Rio Grande Western, which entered Utah from Colorado in 1882 
or by the railroad completed to Los Angeles in 1905, now incor. 
porated into the Union Pacific system. 

Brigham Young’s view that it was cheaper to feed the Indian: 
than to fight them militated against widespread Indian wars, thoug 
there were periods of Ute hostility, the Walker War of 1853-5 
and the Black Hawk War of 1865-68. The Utes were eventuall: 
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placed on a reservation in the Uinta basin, Paiutes and Shoshone 
on smaller reservations; much later, lands south of the San Juan 
river were incorporated into the Navaho reservation. 

After 1870 internal strains developed in the Mormon church be- 
tween liberal and conservative elements, in part because of the 
evolution away from a basically agricultural economy. Simultane- 
ously an influx of gentile (non-Mormon) elements brought political 
strife between Liberal and People’s parties, continuing until the 
early 1890s. Both were factors in Utah’s complex political rela- 
tions with the federal government, which from 1862 began to 
search for ways and means to break down the tightly knit Mormon 
hegemony, viewed as incompatible with the American political 
system. 

Statehood.—Five vain efforts to achieve statehood were made 
after 1849. Constitutional conventions of 1856, 1862, 1872, 1882 
and 1887 accomplished nothing in the face of the determination 
of the federal government to force abolition of polygamy, which 
became the symbol of the supremacy of U.S. law over the Mormon 
way of life. The road to statehood opened only after the Mormons 
lost conclusive battles in the U.S. supreme court over damaging 
antipolygamy laws of 1882 and 1887. The church publicly sur- 
rendered in 1890 when the president, Wilford Woodruff, issued a 
manifesto declaring his intention to submit to the law and to use 
his influence to cause other church members to do likewise. In 
1895 a new constitution was drafted, and on Jan. 4, 1896, the proc- 
lamation of statehood was signed by Pres. Grover Cleveland. 

With the coming of statehood, the old social hostilities in Utah 
began to die out concurrent with the integration of the Mormons 
into U.S. society. Sharing in three wars, a far-reaching depression 
and a markedly expanding economy made Utah a part of the na- 
tion as it had not been before, but the state’s culture continued 
to be distinctive, of as much interest to modern visitors as the 
scenic splendors of its former badlands. Politically Utah became 
a two-party state when Mormon and anti-Mormon parties dis- 
banded in anticipation of statehood. Until the era of the New 
Deal, representation in congress was usually mixed, and the state 
had governors from both parties. From 1932 to 1950 the Demo- 
crats were the dominant power, but the Republicans by the latter 
date had made such gains as to restore the state to its original 
balanced political complexion. 

World War II brought important economic gains, including a 
vastly expanded steel industry, followed by major oil develop- 
ments and a perceptible industrialization. This was reflected in 


renewed population gains and increased effort to develop the state’s 
agricultural potential, Federal reclamation in Utah, supplement- 
ing the irrigation works of pioneer times, effectively began with 
the Strawberry reservoir project of 1912-16, which pioneered in 
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diverting irrigation waters from one Utah watershed to anoth 
Vastly greater projects were authorized during the 1950s, ii 
ing the Weber basin and Central Utah projects, and the Spectacular 
multipurpose dams at Flaming gorge and in Glen canyon, to p 
serve the waters of the upper Colorado river basin. From these 
extraordinary developments Utah could anticipate more 
more usable land, more power, more trade and varied new 
tional facilities. 

See also, for history, LATTER-DAY SAINTS, CHURCH oF Jesus 
CHRIST OF. 


water, 
Tecrea. 


GOVERNMENT 


The Utah constitution was formed by a convention at Salt Lake 
City, March 4-8, 1895, was ratified on Nov. 5 and came into effect 
when Utah was admitted to the union, One provision, irrevocable 
without the consent of the U.S. government, guarantees religious 
freedom, forbids sectarian control of public schools, prohibits 
polygamy and defines the relation of the state to the public lands, 
The constitution grants equal civil, political and religious rights 
to males and females alike, prohibits any law restricting freedom 
of the press or the establishment of religious sects, and forbids 
imprisonment for debt unless the debtor absconds. The right of 
suffrage is conferred on all U.S. citizens who have lived in Utah 
a year, in the county four months and in the precinct 60 days, 
but only those who have paid a property tax the year before may 
vote in elections levying special taxes creating indebtedness or 
increasing the state rate of taxation. 

Executive.—The principal executive officials are the governor, 
secretary of state, state auditor, treasurer, attorney general an 
superintendent of public instruction. The governor has the right 
of veto, but may be overruled through repassage of a bill by a 
two-thirds majority in both houses of the legislature, The board 
of pardons is made up of the governor, justices of the supreme 
court and attorney general, The board of examiners consists 0! 
the governor, secretary of state and attorney general. 

Legislative.—The legislative power is vested in a senate an 
a house of representatives, and in the legal voters, who have the 
power of initiating legislation and of referendum on all laws not 
passed by a two-thirds vote of both houses. A legislator must be 
a citizen of the United States, at least 25 years old, a qualifie 
voter in the district from which he comes and a resident of Utah 
for three years and of his district for one year. Regular sessions 
of the legislature are held in odd-numbered years. Representatives 
are elected for two years, senators for four. The legislature was 
reapportioned in 1965, with the senate comprising 28 members ani 
the house 69, and the state’s two congressional districts were Ie 
vised to conform more closely with population. 
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IN THE SPRING, WATER FROM THE LAKE IS PUMPED INTO PONDS; 


(RIGHT) BOAT- 


ING ON LAKE POWELL ON THE COLORADO RIVER IN CATHEDRAL CANYON 


Judiciary—tThe judicial power is vested in the senate sitting 
asa court of impeachment, and in a state supreme court, district 
courts, city courts, justices of the peace and other courts inferior 
to the supreme court, as established by law. 

Local Government.—The basic local government is that of 
the county, functioning by statutory delegation of power from the 
legislature. The legislative and governing authority is an admin- 
istrative tribunal, the board of county commissioners. Elected 
officers include (in addition to the three commissioners) a treas- 
urer, sheriff, clerk, auditor, recorder, attorney, surveyor and as- 
sessor, who carry out administrative, recording, judicial, law 
enforcement, financial, election, educational, welfare, health, 
toads and agricultural functions. Cities and towns may be organ- 
ized from parts of counties by municipal incorporation. Accord- 
ing to population, Utah municipalities are divided into three 
classes. Cities of the first class, with population exceeding 90,000 
(Salt Lake City only), are governed by a mayor and four commis- 
Sioners. Cities of the second class, with population between 15,000 
and 90,000, elect a mayor and two commissioners, Smaller cities 
elect a mayor and five councilmen; and towns are governed by a 
board of trustees consisting of a president and four trustees. The 
office of city auditor is elective for the first two classes, city trea- 
Suter for the third. State law also permits the city council and 
oard of trustees of any city or town to appoint a qualified person 
‘city manager. Within a more restricted sphere, the powers and 
is of municipal governments parallel those of county govern- 

nts, 

Finance.—Gross state revenue in the 1960s was about double 
what it had been a decade earlier, reflecting both the ex- 
panding economy and the development of new sources of revenue. 

he sales tax, instituted in 1935, contributed almost one-third of 
all tax revenue, Other sources were income and mine occupation 
vies and proceeds from corporation, franchise, motor fuel, ciga- 
rette, beer and similar taxes. Licences and fees came chiefly from 
ĉducational sources, reflecting the growth of the institutions of 
a. learning. Liquor income originated in the state monopoly 

‘iquor sales. Federal grants-in-aid encompassed roads, public 
talth and welfare and education, also including sizable miscel- 
‘neous grants, 
sea Ucational disbursements, amounting to almost one-third of 
Sui expenditures, were allotted to local school districts for 
‘lualization of educational opportunity, to universities and to 
Junior colleges, 


POPULATION 


The Population of Utah in 1850 was 11,380; in 1880, 143,963; 


"1910, 373,351; in 1940, 550,310; in 1950, 688,862; and in 1960, 


890,627. The population per square mile in 1960 was 10.5, as com- 
pared with 8.1 in 1950 and 49.6 in the U.S. in 1960. Such figures, 
however, do not take into account the concentration of most of 
Utah’s population in a small area; close to three-fourths of the 
total population lives in the valleys extending 50 mi. north and 
south of Salt Lake City, one-fourth in Salt Lake City alone. 

The 1960 census found that 561,546 or 63.1% of the population 
lived in incorporated places of 2,500 or more, as compared with 
59.9% in 1950 and 55.5% in 1940. These findings are conditioned 
somewhat by the fact that the historic pattern of Mormon life has 


Utah: Places of 5,000 or More Population (1960 Census)* 


Population 
Place 

1960 1950 1940 1920 1900 
Total state 890,627 | 688,862 | 550,310 | 449,396 | 276,749 
American Fork 6,373 5,126 3,333 2,763 2,132 
Bountiful 17,039 6,004 3,357 2,063 1/442 
Brigham City 11,728 6,790 5,641 5,282 2,859 
Cedar City 7,543 6,106 4,695 2,462 1,425 
Clearfield 8,833 4,723 1,053 = = 
Kearns 17,172 — = = — 
Layton . 9,027 3,456 646 = = 
Logan 18,731 | 16,832 11,868 9,439 5,451 
Magna . 6,442 3,502 — — — 
Midvale - 5,802 3,996 2,875 2,209 — 
Murray . 16,806 9,006 5,740 4,584 — 
Ogden 70,197 | 57,112 | 43,688 | 32,804 | 16,313 
Orem 18,394 8,351 2,914 — = 
Price 6,802 6,010 5,214 2,364 539 
Provo 36,047 | 28,937 | 18,071 10,303 6,185 
Roy. . 9,239 3,123 998 = — 
St. George 5,130 4,562 3,591 2,215 4 
Salt Lake City . | 189,454 | 182,121 | 149,934 | 118,110 | 53,531 
South Ogden. . 7,405 3,763 1,407 = = 
South Salt Lake . 9,520 7,104 5,701 — = 
Spanish Fork City 6,472 5,230 4,167 4,036 2,735 
Springville . . . 7,913 6,415 4,196 3,010 3,422 
Er REENA 9,133 7,269 5,001 3,602 1,200 
Washington Terrace . 6,441 5,841 — = = 


*Populations are reported as constituted at date of each census. 

Note: Dash indicates place did not exist during reported census, or data not available, 
been for the people to live in compact towns and farm outlying 
areas. The state has three standard metropolitan statistical areas, 
Ogden, Provo-Orem and Salt Lake City. These had a 1960 popu- 
lation of 665,530 or 74.7% of the total for the state, 

More than 70% of the state population belongs to the Church of 
Jesus Christ of Latter-day Saints. 


EDUCATION 


Public Schools.—Thirty weeks’ annual school attendance is 
compulsory for Utah children aged from 6 to 18 years, though 
local school boards may make exceptions after the age of 16. The 
state’s 40 public school districts must make a stated financial 
effort in support of their schools, after which equalization aid 
is provided. As shown by the 1960 census, a larger proportion of 
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children go to school in Utah than in most states. They also rank 
higher in level of grades completed; in the late 1950s it was found 
that 58% of the population over age 25 had completed high school, 
as compared with 20% nationally. The state has made a consist- 
ently superior effort in support of its schools, one-third of the 
state revenue being expended for this purpose and an estimated 
7% of personal income. 

Higher Education.—The University of Utah at Salt Lake 
City, chartered in 1850 as the University of Deseret, underwent a 
great expansion, particularly of its graduate schools, after World 
War II, and by the 1960s it had more than 10,000 regularly reg- 
istered students annually. Governed by a 15-member state board 
of regents, it comprises schools and colleges of letters and science, 
social work (graduate), business, education, engineering, law, med- 
icine, mine and mineral industries, nursing and pharmacy. 

Utah State University of Agriculture and Applied Science, at 
Logan, chartered in 1888 as Utah Agricultural college, includes col- 
leges of engineering and forestry. Branches are the College of 
Southern Utah (1897) at Cedar City and Snow (1888) at Ephraim. 
Weber state college at Ogden was founded in 1889. Smaller state 
colleges are Carbon (1938) at Price and Dixie (1911) at St. 
George. 

Brigham Young university at Provo, maintained by the Mormon 
church, matched the growth of the University of Utah with an en- 
rollment in the 1960s exceeding 10,000. The Mormon church also 
operates religious institutes near the state colleges. Westminster 
college (1875), operated by three Protestant denominations but 
nonsectarian, is in Salt Lake City. Smaller colleges are main- 
tained by the Roman Catholic Church in Salt Lake City, Ogden 
and Price. 


HEALTH, WELFARE AND CORRECTIONS 


Public health and welfare are supervised by the state board of 
health. Unemployment insurance, old-age assistance and other 
social legislation conform to the federal Social Security act of 
1935, but industrial accident insurance was provided for by law in 
1917, and legislation governing hazardous occupations and hours 
for women and children is as old as statehood. Penal and charita- 
ble institutions operated by the state include a prison in Salt Lake 
county; an industrial school for delinquent boys and girls at Ogden; 
a school for the deaf and blind at Ogden; a training school for 
mentally incapacitated children at American Fork; a hospital for 
the insane at Provo; and a tuberculosis sanatorium at Ogden. 
Many private hospitals are operated by religious denominations. 


THE ECONOMY 


Three basic industries, manufacturing, mining and agriculture, 
backed up a fourth equivalent “industry,” national defense, and 
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by supporting industries—in which tourist trade and the exploita. 
tion of Utah’s recreational potential bulk increasingly larg 
the 1960s had emerged as the foundations of the state’s econ 
Other major elements of the economy are wholesale and retail 
trade; government exclusive of defense; service and miscellane. 
ous; transportation, communications and utilities; construction: 
and finance, insurance and real estate. Government—federa}. 
state and local—is the largest employer; the seven large installa. 
tions operated by the U.S. department of defense alone (chiefiy 
in the Salt Lake City periphery) pay annual wages of about 
$100,000,000. 

Agriculture.—Topography, climate, type of soil and, above 
all, lack of water have limited Utah’s agricultural development, 
Although nearly 90% of the land, including the high mountains 
with their multiple-use national forests, is put to use, 87% must 
be utilized for grazing. Only 4% is used for crop production, and 
only two-thirds of that for irrigation farming, which explains 
Utah’s low rank among the agricultural states (about 30th in farm 
receipts in the 1960s) and the keen interest taken in reclamation 
projects under development in the Colorado river basin. Almost 
75% of farm income comes from livestock and livestock products 
(dairying, poultry, beef and lamb’s wool); the remainder comes 
from field crops (wheat, barley and other grains, dry beans, hay, 
alfalfa, potatoes and sugar beets), fruit (cherries, apples, peaches, 
apricots, berries and melons) and canning crops (tomatoes, peas 
and corn), 

Mining.—Thanks in large part to the great opencut Utah Cop- 
per mine at Bingham, Utah continued as an important mining state 
after most of its early mines were exhausted, and in the 1950s and 
1960s, among the western states, ranked among the first three in 
production of copper, gold, silver, lead, and uranium. Almost 60% 
of mineral production is in the form of metallic minerals, 30% 
from copper alone. Iron mines in southwestern Utah after the 
1940s gave the state fourth rank in iron, and, together with coal 
from the extensive beds in Emery and Carbon counties, provided 
the base for a vigorous new steel industry. 

Petroleum recovery on a large scale began in eastern Utah in 
1948; ten years later, with more than 35 oil pools discovered, esti- 
mates of proved reserves ran from 2,000,000,000 to 3,000,000,000 
bbl. Four counties, Duchesne, Grand, San Juan, and ‘Uintah, 
produce all of Utah’s oil. Utah’s known reserves of uranium ore 
(estimated at 5,700,000 tons) place the state third among the 
states in reserves of this mineral and first in richness of ofe 
Many other metallic and nonmetallic minerals give weight to the 
mining economy. 4 

Manufacturing.—Manufacturing assumed its dominance 1 
the Utah economy during and after World War II, rising in value 
from $87,000,000 in 1939 to more than $500,000,000 by the 19605, 
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with over 1,000 manufacturing firms. About 40% of total employ- 
ment is associated with the smelting, refining, processing and fabri- 
cating of metals and minerals, while another 25% is connected with 
food processing. Printing and publishing, stone, clay and glass 
products, petroleum and coal products, chemicals, lumber and 
wood products and apparel are also important. New manufactures 
associated with defense include microwave and electronic trans- 
mitting components, ram-jet engines and solid-propellant rocket 
engines. A minor but interesting development was the increasing 
use of Utah’s magnificent scenery as background for motion- 
ictures. 

M ransportation and Communications.—On May 10, 1869, 
the transcontinental railway was completed when the Union Pacific 
and Central Pacific were united by the golden spike at Promontory. 
The Union Pacific has remained the dominant Utah railroad, having 
taken over many locally built roads as well as the Los Angeles 
& Salt Lake, and being connected with the Southern Pacific at 
Ogden, ‘The Denver and Rio Grande Western at Salt Lake City 
has a similar California outlet in the Western Pacific. Federal, 
state and local governments by the early 1960s had constructed 
nearly 32,000 mi. of streets and roads in Utah, including six major 
US. highways, which served about 400,000 vehicles licensed in the 
state, About 70 airports scattered over the state mainly served 
private aircraft, but major facilities were the expanding com- 
mercial airport at Salt Lake City and the Hill air force base near 
Ogden, 

Five daily newspapers were published in Utah in the 1960s, and 
about 50 weeklies or biweeklies. The Church of Jesus Christ of 
Latter-day Saints, which operates its own publishing plant, issues 
several monthly publications. Five television stations and numer- 
ous radio stations were operating. 

See also references under “Utah” in the Index. 

BrsiocrarHy.—General bibliographical essays may be found in Dale 
L. Morgan, The Great Salt Lake (1947), and in Leonard J. Arrington, 
Great Basin Kingdom (1958), A classified bibliography appears in 
Utah Writer’s Project, W.P.A., Utah: a Guide to the State (1941). 
General histories include H. H. Bancroft, History of Utah (1889) ; 
0. F. Whitney, History of Utah, 4 vol, (1892-1904) ; Noble Warrum, 
Utah Since Statehood, 3 vol. (1919) ; A. L. Neff, History of Utah, 1847 
401869 (1940) ; Wain Sutton, Utah:a Centennial History, 3 vol. (1949). 
The period to 1890 is covered in an economic history by L. J. Arring- 
ton and sociologically by Nels Anderson, Desert Saints (1942). See 
also Charles P, Schleicher and G. H. Durham, Utah: the State and Its 
Government (1943). General descriptive works, in addition to Utah: 
‘Guide to the State, include G. W. James, Utah, the Land of Blossom- 
ing Valleys (1922); Wallace St , Mormon Country (1942) ; 
Maurine Whipple, This Is the Place: Utah (1945). 

Current statistics on production, employment, industry, etc., may 
be obtained from the pertinent state departments; the principal figures 
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UTAMARO KITAGAWA (1754-1806), Japanese painter 
and print designer, one of the best known of the designers of 
Colour prints, was born at Kawayoye in 1754. His landscape paint- 
‘ngs and drawings of insects are highly regarded by Japanese 
critics, but his fame among Europeans will always rest on his 
designs for colour prints, the subjects of which are almost entirely 
Women—professional beauties and the like. Utamaro’s colour 
Prints are distinguished by an extreme grace of line and colour, 
and his composition is superb. i 

Even in his lifetime Utamaro achieved enormous popularity. 

S$ work had a considerable reputation with the Dutch who visited 

tgasaki, and it was imported into Europe before the end of the 
18th century. (E.F. S.; X.) 

UTE, a Shoshonean-speaking group of Indians of western Colo- 
tado and eastern Utah, whose name was given to the latter state. 
t hen Father Silvestre Vélez de Escalante (see UTAH: History) 
m ersed their territory in 1776, the Ute had no horses and lived 
n small family clusters subsisting by food collecting. At that time, 

ere was no clear distinction between the Ute and the Southern 
tute, both of whom speak the Ute-Chemehuevi branch of Sho- 
aed After acquiring horses in the early 19th century, how- 
oe the Ute of western Colorado and later of northern Utah be- 
oh organized in loose bands of hunters. As the area became 

ed by Europeans, these bands became predators on livestock. 
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In the southern regions of Utah, Nevada, and California, however, 
the Ute-Chemehuevi remained afoot and became known as South- 
ern Paiute (see PATUTE). 

After the Indian wars (see Cotorapo: History), most of the 
Colorado Ute were settled on a reservation in southwestern Colo- 
rado, while those of Utah were placed on the Uintah reservation, 
where most of them remain today. They numbered about 1,000 
in Colorado and 2,660 in Utah in the second half of the 20th 
century. 

See also SHOSHONE. 

See G. O. Lang, “Economic Development and Self-Determination: 
the Northern Ute Case,” Human Organization, vol. 20 (1962); F. 
Parkhill, The Last of the Indian Wars (1962). (J. H. Sp.) 

UTICA (modern Urigve), an ancient Phoenician and Roman 
city of Tunisia, located near the mouth of the Medjerda (Ma- 
jardah) River (ancient Bagradas). Now 7 mi. (11 km.) from the 
Mediterranean Sea, it was a port in antiquity and traditionally a 
Phoenician settlement dating from 1101 (or 1140) B.c.; archaeo- 
logical evidence, however, favours the 8th or 7th century B.C. for 
its foundation. It grew rapidly and was second only to Carthage 
among Phoenician settlements in Africa. During the Carthaginian 
Empire (5th—3rd centuries B.c.), Utica retained at least a nominal 
independence. In the Third Punic War (149-146 B.c.), Utica 
sided with Rome against Carthage and after the destruction of 
Carthage was rewarded with the status of a civitas libera. During 
the next century it attracted a number of Roman and Italian set- 
tlers and became the administrative centre of the Roman province 
of Africa; in 46 B.C. it was the scene of the suicide of Cato, the 
enemy of Caesar, and was heavily fined by the latter. It became a 
municipium under Octavian (later the emperor Augustus) in 36 B.c. 
and a colonia under Hadrian (a.D. 117-138), but had lost its pri- 
macy in Africa when Carthage was refounded as a Roman city in 
44 B.c. Little is known of its later history. Excavations since 
1945 have uncovered a number of Phoenician graves of the 8th 
century B.C. and after, and a substantial residential section of the 
later Roman city. (B. H. Wa.) 

UTICA, a city of central New York, U.S., the seat of Oneida 
County and a central city of the Utica-Rome standard metropoli- 
tan statistical area (Herkimer and Oneida counties). On the Mo- 
hawk River in the upper Mohawk Valley, it is 90 mi. (146 km.) 
NW of Albany, on the main line of the New York Central Rail- 
road, the State Barge Canal, and the New York Thruway. 

Rich in early American history, the area was the country of the 
Iroquois federation, specifically the tribes of the Mohawks and 
Oneidas. French Jesuit missionaries were the first white men to 
enter the valley after Champlain and Hudson sailed to its edge. 
They were followed by Protestant missionaries, the most distin- 
guished of whom was perhaps Samuel Kirkland, who in 1793 
founded Hamilton Oneida Academy, for Indians, in the territory 
later named after him as the Town of Kirkland. (Hamilton Col- 
lege, for men, developed from this academy.) The first settlers 
were Dutch and Palatinate Germans, followed by New Englanders. 
Among the many pioneers the most distinguished was Peter Smith 
(1768-1837), later a partner of John Jacob Astor, and father of 
Gerrit Smith, born there in 1797. The area was the scene of many 
battles between Indians, French, Dutch, and English interests; the 
most famous action was the Battle of Oriskany (9 mi. W of Utica), 
during the American Revolution, in which Gen. Nicholas Herki- 
mer’s Continental troops stopped the advance of the British 
through the valley. A monument marks the spot. 

Utica was incorporated as a village in 1798 (its name was drawn 
from a hat) and as a city in 1832. It stands at the centre of an 
east-west chain of the communities of Little Falls, Herkimer, 
Ilion, Mohawk, Frankfort, Rome, and Sherrill (the last founded by 
the Oneida Community, a Utopian society which became known for 
its manufacture of silverware). Pop. (1960) 100,410; Utica- 
Rome standard metropolitan statistical area, 330,771. (For com- 
parative population figures see table in New Yorx.) There are 
in the population Welsh, German, Irish, Italian, and Polish ele- 
ments, the descendants of immigrants who followed the original 
settlers. 

Utica has always been an important transportation and textile 
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centre. It became more diversified in the second part of the 20th 
century with the replacement of textiles by metals and machinery 
manufacture, and important government facilities. 

Two new coeducational institutions were founded in 1946 in 
Utica—Mohawk Valley Community College, formerly Mohawk 
Valley Technical Institute, and Utica College of Syracuse Univer- 
sity, a four-year college of arts and sciences. In addition to 
Hamilton College, mentioned above, there is also an art gallery and 
school of painting, the Munson-Williams-Proctor Institute. The 
state Masonic Home is located there. 

Utica has a planning board to guide its physical development, 
and its satellite villages are following this lead. The city has an 
excellent system of large parks supplemented by other recreational 
facilities. Its location in the heart of many fine state parks, in- 
cluding the immense Adirondack Park, makes it a favoured spot 
for every kind of outdoor sport. (V. C. C.) 

UTILITARIANISM, the ethical theory that holds that an 
action is right if it achieves the greatest good of the greatest num- 
ber of people. 

The “greatest good” or, more precisely, the “greatest happiness” 
first appears as a formula for a moral standard in Richard Cum- 
berland’s De Legibus naturae (1670) where its authority is derived 
from God, whose basic law it is. This theological version was fur- 
ther developed by John Gay, Abraham Tucker and William Paley. 

It was with Jeremy Bentham, however, that the term “utilitar- 
ian” originated and the theory became well known and influential. 
Bentham first took it up as a criterion for distinguishing good 
from bad laws, and his use of it was throughout practical and po- 
litical rather than theoretical. He defended utilitarianism as a 
moral theory in Principles of Morals and Legislation (1789) and 
in Deontology (published posthumously, 1834). He held that the 
only object a man ever pursues as an end is happiness, that is, 
pleasure and the absence of pain (hence his theory is sometimes 
called hedonistic or eudaemonistic utilitarianism). To explain how 
an individual, whose sole pursuit is his own pleasure, can have a 
duty to pursue the general happiness, he invoked certain ‘“sanc- 
tions”: if I do not take account of the pleasures and pains of 
others, I shall be arrested (the political sanction) or ostracized (the 
moral or social sanction) or punished hereafter (the theological 
sanction). To call a motive good merely means that it usually 
brings good consequences and is therefore approved merely as a 
means. (See BENTHAM, JEREMY.) 

J. S. Mill in Utilitarianism (1863) provided the theory with 
its classic expression but at the same time imported into it 
elements inconsistent with its hedonistic (or pleasure) basis: for 
example, the assertions that some pleasures are higher or nobler 
than others and that ends other than pleasure, such as virtue or 
knowledge, can be desired for their own sake. The last important 
“happiness-utilitarian” was Henry Sidgwick. In his Methods of 
Ethics (1874) he explicitly rejected the psychological hedonism 
on which Bentham and Mill had based their arguments and pre- 
sented a very full defense of the “greatest happiness principle” as 
the only fundamental principle of morals. (See Mitt, JoHN 
STUART.) 

G. E. Moore in Principia Ethica (1903) rejected the view that 
happiness is the only thing good as an end. Knowledge, aesthetic 
enjoyment and personal affection all contribute elements of in- 
trinsic value to the summum bonum. But, in Ethics (1912), he 
defended the principle that an act is right if it achieves the greatest 
good of the greatest number. His version of the theory is there- 
fore sometimes called agathistic or ideal utilitarianism to distin- 
guish it from the hedonistic or eudaemonistic utilitarianism of his 
predecessors. Moore also recognizes that, besides judging actions 
as right or wrong (on the utilitarian criterion), we also judge them 
by reference to their motives and intentions as praiseworthy or 
blameworthy; he treats this as an independent type of judgment 
and does not attempt to treat motives merely as means to an end, 
as the earlier utilitarians did. 

Moore is clear that it is the rightness of a particular act which 
is determined by the utilitarian criterion. Mill and Sidgwick some- 
times show traces of an alternative view. On this view, it might 
sometimes be right to do an act which did not produce the best 
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possible consequences, because this act was required by a tule (of 
justice, or of gratitude, or of truthfulness). These rules woul 
then be justified by their general utilitarian value. But this more 
plausible view is neither fully worked out by them nor is it 
distinguished from the simpler view characteristic of Moore, f 

Utilitarianism owes its permanent attractiveness to its apparent 
ability to combine two incompatible positions. If my only possible 
aim is my own happiness, then benefits to others are relevant on 
so far as it pays me to achieve them. If I can aim at the good of. 
mankind as an ultimate end, then it is false that my only aim is 
my own happiness. 

See Etuics; ETHICS, History oF; see also references under 
“Utilitarianism” in the Index. 

BIBLIOGRAPHY ;—L. Stephen, English Utilitarianism (1900); E, 
Halévy, The Growth of Philosophic Radicalism, rev, ed., trans, by 
Mary Morris (1949); Sir W. D. Ross, Foundations of Ethics (1939); 
J. Plamenatz, Mill's Utilitarianism: Reprinted With a Study of the 
English Utilitarians (1949); R. P. Anschutz, The Philosophy of J, 8, 
Mill (1953). (J.D. M) 

UTILITY, in economics, may be defined as the ability of a 
good or a service to satisfy human wants. It is not an inherent 
property of things, but a relation between things and people, the 
relation being one of desire. On ethical grounds, for example, one 
might ascribe greater “value” to one thing than to another, This 
“value” is not economically significant, however. Only actual de- 
sires affect the formation of prices through demand, and it is price 
formation that is the concern of economic inquiry. 

Many economists have felt that at least two general statements 
can be made about utility. These two statements are sometimes 
referred to as Gossen’s first and second laws (they were first 
formulated by the German economist H. H. Gossen, 1810-58), 
The first law maintains that the utility of an additional unit of 
a certain good to an individual is inversely related to the number 
of units he already has. The law is therefore called the law of 
diminishing marginal utility. The same thing can be expressed by 
saying that the total utility of a thing to a person increases with 
the amount of it he has, but at a diminishing rate, until the point 
of satiety is reached. The law can therefore also be termed the 
law of satiable wants. 7 

As for Gossen’s second law, suppose a given good can satisfy 
different wants in different uses. How should it be allocated be: 
tween competing uses in order to secure the greatest total satis: 
faction? Gossen’s second law would say that for maximum sal 
faction an individual must equalize the marginal utility of the 
good in all its possible uses. The notion of utility was elevated to 
a central position in economic theory mostly by the work 0} 
so-called “Austrian school,” and in particular by Karl Menger and 
Eugen Böhm-Bawerk (qq.v.). Two issues developed, however, 
that have tended to modify the concept. One of them com 
its supposedly hedonistic presuppositions, and the other its mea 
surability. ften 

Philosophically, the early champions of the utility theory oer 
were utilitarians in the tradition of Jeremy Bentham (g.0.)- 
appeared as though they thought of economic behaviour a5 
mined by a calculus of pleasure and pain. Those who 0] Sink 
this bit of pseudopsychology, either philosophically or as psyc t 
ogists, were therefore tempted to dismiss the utility theory Pr 
of hand. A typical defense by utility theorists in economics A 
been to stress the purely formal character of the com dae 
J. A. Schumpeter has argued, the utility concept “does m ee 
or imply anything about the nature of the wants or desires h 
which it starts,” and therefore “has much better claim to bel 
called a logic than a psychology of values.” 

Most economists doubt that utility can be measured. A perat 
so doubters like J. R. Hicks argue, can certainly decide whe ra 
he prefers a certain good or collection of goods above anot er, S 
he cannot say by how much. They speak, therefore, of “Of 
utility, utility in the sense that it allows a person to or : 
preferences. Those who reason as though utility were mea 
use what can be called a concept of “cardinal” utility, utility” 
measured on some cardinal scale. y ques- 

A difficulty that continues to bedevil economists 15 the cal 
tion of whether or not the utility enjoyed by different peop 
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be compared. Is A’s satisfaction greater than B’s in any given 
instance? Some such comparison is presupposed in the progres- 
sive income tax. If A’s income is greater than B’s, the marginal 
utility of income to A must be less than to B. On the principle 
of equal sacrifice, therefore, A should contribute more in dollars 
to the public treasury than B. But it is, of course, impossible to 
be sure that, say, the hundredth dollar yields as much satisfaction 
to one person as it does to another and that marginal utility dimin- 
jshes as fast for one as it may for the other. (H. O. Sc.) 

UTO-AZTECAN, perhaps the most numerous and important 
stock of North American Indians, named after a representative 
northern and southern tribe, extended in a long irregular tract, 
broken only in Arizona, from Idaho to Tabasco, Mex., and beyond 
as far as Panama in scattered populational islets. The bond of 
union was linguistic and geographic rather than racial or cultural. 
Jn customs there was little common to the lowly northern tribes 
and the more advanced ones of southern Mexico. Uto-Aztecan 
speakers for whom separate articles, giving fuller anthropological 
data, may be consulted include the following: Huichol, Papago, 
Pima, Hopi, Ute, Paiute, Shoshone, Comanche, and Mono. By the 
1960s many descendants of these rapidly acculturating groups no 
longer spoke their aboriginal language. 

See Aztec; INDIAN, Latin-AMERICAN; INDIAN, NORTH AMERI- 
CAN. (A. L. K.; X.) 

UTOPIA, the name of the imaginary island in the Libellus . . . 
de optimo reipublicae statu, deque nova insula Utopia (1516) by 
Sir Thomas More (see below); hence, any visionary common- 
wealth. Compounded from Greek words for “not” (ow) and 
“place” (topos), and so meaning “nowhere,” the word implies an 
element of fantasy, and “utopian” as an adjective is used to sug- 
gest the impossibly optimistic. Nevertheless, written utopias may 
be “practical” or satirical, as well as speculative. For discussion 
of specific utopian communities see below. ? 

Utopias are far older than their name. Plato’s Republic was 
the model of many, from More to H. G. Wells. A utopian island 
occurs in the Sacred History of Euhemerus (fl. c. 300 B.c.), and 
Plutarch’s life of Lycurgus describes a utopian Sparta. The legend 
of Atlantis (g.v.) inspired many utopian myths; but 15th-century 
explorations permitted more realistic settings, and More associated 
Utopia with Amerigo Vespucci. His Utopia was humanist in 
theme, and was followed in this by the Mondi (1552) of Antonio 
Francesco Doni, and by La Città Felice (1553) of Francesco 
Patrizi. An early “practical” utopia was the comprehensive La 
Città del Sole (written 1602) of Tommaso Campanella (q.v.). 
Francis Bacon’s the New Atlantis (publ. 1627) was “practical” in 
its scientific program, but speculative concerning philosophy and 
religion. Christian utopian commonwealths were Antangil by 
LD.M.” (1616), Christianopolis (1619) by Johann Valentin 
Andreae, and Novae Solymae Libri Sex (1648) by Samuel Gott. 

‘Uuritanism produced many utopias, both religious and secular, no- 
tably The Law of Freedom ... (1652), in which Gerrard Winstan- 
ley advocated the principles of the “Diggers” (q.v.). Oceana 
(1656), by James Harrington (q.v.), argued for the distribution 
of land as the condition of popular independence. 

In France such works as Gabriel de Foigny’s La Terre Australe 
connue (1676) preached liberty. Fénelon’s Télémaque (1699; 
See FENELON, FRANÇOIS DE SALIGNAC DE LA MorHe) contained 
vian episodes extolling the simple life. L'An 2440 by Louis 
Sébastien Mercier (1772; Eng. trans. 1802) anticipated Revolu- 
eo? doctrines, G. A. Ellis’s New Britain (1820) and Etienne 

abet’s Voyage en Icarie (1840) were related to experimental com- 
Munities in America, experiments that revealed the limitations 
of purely economic planning. Consequently Bulwer-Lytton, in 
i e Coming Race (1871), invented an essence that eliminated eco- 
mics altogether, and William Morris (q.v.) demonstrated his 
contempt for the dismal science in News from Nowhere (1890). 
Bre two influential utopias had an economic basis: Looking 
pc vard: 2000-1887 (1888), by Edward Bellamy (q-v.), and 
land (1890; Eng. trans. A Visit to Freeland. . . , 1894) by 

odor Hertzka, H. G. Wells (g.v.), in A Modern Utopia 
5), and other works, returned to speculation. 
y utopias are satires. In this vein Mundus Alter et Idem (c. 
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1605) by Joseph Hall (g.v.) was followed by many works in the 
tradition of the fantastic voyages of the True History of Lucian 
(q.v.). Swift's Gulliver’s Travels (1726) had many utopian imi- 
tators. Erewhon (1872) by Samuel Butler (q.v.) foreshadowed the 
satirical utopias of the 20th century, of which the savage Brave 
New World (1932) by Aldous Huxley and Nineteen Eighty-Four 
(1949) by George Orwell are the best known. (P. M. Y.) 

More’s Utopia.—At the close of the Middle Ages, when medi- 
eval institutions were breaking down and a new economic indi- 
vidualism was beginning to appear, some of the protest against the 
disruption of the old order took the form of literary works that 
described an idealized commonwealth and thus indirectly criticized 
the newly emerging capitalist society. The most famous of these 
was Sir Thomas More’s Utopia; it was first published in 1516 in 
Latin (in 1551 in English) and was read eagerly all over Europe. 
More, a lawyer and lord chancellor of England, was shocked by 
the rise of unrestrained economic individualism. He wanted to 
restore the old villages that had been ruined by the expansion of 
sheep raising and to forestall the spread of the market that al- 
lowed the “rich men to buy up all.” More wanted to turn back 
the clock and restore medieval economic regulation, But two ele- 
ments stand out in his Utopia. As a good Thomist, he recognized 
the right of private property, particularly as an incentive to labour, 
but he also asserted the ultimate rightness of communism. Sec- 
ondly, his Kingdom of Utopia, though its sources were plainly 
Plato’s Republic and the Christian monasticism of the past, existed 
in the here and now, “beyond the equator.” It was removed from 
European society not in time, but in place; it was realizable, if 
men wanted to make it so, and this was its revolutionary appeal. 
(See More, Str THomas.) 

The themes of all subsequent utopian and pre-Marxian socialist 
appeals, as E. H. Harbison has pointed out, are present in More’s 
Utopia in their classic form: “the optimistic faith in human nature, 
the overweening emphasis upon environment and proper educa- 
tion, the nostalgia for lost innocence and integrity, and the exag- 
gerated uniformitarianism (from clothes to equal apportionment 
of children among families) which is the measure of every uto- 
pian’s revulsion against rugged individualism.” (D. D. Egbert and 
Stow Persons [eds.], Socialism and American Life, vol. 1, p. 34, 
Princeton, N.J., 1952.) 


COMMUNITIES 


Influence of Reformation.—The actual impulses to utopian 
settlement, to the creation in the here and now of a.communist way 
of life, derived in large measure from the Protestant Reformation, 
The medieval monastic community had long been the model for 
heretical communist groups who sought to realize the teachings of 
Jesus on earth. But while the monastic orders rarely challenged 
established authority, the more extreme elements of the Refor- 
mation, particularly the Anabaptists, took a different approach. 
Luther, in going back to the Bible, had preached the equality of all 
souls. The Anabaptists took the next step and asked: if all men 
are equal, why should there be masters and servants, and why not 
the equality of all goods in common? Luther replied that true 
equality was in the “other world” when grace would be achieved 
and men were no longer in a state of sin. To which Thomas 
Miinzer and other Anabaptists replied that since prophecy was an 
unfolding vision men could achieve salvation on earth. If-men 
could live in the here and now in a state of grace, then all com- 
mandments lapsed and sin was no more; moral perfection, there- 
fore, was possible for man. The desire to achieve moral perfection 
and to live in a holy community became the impulse behind the 
religious utopian settlements that were to flourish so profusely in 
the New World. (See ANABAPTISTS.) 

From More’s Utopia and the Moravian Anabaptist communities, 
the thread of communist millenarianism runs through the Levellers 
and Diggers, the extremists of the English Puritan Revolution; 
through the writings of Morelly and Mably, the communist theo- 
rists of the French Enlightenment; through the “conspiracy of 
equals” organized by F. N. (Gracchus) Babeuf in the dying days 
of the French Revolution; to the utopian plans of Etienne Cabet, 
Charles Fourier and Robert Owen in the years before 1848. 
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Types of Utopian Communities in America.—For a brief 
period, Utopia came to rest before it moved to the United States 
during the first half of the 19th century. America, though not 
actually “beyond the equator,” had long captured the European 
imagination. The great seal of the United States bore the words 
Novus Ordo Seclorum, “new order of the ages,” and this was the 
image held out to Europeans. In June 1794, for example, the 
youthful Samuel Taylor Coleridge met Robert Southey at Oxford, 
and the two worked out the idea of a “pantisocracy”—a term in- 
vented by Coleridge—which would be a utopian settlement in 
America, an ideal community where 12 young men and 12 wives 
would conduct “an experiment in human perfectibility.” Coleridge 
and Southey never made this experiment, but tens of thousands of 
other persons did. Between 1663, when some Dutch Mennonites 
under the leadership of Pieter Corneliszoon Plockhoy established 
the first communitarian colony in America at what is now Lewes, 
Del., to 1858, 130 different settlements were begun in the United 
States. After the American Civil War the enthusiasm for utopian 
experiments waned. There were some new settlements in the 
1890s, following the publication of such Utopian tracts as Laurence 
Gronlund’s The Codperative Commonwealth (1884) and Edward 
Bellamy’s Looking Backward (1888), but the impulse had run its 
course and these latter movements were soon gathered into the 
fold of political socialism. 

Utopian settlements arose in such prodigal number in the United 
States for the same reasons that attracted other settlers: land was 
cheap and was available without restrictive entail; the principle 
of religious toleration allowed all beliefs to be practised without 
undue restraints; the lack of settled institutions fostered a prag- 
matic temper that was favourable to experiment; and the dominant 
Protestant coloration of the society created an atmosphere of 
moral reform that encouraged experiments in perfectibility. That 
many utopian colonies incurred the violent wrath of surrounding 
communities is a melancholy instance of the discrepancy between 
principle and practice. 

While the generic term “utopian” has been used for the many 
movements that created settlements in the United States—the jus- 
tification for such common grouping being that in one way or 
another they all sought to realize an ideal of perfection in com- 
munal living—the divisions among them reveal vastly different 
purposes and practices. We can distinguish seven kinds that ac- 
counted for the overwhelming number of all settlements. 

Three were religious in origin and practice. The first were Ger- 
man Pietists (the Ephrata Cloister, Inspirationists, the Rappites), 
who, emphasizing devotion rather than doctrine, and repentance 
rather than “works,” sought personal salvation through voluntary 
withdrawal from the world. A second group, the Shakers, were 
English Pietists, and their communities have left a lasting mark 
on American culture. The Perfectionists, a third type, received 
their inspiration from the great Methodist revivals in the United 
States in the 1820s and 1830s, and the experiment of the Bible 
Communists at Oneida was the most spectacular of all utopian 
settlements in the U.S. (For the Mormons, whose early social 
organization was communistic, slowly changed, became an estab- 
lished church, and found a permanent place in America, see 
LATTER-DAY SAINTS, CHURCH OF JESUS CHRIST OF.) 

Sharply different from the religious communities were those 
whose inspiration was secular and socialist. The three major 
groups were those influenced by Robert Owen, the British indus- 
trialist, the chief example of which was New Harmony, Ind.; the 
phalanxes that sought to embody the ideas of the French socialist 
Charles Fourier, of which Brook Farm (g.v.) was the most fa- 
mous; and the French Icarians, who founded a settlement at 
Nauvoo, Ill. Finally, in a unique blend of Christian and socialist 
doctrines, there were the colonies that flourished briefly toward 
the end of the 19th century under the influence of the ideas of 
Edward Bellamy and two Protestant ministers, W. D. P. Bliss and 
George D. Herron. 

The religious colonies, in almost all instances, were established 
and maintained by a single powerful personality who was believed 
by his disciples to have the gift of prophecy. Not all were com- 
munist at the start, but often the circumstances of their persecu- 
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tion and flight forced them to adopt communal practices, Taking 
the words of the Bible literally, they found in the primitive 
church a model of social organization; believing that the wicked. 
ness of the world was rooted in the flesh, many of them 
adopted celibacy. Most of these colonies flourished duri 
lifetime of the original leader and then declined slowly after his 
death. 

Ephrata.—The first community to enjoy a significant span of 
life was that founded in Pennsylvania in 1732 by Johann Conrad 
Beissel, a pious German Mennonite who had fled the religious 
persecution in the Palatinate. Named Ephrata, the colony had no 
written constitution, no ritual, no ministry, and in accordance with 
Beissel’s belief, observed the seventh day of the week rather than 
the first as the day of worship. There were two classes of mem- 
bers. Celibate groups lived in almost complete seclusion, dressed 
in white robes, and worshiped four times a day. Living near the 
cloistered houses was an “outdoor” membership of married folk 
who shared the work—farming and operating a paper mill, flour 
mill, tannery and bake shop—but who did not take the complete 
vows. The austere style of life was best reflected in the singularly 
beautiful architecture. The church, named the Cloister, was 4 
great, steep-roofed, three-story structure, built without spikes or 
nails, and with walls shingled to the ground; its fame was so wide- 
spread that it was included in Voltaire’s Philosophical Dictionary, 
Singing of hymns was an important feature of the community's re- 
ligious life and in 1730 Benjamin Franklin published an Ephrata 
hymnbook. After Beissel died in 1786 the colony went into a 
slow decline and was legally dissolved in 1905. 

Rappite Settlements.—The Rappites were more directly 
apocalyptic communists. In protest against the growing rational- 
ism of the Lutheran church, about 600 Pietists in 1803 followed 
George Rapp and his son to the United States, where a “Com- 
munity of Equality” was founded on 5,000 ac. of land in western 
Pennsylvania, But the land was not suitable for vine and fruit 
culture, the main economic activity of the community, and in 1815 
a new village, with 800 members, was built just above the mouth 
of the Wabash river in Indiana and was called Harmony (ot 
Harmonie). Symbolic of the community was an intricate labyrinth 
of vines and shrubs that Father Rapp built outside the village a 
an example of the devious and difficult approach toa state of true 
Harmony. 

Father Rapp ran the community with a strong paternal hand. 
No quarrel was allowed to go unsettled overnight, and anyone w 
sinned had to confess before going to sleep. Shortly after coming 
to the United States, the Rappites had renounced marriage, 
eventually all persons lived in celibacy, a condition that was 
mocked by Byron in Canto XV of his Don Juan: i 

Why call'd he Harmony a state sans wedlock? 
Now here I’ve got the preacher at a dead lock. 

After ten years in Harmony, Father Rapp became eer 
perhaps, as Alice Felt Tyler suggests, because he felt that life 
Indiana was too easy and that his flock could be held together 
kept more obedient to his will when the going was more 
Harmony was sold in 1825 for $150,000 to Robert Owen, 
looking for a site to establish a socialist community, 
Rappites moved on to a site 18 mi. from Pittsburgh, Pay | ap 
new village they called Economy. In 1831 a troublemaker if 
peared in the rustic paradise, A new member calling ent 
Count de Leon began to advocate marriage and the Gaii. p 
luxury, and persuaded 200 members to secede and deman the 
share from the common fund, For the next several yeals died 
colony was bitterly embroiled in court suits. Father eae here 
in 1847 and thereafter the community dwindled. In 188 ibe 
were 250 surviving members, controlling a property WA the 
was estimated as high as $20,000,000, In 1905 the a i 
community were wound up upon the authority of the 5 
court of the United States. unity of 

Amana Society.—The Amana society, or the Ca 
True Inspiration, held to the doctrine that represented ‘vali 
of anti-nomianism in Protestant thought, that divine inspi? be 
did not cease with the prophets and apostles but continut trine 
revealed from time to time through new prophets. € 
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was first set forth in the writings of Eberhard Gruber, one of the 
founders of the Amana society, in 1714. More than 100 years 
later, in 1843, a tailor (Michael Krausent), a carpenter (Christian 
Metz) and a servant girl (Barbara Heinemann), on the basis of 
new revelations, led 800 migrants to the United States to found 
acolony called Ebenezer, near Buffalo, N.Y. Because of the need 
for larger land holdings, the group moved to Iowa where the 
Amana society was incorporated in 1895, Although the revela- 
tions in Germany did not mention communism, the need to keep 
the group together led the leaders to pool all goods, and a new 
series of revelations persuaded the followers that communism was 
the best form of enterprise. The community, divided into seven 
villages, prospered for many years but began to decline after the 
American Civil War as young people left the society. The society 
itself persisted until the 1930s when severe economic reverses dur- 
ing the depression led the members to dissolve their communal 
ties, divide their property and restore private enterprise. The 
name Amana was taken over by some members as a name for 
a refrigerator and appliance company, and the transition from 
communism to capitalism has been cited as proof of the superiority 
of the latter system. 

The Great Awakening.—In the decade from 1734 to 1744, 
what was known in Germany as Pietism and in England as Meth- 
odism appeared in the United States as the Great Awakening. It 
repudiated Calvinism, Anglicanism, predestination and the restric- 
tion of God’s grace to a few. It replaced them with a belief that 
salvation was open to all who would repent. Men who were living 
hazardous and lonely lives in frontier communities found it hard to 
accept a doctrine that grace was limited to a few and were recep- 
tive to one that gave man a sense that free will or free moral 
agency could command salvation. For the next century, this 
evangelical Protestantism found continuing reception along the 
rolling frontier. 

Preaching such doctrines as direct inspiration and perfect sanc- 
tification, the new sects combined the Quaker ideas of an inner 
voice and the Baptist belief in freedom from sin. In the revivalist 
atmosphere, the belief sprang anew, from the time of Jonathan 
Edwards on, that the Second Coming—the age of saints—was 
close at hand. And in the celebration of such belief, in the emo- 
tional intensity of the camp meetings, there would be singing and 
dancing, spontaneous exhortation, falling into trances, “speaking 
with tongues” and other forms of ecstatic behaviour. 

Shakers.—Many of these extreme millenarian groups were 
absorbed by the Shakers, a sect that was to be the largest of all the 
religious communist groups. The Shakers derived from a French 
Protestant sect, organized in 1688 by a group of Dauphiné peasants 
who called themselves Prophets, Persecuted in France, many of 
them fled to England, where they merged with some radical 
Quakers, The Prophets had believed that through “the agitation 
of the body” they received the gift of prophecy. In England, this 
more extreme form of behaviour became ritualized into a rhyth- 
ees and the group became known as the Shaking Quakers 

ers, 

As it was known in the United States, Shaker doctrine was 
formulated by Ann Lee, the unlettered daughter of an English 
blacksmith. Converted in 1758 at the age of 22, she spent nine 
Years in agitated wrestling with her soul, and then began to preach 
& new revelation: God has a dual nature, masculine and feminine; 
hg masculine aspect had become manifest in Jesus and the second 

carnation of the Holy Spirit would be a female. This millennial 
Prophecy, she concluded, had at last been fulfilled—in the person 
of Ann Lee, f 

In 1774, Ann Lee came to America with eight disciples—her 
usband, a brother, a niece and five others—having been charged 
het new revelation to establish the millennial church in the new 
a d. She met with quick success in New York state. Whole 
v gations of Baptist groups joined the Shakers, and within 
7 p years several thousand persons had become converted. The 
t age that the Shakers had over other millennial groups was 

claim that, through “Mother” Ann, they had already entered 
© millennial kingdom, and the millennial promise of spiritual 
Peace had been realized. 
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After “Mother” Ann Lee died in 1784 the Shaker church came 
under the leadership of Elder Joseph Meacham and Eldress Lucy 
Wright, who together worked out the communal pattern that was 
to become the distinctive Shaker social organization. Shaker com- 
munal life did not arise out of any preconceived communist plan 
but arose gradually out of the realization that only by withdraw- 
ing from the world could a life without sin be realized, and that 
only in a community of the faithful could a perfectionist ethic 
be achieved. The first Shaker community was established at New 
Lebanon, N.Y., in 1787. At the peak of the movement, in 1826, 
18 Shaker villages had been set up in eight states. 

Ann Lee had instituted the principle of celibacy as the cardinal 
principle of the sect. But since the realization of love came 
through the manifestation of God the Father, through Jesus, and 
God the Mother, through Ann, the sect was organized as a family, 
presided over by a dual rule of elders and eldresses, The Shaker 
villages did not seek to be self-sufficient economically, but pur- 
chased from the “world’s people” what they needed and made 
specialized products that could be sold outside. 

In the history of American arts and crafts the Shakers left a 
distinctive heritage. Shaker furniture, for example, has come to 
be prized for its simplicity and beauty. Shaker ingenuity, reflect- 
ing the best Yankee tradition, was responsible for such diverse 
inventions as the buzz saw, the rotary harrow, the threshing ma- 
chine, an apple parer and the common clothespin. The Shakers 
felt a special interest in the development of medicinal herbs, and 
for a time were the largest producers of seeds and herbs in the 
United States. Shaker woolen items, such as cloaks, blankets and 
carpets, and Shaker bonnets made of straw sold widely. The 
Shaker dance, a deeply devotional ritual, has passed into the reper- 
toire of modern choreography. 

The Shaker impulse reached its height during the 1840s when 
about 6,000 members were enrolled in the church. But the ebbing 
of spiritualism meant the decline of Shakerism as well. By 1874 
the society was advertising in newspapers for members, empha- 
sizing physical comfort above spiritual values. 

Oneida Community.—The Oneida community founded by 
John Humphrey Noyes has a unique place in utopian history be- 
cause of its practice of complex marriage—each woman in the 
group was the wife of every man and every man the husband of 
each woman—and because of Noyes’s theory that socialism and 
perfectionism were inseparable. Noyes had studied the theories 
of Robert Owen and Charles Fourier, and said that Oneida was the 
continuation of Brook Farm and had profited by its mistakes, He 
was convinced that socialism without religion was impossible and 
that the “extended” family system could dissolve selfishness and 
demonstrate the practicality of perfectionism on earth. 

Noyes at the age of 20 had become converted to millennial be- 
liefs during the so-called Finney revival in 1831, and had entered 
the Andover seminary and later the Yale Theological seminary 
to study the Bible. From these studies he became convinced that 
the Second Coming was not an event in the future, but had al- 
ready occurred within a generation of Christ's ministry on earth. 
He experienced a second conversion, which he felt cleansed him 
from sin, and began to preach the doctrine that the truly re- 
generate person was no longer subject to the moral law, which 
governs men in the state of sin, but was free to enjoy the “liberty 
of the Gospel.” Noyes’s ideas closely resembled those of the 
Shakers but he believed that sexual union in the duality of the 
male and female godhead was as important as spiritual union, and 
this became the basis of the notoriety that clung to Noyes during 
his lifetime and after. 

In 1841, Noyes and his disciples in Putney, Vt., established a 
Society of Inquiry out of which he hoped would grow a “Free 
Church” uniting all perfectionists. As new recruits arrived, the 
society turned into a socialized community, a step which, though 
not premeditated, was inevitable, for as Noyes remarked, “a spirit 
of love led naturally to a community of goods.” In 1847, at a 
time when adventism and revivalist belief in a new coming of 
Christ was at its height, Noyes proclaimed that the spirit of Christ 
had returned to earth and had entered into the Putney group. 
This proclamation, together with the practice of complex marriage, 
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aroused the hostility of the surrounding community and Noyes 
left Putney to found a new community that year at Oneida, N.Y., 
the centre of the “‘burnt-over” region where evangelical revivalism 
had been endemic for half a century. 

For the next 30 years Oneida flourished remarkably. The com- 
munity, which in the early years numbered about 200 persons, 
earned a precarious existence by farming and logging before the 
arrival of a new member who gave the community a steel trap that 
he had invented. Manufacture and sale of Oneida traps, which 
were considered to be the best in the land, became the basis of a 
thriving set of industrial enterprises that included silver spoons 
and knives, embroidered silks and canned fruit. 

The community was organized into 48 departments that carried 
on the various activities of the settlement and these activities were 
supervised by 21 committees. The women worked along with the 
men; for practical reasons they cut their hair short and wore 
trousers or short-skirted tunics. Though marriage was “complex,” 
the Perfectionists denied the charge of “free love.” Sexual rela- 
tions were strictly regulated, and the propagation of children was a 
matter of community control. Children remained with their 
mothers until they could walk but were then placed in a common 
nursery. The central feature of the community was the custom of 
holding criticism sessions, or “cures,” a practice that Noyes had dis- 
covered in his seminary days at Andover. They were attended by 
the entire community and later, as the numbers in the settlement 
grew, were conducted before committees presided over by “Father” 
Noyes. For those who were subjected to criticism it was a nerve- 
wracking ordeal, yet it is probable that such sessions had some 
therapeutic value as means of releasing feelings of guilt and aggres- 
sion. The criticism session was also a “shaming” technique that 
enforced social control, and a highly successful device for pro- 
moting cohesion of the community. 

In 1879, because of mounting hostility in the surrounding com- 
munities to the practice of complex marriage, Noyes advised the 
group to abandon the system, and in the reorganization of Oneida 
the socialist organization of property also came into question. 
Noyes and a few adherents went to Canada; the remaining mem- 
bers set up a joint-stock company, known as Oneida Community 
Ltd., which carried on the various manufactures, particularly the 
silverplate, as a commercial enterprise. 

Robert Owen’s New Harmony.—The secular utopian socialist 
colonies, while drawing support from the revivalism climate of 
Christian millennialism, derived their impulses from two other 
sources: the rising fear of industrialism and the attendant social 
evils and class tensions, and the new rationalist theories of society 
that had come to dominate the intellectual climate at the end 
of the 18th century. The heart of this rationalism was the belief 
that man could remake society from a blueprint. This view was 
expressed in Robert Owen’s A New View of Society (1813-14). 

Owen’s cotton-spinning mills at New Lanark, Scot., were the 
centre of experiments in factory reform that gave Owen an inter- 
national reputation. Against the opposition of other employers 
who feared the costs would be ruinous, Owen proceeded to create a 
model factory town, providing schooling for the children, sanitary 
housing and shorter hours—and at the same time increased his 
output and profit. From these experiences he drew the conclusion 
that all character is shaped by the environment and from this 
premise he concluded that the solution to all social ills lay in 
education. ` (“Train any population rationally, and they will be 
rational.”) Owen sought first to convince the English upper classes 
of his ideas, but failing this he turned his thoughts to the United 
States where he felt that the new society, lacking class barriers and 
stressing equality, would be more receptive to him. When an 
agent representing “Father” Rapp suggested that Owen buy the 
property at Harmony, Ind., and use it for an experimental com- 
munity, Owen agreed. In 1824 he went to the United States, 
toured the country for eight months to drum up interest in his 
project, and ended by addressing both houses of the congress on 
his ideas about education. 

X Owen felt that the transition to a socialistic system would take 
time, inasmuch as old habits were still inbred in people, and New 
Harmony, as the colony was now named, would be only a half- 
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way house along the way. New Harmony began thus as a pa 
ternalistic co-operative rather than a full communist colony. Owen 
owned the land but each family had its own furniture an “equip. 
ment. Individual members, however, were subject ‘to the guidance 
of an administrative committee; they received labour credits ¢ 
their work and were entitled to receive food and goods 
public store on the basis of these credits. 

New Harmony opened in April 1825, but within two years the 
experiment had foundered. At the start, Owen attracted a number 
of eminent figures, including William Maclure, who was 
sible for the start of geological studies in the United States and 
Frances Wright, an English social reformer. But there wasa 
lack of skilled workmen; living quarters were cramped; and fac. 
tionalism soon developed. Owen’s “Declaration of Mental 
pendence,” which he proclaimed on July 4, 1826, created further 
division by condemning private property and organized religion 
and calling for the right of divorce. Owen was, as Arthur Bestor, 
Jr., points out, better as an enlightened manager than as a social 
theorist. During the period Owen was at New Harmony, his man- 
agerial ability kept the colony going, but he was present only for 
several months during the two-year period, and on returning in 
1827, he proposed that the colony be dissolved. aA 

New Harmony itself left a considerable legacy to the United 
States: it organized the first kindergarten, the first trade school, 
the first free library and the first community-supported public 


school in America. New Harmony inspired other colonies, the 
most notable of which was the abortive effort of Frances ight 
to set up a settlement at Nashoba, near Memphis, Tenni where 


Negro slaves, by working on the community land, could purchase 
their freedom, The Owenite and Wright doctrines stimulated the 
rise of workingmen’s political parties and their demands fo 
education, the abolition of imprisonment for debt and the 
liens on mechanics’ tools, were soon realized. < 
Fourierism in America—Charles Fourier (1772-1 
whose ideas attracted the leading American minds in the 1840s, 
was a Frenchman who turned to the study of the “secret” of the 
perfect social order in society. The heart of Fourier’s theories 
was the idea of a natural order in society and human nature: 
had created the world in harmonious fashion and man ¢ uld, by 
rational study, determine the perfect social balance of mee 
rangement. Social harmony could be achieved by matching M- 
dividuals of complementary passions in a social unit that Foi ia 
called the phalanx. The balanced phalanx, he said, should cata 
1,620 persons, and could sustain itself on 5,000 ac. of land. 
unit of 1,620 persons would be large enough to allo . 
voluntary combination of individuals of differing inclinal 


Brisbane disliked the practice of labeling a doctrine al 


n re x d met Fourl k 
New York family who had studied in France an eN 


founder and used the simple term of Associationism to des Hott 
basic ideas. In the United States, Brisbane converted o 
Greeley, the influential editor of the New York Tribune; 
ciationism, and wrote widely and lectured on these ideas. con 
iata. 


1840s, amidst the rising industrialism, he found a read 


Brisbane had expected to move slowly to establish am @ 
mental phalanx, but the conversion of Brook Farm from a 
scendentalist community into a Fourierist phalanx suddenly 
formed the entire movement and brought it to national 

Brook Farm had been organized in 1841, some 9 
Boston, by George Ripley, a Boston Unitarian minister, 
grown out of the discussions at the Boston Transcendeni i 
and its famous magazine, The Dial, which was edited by a 
Waldo Emerson and Margaret Fuller. Brook Farm be rough 
scious experiment in humane living with the idea that nt 
education and discussion each member could realize his P ve 
abilities. It was organized on a joint-stock basis, with Mee 
ber holding an equal share, and all work was done in 60) ee 
cluding menial work, since the idea of domestic servic pune 
abolished as being degrading. Through the efforts of Br 
Greeley, Brook Farm was won over in 1845 to Fourl 
and the community was reorganized along the lines ofa 
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ut its future was brief. After two years of struggle and mis- 
ortunes it was abandoned in 1847. 
Brook Farm was the most famous of the Fourierist phalanxes. 
ut there were many others. Between 1841 and 1859, about 28 
ifferent phalanxes were established and dozens of others planned 
—the Fourierist colonies, in fact, were the largest single total of 
any of the utopian movements in the United States—but almost 
all were short-lived, except the North American phalanx at Red 
Bank, N.J., which lasted about 12 years. By the outbreak of the 
American Civil War the movement was exhausted. 
Cabet’s Icarian Movement.—The Icarian movement of 
fitienne Cabet is a tragi-comic story of the utopian dream. A 
French radical, born in 1788, member of various secret societies 
at flourished in the 1830s in France, Cabet wrote a novel in 1840, 
Le Voyage en Icarie, that was an instant success. A fanciful tale, 
it envisaged a perfect society, comprised of artisans who would 
work at their crafts and find fulfillment in their work. In May 
1847, Cabet decided to realize his dream by founding a colony 
to be called Icaria. A site was selected in Texas, and 1,500 men 
embarked for the new land, after agreeing to accept Cabet as a 
dictator for a period of 10 years. He had purchased sight unseen 
1,000,000 ac. in the Red River valley, but the advance guard on 
trying to reach it found the way all but impassable, and once there, 
a trackless waste unsuitable for farming. Cabet denounced his 
followers for carelessness and in 1849 came to the United States 
and led the remainder of the group to Nauvoo, Ill., where they 
purchased a tract that the Mormons had developed and had 
evacuated. Cabet’s arbitrary rule led to fierce dissension and in 
856 Cabet left Nauvoo to organize a new colony in Cheltenham, 
Mo., near St. Louis, where he died shortly after. The remaining 
members gradually moved to a new settlement at Corning, Ia., 
where they lived as a French enclave in an indifferent world. “The 
struggle for survival,” writes T. D. Seymour Basset, “had made 
them rigid conservatives, instinctively turning their backs on the 
world; in politics, traditional Republicans since the Civil War, 
they were unwilling to take new risks in business, and were look- 
ing backward.” (D. D. Egbert and Stow Persons [eds.], Socialism 
and American Life, vol. 1, p. 190, Princeton, N.J., 1952.) As 
the children slowly grew up and left, the colony became smaller 
and disappeared entirely in 1895. 
Bellamy’s Influence.—Utopian colonization in America was 
clearly a reaction to the disruptions of industrialization and found 
Support among various classes including both farmers and artisans, 
who were threatened by the new modes of life. To this extent, 
both the religious and the secular movements were shaped by a 
common impulse, though each found a different language to ex- 
Press its protests and hopes. After the American Civil War, the 
Strains of religious protest became exhausted, though the utopian 
Teams remained. In 1888, Edward Bellamy’s Looking Backward, 
g fantasy set in the year 2000, swept the country and within 10 
years had sold 1,000,000 copies in a half-dozen languages. Na- 
tionalist clubs, embodying Bellamy’s key idea of the nationaliza- 
tion of industry sprang up immediately, and by Jan. 1891 there 
Were over 160 such clubs in the United States. Some of the mem- 
ets of the clubs dreamed of beginning co-operative colonies to 
‘arty out the ideas of Bellamy and other figures. In 1896, four 
Young ministers set up the Christian Commonwealth Colony, at 
ommonwealth, Ga., to practise the Sermon on the Mount. Its 
Magazine, Social Gospel, had among its contributors leading figures 
K the Christian Socialist movement such as Walter Rauschenbusch 
nd George D, Herron. But within four years, primarily because 
o crop failures, bad weather and disease, the colony disbanded. 
“anwhile J. A. Wayland, a shrewd Indiana businessman who 
a read Laurence Gronlund’s utopian novels, sought to establish 
“ocialist colony at Ruskin, Tenn., but that also quickly failed. 
Y 1900, most of these movements had gathered behind Eugene 
ictor Debs (q.v.) and the nascent Socialist Party of Ge as 
A. B. 
ee Century.—The Hutterian Brethren form the largest of 
Contemporary religious communal sects. About 400 migrated 
om Russia to South Dakota in 1874-77, to settle in 3 colonies. 
the 1960s they numbered about 13,000, living in about 115 col- 
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onies in western Canada (Alberta, Saskatchewan, and Manitoba) 
and in South Dakota, North Dakota, Montana, and Washington. 
The Hutterites emphasize economic self-sufficiency, supporting 
themselves through diversified farming and stock raising, and also 
engaging in carpentry, building, and: electrical and machine-repair 
work, largely for their own use. There has been much change and 
mechanization in their income-producing activities, in contrast to 
the stability of their customs governing personal conduct, family 
relationships and community life. The latter have changed very 
slowly since 1528, when the early Hutterites were forced to flee 
Switzerland because of their belief in communal living, pacifism 
and Anabaptist protestantism. They settled in North America 
after an odyssey of centuries through temporary havens in Bo- 
hemia, Hungary, and Russia. During World Wars I and II, the 
pacifist convictions of the Hutterites were used as a rationalization 
by some people in Canada and the United States to engage in acts 
of vandalism or to urge restrictive measures against the sect, which 
is strongly resistant to all pressures for assimilation. In 1947 
the Alberta government, continuing the policy of the 1942 and 1944 
Land Sales Prohibition acts, passed the Communal Property Act, 
which singled out the Hutterites for restrictions on the purchase of 
land and prohibited such purchases within a radius of 40 mi. (64 
km.) of any existing Hutterite community. Legal obstacles to land 
purchase were also imposed in South Dakota in 1958. A social and 
psychiatric study of the group from 1949 to 1954 showed that few 
Hutterites had ever been confined in mental hospitals or jails, or 
had required public assistance. 

Among religious pacifists, group communal farm efforts are not 
uncommon. Many such colonies had a transitory existence in the 
United States and Great Britain in the decade before World War 
II. Foremost among them is the Bruderhof movement. In the 
late 1950s it had about 1,500 members of 20 nationalities in 11 
communities in Paraguay, Uruguay, Germany, Great Britain, and 
the United States. Since its founding in 1920 by a German pacifist 
philosopher, Eberhard Arnold, the movement has grown by at- 
tracting intellectuals seeking a sense of identification within an 
idealistic community. The group shares most of the beliefs and 
some of the practices of the Hutterites, but does not isolate itself 
from the larger society in which it lives. It favours higher educa- 
tion. The European and North and South American settlements, 
while widely separated geographically, have a common sense of 
identity and give each other mutual support. The members hope 
to become the focal point of a new order. They publish a bulletin, 
the Plow, in English, German, Spanish, and Dutch. (J. W. EN.) 

BreriocraPHy—The most complete bibliographies on utopian set- 
tlements in America can be found in D. D. Egbert and Stow Persons 
(eds.), Socialism and American Life, 2 vol. (1952). See also Charles 
Nordhoff, Communistic Societies of the United States (1875); William 
Alfred Hinds, American Communities (1878) ; John Humphrey Noyes, 
History of American Socialisms (1870) ; Pierrepont Noyes, My Father’s 
House (1937); Henry Sams (ed.), Autobiography of Brook Farm 
(1958) ; Lindsay Swift, Brook Farm, published in 1900, has been re- 
printed in 1961; Alice Felt Tyler, Freedom’s Ferment (1944); Arthur 
Bestor, Backwoods Utopias (1950); W. R. Cross, Burned-Over Dis- 
trict (1950); R. Ruyer, L’Utopie et les Utopies (1950); G. R. Negley 
and J. M. Patrick, The Quest for Utopia (1952). 

UTRECHT, the central and smallest province of the Nether- 
lands, has an area of 538 sq.mi. (1,393 sq.km.) and a population 
(1960) of 680,678. The hilly eastern part of the province is 
covered with sand deposits on a spur formed by the moraines of 
Scandinavian glaciers. River clay, deposited by the Rijn (Rhine) 
and IJssel, is found in the southwest. The northwest consists of 
low peat areas. Where much of the peat was dug out, extensive 
lakes have been formed, e.g., the Loosdrecht and Vinkeveen lakes, 
though parts of these lakes have been reclaimed. The peat dis- 
trict, comprising a few polders, is traversed by a strip of river clay 
along the Vecht. In the northeast, in the Eem River district, 
there is also river clay. Many low peat grounds in the west are 
used as pasture land, where cattle breeding and dairy farming are 
important. On the sandy soil in the east there is pig and poultry 
breeding. Horticulture is practised in the environs of Amersfoort 
and Utrecht (Vleuten, Vinkeveen, Mijdrecht), and a fruit-growing 
industry is in the Kromme Rijn (Winding Rhine) district, from 
Bunnik and Houten to Wijk bij Duurstede. 
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Many fine old castles and manor houses are found in the prov- 
ince. Its history is closely linked with that of the town of Utrecht 
(q.v.), the capital and largest city. Besides being a university 
town, Utrecht is an important industrial and commercial centre. 
The only other large industrial town is Amersfoort, known for 
many historical buildings and as an important railway junction. 
Among the smaller towns are Zeist, since 1746 the seat of the 
Moravian Brotherhood (the ‘‘Hernhutters”), where optical instru- 
ments are manufactured, as well as articles from precious metals, 
and Veenendaal, with wool and tobacco industries and a famous 
yearly bee market. On the sandy soil of the eastern portion of the 
province there is a line of picturesquely situated villages; all popu- 
lar holiday resorts: De Bilt, Bilthoven (Royal Meteorological 
Office and State Institute for Public Health), Driebergen, Rijsen- 
burg, Doorn (once the residence of Kaiser Wilhelm II of Ger- 
many), Amerongen, Leersum, and Rhenen. The royal residence of 
Queen Juliana is near Baarn, in the village of Soestdijk. The na- 
tional costumes are still commonly worn in Bunschoten-Spaken- 
burg, a fishing place on the former Zuider Zee. Along the Vecht is 
the industrial village of Maarssen, and also the villages of Breuke- 
len, Nieuwersluis, Loenen, and Vreeland, with fine manors, founded 
by wealthy Amsterdam merchants in the “Golden Age” (1650- 
1720). Other places of interest are an aquatic sports centre at 
Loosdrecht; the Oud-Zuylen Castle (1300, now a museum) near 
Maarssen; Nijenrode Castle (now a school), near Breukelen; and 
De Haar, a castle northwest of Utrecht, near Haarzuilens. 

(J.C. J.) 

UTRECHT, the capital of the province of the same name, 
lies in the centre of the Netherlands, on the Kromme Rijn (wind- 
ing Rhine), the Oude Rijn, the Vecht, and the Amsterdam-Rijn 
Canal, 26 mi. (42 km.) SE of Amsterdam. Pop. (1960) 251,257. 

History.—The name of the city, first mentioned by Roman 
writers as Trajectum ad Rhenum, later became Ultrajectum, and 
then Utrecht. About a.D. 48 the Romans built a fortress called 
Albiobola, around which a settlement arose. The fortress, which 
existed up to the 3rd century A.D. was part of a belt of fortifica- 
tions along the northern frontier of the Roman Empire. Later 
the Franks built, on the site of the fortifications, a church dedi- 
cated to St. Martin, probably the first Christian church in the 
northern Netherlands. Early efforts to propagate Christianity 
from this church were in vain, but after the conquest of the 


(Above) The 14th-century Dom tower has stood 
separate from the church at left since the nave 


collapsed in 1674. (Right) The Oude Gracht, 
one of the sunken canals which run from north 
to south across the city 
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Frisians c. A.D. 690, the Frankish King Pepin (Pippin) TI alloy, i 
the Anglo-Saxon bishop Willibrord to establish his see ther 
Willibrord became the archbishop of the Frisians and aie 
from Utrecht, converted to Christianity most of the ‘northern 
Netherlands. Under the bishop of Utrecht the city became an im. 
portant temporal and ecclesiastical power and a centre of tradeand 
industry. Its greatest prosperity was in the 11th and 12th cen. 
turies. Late in the 13th century trade declined, because of politi. 
cal disturbance and the rise of such towns as Amsterdam and Dor. 
drecht; but industry, mainly cloth weaving, held its ground and 
for centuries provided a living for many of Utrecht’s citizens, 

In the Middle Ages Utrecht remained the most powerful and 
important town in the northern Netherlands. The citizens op- 
posed the temporal power of the bishops, and it was the guilds 
particularly that led the way in this struggle. As early as 1304 an 
urban council was created. In 1527 the bishop of Utrecht, Henry 
of Bavaria, renounced his temporal rights in favour of Charles V 
of Spain. Spanish domination prevailed up to 1577, when the 
women of Utrecht, led by Katrijn van Leemput, scaled the fortress 
of Vredenburg; built by Charles V, and started to pull it down. 
After that time Utrecht supported the cause of the prince of 
Orange.’ Partly as a reaction to Spanish occupation Utrecht be- 
came a firm stronghold of Calvinism and remained so for many 
centuries, A treaty to drive out the Spanish soldiers was concluded 
in 1579 and signed by seven provinces. This treaty, known as 
the Union of Utrecht (although Utrecht had hardly any say in the 
matter), exercised great influence on the history of the Nether- 
lands and may be regarded as the foundation of the later kingdom 
of the Netherlands. 

In 1713 Utrecht witnessed the conclusion of the Treaty of 
Utrecht, which ended the War of the Spanish Succession. In 1807 
Napoleon’s brother Louis Napoleon, king of Holland (1806-10), 
decided to make it his residence, but in 1813 the French troops 
evacuated the region, and Utrecht gradually became an ordinary 
provincial town. It is now the seat of the provincial government, 


of a Roman Catholic archbishopric, of the Old Catholics, and of 
the county court. j 
Architecture and Culture.—Utrecht is well known for its 
university, its industrial fairs, and as a junction of railways, water- 
ways, and highways. It is a picturesque old town, especially in the 
Unique in the whole of Western Europe are the Oude 


centre. 
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Gracht and the Nieuwe Gracht (sunken canals) with their wharves longer existing), and its cafés and amusement places. Trips to 
and deep cellars, formerly used by merchants for storage. The Brittany and Corsica also yielded a few paintings. 
His best work is that of his “white period” (c. 1908-14), so 


Dom tower, in Gothic style, is about 360 ft. high and has two 
chapels and a fine chime of bells. Formerly this tower was con- 
nected with the church, but the nave of the church (1254-1517) 
collapsed during a hurricane in 1674 and was never rebuilt. The 
transept, the choir, and two chapels remained and are still in good 
condition. The chapter room (1409), joined to the church by 
a beautiful Gothic cloister, is now used by the state university as 
its main hall. Other churches are Janskerk (1040), Pieterskerk 
(1048) with a beautiful Romanesque crypt, Nicolaikerk (1131), 
Jacobikerk (1173), Buurkerk (10th century), Geertekerk (1260), 
and St. Catharijnekerk (1468), which is now the Roman Catholic 
cathedral, The Paushuize (pope’s house) was completed for the 
only pope of Dutch blood, Adrian VI, in 1523; it is now used by 
the provincial government. In the 19th century and later, modern 
residential districts arose, with fine parks, as well as the Town 
Hall (1830), office buildings, and the municipal theatre (1941). 
The Maliebaan (1636) is the loveliest promenade in the Nether- 
lands, The old ramparts along the moats were replaced by parks 
and pleasure grounds in the 19th century. The city expanded con- 
siderably in the 1960s with much new housing and industrial de- 
velopment, and there were plans to alleviate traffic congestion by 
building peripheral circles utilizing filled-up outer canals (singels). 

The university (1636), now concentrated in the modern De 
Uithof centre, is the largest of the Dutch state universities; its 
library is partly housed in the palace built for King Louis Na- 
poleon. Utrecht has many special schools for architecture, me- 
chanical technology and electrical engineering, typography, engi- 
neering, horticulture, textiles, etc. It also has a municipal 
symphony orchestra, a modern theatre, and several museums, 
including the Central Museum (pictures, sculpture, historical cos- 
tumes, period style rooms, archaeological finds); the Archiepisco- 
pal Museum (medieval art); the Dutch Railway Museum; the 
Netherlands Gold, Silver, and Clock Museum; the Museum of New 
Religious Art; the Old Catholic Museum; and the National Mu- 
seum “from Music Box to Barrel Organ.” 

Industry.—Utrecht industries include construction, iron and 
steel, printing, and the production of aluminum, clothing, furni- 
ture, foodstuffs, and chemicals, Many of the products are ex- 
ported, There are big vegetable and fruit markets, and the cattle 
market is one of the largest in the country. The state mint is in 
the city, as well as banking, credit, and insurance businesses. 

Industries Fair —The Royal Dutch Industries Fair, founded in 
1916, is an important international commercial event. General 
fairs are held annually in spring and autumn. The so-called pro- 
fessional fairs are held in the Industries Fair buildings, situated 
in Vredenburg (1921-38), Bernhard Hall (1953), Margriet Hall 
(1954), Juliana Hall (1956), Merwede Hall (1958), Marijke Hall 
(1961), and Irene Hall (1964). (J. C. J.) 

i UTRILLO, MAURICE (1883-1955), French painter, noted 
lor his scenes of Montmartre, was born in Paris on Dec. 25, 1883, 
i natural son of thé model and artist Suzanne Valadon (1865- 
938), His father was not known, and he was given a name by the 
eet art critic Miguel Utrillo. Utrillo had no instruction as an 
t St apart from that given by his mother, who herself was un- 
tored, When, as an adolescent, Maurice became an alcoholic, 
y mother encouraged him to take up painting as therapy. Despite 
cot relapses into alcoholism, painting became Utrillo’s ob- 
i lon, and he produced thousands of oils, as well as a few draw- 
a and lithographs, In 1924, to keep her son permanently away 
an bars of Montmartre, Suzanne Valadon moved with him 
a château near Lyons. In 1935 the artist married a widow, Lucie 
“Wels (Lucie Valore), herself a Sunday painter, and settled in 
hee a fashionable suburb of Paris. 

ee Utrillo was initially attracted by the Impressionist 
‘esth, es of Camille Pissarro and Alfred Sisley, he had neither 
ae ic concepts nor artistic preferences, wishing only to re- 
a what he saw, as faithfully as possible. Shy and with- 
iece he painted very few portraits; except for a number of flower 
t A the bulk of his compositions are devoted to the old, de- 
tating houses and streets of Montmartre, its windmills (no 


BY COURTESY OF NATIONAL GALLERY OF ART, 
CHESTER DALE COLLECTION (LOAN), WASH- 
INGTON, D.C. 

“THE CHURCH OF SAINT-SEVRIN"’ BY 
MAURICE UTRILLO. NATIONAL GAL- 
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_ called from the lavish use of zinc 


white. In heavy, rich pigment he 


> built up aging, cracked walls, 


often covered with large inscrip- 
tions. These freshly conceived 
and freely brushed oils brought 
him fame and a great fortune. In 
1929, he was made a chevalier of 
the Legion of Honour. In his 
later years, his painting, largely 
based upon picture postcards, de- 
clined sharply in originality and 


T vigour. He died at Le Vésinet on 


Nov. 5, 1955. 

First-rate Utrillos are few, but 
critics have linked him, as a 
landscapist, with such masters 
as Guardi, Hubert Robert and 
Corot. Unfortunately, countless 
crude forgeries have done much 
harm to his reputation. In Paris, 
a room in the Musée National 


LERY OF ART, WASHINGTON, D.C. ‘ . 
d’Art Moderne is devoted to his 


work and that of his mother Suzanne Valadon and his step-father 
André Utter. 

BIBLIOGRAPHY.—A. Tabarant, Maurice Utrillo (1926); F. Carco, 
La Légende et la Vie d’Utrillo (1928); A. Werner, Maurice Utrillo 
(1952) ; L. Valore, Maurice Utrillo, mon mari (1956). (Ab. W.) 

UTTAR PRADESH, a constituent state of the Republic of 
India occupying the central sector of the great plain of northern 
India. It corresponds closely with the former British province 
known until 1902 as the North-Western Provinces, from 1902 to 
1935 as the United Provinces of Agra and Oudh, and thereafter 
simply as the United Provinces. The former small princely states 
of Benares, Tehri-Garhwal, and Rampur have been incorporated 
in the state. Area 113,654 sq.mi. (294,364 sq.km.). Pop. (1961) 
73,746,401. The capital is at Lucknow. Uttar Pradesh is the 
fourth state in size after Madhya Pradesh, Rajasthan, and Maha- 
rashtra and the largest in population. On the west the state 
stretches to the Jumna (Yamuna) River, which divides it from the 
state of Hariana (India). 

A northern extension of Uttar Pradesh includes a considerable 
sector of the Himalayas, the main crest line of which forms the 
divide with Tibet. Farther east the northern boundary of the state 
lies along the foothill belt adjoining Nepal. The southern border 
coincides roughly with the rise from the alluvial plains to the 
margin of the Vindhyan Plateau, where its neighbours are Raja- 
sthan and Madhya Pradesh. In general terms Uttar Pradesh cor- 
responds with the Hindustan of Muslim chroniclers. At the cen- 
sus of 1961, despite considerable movement, 14.6% of the people 
were still Muslims, speaking Urdu, which, though the script is dif- 
ferent, is closely allied to Hindi, the main language of the state 
and the official language of India. Just across the Jumna is the 
national capital, Delhi, and in many respects Uttar Pradesh is the 
core of the Indian republic. 

Physical Geography.—The state falls naturally into three 
very unequal sections: the Himalayas, the great plain, and the mar- 
gins of the Vindhyan Plateau or Bundelkhand. The main crest 
line of the Great or Inner Himalayas is not always easy to define. 
Numerous peaks rise to over 20,000 ft. (6,100 m.), but they are 
often detached from the main crest and lie to the south, well within 
Indian territory. These include Nanda Devi, Trisul, and Kamet. 
Among these mountains rise most of the headstreams of the 
Jumna and Ganges (Ganga). Two well-known passes, Mana and 
Darma, lead into Tibet. Parallel to the Inner Himalayas lie the 
Lesser or Outer Himalayas, with an average height of 10,000 to 
12,000 ft. (3,050 to 3,650 m.). An outer line continues the Si- 
waliks of Pakistan, a sub-Himalayan belt reaching an elevation of 
5,000 ft. (1,500 m.). 


LYNN MILLAR FROM RAPHO GUILLUMETTE 
BULLOCK-DRIVEN WATER WHEELS FILLING IRRIGATION CANAL IN UTTAR PRADESH. 
THE FLAT PLAIN DIVIDED INTO SMALL FIELDS IS TYPICAL OF MUCH OF THE STATE 


There are considerable areas of forest in the Himalayas. The 
terai of grass and open tropical woodland gives place above 5,000 
ft. to evergreen oak and then to coniferous forest which passes at 
10,000 or 12,000 ft. into the Alpine zone and permanent snow at 
about 16,000 ft. (4,900 m.). The forests are usually too difficult 
of access to be economically important, but the Himalayas have a 
great importance as the gathering ground of the waters, fed both 
from melting snow and monsoon rain, that irrigate the plains. The 
rivers often run for long sections in valleys parallel to the main 
ranges, through which they cut in deep gorges that frequently 
offer excellent dam sites. On the Outer Himalayas are such famous 
hill stations as Mussoorie and Nainital. 

The great plain is a vast alluvial level, falling imperceptibly sea- 
ward to the Bay of Bengal. Delhi, 1,000 mi. (1,600 km.) from the 
sea, is only 700 ft. (210 m.) above sea level. Three important 
factors differentiate separate parts of the plain: 

1. In the west the “older alluvium” has numerous calcareous 
nodules or kankar and affords soils different from the “newer al- 
luvium” of the east, without kankar. 

2. Small differences in level are important. During the low- 
water season catch crops can use fertile river lands that are covered 
in the high-water season. Not all the land can be “commanded” 
by the irrigation canals; a few feet of elevation may make it neces- 
sary to rely on water drawn from wells. The area irrigated or ir- 
rigable from underground sources has been greatly extended 
through the use of electrically pumped tube wells. Along the 
northern margins of the plain, sudden irregular floods, causing 
rivers to change their courses and to leave behind sterile sandy 
flood areas, have long been a menace. 

3. There is a steady increase of rainfall from 25 in. (635 mm.) 
in the neighbourhood of Delhi eastward, and the isohyet of 40 in. 
(1,015 mm.) passes through Allahabad. With less than 40 in. of 
rain only dry-zone crops (millets for food) can be grown without 
irrigation, and thus the upper Ganges plain relies essentially on 
perennial canal irrigation. With more than 40 in. of rain a mixture 
of crops can be grown, but irrigation is still needed for insurance. 
and for extending the crop range. 

With these factors in mind, the plain can be divided into a num- 
ber of regions, The Ganga-Yamuna Doab (i.e., the land between 
those rivers) is watered by the Eastern Jumna Canal and the 
Upper Ganges Canal, which take their water from the two rivers 
where they leave the Himalayas. Lower down, the Ganges is 
tapped again at Narora to feed the Lower Ganges Canal. The 
section of the plain south of the Jumna and extending to the 
plateau edge is watered partly by the Agra Canal and partly by the 
Betwa. The great Doab between the Ganges and the Gogra has 
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been supplied since 1928 (ex. 
tended 1941) from the Sarda 
River where it leaves the Hima. 
layas, except in the north, which 
is an important area of tube wells, 
The Sarda, with 7,236 mi, (tl, 
645 km.) of main canals and 
branches irrigating more than 
1,200,000 ac. (480,000. ta) 
forms one of the largest projects 
of its kind in the world, These 
works reflect credit on the old 
British Indian administration, 
Since independence the Indian 
government has undertaken a 
great plan, with the agreement of 
Nepal, to harness the Gogra River 
where it leaves Nepal and so to 
benefit the Gogra-Gandak Doab, 
previously only served by wells, 
Along the southern border only 
small sections of the plateau, 
with rather poor soils developed 
on Precambrian crystalline rocks, 
are included except for a consid- 
erable enclave—the Jhansi Dis- 
trict among the hills long known as Bundelkhand. (L.D.S) 
History.—Because of its position athwart the route of invaders 
from the northwest, and because it formed part of the rich alluvial 
plain between Delhi and Patna, the history of Uttar Pradesh is 
closely connected with that of northern India. It roughly cor- 
responds to the “middle country,” the Madhya-desha of the sacred 
Hindu writings, where dwelt the gods and heroes of the epic period 
whose deeds are recorded in the Mahabharata and the Ramayana. 
Not only was it the peculiar home of Hindu civilization but here 
and in the neighbouring territories arose a number of religious te- 
actions against the sacerdotalism and social exclusiveness of 
Brahmanism. The Buddha must have spent much of his life in 
the eastern parts of this region, where the remains of stupas, mon- 
asteries, and other relics still testify to the influence of his preach- 
ing. Pillar and rock inscriptions of the Asokan era are also to be 
found. Because of its central position it was successively ai 
porated in the Mauryan, Kushan, and Gupta empires. Tt was a 
centre of the dominions ruled over by Harsha (CAD) from à 
capital at Kannauj and of the territories of the Gurjara-Pratihari 
(q.v.) dynasty in the 9th century. the 
It was not until the last decade of the 12th century that 5 
Muslim invaders established themselves in this area and beet 
it to the Delhi sultanate (see DELHI, SULTANATE OF). Torati 
close of the 14th century the eastern part (Oudh) was absot! a 
the Sharki (Shargi) kingdom of Jaunpur, of which it res 
integral part until reconquered by the Lodi sultans of Delhi. ahi 
the reign of Akbar to that of Aurangzeb, Uttar Pradesh, i E 
two provinces of Agra and Oudh, formed part of the Mor the 
pire. The weakness of the Mogul central government & vet 
death of Aurangzeb (1707) gave the nawabs (provincia E, 
nors) of Oudh an opportunity for asserting their ind i 
The founder of the Oudh dynasty was Saadat Ali Khan ve 
who extended his territories to embrace Varanast ( 
Ghazipur, Jaunpur, and Chunar. x ‘si 
The first ruler of Oudh to come into conflict with to 
power of the English East India Company was Shuja is 
(1754-75). His defeat at Buxar in 1764 left Oudh at the Rob- 
of the English company. By the Treaty of Allahabad qu ay 
ert Clive reinstated Shuja ud-Daula in Oudh but hande ud 
two districts of Kora and Allahabad to the Mogul empir i. 
was converted into a buffer state against Maratha encon d the 
By the Treaty of Benares (1773) Warren Hastings rea N 
ruler of Oudh to subsidize a British force for his nee a pup 
the same time the Mogul emperor, because he had beco™ sl 
pet in the hands of the Marathas, was deprived of Kora 
lahabad, which were sold to Shuja ud-Daula. 
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Because of Oudh’s importance as a buffer state to Bengal, a 
policy of nonintervention proved impossible. In 1801 Lord Welles- 
ley obtained from the nawab of Oudh the cession of Rohilkhand, 
the lower Doab, and the Gorakhpur Division. In 1804, as the re- 
sult of Lord Lake’s victories in the Maratha War, the upper Doab 
and part of Bundelkhand, together with Agra, were secured from 
Sindhia. In 1816 the Kumaon Division was acquired after the 
Gurkha War, and a further portion of Bundelkhand was ceded by 
the Maratha peshwa in 1817. These new acquisitions, known as 
the ceded and conquered provinces, continued to be administered 
by the governor general as part of Bengal. In 1835 a lieutenant 
governor was appointed for the North-Western Provinces, as they 
were then styled, They included the Delhi Territory (transferred 
to the Punjab after the Mutiny) and also the “Saugor-Narbada” 
territories, which in 1861 became part of the Central Provinces. 
Oudh remained under the nawab until it was annexed by Lord 
Dalhousie (1856). Then followed the Mutiny, when British rule 
was for a time swept away throughout the greater part of the two 
provinces. (See INDIAN MUTINY.) 

The first land revenue settlement after the annexation of Oudh 
was carried out with a lack of consideration for the great talukdari 
families which were ousted from the greater part of their estates. 
This was reversed after the Mutiny when Lord Canning reverted 
toa talukdari settlement and confirmed the rights of the talukdars 
by charters. This lasted until the Uttar Pradesh Panchayat Act 
of 1947, when a new rural hierarchy of officials and village organi- 
ations sprang up. In 1902 the name was changed to the United 
Provinces of Agra and Oudh, In 1920 the tract was made a gov- 
ernor’s province. It was created a state in 1947, and in 1950 its 
name was changed to Uttar Pradesh. 

Its history since the Mutiny has been one of peaceful progress 
with a slow but steady development in internal administration. 
The most striking changes under British rule were the great exten- 
sion of railways and telegraphs, the rise in agricultural prices, and 
the multiplication of post offices and dispensaries. Higher educa- 
tion made great strides, especially in the universities of Allahabad, 
Aligarh, Agra, Benares (Varanasi), and Lucknow, Training col- 
leges and technical institutions were also opened. Other noticeable 
changes were the extension of local self-government, the growth 
of the English and vernacular press, the improvement of famine 
relief, and the rise of the National Congress. Except for periods 
of financial stringency, the provincial administration reports of 
the 20th century testify to increased expenditure on canals, tube 
Wells, and other irrigation works, There was also a steady growth 
of the Co-operative Societies movement. 

Uttar Pradesh has always played an important part in the cul- 
tural life of India. Benares is the holiest city of the Hindus. Be- 
fore the separation of Pakistan from India, the culture of the Mus- 
lims of this area was a model for Muslims in other parts of India. 
In the University of Aligarh special emphasis was placed on the 
Sudy of Islamic history and culture, and Deoband was a centre 
of orthodox Islamic culture. After 1947 the Muslims of this area 
Suffered a great deal from communal rioting and a large number of 
Muslim leaders migrated to Pakistan, There was serious rioting 
m 1961 as a result of communal tension in the Muslim university 
of Aligarh, The Urdu language flourished in centres like Lucknow, 
and after 1947 there was a strong movement for the recognition of 
s one of the regional languages as defined in the Indian con- 

ution (see Urdu). The state was one of the main centres of the 
nationalist movement, for it was at Allahabad that Motilal Nehru 
ind his more famous son Jawaharlal lived. 

i first important reform after independence was the abolition 
951 of samindari (landlord) tenure. Two new dams, that on 

le Garie River at Ahraura and that on the Arjun River in the 

fe district, were opened in 1955, the one irrigating the dis- 
dele, of Mirzapur and Benares, the other the arid lands of Bun- 
in and. In 1956 the Legislative Assembly passed the Temple 

an A Bill, which allowed all classes of Hindus to enter temples 
in tials there. The establishment of a Land Mortgage Bank 
ment 9 was a landmark in the history of the cooperative move- 
in eet the opening of the Agricultural University at Rudrapur 

0 marked a new era in university education. 
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The Chinese in their maps claim large parts of Tehri-Garhwal 
as Chinese territory. Trouble first arose over the possession of 
Bara Hoti, a small village adjacent to Tibet. After an abortive 
conference at Delhi in 1958 steps were taken to improve communi- 
cations in the hilly regions of Uttar Pradesh bordering on Tibet. 

(CCD) 

Population.—The population of Uttar Pradesh was 73,746,401 
according to the 1961 census. The state is divided into 54 dis- 
tricts. The chief towns are: Kanpur (pop., excluding cantonment, 
[1961] 881,177), Lucknow (595,440), Varanasi (Benares; 471,- 
258), Agra (462,020), Allahabad (411,955), Bareilly (254,409), 
Meerut (200,470), Saharanpur (185,213), Aligarh (185,020), 
Gorakhpur (180,255), Moradabad (180,100), Jhansi (140,217), 
Rampur (135,407), Dehra Dun (126,918), Mathura (116,959), 
and Shahjahanpur (110,702). 

(See also INDIA-PAKISTAN, SUB-CONTINENT OF: Anthropology.) 

(S. CH.) 

Social Conditions.—Uttar Pradesh has more than 40,000 edu- 
cational institutions (including 9 universities and 150 colleges) 
with an enrollment of more than 4,000,000; only 4% of these in- 
stitutions are managed by the state government. Primary educa- 
tion is free throughout the state and is compulsory in about 100 
towns and more than 1,600 villages. The literacy rate in 1961 
was 27.3% for males and 7% for females. The state has over 
350 hospitals and 750 dispensaries. There are 5 medical colleges, 
including one for indigenous and one for homeopathic medicine. 
Primary health centres, each centre catering to 66,000 persons, 
provide medical and health facilities in rural areas. Medical care 
is also provided to insured workers and their families through ex- 
clusive dispensaries in industrial centres. The state social welfare 
board provides free crèches, literacy courses, craft training, medi- 
cal aid, and maternity services in well over 1,000 villages. The 
social insurance scheme covers factory workers against the risks 
of sickness and employment injury and provides maternity bene- 
fits. (S. B. L. N.) 

The Economy.—As everywhere in India, the basic economy is 
agriculture, but in Uttar Pradesh agriculture is rich, varied, and 
progressive. There are two principal harvests, the kharif or au- 
tumn crops sown during the monsoon rains in July and reaped in 
October or November; and the rabi or spring crops sown in Octo- 
ber or November and reaped in March or April. Double cropping 
is possible on much land because of irrigation, and the kharif rice 
crop is extending from the wetter east to the dry but irrigated west. 
The great rabi staple is wheat, with barley on lighter soils, Pulses 
are widely grown, millets on poorer or unirrigated land, Locally 
sugar cane, good-quality cotton, and tobacco are important cash 
crops. For its size Uttar Pradesh has more cattle than any other 
state in India, and much fodder has to be grown. Dairying, gen- 
erally unimportant in India, made an early start in the state, and 
Aligarh has long been known for its butter. Three-quarters of the 
land is cultivated, and there is little waste land. 

Under British rule the old systems of land tenure handed down 
from the past were varied and complex. Since July 1952 all land 
has been held directly from the state by the 12,000,000 farmers, 
and 2,000,000 zamindars were compensated by a payment of eight 
times the annual income of their land. Farming is mainly from 
nucleated villages, a large number of which are self-contained 
units buying little if any food from outside and having little sur- 
plus for sale. 

The steady improvement of techniques and yields, however, is 
releasing a labour force from the land, and many of the towns have 
shown a spectacular growth and a number have become great mod- 
ern manufacturing centres. The old textile industries have been 
enormously expanded at Kanpur (Cawnpore), which also has 
woolen, tanning, and leather factories. Nearly the whole state has 
benefited from hydroelectric power, especially from the Ganges 
Canal grid, which alone has 8,500 mi. (13,700 km.) of transmission 
line. More than 70,000 workers are employed in sugar factories, 
and the production of sugar cane is nearly half the total for India. 
Among old industries persisting and expanding are the brass and 
other metalworking at Varanasi, shoemaking at Agra, and oil press- 
ing in many centres. Many of the larger cities, such as Gorakhpur, 
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are mainly market centres. Varanasi is still the great centre of 
pilgrimage for Hindus to the sacred banks of the Ganges; Allaha- 
bad, where the Jumna and Ganges meet, is scarcely less significant 
and has a great annual fair; Agra has the world famous Taj Mahal, 
and Aligarh is still an important Muslim centre. Lucknow has 
become the state capital and has many and varied industries, espe- 
cially a number developed during World War II. 

In early days there was much traffic by water, and river ports 
were significant. With the coming of the railways the emphasis 
shifted to railway junctions and centres; new development has 
been focused on towns which are nodal for road, rail, and air 
transport, notably Agra, Kanpur, Lucknow, Allahabad, Gorakhpur, 
and Varanasi. (L.D.S.) 

Brsuiocrapuy—W. Crooke, The Tribes and Castes of the North- 
Western Provinces and Oudh, 4 vol. (1896); C. C. Davies, Warren 
Hastings and Oudh (1939); W. H. Sleeman, A Journey Through the 
Kingdom of Oude in 1849-1850, 2 vol. (1858). {G2C.D:) 

UXMAL, the ruins of an ancient Mayan capital city of the 
New Empire, located about 50 mi. (80 km.) S of Mérida, in 
Yucatan, Mex. It did not rise to prominence until about A.D. 
1000. With the fall of the Old Empire in Guatemala and southern 
Mexico the Itzá established themselves at Chichén, the Cocom 
made Mayapan their capital, and the Tutul Xiu settled at Uxmal. 
Their unification in the League of Mayapan provided favourable 
opportunity forthe development of trade, religion, science, and art. 

Great stone temples and colonnades rose; astronomy and mathe- 
matics were fostered; and a renaissance continued for more than 
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UXMAL 


House of the Pigeons (foreground); background: (left) Nunnery quad l 
(right) Temple of the Magician HECER 


two centuries. The buildings at Uxmal surpassed those of the 
other cities in grandeur and elegance. When the New Empire 
crumbled about the middle of the 15th century, Uxmal succumbed 
with the rest, and it is probable that only vagrant tribes lingered 
about the ruins at the time of the Spanish conquest in the 16th 
century (see CHICHÉN-ITZÁ; MAYA INDIANS). 

The region is a dry grass savanna, heavily wooded about Uxmal. 
The water supply was furnished by cenotes (wells) within the city, 
or by pools to the west that collect rains and become breeding 
places of malaria mosquitoes. The main ruins occupy about 160 
ac., but outlying remnants indicate a much larger residential dis- 
trict. The stone used in the structures is pale, yellowish, and 
reddish-gray limestone. Facings and ornaments are cut exquisitely 
and the joints are in many cases so perfect as to conceal the mortar, 
Nearly all surfaces, even intricate moldings and sculptures, were 
smoothed painstakingly with white plaster and finished in’ many 
colours. 

Five principal structures were the Temple of the Magician 
crowning a majestic pyramid 80 ft. high and 240 by 180 ft. at 
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the base; the Nunnery quadrangle composed of four large rec 
tangular buildings enclosing a court, all on a terrace 300 ff square 
and 15 ft. above the level of the plain, and all divided into numer. 
ous small rooms probably occupied by the priesthood; the Gov. 
ernor’s Palace, an imposing structure on a triple terrace, and sid 
to be the most important single unit of its kind in the a 
the House of the Turtles, a smaller structure distinguished bya 
frieze of sculptured turtles on the molding; and the House of the 
Pigeons, another quadrangle of which one building carries a pecu- 
liar roof-comb of colossal size perforated by hundreds of ope 

that make it appear like a great dovecote. Smaller or less impor- 
tant ruins add to a scene of ancient power, prosperity, and culture. 

Brstiocrapuy—S. G. Morley, The Ancient Maya, 3rd ed. (1956); 
W. H. Holmes, Archaeological Studies Among the Ancient Cities o 
Mexico, part i, Monuments of Yucatan, Field Columbian Museum 
Anthropological Series, vol. i, no. 1 (1895); P. Rivet, Maya Cities 
(1960); F. Catherwood, Views of Ancient Monuments in Central 
America: Chiapas and Yucatan (1965). (W. E. Bj X) 

UZBEK (Uszec), a Turkic people who live mainly in the 
Uzbek Soviet Socialist Republic. The Uzbek totaled more than 
7,000,000 in the 1960s, of whom 6,000,000 lived in the Soviet 
Union, about 1,000,000 were estimated to live in Afghanistan, 
and the remainder in neighbouring parts of Asia (see Turkic Po- 
PLES). 

Formed as a people at a relatively late date, possibly at the 
end of the 15th century A.D., these Sunni Muslims are primarily 
a sedentary, agricultural people. However, they derive largely 
from ethnic elements that once were nomadic pastoralists, Their 
habitat is a system of deserts, semideserts, and oases; irrigation of 
fields is a common practice. A few farms in the piedmont aret 
use the runoff of snow from the slopes (bugara agriculture), but 
the water supply is unreliable and erosive. Transhumant 
raise herds of cattle, horses, sheep, goats, camels, and mules; the 
ass is an important means of transportation. 

Prior to the 1920s, most Uzbek were part of the khanate (emir: 
ate) of Bukhara (q.v.). As they did under the emirs, they con 
tinue to live in the great, fertile Zeravshan and Fergana valleys, 
the heart of cultivation in Central Asia. ‘Their principal liveliho 
derives from cotton (long grown here). The area is the chief 
Soviet source of the fibre. The Uzbek capital city is Tashkent 
(q.v.); equally famous and of greater antiquity are their seco 
cities, Bukhara and Samarkand (g.v.). ‘The sedentary Uzbek once 
shared the name Sart (g.v.) with the Tadzhik (q.v.) people. 

See also AFGHANISTAN: The People; Asta: Anthropology: Itt 
terior Asia; FERGANA VALLEY; UZBEK LANGUAGE; UZBEK Soviet 
Socratist REPUBLIC. 

Brsrrocrapuy.—L. Krader, “Principles and Structures in the re 
zation of the Asiatic Steppe-Pastoralists,” and “Ecology of Cen 
Asian Pastoralism,” SWest. J. Anthrop., vol. 11 (1955); Peoples of Com 
tral Asia (1963); Istoriya Usbekskoy S.S.R., vol. 1 (1955-56) ma 
Wheeler, Modern History of Soviet Central Asia (1964); E. K) 
Uzbek Literary Politics (1964). E cha? 

UZBEK LANGUAGE belongs to the southeastern (Ct 
gatai) group of Turkic languages. Soviet philologists descr 
spoken Uzbek as embracing three groups of dialects— $ 
Oghuz, and Kipchak. It is spoken by about 6,000,000 Ui SR 
ing in the Uzbek S.S.R., the eastern part of the Turkmen 9S 
the northern and western part of the Tadzhik S.S.R; also in 
southern part of the Kazakh S.S.R. in the U.S.S.R., and also 
the north of Afghanistan. in 1920 

Until the Soviet conquest of the emirate of Bukhara wa the 
the literary language of the Uzbeks was Chagatai, written atthe 
Arabic script. In 1927 a Latin alphabet was introduced “on the 
same time a new literary language was established based on 
dialect spoken in the town of Turkestan (Kazakh S.S.R.). Tash 
this was replaced by another literary language based on the twas 
kent and Fergana town dialects. In 1940-41 the Latin scrip! 
replaced by a modified form of the Cyrillic alphabet. and the 

For the linguistic characteristics of both the spoken 
literary languages, see TURKIC LANGUAGES. R (1954) 

Brsriocrapuy.—S. Wurm, Turkic Peoples of the USSR 
A. N, Kononov, Grammatika Sovremennogo Uzbekskogo F Akabitoy 
Yazyka (“Grammar of the Uzbek Language,” 1960) Je Dictons! 
REA (eds.), Uzbeksko-Russkiy Slovar (“Uzbek-Russia g. We) 
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UZBEK SOVIET SOCIALIST REPUBLIC (Uzsexsxaya 
SovETSKAYA SOTSIALISTICHESKAYA RESPUBLIKA or UZBEKISTAN) 
of the U.S.S.R. achieved the status of a federal union republic on 
Oct, 27, 1924. In the southeast of Soviet Central Asia, Uzbekistan 
js washed on the north by the Aral Sea and is bordered on the south 
by Afghanistan. Area 173,591 Sq.mi. (449,600 sq.km.). The re- 
public contains the oblasts of Andizhan, Bukhara, Samarkand, 
Surkhan-Dar’ya, Tashkent, Fergana, Khorezm (qq.v.), Syr-Dar’ya, 
and Kashka-Dar’ya (the last two were reconstituted in 1963 and 
1964); it also includes the Kara-Kalpak Autonomous Soviet So- 
alist Republic (g.v.). There are 33 towns and 66 urban districts 
or “settlements of town type.” The capital is Tashkent city. 

Physical Geography.—Uzbekistan extends from the westerly 
spurs of the Tien Shan (g.v.; Tyan’ Shan’), which enclose the 
Fergana Valley (g.v.), and from the Afghan frontier along the 
Amu-Dar’ya (Oxus), northwestward across the Peski Kyzylkum 
(“Red Sands”) to include the Kara-Kalpak A.S.S.R. around the 
lower Amu-Dar’ya and the southern and western shores of the 
Aral Sea. Much of the area is thus desert, The Plato Ustyurt, a 
tableland rising 600-900 ft. (180-280 m.) above sea level, ap- 
proaches the Aral Sea (about 170 ft. [50 m.]) on the west in an 
abrupt slope. The Aral Sea, with an average depth of 65-80 ft. 
(20-25 m.), is rich in sulfates, 

For about 300 mi. (480 km.) between the Aral and the mountain 
foothills stretches the Kyzylkum, an area of sands stabilized by 
vegetation, providing sparse grazing, and with few patches of true 
dune sand, It lies generally below 600 ft., but in places hills of 
Paleozoic rocks stand above it. The only permanent river in the 
Uzbek portion of the Kyzylkum is the lower Amu-Dar’ya (q.v.). 
Its former tributary the Zeravshan no longer manages to join it. 
The Amu spreads much debris in a wide floodplain over which it 
flows in constantly changing braided channels. Drawing its main 
supplies of water from melting snows, the river shows a marked 
contrast in volume between summer and winter. Its true delta be- 
gins at Nukus, but some water is diverted along the old Kun’ya 
Channel to maintain the Khiva oasis. 

Southward rises a belt of dry loess plains which, with a number 
of alluvial fans, fringes the foothills. The remainder of the re- 
public is a close association of mountain spur and valley. In the 
north the Chatkal’skiy Khrebet, southeast of Tashkent, feeds the 
Chirchik and Angren rivers which water the oasis around that city 
before joining the Syr-Dar'ya. Southward the range drops to the 
tectonic trough of the Fergana Valley, which measures about 200 
mi, by 70 mi. (320 km, by 115 km.), Loess-covered alluvial gravel 
Cones descend from the surrounding slopes, while the floor is oc- 
Cupied by loess, sands, and the Syr-Dar’ya floodplain, at an altitude 
of up to 1,500 ft. (450 m.). Many streams upon which life in the 
basin depends descend from the Alayskiy Khrebet and its westerly 
Continuation, the Turkestanskiy Khrebet, to the south, but, south 
of these ranges again, their drainage and that of the Zeravshanskiy 
and Gissarskiy Khrebet is toward the Amu-Dar’ya. 

Ina country of such varied relief it is not easy to generalize 
about the climate, beyond saying that it is everywhere continental. 

inters are cold, the January mean in the lowlands being about 
ay C (28° F), while the summers are hot (July mean often above 
27° (80°), Mountain basins suffering intense cold on their floors 
tn Winter, because of temperature inversion, in summer become 
pranlike; Rainfall is slight in the lowlands, 3 to 4 in. (75-100 mm.) 
fits mainly in spring in the Amu-Dar’ya Delta. In the moun- 
ams the total may reach 24 in. (610 mm.), chiefly in summer. 

cal winds are of significance. Thus the valleys and foothills 
aud be warmed in winter by foehn winds descending from the 
Er Shan. In the south, Termez receives a cold dusty wind, the 
ganets, on as many as 70 days in the year, blowing out from the 

ae Asiatic high pressure area in winter and spring. 
te nthe Ustyurt and Kyzylkum the vegetation varies from sparse 
se desert to true desert. An ephemeral cover of _ grasses and 
Sone shes during the spring rains, but soon withers in the 
Yel ching summer sun. Along the banks of the rivers there de- 
=e the tugay belt of saline meadows and forest in which 
ales ars are the main trees, with tamarisks, small willows, and Rus- 

n olives, With increasing altitude the grasses improve until at 
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about 4,000 ft. (1,200 m.) there are permanent meadows and tree 
junipers, succeeded by deciduous forest of walnut, maple, apricot, 
etc., above which alpine meadows and, in places, conifers occur. 

Of the extensive fauna, lizards, jerboas, sudsiks, and other sand- 
adapted types live in the desert, as do hyena, jackal, and more 
rarely wild ass and antelope. The Turkistan tiger is found in the 
tugay forests of the Amu Delta. In the mountains, wild goat, 
mountain sheep, leopard, and cheetah are noteworthy. 

(B. L. C. J.; G. E. Wr.) 

History.—The Uzbeks developed under the Golden Horde from 
one of whose chiefs, Khan Uzbek (1312-42), they received their 
name. For their history prior to 1917, see GOLDEN HORDE; 
Turkic PEOPLES; TURKISTAN; SART. 

At the outbreak of the Russian Revolution in 1917 the Uzbeks 
were distributed in Russian Turkistan mainly in the Syr-Dar’ya, 
Samarkand, and Fergana oblasts and in the semi-independent 
khanates of Bukhara and Khiva (qq.v.). They had no national 
status and were not recognized as a distinct nationality for ad- 
ministrative purposes; so a confused situation arose. In Tashkent, 
a Turkistan Committee of the Provisional Government and a Com- 
munist-controlled Council of Workers’, Soldiers’, and Peasants’ 
Deputies were created. In these, the Uzbeks and other Muslims 
played virtually no part, although a Muslim Council (Shurayi- 
Islam) and a Muslim reformist movement, the Jadid-ul-Islam, 
were active, the former having come into existence about 1902. In 
December 1917 the Muslims convoked a National Congress in 
Kokand and a Muslim government under Mustafa Chokayev was 
formed. This was liquidated in February 1918 by a military force 
sent from Tashkent. At that time Turkistan was cut off from 
Russia because Admiral A. V. Kolchak’s army controlled Orenburg. 
Kolchak was defeated in the spring of 1919 by a Red Army force, 
whose commander, M. V. Frunze, arrived in Tashkent. By the 
end of 1919 Turkistan was virtually in the hands of the Russian 
colonist government in Tashkent, which since April 1918 had been 
the capital of the so-called Autonomous Soviet Socialist Republic 
of Turkistan. 

Disturbed at the way in which the potential sympathy of the 
Turkistan peoples for the Soviet regime had been alienated, Lenin 
dispatched the Turkistan Commission, which took over the au- 
thority of the Tashkent government and introduced a number of 
palliative measures designed to humour the Muslims. But a re- 
sistance movement, known as the Basmachi Revolt, against the 
new regime soon became widespread. This is sometimes repre- 
sented as a positive Turkistani nationalist movement aiming at in- 
dependence from Soviet rule; but it is also possible that it was 
more the despairing reaction of the people to inefficient and op- 
pressive authority. When the Turkistan Commission introduced 
a number of real reforms in 1922, the movement began to collapse. 
By that time the khanates of Khiva and Bukhara had become the 
Khorezmian and Bukharan “People’s Soviet Republics” and though 
they were Communist-controlled, they were described by Stalin 
in December 1922 as “independent” but outside the framework of 
the Soviet Union because “they were not yet socialist.” In 1923 
and 1924 they became the Khorezmian and Bukharan Soviet So- 
cialist republics. 

In 1924 a fundamental delimitation of the administrative 
boundaries of Central Asia and Kazakhstan was carried out. The 
republics of Turkistan, Khorezm (Khiva), and Bukhara were 
abolished and the whole area divided into five republics: Uzbeki- 
stan, Tadzhikistan, Kirgizia, Turkmenistan, and Kazakhstan. 
Tadzhikistan was an Autonomous Soviet Republic within Uzbeki- 
stan until Dec. 5, 1925, when it became a Soviet Socialist Republic. 
In December 1936 Uzbekistan was expanded by the incorporation 
of the Kara-Kalpak Autonomous Soviet Socialist Republic which 
had belonged to Kazakhstan until 1930 and afterward had come 
under direct control of the Russian Soviet Federated Socialist Re- 
public. In 1956 the Bostandyk Rayon of the South-Kazakhstan 
Oblast’ and part of the Golodnaya Step’ (Hungry Steppe) were 
transferred from the Kazakh to the Uzbek Soviet Socialist Re- 
public. In 1937-38 a nationalist plot was said to have been dis- 
covered and a number of Uzbeks were executed, including the 
prime minister, Fayzullah Khodzhayev, and the first secretary of 
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(Above) A conference centre in 
Tashkent, the capital city. (Left) 
A street In old Bukhara with the 
Kalyan minaret in the background. 
(Right) Mobile cotton pickers; 
Uzbekistan grows two-thirds of the 
Soviet Union's cotton. (Below) 
New canals make sheep raising pos- 
sible on the dusty steppe 


the Uzbek Communist Party, Akmal Ikramov; the latter was “‘re- 
habilitated” in 1957. 

Population.—According to the 1959 census the population was 
8,105,704 (34% urban) and included 5,038,273 Uzbeks (62.2%), 
1,090,728 Russians (13.5%), 444,810 Tatars (5.5%), 335,267 
Kazakhs (4.1%), 311,375 Tadzhiks (3.8%), 168,274 Kara-Kal- 
paks (2.1%), and smaller numbers of Koreans, Jews, Kirgiz, 
Ukrainians, Turkmens, and others. The density varied from 8 
per sq.mi. (3 per sq.km.) in Kara-Kalpak A.S.S.R. to 471 per 
sq.mi. (181 per sq.km.) in Andizhan Oblast’. Administrative re- 
organizations in 1963 and 1964 give an adjusted 1959 total popu- 
lation of 8,261,000 and an overall density of 47.6 per square mile 
(18.4 per square kilometre). The most thickly populated areas 
were centred on the oases: Fergana, Zeravshan, Tashkent, and 
Khorezm. The principal towns are Tashkent, Samarkand, 
Andizhan, Fergana, Namangan, Kokand, Bukhara, Margelan, and 
Chirchik (qq.v.). 

In the absence of official statistics on religion it can be assumed 
that apart from the minorities the Uzbek inhabitants are actual 
or nominal Muslims. Their culture is unmistakably Islamic. Of- 
ficial languages are Uzbek (Kara-Kalpak in the Kara-Kalpak 
A.S.S.R.) and Russian, but Tadzhik (a form of Persian) is widely 
spoken, especially in Bukhara, and is the medium of instruction 
in some schools. Both Uzbek and Tadzhik have been written in 
the Cyrillic script since 1940, and Arabic script is no longer used 
except in theological seminaries at Tashkent and Bukhara. 

Culture. —Uzbekistan is rich in architectural monuments, mostly 
of the Islamic period and mainly concentrated in Samarkand and 
Bukhara. These were poorly preserved during the Tsarist regime 
and during the first part of the Soviet regime. Modern building 
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is mainly on Western lites 
but an attempt has been made 
to follow traditional styles in 
some public buildings, Before 
the Soviet period Uzbek litera. 
ture was unknown, the medium 
apart from Arabic and Persian, 
being Chagatai, from which the 
written Uzbek language emerged 
during the 19th and 20th cen. 
turies. By far the greatest 
Uzbek „literary figure is the 
poet Ali Sher Navai (1441-1501), 
Prose writing and drama have 
been developed and officially en- 
couraged and in the main fol. 
low Russian models, In general, 
however, the public taste is for 
traditional themes and styles, 
The same can be said of music, 
although Western orchestration 
and harmonic singing have been 
introduced with. some success, 
Both opera and the cinema are 
popular. (See also Uzsex; Uz- 
BEK LANGUAGE.) 
Administration and Econ 
omy.—The government follows 
the standard form for Union re- 
publics. Control over every kind 
of administrative, economic, s0- 
cial, and cultural activity is exer- 
cised by the Communist Party. 
Although it is officially described 
as “fully sovereign,” the republic 
has no individual diplomatic, 
economic, or consular representa- 
tion outside the Soviet Union. 
It has no defense or security 
forces of its own, its citizens be- 
ing liable for military service m 
the Soviet Armed Forces. i 
There are more than 8,000 primary, secondary, and EA 
schools, and 31 higher educational establishments including 
universities at Tashkent and Samarkand. There are an Academy 
of Sciences (at Tashkent) and more than 130 research inst 
The Uzbek S.S.R. constitutes an economic administrative RE 
of the U.S.S.R. Its most important product is cotton, ane 
it provides over two-thirds of the Soviet Union’s total. e 
provides half of the Soviet Union’s output of silk cocoons, ‘i 
one-third of the Karakul pelts. Viniculture, horticulture, 


Pi noi rst 
rice-growing are also important. Uzbekistan nE paa 
place in the U.S.S.R. as a producer of dried grapes an aa it 


There are important machine-building, mining, and che 
dustries. + ation iS 
The total area under collective and state farm ae irti- 
about 9,000,000 ac. (3,642,000 ha.), almost -all artificial Be 
gated. The main canal systems are: the Great Fergan dnaya 
the North Fergana Canal, and the Kirov Canal (in the Gol ore 
Step’). Cotton, the main crop, is grown in the Fergana Other 
and in the Tashkent, Samarkand, and Bukhara ee, mei 
important technical crops are flax in the south and southwest, 5 d- 
in the north (Tashkent Oblast’), tobacco, sesame, and jute. Samat- 
grains (wheat, barley, and millet) are dry-farmed in ei grow! 
kand, Surkhan-Dar’ya and Tashkent oblasts. Sugar cane ie about 
in the south (Denau Rayon). Karakul sheep eon 1959) 
two-thirds of the livestock raised. Silk (14,500 cocoons » 
is mainly produced in the Fergana Valley. 5 jndusttY 
During the Soviet regime, and particularly since 1% t oblast’ 
has been greatly developed, especially in the Tashken' oleum i 
Coal is mined in the Angren Basin and in Shargun. oe yan 
worked in the Fergana Valley with refineries at Fergana @ 


novskiy. The production of gas in Bukhara Oblast’ has assumed 
all-Union importance, and the pipeline from Dzhar-Kak to Tash- 
kent via Bukhara and Samarkand was completed in 1960. The 
machine-building and metallurgical industries are mainly associ- 
ated with the cultivation and processing of cotton. There are large 
agricultural machinery works at Tashkent and Chirchik and cotton 
textile factories at Tashkent. Diesel engines are made at An- 
dizhan and excavators at Tashkent, as well as equipment for the 
many chemical factories. The Almalyk Rayon is rich in metal 
ores, the reserves of copper being the third largest in the U.S.S.R. 
after the Kazakh S.S.R. and the Russian S.F.S.R. Zinc, coal, and 
copper are worked in the Angren Valley; salt and sulfur in Fer- 
gana; antimony at Kassansay north of Fergana; and tungsten and 
molybdenum at Lyangar in the Khrebet Nuratau, a continuation 
of the Zeravshanskiy Khrebet. Electricity is the main source of 
industrial power, more than 60% being provided from water 
power. The main hydroelectric stations are at Farkhad on the 
Syr-Dar’ya, Chirchik, Khishrau (near Samarkand), Shaarikhan, 
and Namangan. Light industry is mainly concerned with cotton 
and silk textiles, cottonseed oil, wine making, and fruit and fish 
packing. There are fisheries at Muynak on the Aral Sea. Domes- 
tic handicrafts such as embroidery and carpet making are still 
carried on. 
Communications.—The main railway lines are Krasnovodsk- 
Tashkent, Kagan-Termez, Ursat’ yevskaya-Kokand-Namangan, 
and Chardzhou-Kungrad. The main highways are the Great 
Uzbek Tract and the Tashkent-Angren-Kokand road, The Amu- 
Dar’ya is navigable in its lower reaches, also the Syr-Dar’ya as 
far as Chinaz, and there is shipping in the Aral Sea between Muy- 
nak and Aral’sk. There are regular air services to Moscow and 
the capitals of the Central Asian republics. 
Tashkent has a radio station and television transmitter. 

(G. E. Wr.) 
UZHGOROD, a town and administrative centre of Trans- 
Carpathian (Zakarpatskaya) Oblast’ of the Ukrainian Soviet So- 
cialist Republic, U.S.S.R., lies on the Uzh River where it emerges 
from the Carpathians into the Hungarian Plain, 165 mi. (266 km.) 
ENE of Budapest. Pop. (1959) 47,396. The town was referred 
toin 10th-century documents. Its position guarding the southern 
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approach to the Uzhok Pass over the Carpathians has long made 
Uzhgorod a significant military and trading centre. Formerly a 
town of Austria-Hungary, it passed to Czechoslovakia in 1920, to 
Hungary in 1938, and then to the U.S.S.R. in 1945. Its industries 
include woodworking, food processing, distilling, and wine making. 
There is a large power station, using both coal and water power. 
Uzhgorod is linked by rail to L’vov and Chop. (ROA. F.) 

UZZIAH (Ozus; also called AzartaH) reigned as king of 
Judah for 52 years (c. 791-739 B.c.) according to the Old Testa- 
ment; the Assyrian annals indicate, however, that his reign covered 
a period of about 42 years (c. 783-742). He succeeded his father, 
Amaziah, at the age of 16, and was the contemporary of Jeroboam 
of Israel. Uzziah’s reign marked the extreme height of Judah’s 
power. His major accomplishments are listed in II Chronicles 
(ch. 26). Uzziah, for the first time in Israelite history, effectively 
subjugated Philistia. He fought successfully against the Edomites, 
Meunites, and Gurbaalites (otherwise unknown; the Septuagint 
says “Petra”), and he exacted tribute from the Ammonites. Dur- 
ing his reign Jerusalem’s walls were reconstructed, towers were 
added, and engines of war were mounted at strategic points; a large 
army was maintained and adequately equipped. King Uzziah was 
also a man who “loved the soil” (II Chron. 26:10), Water con- 
servation and cistern digging reclaimed desert areas for cattle 
raising; arid mountain slopes were turned into vineyards; watch- 
towers were erected against marauders. Judah expanded west- 
ward with settlements in Philistia. Elath on the Gulf of Aqaba 
was rebuilt to augment the economy (see also EZION-GEBER; the 
Jordanian town of Aqaba and the Israeli town of Eilat are near 
the site). The nation’s prosperity under Uzziah was associated 
with the king’s fidelity to Yahweh. Obedient to his tutor Zecha- 
riah, he “sought the Lord.” The author of Kings upbraids him 
only for not eliminating the high places (the pre-Israelite Ca- 
naanite shrines), while the account in Chronicles describing his in- 
sistence upon offering incense, with leprosy following as punish- 
ment, does not exclude a praiseworthy personal piety, His 
affliction with leprosy resulted in the appointment of a regent, his 
son Jotham, during his last years. 

See The Interpreter’s Dictionary of the Bible, vol. iv, pp. 742-744, 
with bibliography (1962). (W. G. H.) 


N 


832 


THE history of this letter is identical with that of 
U (q.v.). from which it was not differentiated till the 
15th to 17th century. The letter passed out of Latin 
having a majuscule pointed form J and a minuscule 
rounded form W and doing duty for two sounds, the 
high rounded vowel (English oo) and the voiced labial spirant 
(English v). The consonantal sound was the most usually occur- 
ring when the letter was initial, in which position the majuscule 
form V would most generally be used. Thus the pointed form V 
became identified with the consonant, the rounded form with the 
vowel, A minuscule v and a majuscule U were then adapted as 
required. See also ALPHABET. (Be REGIA. W: P.) 
VAAL, a river of South Africa, is the northern headwater of 
the Orange River (q.v.) system, its length of 720 mi. (1,160 km.) 
being about 160 mi. (260 km.) greater than that of the Orange 
River above the confluence. The name “Vaal” is Afrikaans for 
grayish-brown, the water of the river being often rather muddy. 
Its source is at Sterkfontein Beacon to the south of the village of 
Breyton in the southeastern Transvaal. The river forms the 
boundary of the Transvaal and Orange Free State from the con- 
fluence of its tributary the Klip River to near Windsorton, On 
the left bank the major tributaries from Orange Free State in- 
clude the Wilge, Valsch, Vet, and Riet rivers, which are strongly 
periodic in flow, often with little or none in the dry winter months. 
On its right bank the river receives some tributaries from the 
dolomite limestone of the Transvaal System, including the Mooi, 
Schoonspruit, and Hartz rivers, which are perennial in flow. The 
lower Hartz River has a considerably lower gradient than the Vaal, 
and this has made possible the Vaal-Hartz Irrigation Scheme, the 
largest in South Africa. The scheme includes the damming of the 
Vaal at Vaaldam, 23 mi. (37 km.) upstream of Vereeniging, where 
the dam impounds about 2,000,000 ac-ft. (2,467,000,000 cu.m.) of 
water, which is released and diverted into the Hartz Valley by 
the Fourteen Streams Weir 360 mi. (580 km.) below Vaaldam. 
The area irrigated is about 55,000 ac. (22,300 ha.), the potentially 
irrigable area being about 88,000 ac. (35,600 ha.). Smaller 
schemes are situated in the basins of the Vet and Riet tributaries 
of the Vaal in Orange Free State. The natural flow of the river at 
Vaaldam is at a maximum in February (mean discharge 392,000 
ac-ft.) and at a minimum in June (31,000 ac-ft.), the mean an- 
nual discharge being 1,900,000 ac-ft. In the dry season the Vaal 
sometimes has little or no flow in its natural condition, but the 
construction of the dam has regulated the flow so that it is now 
perennial. The river supplies most of the water used in the south- 
ern Transvaal industrial area. (J. H. Wy.) 
VAASA (Swedish Vasa), a seaport of Finland and bilingual 
capital of Vaasan Lääni (county), is on the Gulf of Bothnia 220 
mi. (354 km.) NW of Helsinki. Pop. (1960) 42,701. Founded 
in 1606 near the site of Korsholm Castle, the town was Uestroyed 
by fire in 1852 but was rebuilt a few years later nearer the shore 
and called Nikolainkaupunki until 1917. Vaasa is the seat of the 
Court of Appeal (founded in 1776). There are several beautiful 
parks and many historical monuments, such as the “Statue of 
Finnish Freedom,” commemorating Vaasa as the provisional capi- 
tal of Finland in 1918, and the “Jääkäri” statue, commemorating 
the German-trained Finnish volunteers of the War of Indepen- 
dence (1918). Notable modern structures include the housing 
units designed by V. Rewell and the large commercial complex in 
the city centre. Cultural institutions include the Kuula Music In- 
stitute, the Finnish and Swedish theatres, and the Ostrobothnian, 
the Seal-Hunters’, and the Brage Association’s museums. Indus- 
trial enterprises include textiles, flour mills, bakeries, mechanical 
industries, clothing manufacture, and a power plant. There is sea 
transportation to Sweden by car ferry to Umea and by steamship 
to Örnsköldsvik, Sundsvall, and Stockholm. Air services connect 
Vaasa with Helsinki, Tampere, Pori, and Oulu, and with Umeå and 
Sundsvall, Swed. 
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Vaasan LÄÄNT (area 10,845 sq.mi. [28,088 sq.km.]; Pop. [1960] 
443,505) has a level but indented coastline protected by several 
small islands. The land rises through generally forested country 
with large cultivated plains (drained by small rivers such as | 
Lapuanjoki and Kyrönjoki) toward the eastern lake region, 
timber industry and agriculture are important. The chief towns 
apart from Vaasa, are Kaskinen, Kokkola, Kristiinankaupunki, 
Pietarsaari. Seinäjoki, and Uusikaarlepyy. (E-S. Kı 
VACARESCU, a gifted family of Rumanian irs of 
Phanarist (Greek) origin which gave the first poets to Rumanian 
literature. tauti 
IenXcHITĂ (1740-1799), after travels and studies in St. Peters- 
burg (Leningrad) and Vienna, wrote poems inspired by Russia 
folk songs. He wrote the first Rumanian grammar (Gramatica 
româneasca, 1787). His Istoria imperiului otoman (“History of 
the Ottoman Empire”) is a compilation inferior in style and con- 
tent to that of Dimitrie Cantemir (q.v.). His chief poems, 
Amäritā turturea (“Sad Turtle-dove”) and Testamentul, reveal 
a high artistic level and a master of a rich Rumanian language, 
Tenachita’s sons, Atecu (1765-1799) and NicoLak (1184 
1825), also wrote poems inspired by folk songs and modern Gi 
anacreontics. They composed love poems and satires, — Fay 
Iancu (1792-1863), son of Alecu, is the most important writer 
of the Văcărescu family. A poet who had been several times exiled 
for his anti-Russian activity, he was also the first Rumania 
wright and an able translator into Rumanian of the plays! 
Racine, Molière, and Kotzebue. His Colecții de poezii appt 
in 1848. = 
ELENA or HÉLÈNE (1866-1947), a niece of Tancu, a poet and 
novelist, wrote in French. As a maid of honour of et 
beth of Rumania (Carmen Sylva), she had a love affair with the 
crown prince (afterward King Ferdinand) ; the marriage being op- 
posed by King Carol I, the unfortunate Elena was exiled to Paris, 
where she spent the rest of her life. She published many votu eH 
of lyrical verse (Chants d’aurore, 1886 [for which she was awarded 
the prize of the Académie Française]; L'Âme sereine, 189; 
Lueurs et flammes, 1903; Dans l'or du soir, 1928), pe S 
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novels. In 1925 she was elected honorary member of the 
nian Academy. In 1946 she was appointed a member of the 
nian delegation at the Paris Peace Conference. She died in 
on Feb. 17, 1947. In 1959 her body was taken to Rumania 
buried at the Vacarescu family vault, in the Bellu Con ae 
VACARIUS (1120-1200?), Italian scholar of civil and cant 
law, the first known teacher of Roman law in England, was ® 
school of Bologna, though of a later generation than bat, 
of Irnerius, first of the great glossators (see GLOSSATORS, i 
He was taken to Canterbury, possibly by Thomas Becket, t 4 
with a supply of books on civil law, to act as counsel (cat 
to Archbishop Theobald in his struggle, which ended succi 
in 1146, to obtain the transfer of the legateship from the bi 
of Winchester to himself. Vacarius is next heard of as lect s 
somewhere in England in 1149, to “crowds of rich and PoE 
as preparing, for the use of the latter, a compendium in nine! 
of the Digest and Codex of Justinian, “sufficient,” it was nie 
thoroughly mastered, to solve all legal questions comme ly 
bated in the schools.” It became a leading textbook in the i 
university of Oxford, where, perhaps by 1149, perhaps pte 
1169, Vacarius was teaching; and its popular descriptio edi 
Liber pauperum gave rise to the nickname pauperistae ap 
Oxford students of law. Nearly complete manuscripts 0 We 
remained in existence, notably in the cathedral libraries at fl 
ter and Prague and in the town library at Bruges. re 
it were also preserved in the Bodleian Library and in sev 
lege libraries at Oxford. Another manuscript was foun 3 
British Museum, London, in 1959. ith 0 
The new learning was not destined to make its Way We 
position, King Stephen silenced Vacarius and ordered 
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tion of the books of civil and canon law that had been imported 
by Theobald. The edict to this effect, however, seems not to 
have been in force after the death of its royal author in 1154, 
since John of Salisbury wrote, eo magis virtus legis invaluit quo 
cam amplius nitebatur impietas infirmare (“the value of the law 
was strengthened in proportion as wickedness tried to weaken 
it”), In any case, Vacarius was soon called to practical work, 
as legal adviser and ecclesiastical judge in the northern prov- 
ince, by his old friend and colleague at Canterbury, Roger de Pont 
lÉvêque, after the promotion of the latter to the archbishopric 
of York in 1154. Thenceforth the name of “magister Vacarius” 
is of frequent occurrence in papal letters and the chronicles of 
the period, as acting in these capacities. He was rewarded with 
a prebend in the collegiate church of secular canons at South- 
well, half of which he was allowed in 1191 to cede to his “nephew” 
Reginald. He is last heard of in 1198, as commissioned, together 
with the prior of Thurgarton, by Pope Innocent III to carry into 
execution in the north of England a letter with reference to the 
crusade. Of two works attributed to the second half of Vacarius’ 
life, the Summa de assumpto homine, on Christ’s humanity, is of 
a theological character and the Summa de matrimonio is a legal 
argument to the effect that the essential fact in marriage is neither, 
as Gratian maintained, the copula (“consummation”) nor, as 
Peter Lombard, consent by verba de praesenti (“pledge from the 
present party”), but mutual traditio (“surrender”). 

BrtiocrapHy.—The Liber Pauperum of Vacarius, ed. by F. de 
Zulueta (1927), contains a life anda bibliography. See also Darino da 
Milano, L'eresia di Ugo Speroni nella confutazione del maestra Vacario 
(1945). (J. F. Lr.) 

VACCINATION, one of the great discoveries in the history 
of medical science, introduced at the end of the 18th century by 
Edward Jenner (q.v.), is, strictly speaking, the artificial implanta- 
tion of the living virus of cowpox (vaccinia) in a person to pro- 
tect him against smallpox (q.v.). 

In 1881 Louis Pasteur demonstrated immunization against 
anthrax by the injection of a comparatively harmless attenuated 
culture of the bacillus causing that disease. He then used the 
terms “vaccine” and “vaccination” for prophylactic inoculation in 
general, as homage, he said, “to the merit and to the immense serv- 
ices rendered by one of the greatest of Englishmen, Jenner.” Four 
years later Pasteur developed rabies vaccine. His work led to 
Wide extension of immunizing methods against many diseases with 
Correspondingly widened meanings of the terms “vaccination” and 

vaccine,” They are now applied to the use not only of infectious 

Material in an active state but also of such material inactivated. 
For a discussion of vaccination in this broader sense, see VACCINE 
Tuerapy, 

The present article deals with vaccination in its original and 
stricter sense; that is, vaccination against smallpox, This is still 
one of the most perfect methods of immunization against any 
disease, judged by the security and duration of protection in pro- 
Portion to its inconvenience. 

Vaccination with cowpox virus was introduced by Jenner to 
Supersede the old inoculation, or variolation, which meant the arti- 

cial implantation of the smallpox (variola) virus itself, Such a 
Procedure conferred immunity following what was usually only a 
aaa general eruption of pocks; this inoculated smallpox had a 
tality rate much lower than that of naturally acquired smallpox 
ut Spread the severe disease to the unprotected. Smallpox inocu- 
‘tion, long practised in the Orient and the Near East, had been 
ee in England in 1721-22 by Lady Mary Wortley Mon- 
q.v.), 
i Jenner, in his original publications of 1798-1800 (see bibli- 
'staphy), did not use the term vaccination but spoke of “inocula- 
is for the cow-pox.” In devising a Latin term for this disease, 
‘ously without medical description, he called it Variolae 
x Small pocks”) vaccinae (from vacca; “cow”). From this Latin 
in Jenner's the French in 1800 coined the term vaccination, half 
ean for the implantation of cowpox (literally, “ en- 
th ng”), Vaccine; an adjective meaning “of the cow,” then of 
va COWpox,” later became a noun meaning the material used for 
‘Accination, 
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Jennerian vaccination against smallpox was the first and for 
nearly a century the only successful immunizing procedure against 
any disease, other than by inoculation with, or exposure to, the 
disease itself. 

Nature and Preparation of the Vaccine.—Trusting too 
much to the stories of the country people in his neighbourhood, 
Jenner believed that cowpox, and perhaps smallpox, originated in 
an infection of the heels of horses. The evidence accumulated, 
however, that the natural occurrences of cowpox started from 
the hands of milkers afflicted with smallpox when the latter dis- 
ease was widely prevalent. The infection was disseminated 
through dairy herds by other milkers on whose hands it took the 
changed form of cowpox. Strains of good cowpox virus were arti- 
ficially started by transfer of smallpox virus to the cow, often 
through the initial medium of other animals (monkeys, rabbits), 
Such strains propagated from smallpox virus were called variola 
vaccine. 

Smallpox virus is not so easily transmitted to lower animals as 
is vaccine (cowpox) virus. The different establishments pre- 
paring vaccine virus have had the habit, when their particular 
strain showed signs of weakening, of reinforcing it with strains 
of virus from other establishments. Thus the strains can hardly 
be traced back to any one particular source. Jenner himself lost 
strain after strain, using new ones from time to time derived 
from natural cowpox found in dairy herds or their milkers, The 
remarkable fact is that his descriptions and pictures of the day- 
to-day appearance of the vaccinated arm, and the descriptions and 
pictures of the most careful observers since his publication, have 
coincided exactly with the appearance of arms vaccinated with 
good strains of modern vaccine virus, particularly the rapid spread 
of the area of redness surrounding the vesicle after the seventh 
day, followed by prompt subsidence in a previously unimmunized 
person, This is different from the appearance after any other sort 
of inoculation, and such an inoculation has always given protection 
against smallpox anywhere in the world. Even the obsolete inocu- 
lation with smallpox virus itself produced a different course of 
events as to the inoculated arm, besides later giving rise to an 
eruption of pustules over other areas of the body. 

Originally the virus was carried from arm to arm, the vacci- 
nated persons being told to return on the seventh day so that the 
contents of the clear vesicles at that time could be transferred 
to the arms of the next set to be vaccinated. Crusts of the dried 
vesicles, or vesicle contents dried on quills or threads or ivory 
points, were also used. Later, strains of vaccine virus were carried 
back to the cow for one or more passages in an attempt to make 
them stronger. This was called retrovaccination. By the early 
years of the 20th century vaccine virus was commonly propagated 
on calves (or sometimes on adult cattle and sheep and, in the 
Far East, on water buffalo), suspended in glycerol solution, and 
distributed in hermetically sealed capillary tubes. Occasional pas- 
sage through other species, such as the rabbit, appears to aid in 
maintaining the purity and the potency of the virus. In Spain 
rabbit-brain virus was used instead of calf virus, and growth in 
the chick embryo (fertilized egg) has in some places been sub- 
stituted for growth on the bovine skin. Dried virus is also used; 
it serves a useful purpose where prolonged transportation to warm 
climates is necessary. The greatest advance in the prevention of 
smallpox in the 20th century was the cold storage of the vaccine 
virus (below freezing) up to the time of use. 

Need.—Increased global travel, the presence of virulent strains 
of the disease in various parts of the world, its great contagious- 
ness, and the fact that no population is sufficiently vaccinated to 
be proof against the introduction of smallpox are sufficient reasons 
for keeping up vaccination in spite of the remarkable decline in 
smallpox cases. Vaccinations regularly carried out are preferable 
to emergency vaccination of a population at risk. All who travel 
to foreign countries should be vaccinated before undertaking the 
journey. Only when the present effort toward worldwide eradica- 
tion of smallpox is successfully finished can vaccination be aban- 
doned everywhere with impunity. 

Efficacy and Time of Vaccination.—Jenner was misled into 
thinking that one successful vaccination gave lifelong protection. 
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Vaccination every five years is a safe general rule, but for nurses, 
physicians, and hospital and mortuary attendants constantly in 
danger of exposure, and for foreign travelers in similar danger, 
once a year is safer. There is always the danger that the tube 
of vaccine used had not been constantly refrigerated or that the 
application was not effective for other reasons; this explains ac- 
counts of smallpox after recent vaccination. A case of smallpox 
within two years after a successful vaccination is extremely rare 
even though exposure is ample, and such a case of the disease is 
mild. There are great differences among individuals in the firm- 
ness of holding onto immunity toward smallpox, just as there are 
toward other infections. A small proportion of a population might 
be protected against smallpox for life by one vaccination though 
they would lose their immunity to vaccinia (cowpox) more read- 
ily. Long after complete protection subsides a former vaccina- 
tion modifies the severity of an attack of smallpox. 

There are advantages in having the first vaccination performed 
during late infancy. Infantile vaccination, if properly performed 
and cared for, is milder than a later first vaccination, and it makes 
the subsequent vaccinations (if decades are not allowed to pass 
without revaccination) much milder affairs. Protection is gained 
not only against smallpox but also against accidental vaccination 
from the arm of a playmate or associate; and the scar of such an 
early vaccination is much less noticeable than the scar of a first 
vaccination performed later. The springtime following the first 
nine months of a child’s life is probably the most favourable time 
for vaccination, 

Disadvantages, and Reasons for Omitting Vaccination.— 
The remarkable protection which vaccination bestows is bound to 
entail a slight risk, at least of inconvenience. With proper vac- 
cine, procedure, and care the risk is very small compared to the 
advantage to the community and the individual. Clean technique, 
with a small adequate inoculation in only the superficial layers 
of the skin, on an arm which is kept dry and cool, covered by 
no dressing except the loose clean sleeve of the child’s garment, 
ensures for the great majority of vaccinations a perfectly satis- 
factory course, No practical cleansing can remove all the bac- 
teria from the skin, however, and occasionally, especially in leg 
vaccinations or where the skin is moistened, as by perspiration, 
the vesicle may become purulent and the drying process be de- 
layed or even require attention. Eruptions soon after the maxi- 
mum reaction are seen at times but disappear rapidly without 
treatment. Vaccinia is not a purely local condition, and even in 
otherwise normal persons small vesicles are occasionally seen dis- 
tant from the inoculated site; these also heal quickly. Very 
rarely there is a tendency for the lesion to spread (progressive 
vaccinia) but careful follow-up of all first vaccinations to see that 
the reaction is subsiding at the proper time, and omitting vaccina- 
tion in infants who have shown low resistance to infections, will 
largely eliminate this danger. Tetanus following vaccination for- 
merly occurred once in a while, but is now prevented by proper 
technique and particularly by allowing the vesicle of vaccination 
to dry naturally without dressing, shield, or bandage. Authentic 
cases of encephalitis occur after vaccinations as after other inoc- 
ulations or infections, but comparatively few are reported in most 
nations, including the United States. 

The chief reason for omitting vaccination is eczema, either in 
the child or other person to be vaccinated, or in a member of the 
household where the vaccinated person would be during the vac- 
cination reaction. Even if the eczema has temporarily subsided 
there is danger of spread of vaccinia in a person subject to eczemal 
attacks. In this as in all complications of vaccination the danger 
is mainly to those never before successfully vaccinated and to a 
lesser extent to those who have allowed their vaccinal protection 
to lapse. Other reasons for withholding vaccination, especially in 
those never successfully vaccinated, are lymphatic diseases (Hodg- 
kin’s disease, lymphoma), leukemia, continued treatment with 
agents suppressing response to infection (corticosteroids, radia- 
tion), pregnancy, serious skin diseases, or malnutrition. 

Course—In a first vaccination of a child nothing is usually 
seen until the third day, when a papule (pimple) appears at the 
site. The central part of this papule soon develops into a vesicle 
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(small blister, containing fluid) and is surrounded by 
red area. It is the behaviour of this red area which 
the characteristic and important detail in the course of 
action. While the vesicle is enlarging at the rate of about 


(5 in.) a day in diameter, the red area remains of modes 


until about the 7th day, when it begins rapid enlargement, i 
ing its greatest diameter between the 8th and the 14th day 
vaccination; it then disappears as rapidly. This area, vi 
in its widest spread but often containing zones of diffe 
grees of redness, may increase in intensity thereafter, The t 7 
of widest spread, however, and not of intensity is the eri 
classifying the reaction. The vesicle meanwhile continu 
large slowly, but before the height of the reaction is it 
starts drying from the centre, forming a dark crust (scab) which 
drops off about three weeks after vaccination, leaving a clean 
pink scar which becomes white in about a year. A day or two of 
fever is often observed without particular relation to the 
of the reaction, Care should be taken (e.g., in bathing) to 
moisture away from the vesicle and crust until the latter 
off. The reaction above described is called primary 
A similar reaction but with an earlier beginning occurs in 
previously immunized who have lost their immunity; thi 
called primary vaccinia. 

In more than half the revaccinations of persons who had 
previous vaccinations 10 to 40 years before, the appearance of the 
arm on successive days should be similar to that described above 
except that the course will be accelerated to give the greatest diam: 
eter of the red area between three and seven days after vaccina- 
tion, and usually the spread and subsidence of the redness 
more gradual and irregular than in vaccinia. Such a 
called vaccinoid and indicates partial protection against 

In persons with well-maintained immunity the broadest redne 
occurs in 8 to 72 hours after revaccination and there may or may 
not be a vesicle. This is called the early reaction. apy | 

The potency of the vaccine cannot be judged from the at i 
after a single implantation, nor can the resulting immun j 
assessed unless a primary vaccinia reaction has resulted or un 
experience shows that the vaccine and the technique are adegua 
With vaccine of less than adequate potency nothing but an eany 
reaction may be produced in those who should yield a vaca 
or a vaccinoid reaction; likewise a vaccinoid reaction 
produced in those who should give a vaccinia. Even if a vad 
reaction is produced in one individual by a given vaccine and 
nique, others who are more resistant may require a more PI 
vaccine or more adequate technique. y 

See also references under “Vaccination” in the Index. 

See E. Jenner, An Inquiry Into the Cause and Effects of the 
Vaccinae (1798), Further Observations on the Variolae 
Cowpox (1799), and A Continuation of Facts and Observations 
tive to the Variolae Vaccinae (1800), in v. 38 of the Bo) a 

VACCINE THERAPY results in the induction of ast” 
of active immunity in an individual, either for the purpose 0 ay: 
venting the development of a specific infectious disease A 
means of treating an existing infection. The actively f 
state is induced in the person or animal being immunized | 

suspen 


also is 


f 


introduction into the body of a vaccine composed of F 
of living or dead microorganisms of a specific kind, or 0! 
of their metabolic products. These substances 1M 
stimulate the body cells to form new globulins that po 
degree of specificity against the disease-producing Ml 
or their products from which the vaccine was originally P ual 
or the cells may be stimulated to increase their pro pay 
globulins that already have such specificity. The newly 


sized globulin molecules, or antibodies, as they are called, 
he subsequer 


the body. E 
History and Applications.—The principle of using an 
uated microorganism (i.e., one whose virulency has been 
to induce active immunity for protection against a pat 
ease originated in the Orient, In ancient times the ¢ 
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lesions of very mild cases of smallpox, containing the weaker virus, 
were applied in one of several ways to the skin or nasal mucous 
membranes of persons who wished protection against a severe 
case of smallpox. The Turks accomplished the same purpose by 
scratching the crusts from lesions of mild smallpox into the arm 
of the person to be immunized. This procedure, known as inoc- 
ulation or variolation, was popularized in England by Lady Mary 
Wortley Montagu (q.v.) in 1721-22. The practice was not free 
from risk, and some persons developed a virulent generalized case 
of smallpox and died. 

To Edward Jenner (g.v.), a British country physician, goes 
the credit for discovering, in 1798, that infectious material (vac- 
cinia virus) from lesions of cowpox (vaccinia) could be inocu- 
lated artificially into the skin of man and thus used to induce 
immunity against smallpox. Hence the terms vaccination (q.v.) 
and vaccine were originally used only in relation to immuniza- 
tion against smallpox with vaccinia virus. Louis Pasteur (q.v.) 
and others later applied the same principles to the prophylaxis 
of other virus, bacterial and rickettsial infections. Consequently, 
the term vaccine came to be used in a broad sense that includes 
suspensions of living attenuated or dead infectious agents, emul- 
sions of their cellular constituents, and solutions of their altered 
metabolic products (toxoids); and the meaning of the term in- 
oculation was similarly expanded. Sir Almroth Wright (g.v.) ex- 
tended the principles of active immunization to include not only 
the prevention but also the treatment of infectious diseases. Re- 
gardless of whether the desired result of active immunization is 
the prophylaxis or therapy of a particular infectious disease, the 
procedures of vaccine preparation and immunization are essen- 
tially the same. The person to be immunized is usually inoculated 
with the vaccine by intradermal, subcutaneous, or intramuscular 
injections at regular, specified intervals. In a few cases, the vac- 
Cine is given orally. The degree of immunity resulting from the 
administration of a vaccine is quite variable; it depends on several 
factors including the antigenic potency of the preparation, the 
dosages given, the time interval between dosages and the ability 
of the person to produce antibodies when properly stimulated. 

Early successes in the development and use of vaccines in the 
Prevention of smallpox, anthrax, and rabies encouraged attempts 
to develop active immunizing agents for many other diseases. 
Effective vaccines thus were developed against typhoid and para- 
typhoid fevers, cholera, plague, tuberculosis, undulant fever, 
whooping cough, tularemia, chronic staphylococcal and strepto- 
Soccal infections, diphtheria, tetanus, influenza, yellow fever, 
Japanese B encephalitis, Russian tick-borne encephalitis, St. Louis 
encephalitis, equine encephalomyelitis, Rocky mountain spotted 
fever, typhus, and against several important viruses affecting the 
espiratory tract. Prophylactic vaccines also were developed for 
Important diseases of animals. An accurate evaluation of the 
tilicacy of vaccine prophylaxis is exceedingly difficult to obtain 
‘or many diseases, It may be readily understood that it is often 
Impossible to arrange experiments involving sufficient numbers of 
individuals in the inoculated and uninoculated, or “control,” groups 
to assure statistically significant analyses of the results. This is 
Particularly difficult in diseases that have relatively brief incuba- 
tion periods or in those in which exposure to the disease is ir- 
"gular and unpredictable, such as those diseases that do not 
ordinarily occur in epidemic form, In the 1960s, adequate statis- 
tical data concerning the effectiveness in human beings of some of 

è Virus vaccines were still lacking, although protection tests in 
*tperimentally infected animals indicated their probable value. 

€ difficulty in correctly evaluating the effectiveness of vaccines 
mie greater when they are employed in the treatment of in- 

viduals already suffering from an established infection. Such 
Cases must be judged separately; other therapeutic measures and 
ti Possibility of coincidence must be seriously considered when 
en Dting to form a correct estimate of the value of vaccine 
Re In many diseases, such as typhoid and paratyphoid 

“ts, there is overwhelming evidence for the high degree of 
reatction established by vaccination; in other diseases there is 
io rally satisfactory evidence of definite value from vaccina- 

', even though it may not always be protective; in still others, 
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the results of vaccination are equivocal. However, there is no 
question concerning the importance of specific active immuniza- 
tion. 

Stock and Autogenous Vaccines.—There are two main types 
of vaccines—stock, or heterogenous, and autogenous. Stock vac- 
cines are prepared from microorganisms previously isolated from 
persons having a particular infectious disease. After the causa- 
tive agents are identified, they are cultivated or stored in the 
laboratory. Since bacteria of any one species may exhibit bio- 
logical variations and minor differences in antigenic structure, 
stock vaccines may be composed of several different strains of 
the same species, thereby rendering the vaccine polyvalent. Treat- 
ment with such polyvalent stock vaccines is of distinct value, 
particularly in certain chronic infections. Stock vaccines must 
of necessity be used only in an attempt to immunize the normal 
individual prior to exposure to infection by the corresponding 
infectious agent. 

Autogenous vaccines are prepared from the actual microorga- 
nism isolated from the particular patient being treated. Such 
preparations are superior to even polyvalent stock vaccines in the 
treatment of chronic infections, such as sinusitis and some skin 
eruptions, since all the antibodies that develop are specific for 
the particular agent causing the disease. For the prevention of 
tetanus and diphtheria, diseases in which the chief symptoms and 
pathology result primarily from effects of the bacterial toxins 
in the body, the modified toxins (toxoids) comprise the vaccine 
and stimulate the production of immunity, which is thus antitoxic 
rather than antibacterial. 

Bacterial Vaccines.—Bacterial vaccines, whether stock or 
autogenous, are prepared in a manner somewhat as follows: the 
selected microorganism is grown, usually on a solid culture me- 
dium, under conditions that are optimum for maximum growth. 
The resulting bacteria are suspended in a sterile physiological 
solution of sodium chloride, washed by centrifugation and re- 
suspended in more of the sterile saline solution. If the vaccine 
is to be composed of intact bacterial cells, the microorganisms 
are usually killed, either by heating in a water bath at 60° C 
for one hour or by the addition of some chemical. The number 
of bacteria per unit volume of suspension is determined by any 
of several ways: by density determinations, by chemical analyses, 
or by direct or proportional microscopic counts. The bacterial 
suspension is then adjusted to the desired standard by either 
dilution or concentration, as the need may be, and is cultured to 
ensure its sterility, The standardized sterile vaccine is stored 
in sterile glass vials or ampules and is ready for use. If the 
vaccine is to be composed of fragments of bacterial protoplasm, 
rather than of intact bacteria, the bacteria, after their concentra- 
tion is standardized, are killed by disrupting the cells by repeated 
rapid freezing and thawing of the suspension, by grinding in a 
ball mill, by ultraviolet irradiation, or by ultrasonic vibrations. 
The resultant mixture of bacterial antigens is tested for sterility 
to ensure its noninfectivity, and a preservative, such as phenol, 
is added in proper concentration. 

Virus and Rickettsial Vaccines.—Virus and rickettsial vac- 
cines are prepared in a manner somewhat similar to that for bac- 
terial vaccines, except that these microorganisms must be culti- 
vated in the presence of living animal cells. Ernest Goodpasture’s 
development in 1931 of the embryonated hen’s egg as a culture 
medium for many viruses and rickettsiae provided the opportu- 
nity for producing vaccines of many of these infectious agents. 

Later developments in the field of tissue and cell cultivation 
in vitro made possible the demonstration in 1949 by John F. 
Enders, Frederick Robbins, and Thomas H. Weller that all three 
types of poliomyelitis virus could be grown in test-tube cultures 
of a variety of living human and monkey cells of nonneural origin. 
This contribution, which won for its developers the Nobel Prize 
for Medicine and Physiology in 1954, coupled with the discovery 
in 1952 that poliomyelitis viruses circulate in the blood during 
the preparalytic phase of the infection, led to the vaccines that 
stimulate active immunity to poliomyelitis. (See also Poxio- 
MYELITIS: Control; RICKETTSIAE; VIRUSES.) 

Refinements in the methods for isolating, cultivating and purify- 
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ing viruses, along with successful adaptation by the pharma- 
ceutical industry of tissue culture procedures to the enormous 
scale required for virus vaccine production, made possible the 
further development of other immunizing agents. They included 
the live attenuated poliomyelitis vaccines, the best known of which 
is the Sabin oral vaccine, and the live attenuated vaccine against 
measles. 

See also BACTERIA; IMMUNITY AND IMMUNIZATION: Prophy- 
lactic Production of Active Immunity; and articles on particular 
diseases. 

Brstrocrapuy.—Edward Jenner, An Enquiry Into the Cause and 
Effects of the Variolae Vaccinae (1798); A. E. Wright and D. Semple, 
“Remarks on Vaccination Against Typhoid Fever,” Brit. Med. J., vol. i 
(1897); W. I. B. Beveridge and F. M. Burnet, The Cultivation of 
Viruses and Rickettsiae in the Chick Embryo (1946) ; W. W. C. Topley 
and G. S. Wilson, Principles of Bacteriology and Immunity, 2 vol., 
4th ed., rev. by G. S. Wilson and A. A. Miles (1955) ; C. E. van Rooyen 
and A. J. Rhodes, Virus Diseases of Man, 2nd ed., with bibliography 
(1948); R. J. Dubos (ed.), Bacterial and Mycotic Infections of Man 
(1958) ; T. M. Rivers and F. L. Horsfall, Jr, (eds.), Viral and Rick- 
ettsial Infections of Man, 3rd ed. (1959); J. A, Kolmer et al., Ap- 
proved Laboratory Technic, 5th ed. (1951); W. H. Taliaferro and 
J. H. Humphrey (eds.), Advances in Immunology, vol. 1 (1961), vol. 2 
(1963). (J. W. R) 

VACCINIUM, a genus of shrubs of the heath family (Erica- 
ceae, g.v.), comprising about 130 species found widely throughout 
the Northern Hemisphere and extending to Madagascar and the 
Andes, They are erect or creeping shrubs, with deciduous or ever- 
green leaves. The small flowers bear much resemblance to those 
of the true heaths (Erica), from which they differ in having the 
ovary inferior. The fleshy berries are usually edible. 

In North America about 40 species occur, more abundant in the 
northern and mountainous parts of the continent. In the eastern 
states and adjacent Canada several species, commonly known as 
blueberry (q.v.), are prized for their fruits. In northern Canada 
the red whortleberry, commonly called mountain cranberry, is 
gathered for cooking purposes. V. macrocarpon, the American 
cranberry, is extensively cultivated (see CRANBERRY). Several 
species occur in the Rocky Mountain region and about ten are 
found in the Pacific states, the latter including V. occidentale, the 
western blueberry; V. parvifolium, the red bilberry; and V. ova- 
tum, the California blueberry. 

Four species occur in Great Britain: V. myrtillus, the bilberry, 
blaeberry or whortleberry; V. uliginosum, the bog bilberry; V. 
vitis-idaea, the red whortleberry or cowberry; and V. oxycoc- 
cos, the small-fruited cranberry, all of which are found widely 
distributed throughout large areas in Europe, Asia, and North 
America, being especially abundant in cool northern and moun- 
tainous regions. 

VACLAV, rulers of Bohemia: see WENCESLAS. 

VACUUM. Although the production of a perfect vacuum, 
ie., the removal of all air and gases from an enclosed space, is 
never physically attained, a vacuum can be produced whereby an 
enclosure, or chamber, is emptied of gas to a degree where its 
pressure is below atmospheric pressure. The measure, or degree, 
of vacuum produced is the pressure exerted by the gas remaining 
in the evacuated space. Since the pressure level has a significant 
effect on most physical, chemical, and biological processes, its 
measurement is important in both research and industry. 

The production of ultrahigh-vacuum techniques, where gas of 
high purity is required, has permitted research studies of the inter- 
action of electrons, ions, and atoms in a gas. High-purity gases, 
which are obtained by these techniques, are also necessary in 
thermionic devices in which such elements as deuterium and 
tritium undergo thermonuclear fusion and produce energy. Ultra- 
high-vacuum techniques have also been used to simulate an en- 
vironment of outer space in order to pretest satellites and their 
components. (See SPACE EXPLORATION: Hazards and Stresses of 
Space Flight.) 

Metallurgical processes by which such rare metals as tantalum 
and tungsten are produced in pure state from their ores depend 
for their success on high-vacuum furnaces in which a vacuum can 
be rapidly produced and readily maintained while the metallic 
bars, at white heat, are giving off great quantities of gas. 
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In steel processing, gas and other impurities are forced out of 
steel when it is heated in a vacuum chamber. In chambers ie 
this purpose, loads of 10 tons of steel can be melted and cast t 
produce steel of extra hardness and smoothness, and up to ii 
tons of steel can be accommodated in some degassing chambers, 
Rare metals such as molybdenum, niobium, and tantalum, which 
deteriorate when processed in outside air, giving off a poisonous 
dust, can be rolled and milled in a vacuum chamber that is emptied 
of air and filled to normal atmospheric pressure with an inert gas 
such as argon. 

Vacuums are also used to make new materials such as those 
made by blending metals with paper or plastic. To bond ex. 
tremely thin coatings of metal to paper or plastic, the metal is 
vaporized in a vacuum chamber and then blown against the paper 
or plastic surfaces. Products such as candy wrappers and instru- 
ment panels for automobiles can be formed in this manner, Al- 
though feeding a continuous line of materials through a vacuum 
chamber is difficult, a successful system has been devised for 
vaporizing an aluminum coating onto a continuous strip of sheet 
steel, which is fed into the vacuum chamber by means of a set 
of rollers fitted so tightly together that air is kept out of the 
chamber. 

In the electronics industry, high-vacuum technology has been 
applied to many products. In fabricating thin-film integrated cit- 
cuits (see INTEGRATED CirCUIT), a glass substrate and a steel 
template are introduced into a vacuum chamber where metal alloys 
are vaporized. The alloy vapour adheres to the glass in the pat- 
tern of the circuit outlined on the template. Electron (vacuum) 
tubes and vacuum capacitors, switches, and phototubes are com- 
mon components of television and radio systems. 

Pharmaceutical industries utilize high-vacuum techniques to 
produce vitamin concentrates by direct distillation of vitamin- 
bearing oils. Low-temperature high-vacuum dehydration has been 
applied to penicillin, serums, vaccines, bacteria, blood plasma, etc, 
Similar dehydration of food products is achieved in such a manner 
that neither shape nor colour is lost. x 

Development of Vacuum Equipment.—The first experi- 
ments on creating a vacuum were those of E. Torricelli (1644), 
who discovered the principle of the barometer. The earliest se- 
rious attempts to produce a vacuum were made with single-cylinder 
air pumps. Otto von Guericke, in his vacuum experiments, Us 
a pump consisting of a cylinder, piston, and intake and discharge 
valves. Sealing the joints was accomplished by immersing them 
in water. Guericke’s famous experiment in 1654, demonstrating 
the holding power of two hemispheres connected to form a sphere 
and then evacuated, made use of such a pump. 

In 1660 Robert Boyle described an air pump which, wee 
vacuum pump, represented a great improvement over Gu 
design. Boyle’s pump had hand-operated valves, onè of which, 


i Jinder, acted 
peg ground to fit a hole bored in the top of the A chamber 


also built 4 


Improvements in the piston vacuum pump 
automatic valves made of leather and the introdu cte 
cylinder pumps arranged so that atmospheric air pressure a 
on one side of the piston to help lift it. The consequent dec iis 
in power requirements represented a considerable improve 

In 1709 Francis Hauksbee published an account 0) fos ft 
cylinder pump which served as a pattern for vacuum ae at 
many years. The vacuum chamber was mounted on 4 a itto 
the top of the pump, and a mercury gauge was attached yalv 
indicate the pressure. Except for minor modifications mained 
and increased volumetric efficiency, this type of pump remal nce in 
use until the end of the 19th century, when a great a ump: 
cylinder pumps occurred with the introduction of tHe Pa 
The essential feature of this design was the almost every 
placement of all gas from the clearance volume b; 
stroke. With the use of special low-vapour-pressur 
fully constructed pumps of this type were able to 
vacuum of 2 X 10-4 mm. of mercury. (The measure Bes 
—i.e., of the pressure exerted by the gas remaining in an © 
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enclosure—is commonly expressed in terms of the length of the 
column of mercury, in millimetres [mm. Hg], that can be sup- 
ported by that pressure, or by the torr, which differs from the 
millimetre of mercury by only 1 part in 7,000,000). 

The early experiments in the production of a vacuum with a 
mercury pump used a long tube closed at one end and filled with 
mercury. When the tube was inverted and the open end immersed 
ina container of mercury, the mercury in the tube fell to a height 
determined by the barometric pressure, leaving a space above it 
at the vapour pressure of mercury corresponding to the ambient 
temperature. Improvements in the mercury pump were made in 
the middle of the 19th century. Heinrich Geissler in 1862 de- 
scribed a pump that consisted of a container connected both to an 
open reservoir of mercury and, by means of a two-way valve, to 
either the space to be evacuated or the atmosphere. The level 
of the reservoir was alternately raised and lowered as the valve 
was connected first to the atmosphere and then to the evacuated 
space, August Töpler developed an improved pump, with all stop- 
cocks or valves eliminated; the valving was accomplished by the 
mercury itself. This pump was operated by raising and lowering 
amercury reservoir, as in the earlier pump by Geissler, but auto- 
matic mercury pumps were soon devised to reduce the tedious 
and time-consuming operation of lifting the reservoir. 


CONSTRUCTION OF VACUUM SYSTEMS 


Vacuum systems fall into two categories. A static system must 
be constructed so that no leakage or outgassing (release of gas 
by materials into the system) will take place and so that the 
vacuum can be maintained without further pumping, once it has 
been produced. Such systems may remain connected to the pumps 
or they may be sealed and removed from the evacuation system. 
Kinetic or dynamic systems, on the other hand, are of such a 
nature that the eventual vacuum achieved represents an: equilib- 
rium condition between the pumping speed and the leakage and 
outgassing rate. Kinetic systems are usually equipped with large, 
high-capacity pumping systems, 

Materials—The components of a high-vacuum system are usu- 
ally made of glass or metal, Glass has the advantages of trans- 
parency, good electrical resistance, ease of cleaning, and perma- 
nent degassing. When large volumes or complicated shapes are 
included in a vacuum system, glass cannot be satisfactorily used 
and metals—brass, copper, or steel—must be substituted. Perma- 
nent joints in metal systems can best be obtained by welding or 
soldering; electric welding is preferable, and welds are usually 
laid down on both sides of the joining materials. Openings must 
usually be provided in vacuum systems to allow replacement and 
installation of equipment and materials. Joints at these openings 
are of a temporary nature and are sealed with gaskets. For large 
Openings the gasket material can be placed between flanges that 
ate bolted together to squeeze the gasket into all the tiny imper- 
fections of the mating surfaces. Rubber forms one of the most 
Satisfactory gasket materials for temperatures up to about 125° C 
(257° F), Most rubber gaskets give off gas as the pressure is 
lowered, but if the gasket area exposed to the low pressure is small 

amount of gas evolved: may be negligible. Two styles of rub- 
er gaskets are particularly well adapted to use in vacuum sys- 
ems. In each case the mating surfaces are grooved to receive the 
Baskets, which are in the form of O-rings of either circular or 
Square cross section. The design of the groove and gasket is crit- 
tal Since the gasket is made of an essentially incompressible mate- 
im As the mating surfaces are brought together and the gasket 

Compressed, the groove must provide sufficient space for the de- 
sea gasket material. With rubber O-rings of circular cross 
ac the groove is usually rectangular. Full sealing is con- 

ered to be accomplished with about 25% compression of the 
Basket. The width of the groove must be sufficient to allow the 
Piket to deform to an ovaloid but not to compress it into the 
tion Corners of the groove. Gaskets having a square cross sec- 
Siac be installed in grooves to fit the uncompressed gasket. 
i at the groove edges is usually provided for the gasket to 
i eze into as the surfaces are brought together. Packing glands 

t sealing moving parts as well as wires and tubes in the system 
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also are commonly made of rubber or synthetic rubber substitute. 

For sealing at temperatures in excess of about 125° C, gaskets 
made of lead, copper, aluminum, silver, tin, and stainless steel 
have been used. The stainless steel can be obtained in the form 
of circular-cross-section O-rings. The rings are not solid, as in 
the case of rubber, but hollow. Relief holes provide communica- 
tion between the inner region of the O-ring and the outside. With 
the exception of the metal O-rings, metal gaskets in general require 
excessive stresses in the flange bolts and flanges to provide the 
desired deformation. Extra-heavy bolts and flanges are therefore 
necessary. Metal gaskets are also useful in sealing demountable 
parts for extremely high-vacuum work because of their relatively 
low evolution of gas as compared with rubber. 

Seals: that provide electrical insulation are often desired for 
vacuum systems, and one of the most satisfactory of this nature is 
a glass-to-metal seal. Platinum wire may be sealed directly to soft 
glass, which bonds to the metal at about 1,000° C (1,832° F). 
Small tungsten wires can also be sealed directly to Pyrex heat- 
resistant glass, and larger tungsten wires can be sealed in Nonex 
glass or yellow uranium glass. Copper can also be sealed to Pyrex 
or soft glass by a method developed by W. C. Housekeeper, despite 
the large difference of coefficient of expansion of the mating ma- 
terials. This technique makes a seal between a very thin copper 
surface and the glass. The thin copper can easily deform and thus 
absorb the difference between the amount of expansion of the cop- 
per and the glass. 

Alloys of iron, nickel, and cobalt having expansion coefficients 
close to that of certain kinds of glass have been developed; Kovar 
and Fernico are the two most widely used. They can be machined, 
brazed, soft-soldered, or welded. Silver solder, however, makes 
a joint that is brittle and porous. 

Organic sealing materials, such as rubber O-rings, flat gaskets, 
or waxes, are limited to applications in which the pressure does 
not have to be much below 10~* mm. Hg, since this represents the 
magnitude of their vapour pressures at room temperatures. Tem- 
porary seals and glass-to-metal seals in small sizes are often made 
using a vacuum grease or wax. These substances are usually 
organic materials with low vapour pressures. Greases are typified 
by such substances as Celvacene and Apezion L. They are par- 
ticularly adapted to ground glass-to-glass joints or for stopcocks. 
The more waxy substances such as Apezion Q are useful as tempo- 
rary gaskets and for temporary plugging of leaks. Hard waxes 
such as Apezion W or Picein must be heated for application but 
have extremely low vapour pressures and are often used to seal 
glass to metal tubing. Sealing materials for pressures below 1076 
mm. Hg should be metal or glass. Glass-to-metal joints are diffi- 
cult to construct and are not always reliable. Metal-to-metal 
joints are probably the best for the highest vacuums. Demount- 
able joints for high-vacuum work using metal-to-metal seals usu- 
ally employ metal O-rings, fine wire gaskets, cold-flow closures, 
and flat metal gaskets. Cold-flow closures consist of a pair of knife 
edges which contact a softer metal gasket from top and bottom. 

Vacuum System Valves.—In many applications of vacuum 
equipment, valves are necessary to isolate parts of the system. 
Commercially available valves useful for vacuum systems usually 
employ diaphragms or bellows for sealing, and they are built in 
sizes ranging from } in. to more than 3 ft. in diameter. In order 
to provide a satisfactory vacuum seal when the valve is closed, 
rubber surfaces are provided on one of the mating surfaces of the 
closure. The valve seat in most cases is made of the metal of the 
valve itself. Metal mating surfaces can be used only in small- 
diameter valves since the forces required to seat the valve satis- 
factorily become too high for the bigger areas involved in the large 
sizes. Soft metals such as copper, gold, indium, or aluminum are 
sometimes used for the gasket flange on these valves. One large- 
diameter valve makes use of an indium seat; the valve body in the 
vicinity of this seat is provided with an electrical heater, and to 
open or close the valve, the heater melts the seat. 

Traps.—The principal condensible vapours encountered in vac- 
uum systems are water, oil, and mercury. Since the vapour pres- 
sure of all of these is greater than 10~® mm. Hg at 20° C (68° F), 
the material may have to be removed from the system or the source 
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of contamination may be isolated from the system by a cold trap. 
The trap consists of a tube connecting the source of vapour to 
the system, bent so as to form a pocket where the condensed 
vapour can be caught. This is immersed in some coolant to reduce 
its temperature below that corresponding to the vapour pressure 
of the material to be removed. Cooling media are dry ice and 
acetone, liquid air, or a refrigerant direct from a refrigeration 
system. 


DESIGN FACTORS IN A VACUUM SYSTEM 


Vacuum systems always involve the flow of mass—into them 
through leaks or out of them through pumps. As in most flow 
situations the problem may be represented by three functions: 
a flow function (in this case, a mass flow rate); the potential 
driving the flow (which for a vacuum system is the pressure); 
and the resistance to the flow. The relation between these three 
functions can be expressed as 


AP=ZQ (1) 


where AP represents the pressure drop causing the flow, Q repre- 
sents the flow rate, and Z is called the impedance, or resistance, 
of the vacuum system, The impedance may depend on both Q 
and AP. The term conductance is more often used in vacuum 
work and is defined by C = 1/Z. 

The characteristics that govern the flow of fluids at low pressures 
are denoted by a factor called the Knudsen number, which indi- 
cates whether collisions of the molecules take place with other 
molecules or with the walls of the container (see Dirrusion). If 
the characteristic dimension of the container (such as its diameter) 
is D, then the Knudsen number is defined as 


K = L/D 


where Lis the mean free path of molecules in the gas. 

The flow of a gas can be of three types. For a Knudsen number 
smaller than 0.1, the flow is governed by collisions of the molecules 
with each other. This type of flow is called viscous flow and can 
be represented by Poiseuille’s law: 
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where M is the mass flow rate, D is the diameter of the conducting 
path, w is the dynamic viscosity, / is the length of the path, P and 
P, are the upstream and downstream pressures, respectively, R 


is the gas constant, and T is the absolute temperature. The 
equation can be written as 

ag Dt a 

M = [mier P(AP) (4) 


where P = 4(P, + Py) and AP = Py — Py. It is customary to 
define the flow function Q as 
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The flow function is usually expressed in micron-litres per second 
(1 micron-litre = 1/1,000,000 litre), The flow function is related 
to the mass flow rate and is dependent on the temperature. Thus 
the impedance of any channel becomes 


Tae 128l 
«D'P 


(5) 


(6) 


and the conductance will be 


DP 


C= Taga 


(7) 


For a Knudsen number in the range from 0.1 to 10 the flow is 
determined by collisions both between gas molecules and between 
gas molecules and the wall. This range is called the region of 


slip flow. The velocity at the walls is no longer zero as in the case 
of viscous flow. 
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However, the general form of equation (7) can still be used. 
except for a correction term, so that fr 
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where G is the slip coefficient. ait 
In the range of Knudsen numbers greater than 10, a range desig. 
nated as free molecular diffusion, only collisions of the gas m e 
cules with the confining walls govern the flow. Equations were 
developed for the molecular flow of gases through tubes, and for 
a circular tube the conductance is if y? 
y 
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where is the Boltzmann constant and m is the mass of the mole- 
cule. irs 
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VACUUM PUMPS g 


Forepumps.—Forepumps or backing pumps are relatively high- 
pressure mechanical pumps. They usually discharge to the at- 
mosphere and have an ultimate vacuum capability of the order of 
0.1 u of mercury (1 u of mercury = 1078 mm. Hg). A typical 
forepump of the rotary oil type (fig. 1) is a two-stage pump with 
an oil seal. The rotor is mounted eccentrically on the shaft and, 
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FIG. 1.—TWO-STAGE CENTRIFUGAL FOREPUMP 


A 
as it turns, the reciprocating vane separates the intake 
the discharge. Pumps of this kind are made in capaciti 
about 0.1 litres per sec. to 20 cu.ft. per min. at 1 pressure: mi 

Forepumps use oil as a sealing fluid, and depend upon | 
tolerances in the oil bath to prevent leakage. Oil is always 
in with the gas, and this tends to fill the space as the gas 
charged, A suitable seal is necessary to prevent leakage 
the moving drive shaft into the evacuated region. oe We 

In the application of pumps to a vacuum system coma | 


areimportant. The exhaust pressure against which the p 
operate is a determining factor in fixing the pump capacity series 
more than one pump is used, they are usually connected 10 § ur 
so that the discharge pressure from one pump is the intake} 
of the next. The ultimate vacuum attainable by the pumpi 
lowest pressure obtainable with a closed intake line. 

speed is another important factor in determining Opera 
acteristics, Speed is defined as the volume of gas that 
removed from the system per unit time at a pressure © 


in terms of the flow function previously defined, s w 
F 

Sp = Q/Pp rri ai 

where S, is the pumping speed expressed in units of ve 


unit time and P, is the pressure measured at the pump i 
equation can be used to determine the pumping speed at 
plane in the flow path since Q is the same, for co is dete- 
ture, at any location in the system, When the pressu rinse. 
Mase of 

e case © 


mined at the pump inlet, however, Sp represents the 1 
absolute pumping speed of the pump itself. For th 
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ump connected to a vacuum system having a conductance due to 
interconnecting piping and associated equipment, it is possible to 
express the conductance in terms of the flow function as 


C= Q/(P — P,) (11) 
where P can represent the pressure in the vacuum chamber and P, 
js the pressure at the pump inlet. Combination of equation (10) 
and (11) results in 
SLA AS 
SUE. G 5 (12) 


The design of the vacuum system therefore depends on knowledge 
of the conductances and the pumping speed at the inlet. Since 
the conductances of the various portions of the system depend 
strongly on the cross-sectional area available for flow, it is de~ 
sirable to make these areas as large as practicable so that S$ ap- 
proaches Sp. The speed of a mechanical pump depends to some 
extent on the inlet pressure to that pump. At relatively high 
inlet pressures the pumping speed remains constant, but as the 
ultimate attainable vacuum is approached the pumping speed falls 
off quickly, becoming zero at the ultimate vacuum. Characteristic 
curves of typical rotary mechanical pumps showing pumping speed 
asa function of inlet pressure are shown in fig. 2. 

Diffusion Pumps.—The limit of attainable vacuum for a 
mechanical pump is set by the volumetric efficiency of pumps 
of this nature. In order to obtain pressures lower than 0.1 4, 
other pumping methods are required, The diffusion pump is 
the most commonly used low-pressure pump. It utilizes the dy- 
namics of a flowing fluid to produce a vacuum, and it contains no 
mechanical or moving parts. The working fluid, in its vapour 
phase, is ejected at high velocity by a nozzle against a cold surface, 
where it is condensed. Gas molecules in the region surrounding the 
jets are carried. by the vapour jet to the region where the vapour 
is condensed, and the pumping action thus produced removes the 
gas from the vacuum system. Diffusion pumps are usually used in 
conjunction with a mechanical forepump, the discharge from the 
diffusion pump being led directly to the forepump. Diffusion 
pumps operate at discharge pressures of 100 to 200 u. The pump 
action depends on the probability of finding molecules of the gas 
in the vicinity of the high-speed vapour molecules. Because of 
the low pressures existing in the pump, practically no collisions 
take place between gas molecules, and those molecules that arrive 
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FIG. 2.—PERFORMANCE CURVES FOR MECHANICAL FOREPUMPS 


a jet do so because their last collision with the wall directed 
foe toward it. Upon collision with the molecules in the jet, a 
suf em transfer takes place, leaving the gas molecule with 

cient momentum to remove it to the region of higher pressure. 
i © working fluid impinges on a cold surface, and the condensate 
ae into a heated chamber for revaporization. Diffusion pumps 

© been constructed to use various fluids, but steam, mercury, 
Organic oils are commonest. With pumps of this type there 
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is no limit to the vacuum attainable so long as the vacuum system 
is protected by a cooling trap to prevent the backflow of working 
fluid vapour. For the organic fluids the vapour pressures can be 
as low as 1077 mm. at 25° C (77° F), and cooling traps are often 
not required. In most cases diffusion pumps are built as multistage 
units with several sets of nozzles connected in series. The first 
stage gives only small pressure increases but provides large en- 
trance areas, with consequent low flow resistance and high flow 
capacity; the later stages give higher pressure increases for the 
same flow rate because of their higher inlet pressure. The gas 


handling capacity of diffusion pumps depends on the flow area and 
the pressure difference across the jets. The pressure difference is 
affected by the heat input and capacity of the forepump. Typical 
capacity curves for diffusion pumps are shown in fig. 3. 

When large capacities are desired at high vacuum, a booster 
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FIG. 3.—PERFORMANCE CURVES FOR OIL DIFFUSION PUMPS 
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pump may be incorporated in the vacuum system between the high- 
vacuum pump and the mechanical forepump. The booster pumps 
are vapour-diffusion pumps with nozzles and areas so proportioned 
to give a maximum pumping speed for the pressure differences 
existing between the high-vacuum pump and the forepump, 


VACUUM GAUGES 


Gauges for the measurement of pressure in a vacuum system 
are of two varieties. They may be instruments of a primary 
nature, in that the actual readings can be used for the pressure 
determination without the necessity for comparison with other 
instruments, or they may be secondary gauges requiring such a 
comparison, The primary gauges 
are usually manometers, and the 
most important of these for vac- 
uum work is the McLeod gauge. 
This is a mercury-in-glass appa- 
ratus consisting of a chamber of 
known volume that can be either 
connected to or sealed off from 
the low-vacuum system. The 
sealing is accomplished by a rise 
in the mercury level; a further 
rise then takes place which com- 
presses the trapped gas from the 
high-vacuum region at constant 
temperature until the difference 
in pressure between the trapped 
gas and the high-vacuum system 
is measurable in terms of a deflec- 
tion of the mercury column, 
Fig. 4 shows a form of this gauge. 
The two small capillary tubes A 
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and B constitute the measuring system, and they are matched to 
assure the same capillary depression in each. In making the mea- 
surement, the mercury is usually brought up in tube B to corre- 
spond to the top of tube A. The volume of gas trapped in tube A 
can be written as pases (13) 


where b is the volume of the capillary tube per unit length and h 
is the deflection of the mercury. The pressure in the same tube is 


p=P+h (14) 
where P is the pressure of the vacuum system. Then, from Boyle’s 
relation for an ideal gas at constant temperature, 

(P +h) bh = PV (15) 


where V represents the volume of the bulb measured to the point 
where sealing occurs. Thus, 


bie 


V—bh (16) 


Pike 


Determination of the volume V of the chamber is usually made at 
the time of construction of the gauge. The sensitivity of the 
gauge depends directly on V/b. The volume V, however, is limited 
by the weight of mercury to be contained, whereas small-bore 
capillaries cause sticking of the mercury. McLeod gauges can be 
built to measure pressures as low as 10~® mm. Hg for a deflection 
of 1 mm. but are manufactured commercially for pressures of 
about 10-3 mm. Hg. A highly successful adaptation of this gauge 
is shown in fig. 5. The motion of the mercury for sealing and 
measuring is obtained by swivel- 


* * . MERCURY RESERVOIR . 
ing the entire unit. When used 


to measure readily condensible VACUUM SYSTEM 
gases such as carbon dioxide, Mc- 
Leod gauges must be corrected 
for deviations from Boyle’s law. 
CAPILLARY TUBES 


The McLeod gauge is not well 
adapted to industrial applications 
because of its fragility and its in- 
ability to give continuous read- 
ings of pressure. It can be used 
to give intermittent information 
at intervals of about one minute. 
Its use as an instrument for the 
detection of leaks in a vacuum 
system is therefore of little practical value. Surface effects may 
produce condensation of many gases such as carbon dioxide, water, 
ammonia, and oil vapours. Thus, a McLeod gauge will give an 
erroneous reading, or no reading at all, for these materials. 

The Knudsen gauge is also an absolute or primary instrument. 
It depends for its operation on the deflection of a light metal foil 
caused by the difference in temperature of the molecules impinging 
on each surface of the foil. As shown in fig. 6, the foil is suspended 
on a wire so that it is free to rotate. The heaters on alternate 
sides of the foil are spaced so that the Knudsen number L/D is 
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FIG. 6.—THE KNUDSEN GAUGE 
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large. The molecules bombard the foil with a root-me, 
velocity dependent on the temperature, 


3RT 
oe yz 
where M is the molecular weight of the gas. Thus, the molecules 


on the warmer side will experience a change in momentum greater 
than those on the cooler side. The force exerted is given by 
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where P is the pressure of the gas. The force can be determined 
from the torsional characteristics of the suspension and the de- 
flection of the foil. The suspension contains a mirror which 
together with lamp and scale, indicates the deflection. Since the 
relation between the force and pressure is independent of the 
molecular weight of the gas, the gauge can be used as a primary 
instrument for any gas that does not condense on the foil. Gatiges 
of this nature have been built with a sensitivity sufficient to indi- 
cate pressures as low as 1078 mm. Hg. The foil is usually damped 
with external permanent magnets. 

The secondary types of gauges require calibration, and this is 
generally accomplished by comparison with a McLeod gauge. The 
thermal conductivity gauge depends for its action on the inter- 
dependence, at low pressures, of pressure and the thermal con- 
ductivity of the gas. Heat is transferred from a hot wire to the 
body of the gauge; the temperature of the hot wire is used as a 
measure of the heat transferred and thus of the thermal conduc- 
tivity and pressure. Practical considerations limit the range of 
a gauge of this nature to from 1073 mm. to about 1 mm, Hg. 
Since the thermal conductivity of a gas depends on its molecular 
weight, the gauge is readily adaptable for leak detection. Thermal 
conductivity gauges are relatively insensitive but are rugged, simple 
in design, and well adapted to use in commercial applications, : 

The Pirani gauge also depends for its operation on the relation 
between thermal conductivity and pressure. The measurement of 
heat flow, however, is made by determining the resistance of the 
hot wire by means of a Wheatstone bridge. 

Tonization gauges respond to changes in the ionization current, 
which depends in turn upon the pressure. The pressure-sensitive 
device consists of a three-element electron tube, its hot filament 
acting as a source of electrons, the plate receiving the electrons, 
and the grid collecting positive ions formed by collisions between 
the electrons and molecules. A voltage is applied between the 
filament and plate that exceeds the voltage required to accelerate 
the electrons by an amount sufficient to produce positively charge 
ions upon collision. The grid is maintained negative with Pee 
to the filament so that it picks up only the positive ions. As 


pressure is reduced, the chance of any electron making more oe 
t to plates 


formed 10t 


an-square 


(1) 


(is 


at the upper end of this range is determined by filament li rent 
than inability of the equipment to operate beyond it. Tieg rice 
in the grid circuit depends on the ionization potential of the fe 
ular gas in the system, Calibration therefore must be made 1! jsa 
particular gas involved. The electron source in many a 
cathode covered with an oxide coating to allow high electron en of 
sion at low-cathode temperatures. Active gases such a re 
hydrocarbon vapours must be prevented from coming into s th 
with the cathode, since these vapours combine reai y 
oxide coating and reduce or stop the emission of electroni; ag ele- 

The Philips gauge is a cold-cathode ionization gauge ida 
ments consist of a loop of wire that serves as the ano nanen 
surrounding metal case that forms the cathode. BNA its feld 
magnet is fixed outside the gauge in such a manner ma electrons 
is perpendicular to the plane of the anode loop. ic feld ind 
emitted by the cathode are deflected by the magnetic hode and 
tight spiral so that their total path length between cat be 
anode is many times greater than the direct distance- 
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chance of ionization due to‘collision between the electron and a gas 
molecule is very large, and the ionization produced per electron 
js much greater than without the external field. The total dis- 
charge current is a measure of the pressure of the gas present. 
The applied potential is usually about 2,000 v., and the gauge is 
sensitive to pressures as low as 10-5 mm. Hg. The discharge 
current is dependent upon the type of gas, as in the hot-cathode 
jonization gauge, thus making the Philips gauge useful for leak 
detection also. 


LEAK DETECTION 


The most difficult and time-consuming problem arising in the 

development of a high-vacuum system is the detection of leaks. 
The size of the leak as well as the pressure loss can be computed 
if the geometry of the leak path is known. For a cylinder the con- 
ductance is dependent on the diameter and length, the pressure 
difference, viscosity, and type of molecule. Since the pressure 
at the vacuum side of the cylinder is very low it can be neglected 
in the calculations and the flow can be determined. 
he time needed to find leaks is reduced materially if portions 
of the system can be isolated. The rate of pressure rise in the 
isolated regions can be used to indicate where the leaks are located. 
The leak itself is then usually found by one of the following 
methods. 
For glass equipment, leaks can be located by passing a spark 
coil over the surface of the glass. The spark will pass through 
the leak, and the gas in the system becomes luminous. For metal 
systems a discharge tuhe connected to the vacuum system will 
show a change in the colour of the discharge when such vapours 
as alcohol, ether, methane, or carbon dioxide are introduced into 
the system. 

Metal systems can also be pressurized, and the flow of gas out 
of the system can be detected by complete immersion of the system 
ina liquid, or by the application of a soap solution to the surface 
so that bubbles will form when the leak is covered. If a halide 
gas is used to pressurize the system, a halide torch responding to 
the flow of gas through the leak can be used to locate the leak. The 
halide torch burns a gas free of halides, the hot gases impinging on 
a copper plate. The addition of a halide, from a leak in the sys- 
tem, to the burning gases causes a reaction with the copper plate 
to give a bluish-green colour to the flame. 

Leaks can sometimes be found by applying to the outside of 

the system some sealing material, the effect of which can be 
noticed on a suitable pressure indicator, Substances such as 
Glyptal, shellac, cellulose acetate, or the soft vacuum waxes such 
as Apezion Q can be applied to suspected leakage areas, with a 
resultant decrease shown on the pressure indicator. Such materials 
may provide permanent seals. Liquids such as water, acetone, or 
alcohol also can be painted over the surfaces. These will provide 
a temporary seal to air, and their vapour leaking into the vacuum 
system will cause a deflection on the pressure indicator. As the 
Size of the leak becomes smaller, however, these materials, because 
Í their large molecular size, pass into the system with increasing 
fficulty, For smaller leaks, gases such as hydrogen or helium 
ate desirable as indicators. 
Several instruments are available solely for the purpose of 
leak detection, The halogen-sensitive leak detector is based on 
the discovery that the number of ions emitted by a glowing plati- 
num electrode increases when the electrode is struck by halogen 
Vapours. If the suspected area is bathed in a vapour containing 
halogens, a sudden increase in the ion current indicates the presence 
oa leak, The instrument is located between the forepump and 
Usion pump and is sensitive to flows as low as 107 micron- 
tres per second, 

aks also can be detected with a mass spectrometer. Spectrom- 
ers built for this purpose are adjusted to indicate the presence 
v elium. In the spectrometer a portion of the gases in the 

acuum system is ionized and accelerated by an electrostatic field. 

© tons then pass between the poles of a magnet and are deflected 
finn et an angle dependent on their mass. The rate of ion collec- 
Š n of the tracer gas is then a measure of the leak rate. Instru- 
ents of this nature can be used also to indicate the leak location. 


= 


They have the ability to respond to leak flows as small as 1077 
micron-litres per second. 


DEGASSING VACUUM SYSTEMS 


All materials in vacuum systems contain gases adsorbed on their 
surfaces. The amount of adsorbed gases is much larger for metal 
surfaces than for glass. As the pressure in the system is reduced, 
degassing of the surfaces may take place to the extent that an 
apparent leak exists. In many cases the adsorbed gases can be 
partially removed from the surfaces by heating prior to their 
installation. Hard glass can be subjected to temperatures of as 
much as 500° C (932° F), which will remove most gases, as well 
as water vapour. Metal parts, however, oxidize rapidly in the 
presence of air at elevated temperatures, and degassing is best 
accomplished by heating in a vacuum or in hydrogen. 

The problem of discriminating between degassing and leaks is 
further aggravated by the presence of a “virtual leak.” If the 
system contains a cold trap to condense mercury or diffusion 
pump oils, cooling of the trap can result in the freezing of water 
in it. Lowering of the coolant level subjects the ice to a higher 
temperature, with a consequent slow evolution of water vapour. 
The same effect can take place with other condensible gases that 
might be included in the system. Removing any cooling medium 
in the traps, and then evacuating the system to the vapour pressure 
of the material to be trapped before cooling the trap, helps to 
eliminate the virtual leak. 

Some systems must be designed to be reduced to low pressure 
and sealed off from the pumping system. In such cases the evolu- 
tion of gas from the surfaces, with a consequent gradual pressure 
rise in the system, is decreased by the inclusion of an active metal 
(known as a “getter”) that combines chemically with the evolved 
gas. Such metals as barium, aluminum, calcium, tantalum, and 
magnesium are used as getters. Often they are introduced into 
the system and volatilized to combine with residual gases, the 
compounds formed being deposited on the walls of the system. 
Getters that depend for their action upon their absorbency are 
also used. Charcoal and silica gel, if initially freed of gas by 
heating, have the capacity to adsorb on their surfaces large 
quantities of gas, due primarily to their large surface area per 
unit mass. 

See also references to “Vacuum” in the Index, 

BrstiocrapHy.—A. Guthrie and R. K. Wakerling (eds.), Vacuum 
Equipment and Techniques (1949); J. Strong et al., Procedures in 
Experimental Physics (1938); S. Dushman, Scientific Foundations of 
Vacuum Technique (1949); J. Yarwood, High Vacuum Technique 
(1955); A. S. D. Barrett (ed.), Progress in Vacuum Science and Tech- 
nology (1959). (0. W. W.) 

VACUUM CLEANER: see Home EQUIPMENT. 

VACUUM DISTILLATION: see Distitiation: Reduced 
Pressure or Vacuum Distillation. 

VACUUM TUBE: see ELECTRON TUBE. 

VAGA, PERINO DEL (born Pierro Buonaccorst) (1501- 
47), Italian painter, was associated with the Raphael circle in Rome 
and influential in transmitting the Roman style to Genoa. Born 
near Florence on June 28, 1501, he was adopted by Andrea de’ 
Ceri, worked in the studio of Ridolfo Ghirlandaio, and was intro- 
duced to Rome c. 1515 by the Florentine painter Vaga, whose 
name Perino took. In Rome he studied the antique and the works 
of Michelangelo and Raphael, attracting the notice of Raphael's 
chief assistants in the decoration of the Vatican loggia, Giulio 
Romano and Gianfrancesco Penni. Raphael employed him to as- 
sist Giovanni da Udine with the grotesques and stucco work there, 
and later to paint some of the main scenes in fresco. With Gio- 
vanni da Udine he decorated the vault of the Hall of the Pontiffs in 
the Borgia Apartments. Apart from a brief flight to Florence in 
1523 to avoid an outbreak of plague, he remained in Rome until 
the sack of the city in 1527 and painted for both private houses 
and churches: S. Marcello al Corso (two saints); S. Maria sopra 
Minerva (“Deposition”); S. Stefano del Cacco (“Pieta”). His 
fresco work 1522-23 in the Pucci Chapel, S. Trinità dei Monti, was 
interrupted by illness, 

Vasari claims that the chief heirs of Raphael, fearing Perino’s 
rivalry at the new papal court of Clement VII, secured his col- 
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laboration by his marriage to Gianfrancesco Penni’s sister in 1525. 
He and his wife and baby daughter failed to escape the sack of 
Rome, and during the rigours of the Spanish occupation he and 
Rosso (Fiorentino) designed a set of “Loves of the Gods” for 
Caraglio to engrave. He was rescued from a hand-to-mouth exis- 
tence by a commission to decorate the Palazzo Doria, Genoa, where 
his decorations (begun 1528), incorporating stucco work as in the 
Vatican loggia, were to be the most vitalizing influence in Genoese 
art before the advent of Rubens. He spent the second decade of 
his working life in Genoa and Pisa, but disagreement with the 
cathedral authorities at Pisa led to his abandonment of an altar- 
piece for them. Returning to Rome c. 1537-38, he reestablished 
himself by particularly successful frescoes in the Massimi Chapel 
at S. Trinità dei Monti, which secured him papal service for the 
last years of his life. This included painting a trompe Poeil base 
for the Raphael frescoes in the Stanza della Segnatura. His last 
important commission, the “Alexander the Great” frescoes in the 
Sala Paolina of Castel Sant’Angelo (payments from 1545), deci- 
sively influenced Pellegrino Tibaldi and other artists of the Roman 
maniera. Perino died in Rome on Oct. 19, 1547. 

See P. Pouncey and J. A. Gere, Italian Drawings .. . in the British 
Museum: Raphael and His Circle (1962), pp. 90-91, for further bibli- 
ography, (Mı. J.) 

VAI (Ver), a Negroid tribe inhabiting the Grand Cape Mount 
County of Liberia (g.v.) and contiguous parts of Sierra Leone 
(qg.v.). Reliable population data were not available in the 1960s, 
but tentative estimates put their number at about 200,000. Earlier 
Portuguese writers called them Gallinas, reputedly after a local 
wildfowl. Belonging to the Mande-tan linguistic group, they show 
close cultural and historic affinities to the Mandingo (q.v.). In 
Liberia their territory comprises four sections (Tewo, Tombe, 
Gawule, and Vai Konee). Administration is by a hierarchy of 
town chiefs, clan chiefs, and several paramount chiefs in each 
section. The important intertribal Poro and Sande secret societies 
for men and women, respectively, sanction behaviour in all aspects 
of life. Poro is gradually supplanting the older Beli society that 
is specific to the Vai. Modern Vai are largely Islamized, especially 
among upperclass families. Formerly known as slave traders, 
they now rely on farming and fishing; many work in government 
or for foreign companies. Crafts are well developed, including 
goldsmithery and weaving. A unique syllabic system of writing 
invented (19th century) by a Vai man, Doalu Bukere, is used 
mostly among older people. Many Vai also are literate in Arabic. 

See S. W. Koelle, Outlines of a Grammar of the Vei Language (1854) ; 


M. McCulloch, Peoples of Sierra Leone Protectorate (1950). 
(Me. F.) 


VAILLANT, EDOUARD MARIE (1840-1915), French 
Socialist, a revolutionary member of the Commune, and later a 
parliamentarian, was born at Vierzon, Cher, on Jan. 28, 1840. 
Educated at the Collége Sainte-Barbe in Paris, he became an 
ingénieur des arts et manufactures and, in 1865, obtained a doctor- 
ate és sciences. He then studied at the Faculty of Medicine in 
Paris but completed his studies in Heidelberg, Tübingen, and 
Vienna, He returned to France in 1870 and, having become a 
friend and disciple of Auguste Blanqui (q.v.), became an active 
revolutionary propagandist during the siege of Paris. 

Vaillant took part in the insurrection of March 18 and was 
elected a member of the Commune for the 8th arrondissement. 
After the defeat of the Commune in May, he fled to England and 
became associated with Karl Marx. He was appointed a member 
of the General Committee of the First International in September 
1871 and attended The Hague congress that closed the history of 
the International in September 1872. Believing it to have been 
insufficiently revolutionary, Vaillant, together with other disciples 
of Blanqui, withdrew from the International and published a man- 
ifesto in which they declared themselves to be atheists, republi- 
cans, communists, and partisans of unremitting class conflict. Con- 
demned to death in absentia in July 1872, Vaillant returned to 
France only after the general amnesty of 1880. The Blanquists 
thereupon formed an organization that, from 1880 to 1898, was 
called the Comité Révolutionnaire Central and, from 1898 to 1904 
the Parti Socialiste Révolutionnaire, f 
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parliamentary leader of the Blanquists. When all the various 
Socialist groups were united in 1905, Vaillant became a Close 
friend of Jean Jaurès (g.v.), and together they secured majorities 
in all the Socialist congresses until 1914. Vaillant was an ardent 
advocate of an eight-hour day and of comprehensive social secur- 
ity. Though a lifelong pacifist, he considered that it was the duty 
of all Socialists to defend France on the outbreak of World War Į. 


He died in Paris on Dec. 18, 1915. 
VAISHESHIKA, one of the six schools of thought to which 


Vaillant was elected a municipal councilor for the Pèr 
Lachaise quartier of Paris in May 1884. He was elected a dep a 
for Parisin 1893. After his reelection in May 1898, he benial 


Indian philosophers adhered in the centuries following the Epic 
period. See INDIAN PHILOSOPHY: Six Systems. 
VAISHNAVISM: see CHAITANYA; VISHNUISM. 
VAISHYA (Varsva), third in status of the four open classes 
(varna) of Rigvedic society in ancient India (see Hinvutsm; 
Social and Ethical Aspects of Hinduism). Legend states that the 
varna (or colours) sprang from Prajapati, a creator god; in order 
of status, the Brahman (white) from his head, the Kshatriya (red) 
from his arms, the Vaishya (yellow) from his thighs, and the 
Shudra (black) from his feet. The yellow colour associated with 
the Vaishya, according to one theory, links them with the south 
point of the compass. The Vaishya were commoners, not servile 
groups. Their role lay in productive labour, in agricultural and 
pastoral tasks, and in trading. Their way of life demanded study, 
sacrifice, and the giving of alms. Early scriptures show that 
Vaishya could and did rise even to the rank of Brahman, as in 
the case of the two sons of Nabhagarishta, mentioned in the 
Harivaméa (see SANSKRIT LITERATURE: The Classical Period). 
Believed to achieve spiritual rebirth at the upanayana ceremony, 
when they assume the sacred wool thread, Vaishya are thus call 
“twice-born” (duija) in the company of Brahman and Kshatriya. 
They are credited in history with favouring the rise of the reform- 
ist religious beliefs of Buddhism and Jainism. According to J. H. 
Hutton, the term Vaishya has returned to general use in modem 
times, typically with some qualifying adjective and associated with 
some particular caste group. It has become a symbol of middle- 
class respectability, a stepping-stone used by people to raise their 
status in the system through modified behaviour and the adoption 
of higher-sounding caste names. Hutton noted, for example, that 
some castes that claimed special Vaishya or Kshatriya status at 
the 1921 census were asserting Brahman rank in 1931. y 
See also Caste (INDIAN); BRAHMAN; KsHATRIYA; SHUDRA; 
UNTOUCHABLES. 


See J. H. Hutton, Caste in India, 4th ed. (1963) ; H, N. Di S A 
“Status Evaluation in the Hindu Caste System,” J} R. Anthrop. S 
vol. 84 (1954). (H. N. C. 5. 
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VALAIS, a canton of southern Switzerland, was originally 
l 


called the Vallis Poenina (Upper Rhône Valley). The a 
spelling “Vallais” was officially replaced by “Valais” in the 19 
century. The canton includes the entire valley of the ae 
Rhône, from the river’s source at the Rhône glacier to its mo 
on the Lake of Geneva. But from somewhat above St. bee 
only the left bank belongs to Valais, the right bank a 
to the canton of Vaud. From St. Maurice to the Rhône eel 
all of the territory between the summits of the two ee 
chains bordering the valley belongs to Valais. This valley, om 
tated from east to west, has a slight bend toward the south, thet» 
in a right angle at Martigny, it runs from southwest to nol in 
as far as the Lake of Geneva. On each side lateral valleys bere 
those of the left bank are spread out and inhabited, v only 
of the right bank are steep. Of the valleys on the right a ited, 
the Létschental and Leukerbad (Loéche-les-Bains) are » ate 
but there are high plateaus that are important for agricultur 
as tourist spas. i | 
Of the total territory, which measures 2,020 5q- 34 sqmi: 
sq.km.), only about half is productive. Forests cover 33 i 
(865 sq.km.) ; vineyards, 12 sq.mi. (30 sq.km.) ; open ovat 
sq.mi. (68 sq.km.); meadows and land under fodder C s 5 
112 sq.mi. (290 sq.km.) ; high pasture, 529 sqmi. aara sum 
and glaciers, 376 sq.mi. (975 sq.km.). Valais has the mg 
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mits in Switzerland, with at least 50 peaks exceeding 13,000 ft. 
(4,000 m.). It also contains the greatest contrasts in altitude, 
from 1,266 ft. (386 m.) at St. Gingolph to 15,203 ft. (4,634 m.) 
on Dufourspitze, a peak of Monte Rosa. 

‘The climate, humid near the Lake of Geneva, is very mild above 
Martigny. Rainfall is rare in central Valais, with about 36 days 
of rain per year. Though advantageous for tourism, the low rain- 
fall has required construction of irrigation channels from the 
glaciers in order to bring water to the crops. These channels, 
numbering about 300, represent a total length of more than 1,200 
mi, (2,000 km.), allowing the irrigation of 325 sq.mi. (840 sq.km.). 
Many channels have been tunneled through the mountains. 

In lower Valais, near the plain, deciduous trees prevail, while 
in the central portion there are many species of conifers, as well 
as fruit trees on the plain and vineyards on the hillsides. On the 
plain are two fine pine forests, Bois-Noir, near St. Maurice, and 
Finges, above Sierre. The Valley of Conches (Goms), the upper- 
most valley extending from the sources of the Rhône to Brig 
(Brigue), is entirely covered with resinous forests. 

History.—Neolithic dwelling sites found at Collombey, near 
Monthey, and at St. Léonard, near Sierre, have produced evidence 
of prehistoric habitation. The written history of Valais began 
with an account of Julius Caesar’s conquest of the regional Celtic 
people at Octodurus (Martigny) about 57 8.c. In the 3rd century 
(about 286) St. Maurice and his Theban Legion were massacred 
near Agaunum (St. Maurice). From 888 Valais became part of 
the kingdom of Transjurane-Burgundy (the country between the 
Jura and the Alps). In 999 King Rudolf III of Burgundy con- 
ferred the rights and privileges of temporal power on the bishop 
of Sion, who became prefect and count of Valais, later the prince- 
bishop. Much of the history that followed was composed of the 
struggles of the patriots against their episcopal suzerain and of the 
bishop against the duke of Savoy, who coveted his lands. Efforts 
to protestantize Valais during the Reformation were unsuccessful. 
The power of the prince-bishops was ended by the revolution of 
1798, when Valais became a canton of the Helvetic Republic. But 
in 1802 Napoleon Bonaparte, wishing to ensure the passage of his 
forces through the Alps in their march to Italy, detached Valais 
and made it the independent Rhodanic Republic. In 1810, for 
strategic reasons, he incorporated it into France as the département 
ofSimplon. In 1815 Valais entered the Swiss Confederation as its 
22nd canton. From then on its destiny was merged with that of 
the confederation. Though Valais took part in the Sonderbund 
in 1844, there was no fighting within the canton as it submitted at 
the entry of the federal forces in 1847. 

Population and Administration.—The population in 1960 
numbered 177,783, of which two-thirds were French speaking and 
one-third German speaking. About 96% of the people were 
Roman Catholic. The chief towns are Sion (the capital), Brig, 
Visp, Sierre, Martigny, and Monthey. 

Executive power is exercised by a Council of State, which is 
composed of five members elected by the adult citizens. Legisla- 
tive power is vested in the Great Council, composed of 130 depu- 
ties elected by each district by proportional representation. Every 
Mportant legislative matter of general concern and of permanent 
Nature is submitted to popular referendum. Final judiciary power 
'S exercised by the canton tribunal; its seven judges are elected 
A the Great Council. Like every canton, Valais sends two depu- 
t to the States Council, and the number of its population entitles 

to seven seats on the National Council. 

conomy.—Valais is a land of contrasts, not only in its geog- 
Taphy but also in its economy. Economic development was late 
ut rapid. Though its agriculture remains largely traditional, 
fre are pipelines conducting the milk from the high pastures to 
central dairies. The plain of the Rhéne, though lately marshy, 
ie been transformed into the finest orchard in Switzerland. It 
y almost the only area in federal territory where apricots are culti- 
eet Enormous hydroelectric plants produce a quarter of the 
H untry’s energy; accumulator reservoirs collect the water from 
veral valleys, brought there by underground channels through the 
ena tains, The largest dam in Western Europe, the Grand Dix- 
ce, is in the Valley of Hérens. Large industrial plants are at 
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Sierre-Chippis-sreg (aluminum) and at Vièg (Visp)-Gampel and 
Monthey (chemicals). 

The tourist trade has undergone tremendous development, and 
resorts are found throughout the canton. It is served by one 
airport and 10 railways, among them the Lausanne-Milan line 
carrying the Simplon Express, and by roads that extend through 
all the valleys and over the plateaus. Completion of the Great 
St. Bernard Tunnel through the eastern Alps in 1964 greatly in- 
creased travel through the canton between Italy and Northern 
Europe. The striking beauty of its high glens and the accessibility 
of its most characteristic features have made the canton unusually 
popular with summer and winter visitors. Cableways are numerous 
as a means of aerial transport. (E. Ga.) 

VALAORITIS, ARISTOTELIS (1824-1879), Greek poet 
and statesman, memorable chiefly for the ardent patriotism dis- 
played both in his poetry and in his political career. Born in 
Leukas on Aug. 2, 1824, and brought up there, he continued his 
education at Geneva, Paris, and Pisa (1842—48) and also traveled 
widely in England and Germany. He returned to Leukas in 1850 
and took a prominent part in the union of the Ionian Islands with 
Greece (1863). He then entered Greek politics but retired in 1869, 
after the failure of the Cretan Revolution (1866-68). He died 
in Leukas on July 24, 1879. 

His early collection of Stichourgemata (“Versifications”) ap- 
peared in 1847, and his Mnemosyna (“Memorials”) (later much 
expanded) in 1857. His longer poems, Kyra Phrosini (1859) and 
Athanases Diakos and Astrapoyiannos (1867), deal with recent 
events in Greek history. His unfinished Phõteinos, set in the 14th 
century, appeared posthumously (1891). Valaoritis was a fluent 
and gifted versifier in the spoken language used by the Ionian 
School; but his romantic fervour, inspired especially by admiration 
of Victor Hugo and by his own ardent patriotism, put no restraint 
on his exuberance, and much, though by no means all, of his work 
suffers from lack of condensation and self-criticism. He was, none 
the less, a true poet and a gallant and honourable gentleman. 

See Aristotelous Valaoritou vios kai erga, 3 vol. (1907); K. T. 
Dimaras, Historia tis neohellinikis logotechnias, 2nd ed., pp. 314-319 
(1954). (R. J. H. J.) 

VALDAI HILLS (Vatpaysxaya VozvysHENNos’’), the high- 
est part of the Russian Plain of European Russia, lie between 
Moscow and Leningrad in Novgorodskaya (Novgorod) and 
Kalininskaya (Kalinin) oblasts, Russian Soviet Federated Social- 
ist Republic, U.S.S.R. They extend in a south-southwest to north- 
northeast direction, from just north of Smolensk to the Tikhvinka 
River. To the south they broaden out considerably and reach a 
maximum height of 1,135 ft. (346 m.) near the village of Pyzhi. 
The hills are formed by the terminal moraines of the last glaciation, 
which have buried a northwest facing scarp of Carboniferous rock. 
There are many lakes on the hills, the largest being Lake Seliger. 
From these lakes and the-innumerable peat bogs rise the rivers of 
four great drainage basins: the Volga, flowing southeast to the 
Caspian; the Dnieper, flowing south to the Black Sea; the 
Zapadnaya (Western) Dvina, flowing west to the Baltic; and many 
small tributaries of the Msta and Lovat’, which flow via Lake 
Ilmen and the Volkhov to Lake Ladoga. The easy portages of the 
Valdai Hills between these major river routes have created an area 
of great strategic and commercial significance. One of the earliest 
canals in Russia at Vyshniy Volochék, to the northeast of the hills, 
joined the Tvertsa, a tributary of the Volga, to the re ik ye 

R. A.F. 

VALDEMAR I (1131-1182), king of Denmark from 1157 
to 1182, was the son of St. Canute Lavard and the great-grandson 
of King Sweyn II. The murder of one rival candidate for the 
throne and the defeat in battle of another left him in undisputed 
possession of the whole kingdom. His first task was to pursue the 
struggle against the Wends whose fleets menaced shipping and har- 
ried the Danish coasts. Year after year expeditions were sent 
against Riigen and Pomerania, and in 1169 (or perhaps in 1168) a 
powerful fleet led by Valdemar and his foster brother Bishop 
Absalon (q.v.) took the whole of Rügen. Arcona, site of the chief 
Wendish sanctuary, was stormed, the idols overthrown, the Wends 
forcibly Christianized, and their prince obliged to swear fealty to 
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Valdemar. Absalon received papal assent to the inclusion of Riigen 
in his diocese of Roskilde. But a year later the Danes were forced 
to divide their gains with Henry the Lion, duke of Saxony. 

The question of relations with Germany was of great importance 
to Valdemar. As some Danish kings had done previously, he ac- 
knowledged the overlordship of the German emperor Frederick I 
Barbarossa, to whom he swore fealty in 1162; he and Absalon 
followed the emperor’s schismatic policy, accepting his antipope 
Victor IV. This led to conflict with Eskil (g.v.), archbishop of 
Lund, who chose exile (1161) rather than oppose Pope Alexander 
III. However, the king and Absalon acknowledged Alexander (c. 
1165) and became reconciled with Eskil, who returned home and in 
Ringsted Church canonized the king’s father and anointed and 
crowned his son Canute VI as joint king (1170). The theocratic 
and hereditary rule of the Valdemars being thus inaugurated, the 
German overlordship soon became meaningless. Denmark in- 
creased its military strength against possible German attack; the 
ancient southern defense-wall, Dannevirke, was fortified with a 
brick wall, castles were built along the coasts, and a professional 
army of knights was raised. In 1181, when Valdemar assisted 
Frederick I by blockading Liibeck while the emperor laid siege to 
the town, the Danish king appeared almost as the emperor’s equal. 
The betrothal of Valdemar’s daughter to a son of Frederick 
strengthened their alliance. 

Valdemar’s determination on a strong and hereditary monarchy 
aroused several conspiracies among discontented royal kin, but 
none received adequate support. Most serious was a rebellion in 
Scania (1180), chiefly directed against alterations made by Ab- 
salon (archbishop of Lund since 1177); it was put down (1181) by 
Valdemar’s army and by his mediation. Valdemar died in 1182 
and was buried in Ringsted Church near his father’s shrine. 

(A. E. Cn.) 

VALDEMAR II (1170-1241), king of Denmark from 1202 
to 1241, was the son of Valdemar I and the brother of Canute VI, 
whom he succeeded on Nov. 12,1202. As duke of Schleswig (with 
effective power from 1188) he defended the Danish border against 
German aggression, conquered Holstein and Hamburg (1200-01), 
and forced Liibeck to acknowledge his brother as overlord. Di- 
rectly after his coronation he was, at Lübeck, acknowledged lord 
of North Albingia, the district between the Eider and Elbe rivers 
that connected Denmark with its Slav possessions. In return for 
Valdemar’s support, Otto IV, the Welf candidate for the imperial 
throne, seems to have recognized the Danish annexation of North 
Albingia by 1203; and when Otto, stronger after the death (1208) 
of his rival Philip of Swabia, began to oppose Denmark, Valdemar 
supported the future emperor Frederick II. He defeated a Welf 
coalition (1214) and acquired Schwerin; in the same year Fred- 
erick II formally renounced to him the Wendish lands and also all 
German territory north of the Elbe and the Elde. 

From 1206 Valdemar also undertook crusades to the eastern 
Baltic. In 1217 missionary work in Estonia was threatened 
by Russia, and at a meeting in Schleswig (1218) the German 
Knights of the Sword and Bishop Albert of Riga, who had been in 
competition, agreed on a united campaign under Valdemar’s leader- 
ship. In 1219 Valdemar sailed for Estonia with a great Danish- 
Wendish fleet, and after his famous victory at Reval (Tallinn) 
the whole of Estonia was brought under Danish sovereignty, the 
inhabitants Christianized, and the country divided into two bish- 
oprics, Reval and Dorpat (Tartu). Conflict with the knights and 
Bishop Albert led to a further reapportioning of the territory 
(1222), by which Valdemar retained Reval and the northern part 
of Estonia. 

Valdemar tried to assure the future of his vast realm by crown- 
ing his young son Valdemar joint king (1218), But he became in- 
volved in a quarrel with Count Heinrich of Schwerin, who man- 
aged to surprise and imprison the king and his son. Valdemar’s 
Danish magnates did nothing to help him, and the majority of his 
German vassals withdrew their allegiance. After long negotia- 
tions, Valdemar was finally released in November 1225 agreeing 
to relinquish to Count Heinrich and his allies all his German lands 
south of the Eider, retaining of his possessions beyond the Baltic 
only Riigen and Estonia, He also engaged to pay a heavy ransom 
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and to refrain from revenge, surrendering his sons and 
Danish magnates as hostages. Nevertheless, Valdemar attenta 
to regain his empire, and the pope released him from his oath, But 
he was decisively defeated (1227) at Bornhived (Holstein) ty 
the North German allies, and Lübeck had thrown off Danish con- 
trol. In Estonia Danish sovereignty was challenged by the Ger. 
man Knights, but by an agreement reached at Stensby (1238) 
Valdemar was able to retain Reval and the northern part of the 
country. 

Despite his misfortunes abroad, Valdemar’s rule in Denmark 
was strong, and he effectively controlled both church and mag- 
nates. He completed the reorganization of the Danish Army be- 
gun by Valdemar I, granting to the landed peasants exemption 
from taxation and other privileges in return for qualified knight 
service. Valdemar reformed the legal and legislative system (still 
largely provincial) and in 1241 issued a revision of the Jutland 
Code, with a new preface that set forth Valdemar’s conception of 
autocratic monarchy. 

Valdemar was twice married. By his first wife, Dagmar of Bo- 
hemia, he had a son, Valdemar, who was joint king from 1218 until 
his death in 1231, In 1232 Eric (Plovpenning), his eldest son by 
his second wife, Berengaria of Portugal, was crowned joint king, 
Valdemar’s gifts of extensive fiefs to his other sons, Abel and 
Christopher, and also to two illegitimate sons, later seriously 
weakened the monarchy. He died in 1241. (A. E. Cn.) 

VALDEMAR IV Arrerpac (c. 1321-1375), king of Den- 
mark from 1340 to 1375, was a son of Christopher II, after whose 
death (1332) Denmark was dominated by the Holsteiner counts 
Gerhard III and John the Mild. While his elder brother Otto was 
held prisoner by the counts, Valdemar was brought up from 1328 
at the court of the German emperor, Louis IV the Bavarian. 
There he studied strategy and politics, and probably also the new 
views on civil government expounded by William Ockham and 
Marsilius of Padua. In 1338 he left the imperial court, and with 
the support of the emperor and of Margrave Louis of Brandenburg 
began a diplomatic offensive in North Germany. In April 1340 
Count Gerhard, who seems to have prepared for a withdrawal, was 
assassinated, and at Lübeck in May his sons and Count John finally 
concluded an agreement with Valdemar. Valdemar was reco, 
as Danish king with all the rights of supreme overlord, and by 
marriage with Helvig, sister of Valdemar, duke of Schleswig, he 
was to receive as dowry direct control of Aalborg Castle and the 
northernmost part of Jutland, which the duke had recently ie 
quired from Gerhard. In addition, he confirmed the privileges © 
Liibeck. N 

After his designation Valdemar hurried north and received hom- 
age at the Viborg landsting. He granted no charter but announce 
a general amnesty and the confirmation of privileges. Then begat 
the long and arduous work of unifying the realm, generally Ra 
demption, for which purpose special taxes were imposed. At t 
Zealand landsting of 1349 the king rendered an imposing accoun 
of the work of consolidation: Zealand with the islands of nee 
and Falster were recovered from Count John, half Funen from 
sons of Count Gerhard, and Jutland (with the exception ® 
province of Ribe) from Duke Valdemar. But there bie, 
notable deficiencies, especially Skane, which Valdemar had onil 
obliged to cede to King Magnus of Sweden. He had sold Es 
to the Teutonic Knights in 1346. sng foreigt 

During this time Valdemar maintained a far-ranging 10 d his 
policy, and the death of the emperor Louis in 1347 inc afte 
importance in German state politics. The new German king if ye 
ward the emperor Charles IV) attempted to oust the mere 
Louis of Brandenburg and violated Danish sovereignty over 
and Rostock by the elevation of Pomerania and 
the status of duchies. In 1349 Valdemar led his arm 
Mecklenburg and liberated the margrave’s lands as ed 15 col 
Ata meeting at Bautzen in February 1350 he gained Char! r jm- 
fidence and reconciled him with the margrave, obtaining i 
self the right to Rügen and Rostock. ha 

When Valdemar returned home, however, he no Jon ced hi 
unanimous support of his people. Though he had repe ei 
Brandenburger counselors by Danish magnates early in 
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and in speeches and documents often referred to his people and 
his council, he in fact established a strong personal rule. The sys- 
tem of taxation was revised, the army was strengthened by a form 
of general enlistment, numerous castles were built to maintain 
control, and former crown lands were claimed and their owners 
consistently dispossessed. In 1350 dissatisfied Jutland magnates 
joined the Holsteiner counts in an armed revolt; Valdemar sub- 
dued this and several other similar coalitions, on each occasion 
showing mercy to the rebels. In 1360 a parliament (danehof) was 
called at Kalundborg to consolidate peace and concord; the so- 
called Jandefred (national treaty) was promulgated, which set 
forth the reciprocal obligations and rights of king and people. 

In the same year the unification of the realm was completed 
by the recovery of Skane. Thereafter, in-1361, Valdemar under- 
took the invasion of Gotland, defeated the island’s peasant army 
before Visby, and laid the wealthy Hansa town under tribute. An 
attack by the Hansa towns in 1362 was unsuccessful, but in 1368 
a strong coalition was formed against Denmark, composed of the 
great Köln (Cologne) Hanseatic alliance of 1367, Sweden, Meck- 
lenburg, Holstein, and the rebellious Jutland magnates. The ob- 
ject was the partition of the realm, While Valdemar brought his 
diplomacy to bear in Germany in the allies’ rear, the Danish 
rigsraad stubbornly defended the Danish castles against superior 
forces and meanwhile concluded an agreement with the Hansa 
towns, To this, the peace of Stralsund (May 24, 1370), Valdemar 
agreed with much hesitation, though it did not call for the cession 
of territory and only increased the privileges of the Hansa towns. 
On Oct. 24, 1375, King Valdemar died while engaged in recovering 
Schleswig. 

See S. Tagil, Valdemar Atterdag och Europa (1962). (A. E. Cn.) 

VAL-DE-MARNE, a département of France formed in 
1964 from the southeastern part of the former département of 
Seine together with the cantons of Villeneuve-le-Roi, Villeneuve- 
Saint-Georges, and Boissy-Saint-Léger, which formed the south- 
em portion of the corridor of Seine-et-Oise that separated the 
département of Seine from that of Seine-et-Marne. Area 94 sq.mi. 
(244 sq.km.). Pop. (1962) 975,102. Lying southeast of central 
Paris, it is bounded north by the départements of Ville-de-Paris 
and Seine-Saint-Denis, east by Seine-et-Marne, south by Essonne, 
and west by Hauts-de-Seine, It comprises the southeastern exten- 
sions of Paris beyond the line of the 1841-45 fortifications, but the 
Metropolitan expansion has subsequently carried the outer margins 
of the built-up area even beyond its limits, and the département is 
now heavily urbanized. In the interstices of the built-up area, 
Intensive market gardening produces great quantities of vegetables 
for Paris, The valleys of the Marne and Seine rivers cross the 
département as they converge from the east and south to unite in 
its northwest corner above historic Paris. Old villages of the 
Marne Valley such as Créteil, Champigny, and Nogent-sur-Marne 
ave provided the nuclei of residential suburbs that now occupy 
the Peninsulas within the curves of the great river meanders. The 
nyer, popular for boating and angling, is also an important com- 
mercial waterway, The Saint-Maur Canal, cutting across the neck 
n the last meander from Joinville, provides a bypass for naviga- 
lon, and the large basin built at Bonneuil-sur-Marne is little used. 

e peninsula of Saint-Maur is occupied by a city of small subur- 
ban houses, Nearer Paris the valley has suffered encroachment by 
Industry, The wine quays of the port of Paris extend into the 

bartement at Charenton. 

ereas the valley of the Marne is residential, with little in- 

Ustry, the Seine Valley, which is followed by the main railways 
Fie approach Paris from the south, is much more heavily in- 

Strialized. There the old valleyside villages of Ivry-sur-Seine 
fin Vitry-sur-Seine have acquired large industrial accretions (en- 
Satin? chemical, pottery, and tile works; gas works and power 
re ee): Choisy-le-Roi, where Louis XV established a royal 
lo ence, has extensive ceramic, leather, and linoleum industries. 
R ve culture (especially lilac and viburnum) remains important 
h itry, where the gardens have been famous since the 18th cen- 
Ho the east new suburbs encroach upon the cornfields and wood- 

of the platform of Brie, and west of the Seine Valley the 
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similar limestone platform that stretches west toward the indus- 
trialized valley of the Biévre River has been compactly covered 
in the north with workers’ housing; but there are more open mid- 
dle class suburbs and surviving stretches of farmland farther south, 
where Orly Airport occupies an extensive area. The great asylum 
of Saint-Maurice is between the Bois de Vincennes and the Marne. 
Trunk roads radiate fanwise across the département. The new 
southern motorway from Paris traverses the west, with a spur 
serving Orly Airport. Créteil, centrally placed in the Marne 
Valley, is the préfecture of the département. (Ar. E. S.) 

VALDÉS, JUAN DE (c. 1498-1541), Spanish religious 
writer who exercised profound influence on the Italian reformers, 
was born at Cuenca in New Castile before 1500. He studied at 
the University of Alcalá, learned Greek and Hebrew, and corre- 
sponded with Erasmus; but the advanced Erasmianism of his first 
published dialogue, Diálogo de doctrina christiana, compromised 
him with the Spanish Inquisition in 1529, and he left Spain for 
Italy soon afterward. : 

Because of his personal charm and his brother Alfonso’s position 
as imperial secretary until his death in 1532, Valdés enjoyed the 
favour of Pope Clement VII in Rome during the first phase of 
his exile, when he held minor office and lived the life of a courtly 
dilettante. But in 1534 Clement’s death—and still more the suc- 
cession of Paul III, to whom he was violently opposed—caused 
him to retire from the court to Spanish-ruled Naples. There, in 
the first year of his retirement, he wrote his classic Didlogo de la 
lengua, which treats of Spanish style and language with that blend 
of wit, grace, learning, and common sense that characterizes hu- 
manism at its best. This masterpiece has won him an eminent 
place among Spanish prose writers. 

Early in 1536, Valdés seems to have had some deep religious 
experience (probably connected with his study of Protestant writ- 
ings and Bernardino Ochino’s mission to Naples in Lent) that 
turned him from humanism to divinity, weaned him from the 
world, and espoused him to Christ. Hitherto an Erasmian, and 
centre of a literary coterie, he became the prophet of “Evangelism” 
and hub of a religious circle. The first evidence of this change 
(attested by Pietro Carnesecchi and Celio Curione) was the Alpha- 
beto christiano, which purports to record a conversation between 
himself and Julia Gonzaga after she had heard Ochino preach, 

Although he remained a Catholic until his death at Naples in 
August 1541, Valdés deviated further and further from Catholicism 
in his contempt of outward form and cultivation of inward life— 
but the posthumous charge of antitrinitarianism is unfounded. 
The doctrine of justification by faith became the linchpin of his 
theology, which he expounded in Bible readings held in his house 
and attended by many distinguished men and women of the Nea- 
politan intelligentsia. 

Apart from Ochino, who was never long in Naples, the most 
influential of these disciples was Pietro Martire Vermigli (Peter 
Martyr), who was abbot of a city monastery from 1537 to 1540 
and preached in public what Valdés taught in private. Marcan- 
tonio Flaminio joined them in 1538, followed by Pietro Carnesec- 
chi before Lent of 1540, when Ochino returned to Naples and 
preached from themes furnished by Valdés. Me Yahi 

In his later years, Valdés was marked by intense spirituality 
and other-worldliness. His distinctive Christianity was neither 
Catholicism nor Protestantism, Erasmianism nor Illuminism, but 
derived elements from all four. It was a nonsacramental and un- 
dogmatic religion of the spirit, stressing the immediacy of Inner 
Light, yet taught and practised in the context of Catholicism. It 
roused the fury of the Roman Inquisitors and the suspicion of such 
Calvinists as Theodore Beza. It is best studied in his Centodieci 
divine considerazioni, the greatest of those writings that inspired 
his shortlived following and foreshadowed the teaching of the 
Quakers. 

Valdés wrote in Spanish, but thanks to the Inquisition some 
of his works survive only in Italian versions by contemporaries. 
Extant Spanish originals include: Didlogo de doctrina christiana 
(1529; facsimile 1925); Didlogo de la lengua (written 1535, first 
published 1737; ed. by J. F. Montesinos 1928); commentaries 
(with translations of the text) on Romans (1556; Eng. trans, 
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1883), I Corinthians (1557; Eng. trans. 1883), St. Matthew (ed. 
by E. Boehmer, 1880; Eng. trans. 1882), and First Book of Psalms 
(1882-84; Eng. trans. 1894); minor works and letters: Trataditos 
(ed. by E. Boehmer, 1880; Eng. trans. 1882); Cartas inéditas de 
Juan de Valdés al cardenal Gonzaga (ed. by J. F. Montesinos, 
1931). Italian versions: Alphabeto christiano (1545; ed. by B. 
Croce, 1938; Eng. trans. 1861); Le cento e dieci divine considera- 
zioni (1550; ed. by E. Cione, 1944; Eng. trans. 1638, 1865); Lacte 
spirituale, a catechism for children (1549, reprinted 1882; Eng. 
trans. 1882). 

Brsriocrapny.—B. B. Wiffen, Life and Writings of Juan de Valdés 
(1865); J. Heep, Juan de Valdés, seine Religion—sein Werden—seine 
Bedeutung (1909) ; E. Cione, Juan de Valdés, la sua vita e il suo pen- 
siero religioso (1938, 2nd ed. 1963) with excellent bibliography; J. E. 
Longhurst, Erasmus and the Spanish Inquisition: the Case of Juan de 
Valdés (1950); Domingo de Santa Teresa, Juan de Valdés 1498(?)- 
1541, Su pensamiento religioso y las corrientes espirituales de su tiempo 
(1957); D. Ricart, Juan de Valdés y el pensamiento religioso europeo 
en los siglos xvi y xvii (1958). (P. M. J. MeN.) 


VALDES LEAL, JUAN DE (1622-1690), Spanish painter 
and etcher, an unaccomplished draftsman but a subtle and original 
colourist who added a new note to Spanish painting, was baptized 
at Seville, May 4, 1622. His father, Fernando de Nisa, was Portu- 
guese, his mother was Sevillian. He was influenced first by 
Bartolomé Esteban Murillo; both artists were officers of the 
Academy of Drawing, Seville. In 1653 Valdés Leal painted six 
scenes on the life of St. Clara for the convent in Carmona and in 
1657, at Seville, a series on St. Jerome and the nuns and monks of 
Jerome’s order. Perhaps his finest altarpiece was that done for the 
monastery of the Carmelitas Calzados at Cérdoba (1658). As an 
etcher he was especially distinguished. His few portraits reveal 
skill in that branch of the arts. Paintings of many heads of 
martyred saints gained him the title of “the painter of the dead,” 
and his vanitas motifs are unequaled in Spanish art. “The Hiero- 
glyphs of the End of Our Days” (1672), two paintings on macabre 
subjects, done for the Hospital de la Caridad, Seville, are con- 
sidered his masterpieces. His life was spent at Córdoba and 
Seville except for a brief journey to Madrid. He died at Seville 
on Oct. 14, 1690. 

BretrocrapHy.—Aureliano Beruete y Moret, Valdés Leal (1911); 
Paul Lafond, Juan de Valdés Leal; José Gestoso y Pérez, Biografia 
del pintor sevillano Juan de Valdés Leal (1916); C. López Martinez, 
Juan de Valdés Leal (1922) ; Exposición Valdés Leal y de arte retros- 
pectivo. Catálogo (1923); Juan Pedro Massa, Juan de Valdés Leal 
(1942) ; Elizabeth du Gué Trapier, Valdés Leal: Baroque Concept of 
Death and Suffering in His Paintings (1956). (E. vu G. T.) 

VALDEZ, a town of Alaska, U.S., farthest north all-year- 
open port in North America, on Prince William Sound, about 370 
mi. (595 km.) S of Fairbanks. Selected in 1898 by the U.S. War 
Department as a base for exploration, it became the site of a 
military post, Ft. Liscum, where troops were stationed until 1922. 
The route of a military telegraph line from Valdez to the settle- 
ments of Eagle and Fairbanks became a trail, a wagon road, and 
then the principal highway, known as the Richardson Highway. 
Valdez became a port of entry for Fairbanks and other points. 
Severely damaged and its dock destroyed by an earthquake on 
March 27, 1964, the town was reconstructed on safer land 5 mi. 
away. The population is about 1,200. (J. E. Cr.) 

VALDIVIA, PEDRO DE (c. 1498-1554), Spanish soldier, 
conqueror, and governor of Chile. Born in Extremadura, he was 
trained for a military career and served with the army in Italy 
and Flanders before he reached Venezuela in 1534 and Peru in 
1535. He fought with Francisco Pizarro against Diego de Almagro 
in the Peruvian civil war and with Pedro Sanchez de la Hoz in 
the conquest of Chile. De la Hoz proved both ineffective and 
obstructive, and so Valdivia led the force of 150 Spaniards and 
many Indians during the historic crossing of the coastal desert 
of northern Chile. He defeated a large force of Indians in the 
valley of Chile and founded the city of Santiago on Feb. 12, 1541. 
In 1546 he marched south to the Bío-Bío River. From 1547 to 
1549 Valdivia served in Peru and fought with the forces of the vice- 
roy, Pedro de la Gasca. Returning to Chile as governor, he di- 
rected the Spanish conquest there. This differed in character from 
that of other regions because there were no precious metals to ex- 
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ploit and the land had to be won against fierce opposition fron 
Araucanian Indians. Valdivia was betrayed during a general 
in 1553 and was put to death by his enemies. The exact dat 
place of this event are unknown. i 

See I. S.W. Vernon, Pedro de Valdivia, Conquistador of Chile (1 
R. B. Cunninghame Graham, Pedro de Valdivia, Conqueror of 
(1926). (U. 

VALDIVIA, a province of southern Chile where agriculi 
lumbering, and tourism flourish; also the capital of the provinc 
The province was one of eight created in 1826, but modifica 
have reduced its area, the latest in 1940 when Osorno Pro 
(q.v.) was created. Valdivia’s 7,132 sq.mi, (18,473 sq.km,) 
includes coastal range, central valley, and cordilleran landse 
The central valley, its rolling eastern margin, and the wes 
extending lowlands of the Valdivia and Bueno river system 
agricultural; eastern and western uplands are forested, Vai 
attractions include the Valdivia estuary and the lakes (Calafqué 
Panguipulli, Rifihue, Ranco, Puyehue) and mountains (noi 
volcanoes Shoshuenco and Puyehue) of the east, Trout 
as in much of southern Chile, is remarkably good. Temp 
extremes are moderate, but the winters are very wet. 

Pop. (1960) 259,798. About 45% of the gainfully employe 
engaged in agriculture and lumbering. Meat, wheat, lumber, 
potatoes, and fruit are the major products. Valdivia’s h 
production is of major importance in Chile, and its beef and 
products are also significant. Much of the local industry is 
cerned with processing farm and forest products for domestic G 
sumption, but iron and steel smelting (Corral), foundry and1 
fabrication, and seafood preserving (Valdivia) have been in 
tant. German colonizers and their descendants stimulate 
these phases of economic growth. The first families settled 
La Unión in 1846. Government-supported immigration, 
in 1850, developed clusters of Germans in Valdivia city an 
farm land in the vicinity, and near La Unión and Osorno. 
divia is the provincial and departmental seat; La Unión | 
[1960] 29,519) and Rió Bueno (7,544) are departmental 
All are served by the longitudinal rail system that links Sant 
with Puerto Montt. 

Vaxpiv1A, the provincial capital, was founded in 1552 by 
de Valdivia. The city has important manufacturing, lumbeni 
commercial, and recreation functions. It is located on the Vi 
divia River, about 12 mi. (19 km.) from the sea. Altho 
strategically significant outpost to colonial Spanish South Ami 
Valdivia did not flourish until after the mid-19th century 
German settlers introduced capital, vigour, and fresh skills 
local economic life. Pop. (1960) 61,334. Its commerci 
administrative heart, on the river’s south bank, is flanked by 
dential districts, railroad shops, and factories (foodstuffs, 1 
fabricating, lumber products, boat yards). Linked to the ci 
two bridges are a north-bank industrial neighbourhood, the 
versity, airport, and fairgrounds. Construction in the 20! 
tury employs modern design and materials, but the prepond 
of frame and corrugated metal buildings gives an inte 
pioneer-city appearance, Almost all of Valdivia’s impe 
maritime trade is barged to or from the seaport of Con 
Valdivia and Corral were severely damaged during the earthq 
that shook south-central Chile early in 1960. 

The Valdivia-Corral area is a popular summer resi 
divia is a gateway to Chile’s lake district. 

VAL-D'OISE, a département of France 
the administrative reorganization of the metrop' ; 
Paris, comprises the northern part of the former deport 
Seine-et-Oise. Lying north of the Seine Valley below <$ 
is bounded by the départements of Oise on the north, » 
Marne on the east, Seine-Saint-Denis, Hauts-de-Se 
Yvelines on the south, and Eure on the west. Area : 
(1,249 sq.km.). Pop. (1962) 548,429. The lower vall ei 0 
navigable Oise River traverses the département from ‘fo 
approaching the Seine Valley between the limestone pla 
the Île-de-France and Vexin Français. The northern sul 
Paris have encroached extensively upon the rural ae is 
the south of the département around Montmorency, aM 
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and Oise valleys are heavily urbanized in parts, but the départe- 
ment still contains extensive tracts of arable land, comprising large 
farms. These occupy the fertile limon soils that cover the lime- 
stone, and wheat and sugar beet are the chief crops. Forests, such 
as those of Montmorency and L’Isle-Adam, also remain where 
there are infertile sand cappings. The valleys of the Seine and 
Oise, where not urbanized, produce large quantities of fresh vege- 
tables for Paris, Extensive areas in these valleys near Paris are 
heavily fertilized by sewage and give a rapid and constant suc- 
cession of such crops. Intensive mushroom culture is carried out 
ona large scale between Pontoise and Montmorency in limestone 
caves. A diversity of housing types, including new housing estates 
such as Sarcelles, built in accordance with advanced conceptions 
of town planning in modern architectural styles and including pro- 
yision of social services, is to be found on the northern outskirts 
of Paris. 

The old market and fortress town of Pontoise, 20 mi. (32 km.) 
NW of Paris by road, at the lowest crossing of the Oise on the his- 
toric route between Paris and Rouen, has become a great node of 
modern roads and railways that converge from the northwest 
toward Paris. Farther east other main roads and railways from 
the Channel coast make their direct approach to Paris across the 
département. Pontoise has been designated as the préfecture of 
the new département, adding this enhanced administrative role to 
itsimportant industrial, service, and dormitory functions. Higher 
up the Oise Valley, Persan is an important industrial annex across 
the river from the old market town of Beaumont-sur-Oise, and 
has cement, rubber, man-made fibre, paper, and engineering works. 

(Ar. E. S.) 

VALDOSTA, a city of southern Georgia, U.S., 120 mi. (193 
km.) NW of Jacksonville, Fla.; the seat of Lowndes County. The 
area produces well over half of the nation’s naval stores of turpen- 
tine. Agricultural products include tobacco, cotton, watermelons, 
peanuts, and vegetables; factories in the city produce feed, fer- 
tilizer, textiles, and wood and metal products. Cattle raising is 
the predominant livestock industry. 

Valdosta was settled in 1859. George M. Troup, governor of 
Georgia, 1823-27, had chosen the name of the Italian province 
Valle d'Aosta (“vale of beauty”) for his estate, and when the town 
was incorporated in 1860 the name was adopted in modified form. 
Chartered as a city in 1901, it established a council-manager form 
of government in 1958, The chief educational institution is Val- 
dosta State College, a division of the University of Georgia (see 
Grorcia: Education). Hunting is popular among sportsmen and 
the 80 lakes in the region provide fishing and water sports. For 
Comparative population figures see table in bisa ih eee 

S. B. K. 

VALENCE, a town of southeastern France and capital of the 
département of Drôme, lies on the Rhône River, 62 mi. (100 km.) 
S of Lyons. Pop. (1962) 49,840. It is the commercial centre 
for the agricultural products of the Rhéne Valley. Factories pro- 
duce silk, furniture, footwear, and flour mixes; seeds are grown. 
It is also an important producer of French walnut veneers. 

Valence was ravaged by the Alani and other barbarians and 
fell successively under the power of the Burgundians, the Franks, 
the Sovereigns of Arles, the emperors of Germany, the dukes of 
‘alentinois, the counts of: Toulouse, and its own bishops. The 
ishopric of Valence dates probably from the 4th century. To 
Strengthen the hands of the bishops against the dukes of Valen- 
tinois, the pope in 1275 united their bishopric with that of Die. 

citizens put themselves under the protection of the dauphin 
and in 1456 had their rights and privileges confirmed by Louis XI, 

bishops consenting to recognize the suzerainty of the dauphin. 
b oe became the capital of the Protestants of the province in 
e 3. The town was fortified by Francis I. It had become the 
Š at of a celebrated university in the 15th century, but the revo- 
‘ation of the Edict of Nantes crippled the prosperity of the town. 
a he cathedral of Saint-Apollinaire, with an interesting apse, 
AS rebuilt in the 11th century in the Romanesque style of 
Uvergne and consecrated in 1095 by Urban II. It was damaged 
z the wars of religion but restored in the 17th century. A curi- 
US 16th-century house (Maison des Têtes) has a sculptured front 
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with heads of Homer, Hippocrates, Aristotle, and Pythagoras, 
among others. In World War II the town was heavily damaged. 

VALENCE (or Varexcy), in chemistry, is the property of 
an element that determines the number of other atoms with 
which an atom of the element can combine. The property is not 
a simple one; the effort to obtain a clear understanding of the 
nature of valence led to the dissociation of the concept into several 
new concepts—of ionic valence, covalence, oxidation number, co- 
ordination number, metallic valence—corresponding to different 
modes of interaction of atoms. Some chemists have felt that the 
word valence might well be allowed to drop into disuse, in favour 
of these more precise terms. In practice, however, valence con- 
tinues to be used as a general expression of the combining capac- 
ities of the elements or as a synonym for one or another of the 
more precise terms, 

When, toward the middle of the 19th century, the relative 
weights of atoms and molecules became accurately known, 
especially through the reintroduction by Stanislao Cannizzaro in 
1858 of Amedeo Avogadro’s principle (1811) of the relation 
between the molecular weight and the density of a gas, it became 
clear that the number of atoms with which a given atom could 
combine varied with the nature of that atom: that, for example, a 
fluorine atom could combine with one hydrogen atom, an oxygen 
atom with two, a nitrogen atom with three and a carbon atom 
with four, forming the compounds HF, H0O, HN and H,C. 
These characteristic combining capacities were shown to extend 
to more complicated compounds: two of the four hydrogen atoms 
in methane, CH4, could be replaced by one oxygen atom, or all 
four by two, or three by one nitrogen atom, as in HyCO, COs, 
HCN. Thus, it appeared that every atom could combine with 
or replace a definite number of other atoms of a specified kind, 
and hydrogen, since it was the lightest atom and was never found 
to combine with more than one atom of another element, was 
selected as the standard. The term valence (Lat. valentia, 
“power” or “capacity”), introduced in 1868, is used to express 
both the power of combination in general and its numerical value, 

As the examination of the valence of elements was extended 
there was much dispute as to whether or not it was constant in 
value for any one element. It soon became evident that the 
valence of many elements is variable: for a time it was maintained 
that the variations were always by two units, so that elements 
could be divided into those of odd and those of even valence; 
but before long it was recognized that, although this is true of 
many elements, there are others whose valence must vary by 
single units at a time. 

The discovery of the periodic classification of the elements by 
Dmitri Mendeléyev and Lothar Meyer (1864-69) brought to light 
a new regularity in the valences of the elements (see PERIODIC 
Law—an article that the reader may wish to consult frequently). 
Mendeléyev pointed out that all the elements of a periodic group 
have the same principal valences, and that these change in value 
by one unit in passing from one group to the next. In particular, 
the highest valence of an element, as shown in its oxide, is equal 
to the ordinal number of the group to which it belongs. On the 
other hand, the valence in the hydrides seems to rise with that in 
the oxides from 1 to 4, and then to fall by steps of one unit to 
unity again. 

Earlier Theories.—All discussions of valence in the 19th 
century were handicapped by the absence of any satisfactory 
theory of its cause. J. J. Berzelius, in the earlier part of the 
century, had assumed atoms to be electrically charged, and to be 
held together in the molecule by the attraction of opposite charges. 
This view was supported by the phenomenon of electrolysis, as 
investigated especially by Sir Humphry Davy and Michael Fara- 
day. Its validity as a general theory of valence was, however, 
destroyed about 1840 by the discovery that under some condi- 
tions electropositive atoms could be replaced by electro- 
negative atoms without any fundamental modification of the 
properties of the molecule: thus, part of the hydrogen in acetic 
acid can be replaced by chlorine, and the product resembles the 
original acid in many ways, and obviously must have a similar 
structure. The attempts of Berzelius to stretch his theory to 
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explain such phenomena led to its falling into discredit, and it was 
in part replaced by what ultimately became the theory of struc- 
tural chemistry. 

In this new theory no assumptions were made as to the nature 
of the forces connecting the atoms in a molecule, and hence no 
opposition in character between the atoms was required. Every 
atom was regarded as having a certain number of units of com- 
bining power, and every atomic link as involving the utilization 
of one of these units by each of the atoms concerned. Double 
and triple links, in which each of two atoms used up two or three 
of these units in combining with one another, were also recog- 
nized. The valence of an atom in the numerical sense was the 
number of such units that it possessed. On paper, the links were 
represented by lines, giving such formulas as 


H H H H 
Ss N NA 
H—H H—F Pel Are Dey 
H H H H 
Hydrogen Hydrogen Water Ammonia Methane 
fluoride 
C c=0 o=C=0 H—C=N 
VADS vs 
H O—H H 
Methyl alcohol Formaldehyde Carbon Hydrogen 
dioxide cyanide 


This theory had an astounding success in its application to or- 
ganic chemistry. It was found possible to determine from the 
reactions of a substance the order in which the constituent atoms 
are linked in the molecule and thus to assign to the vast hordes 
of organic compounds the structural formulas that account for 
their existence and to a large extent also for their properties. 
(For a discussion of further extensions of this theory, which made 
it possible to determine the approximate relative positions in 
space of the various atoms and groups in a molecule, see STEREO- 
CHEMISTRY.) The electrical theory again became prominent in and 
after 1887, with the rise of the Svante Arrhenius theory of salt 
solutions, which showed that a solution of a salt in water contains 
oppositely charged ions (a solution of sodium chloride, for ex- 
ample, contains positive sodium and negative chlorine ions) that 
have to a great extent the properties of free molecules (see SoLu- 
TIONS). (NV. S BEC. PD 
Werner’s Co-ordination Theory.—A new concept in chem- 
istry was developed in 1893 by Alfred Werner. It had been 
recognized that many metallic salts have the power of combining 
with other salts or with water or ammonia or other molecules. 
The compounds formed in this way had not been fitted into any 
theory of valence, however, and their existence had been at- 
tributed to the action of weak residual forces, inferior to the 
forces of true valence. By the study of an immense number of 
these compounds, Werner showed that their compositions and 
properties could be systematized on the basis of a new assump- 
tion. This assumption, which was later completely verified by 
X-ray investigations of the structure of complex crystals (R. W. 
G. Wyckoff and R. G. Dickinson, 1920), is that a metal atom 
has the power of combining with a definite number (usually 4 or 
6) of other atoms, ions or molecules, and “co-ordinating” them 
into a definite geometrical arrangement about itself. Werner was 
able to present sound evidence, consisting mainly of the existence 
of isomers, to support his proposal that most complexes with 
“co-ordination number” 6, such as the hexachloroplatinate ion, 
[PtCly]?~, and the cobaltic hexammine ion, [Co(NH3),5]3* 
have an octahedral configuration, the six attached groups being at: 
ranged at the corners of a regular octahedron about the central 
atom. He also showed that some complexes with co-ordination 
number4 have a tetrahedral configuration (suchas [Zn(NH3)4]?*) 
and some have a square, planar configuration ([PtCl,J2- and 
other complexes of bivalent palladium and platinum). General 
acceptance of Werner's co-ordination theory came in 1911, after 
his prediction and the experimental verification of the existence 
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of the optical isomerism of some octahedral co-ordinatj 
plexes. See below, Co-ordination Number; see also Co. 
TION COMPOUNDS; ISOMERISM. 

Development of the Electronic Theory of Valence 
The modern electronic theory provides a detailed and thor 
oughly sound explanation of valence and chemical combination 
in terms of the electrostatic forces operating between electrons 
and atomic nuclei. The first great step in the development of 
this theory was made by G. N. Lewis (1916): the identification 
of the valence bond of organic chemistry with a pair of electrons 
held jointly by two atoms, and serving to hold them together, 
Lewis also discussed the relation between the electronic struc. 
ture of atoms and the valence of elements, including their power 
to form ions. In the same year, the electronic structure of ions 
was discussed by W. Kossel; and after the development of the 
detailed electronic theory of the periodic system of the elements 
further progress in the formulation of the electronic theory of 
valence was rapidly made through the efforts of I, Langmuir, N, 
V. Sidgwick and many other chemists. 

Within two years after the development of quantum mechanics 
(q.v.) by W. Heisenberg, E. Schrödinger and P. A. M. Dirac, 
the fundamental nature of the shared-electron-pair chemical 
bond was elucidated by the quantum-mechanical treatment of 
the hydrogen molecule, carried out by W. Heitler and F. London 
in 1927. During the next few years many workers contributed to 
the application of quantum mechanics to the problem of chemi- 
cal combination and valence, and rapid progress was made in 
the discovery of the principles determining the formation of 
shared-electron-pair bonds, the relation of the nature of bonds to 
the character of bond orbitals and the significance of quantum- 
mechanical resonance to molecular structure. As a result of this 
progress, and the great progress that has been made in the de- 
termination of the detailed atomic structures of molecules and 
crystals by methods of spectroscopy and the diffraction of 
X-rays and electrons, the theory of chemical valence is no longer 
a discussion of empirical rules but is in large part a precise dis- 
cussion of electronic structures and interatomic forces firmly 
based on the modern knowledge of electrons and atomic nuclei 
and their interactions. 

Ionic Valence.—Molten sodium chloride is a good conductor 
of electricity. This molten salt consists of monatomic ions (posi 
tive sodium ions, Na+, and negative chloride ions, Cl7) S 
moderately compact aggregate, in which, because of thermal 
agitation, each ion is free to move slowly around. Under the 
influence of the applied electrical field the sodium ions Aa 
toward the negative electrode and the chloride ions toward 
positive electrode, and this motion of the ions carries the electri 
current through the region between the electrodes. 4 

A sodium ion is a sodium atom that has lost one electron, tis 
has thus acquired an electric charge +e (or +1, with use 0 5 
magnitude of the electronic charge as unity). Since E 
one greater in atomic number than neon, the sodium 10n a ‘an 
the same number of electrons as the neon atom. The chlor oa 
is a chlorine atom that has gained one electron, and eG 
assumed a negative charge —e (or —1) and the same ee 
electrons as argon. It is not accidental that these 10ns kee 
same electron numbers as the noble (inert) gases neon ete to 
The noble gases are shown by their extreme chemical heat ig 
have especially stable electronic structures. This stabil? ad 
shown by the fact that the ionization energy (the $ 
to remove one electron from the atom: X—>X+ + 
for the noble gases than for any other atoms. Similarly, 
tron affinity (the energy liberated in picking up an 
electron, according to the reaction X + e7 > X`) 8 
the noble-gas atoms than for other atoms. Anatom with pleas 
number near that of a noble gas tends to achieve Be anet 
structure by the loss or gain of electrons. One electron rather 
tral sodium atom is loosely held and can be removed fae 
small amount of work; the ionization energy of the 50 i 
is small. The chlorine atom has the power of adding a jectron is 
When metallic sodium and gaseous chlorine react, 2° 
transferred from each sodium atom to a chlorine atom 
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the ions Na+ and Cl~. Sodium chloride is an aggregate of these 
jons. The necessity of electrical neutrality requires that the 
substance contain equal numbers of singly charged cations and 
singly charged anions—hence, its formula is Na+Cl— (usually 
NaCl); only a minute excess of ions of one sign would cause the 
sample of salt to have a high electrical potential. 

The coulomb forces between the ions cause each ion to attract 
neighbouring ions of opposite sign, and to tend to co-ordinate 
them about itself. This leads to a stable spatial arrangement, 
shown by the sodium chloride crystal (see figure), in which each 
jon has 6 nearest neighbours of the opposite sign and 12 neighbours 
of the same sign at a distance y2 larger. The total coulomb 
energy for this arrangement is found by summation over pairs 
of ions to be —1.7476 T per Na*Cl~ ion pair, in which R is 


the distance between the centre 
of one ion and the centre of one 
of its six nearest neighbours, 
The crystal is hence stabilized 
by this coulomb attraction by an 
energy quantity 75% greater 
than the coulomb energy of a 
positive and a negative charge the 
distance R apart. This coulomb 
energy of the crystal is large: 
it amounts- to —205 kg.cal. per 
mole for sodium chloride and is 
large enough (with the help of 
the electron affinity of chlorine) 
to provide the energy to sublime sy courtesy oF tinus pautine 

sodium metal to separate atoms, ARRANGEMENT OF SODIUM IONS 
to ionize these atoms. and to dis- (SMALL SPHERES) AND CHLORINE 
sociate chlorine molecules into ae elie aa yeaa ae 
chlorine atoms, all with 98 kg.cal. sahis 

er mole to spare—evolved as the heat of formation of sodium 
chloride from the elements. 

i The forces of attraction of ions of opposite charge are called 
lonic valence forces, and the charge of an ion is called its ionic 
valence, Sodium and the other alkali metals, with atomic num- 
ets one greater than the noble gases, tend to form ionic com- 
ounds in which they have ionic valence 1+ (are unipositive). 
Chlorine and the other halogens form compounds in which they 
ave ionic valence 1— (are uninegative). The alkaline-earth 
metals lose two electrons’ per atom to form the bipositive ions 
Be?*, Mg?+, Ca2+, Sr2+, Ba2+ and Ra®*, in compounds such 
as Ca?+C]2~, Ca2+O2-, etc. The elements of Group VI of the 
eriodic table may be formed into binegative ions O2—, S2~, Se2— 
and Te?=, The metals of Groups Ib and IIb tend to form cations 
(Cut, Ag+, Zn?+, Cd2+, Hg?*) in which they have ten electrons 
More than a noble gas. The transition elements also form cations 
With other electron numbers. Usually these ions are bipositive or 
letpositive: the electron affinity of electronegative elements and 
the Stabilizing effect of interionic attraction seem to be sufficient 
to remove two or three electrons from a transition atom, but not 
More. Examples of stable ions are Cr?+, Mn?*+, Fe?*, Fe*, 
fot Ni?+ and Cu2+, The rare-earth metals usually form ter- 
Positive ions; a few, such as cerium, also form quadripositive 
tons, and a few others, such as europium, form bipositive ions. 
i Ovalence.—Another kind of valence of great importance is 
pialence, which results from the sharing of two electrons by 
¿Yo atoms. The bond that consists of a pair of shared electrons 
S called a covalent bond; it is essentially the bond of the or- 
Banic chemist, represented by a dash in structural formulas: 


H H 
neal nen, for ethyl alcohol. 


| J 

HH 
ing teteas in an ionic compound the individual ions retain some 
pendence of one another, and under certain conditions (as in 
tte Molten salt or in solution in a solvent of high dielectric con- 
nt) can move about rather freely, the atoms that are bonded 
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together by covalent bonds are held tightly to one another and 
form a rather rigid molecule. 

The simplest example of a covalent molecule is the hydrogen 
molecule, Hə, for which the structure H:H or H—H can be 
written. This molecule has been found by experiment to be rigid, 
with the equilibrium internuclear distance 0.740 A.; the fre- 
quency of nuclear vibration 4,318 cm.—1 (corresponding to a 
large restoring force to the equilibrium configuration); and the 
energy of dissociation of the molecule in its normal state into 
atoms 102,700 cal. per mole. The quantum-mechanical treat- 
ment of this molecule, carried out by Heitler and London and 
refined by H. M. James and A, S. Coolidge, has given complete 
agreement with these experimental values, leaving no doubt that 
the chemical bond in this molecule is the shared-electron-pair 
bond postulated by Lewis and formulated mathematically by the 
theory of quantum mechanics. 

The rules that determine the formation and properties of 
covalent bonds may be stated as follows: A covalent bond be- 
tween two atoms consists of two electrons (with opposed spins— 
see ELECTRON) occupying one orbital for each atom. The strength 
of the bond is determined by the stability of the atomic orbitals 
and also by their nature, a good bond orbital of an atom being a 
stable orbital that extends in the direction of the atom with which 
the bond is formed. 

The requirement of stability of bond orbitals (as well as of 
atomic orbitals occupied by electron pairs not shared with other 
atoms) causes the covalence of atoms to be related to certain 
stable electronic configurations, especially those of the noble 
gases. Since an atomic orbital can be occupied by either an 
unshared electron pair or a shared electron pair, a noble-gas con- 
figuration can be achieved by an atom by the formation of cova- 
lent bonds as well as by the transfer of electrons (ionic valence). 
The normal covalences 4, 3, 2 and 1, respectively, for carbon, 
nitrogen, oxygen and fluorine correspond to the achievement of 
the neon structure by the sharing of electrons: 


H H H 
H:C:H NH H FH 
H Ï fi 
A double bond between two atoms involves two electron pairs 
and two orbitals for each atom, as in ethylene, 


H H 

A triple bond involves three electron pairs and three orbitals for 
each atom, as in hydrogen cyanide (H:C:::N:). In each of these 
molecules the hydrogen atom achieves the helium configuration by 
forming one shared pair, and the carbon and nitrogen atoms 
achieve the neon configuration. Anatom may form covalent bonds 
in number different from the normal number and complete its 
stable electronic configuration by the transfer of electrons. An 
example is nitrogen in the ammonium ion, 


H Hi 
[=x :H 
H 


When uncertainty arises as to the most satisfactory electronic 
structure for a molecule, the question may usually be resolved 
by assigning to a molecule a hybrid structure, corresponding to 
resonance among the likely alternative structures (see RESO- 
NANCE, THEORY oF). Thus, hydrogen chloride may be assigned 


the structure {H+Cl-, H—Cl:}, a hybrid of the structure in- 
volving an extreme ionic bond and that involving a normal 
covalent bond; nitrous oxide may be assigned the structure 
(:N=N=0:, :N=N—O;}, a hybrid of the two most reason- 
able valence-bond structures. Some progress has been made in 
the rough quantitative assignment of hybrid structures, with use 
of experimental values of energy of formation, interatomic dis- 
tances and other molecular properties. 
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For some purposes it is convenient to make use of the concept 
of formal charge. The formal charge of an atom is the electrical 
charge that the atom would have if it retained all its unshared 
electrons and one-half the electrons that it shares with atoms 
to which it is bonded. For example, in the ammonium ion, with 
the structure shown above, the formal charge of the hydrogen 
atoms is 0, and that of the nitrogen atom is +1. 

Co-ordination Number.—The co-ordination number of an 
atom is the number of atoms, ions or molecules that the atom 
holds as its nearest neighbours in a complex or a crystal. Thus, 
the metal atom has co-ordination number 8 in the Werner co- 
ordination complexes [Mo(CN) s]*~ and (Sr(H20)s]?*; 7 in 
the complex [ZrF;]'~; 6 in the complexes [SnCl,]?~, 
[PtBre]2~, [FeFg]®~, [Co(NHs)g]®* and [AI(H,0)¢]°*; 
4 in the complexes [Zn(CN)4]2~, [Cu(CN)4]®~, [Ni(CN)4]4~, 
[Ni(CN),J?-, [Be(H,0),]?*, [BF] and [Pt(CN),]?~, 
and 2 in the complexes [Ag(NHg)o]*, [AuCl.]~ and [HgCl;]. 

The forces which hold the atoms together in these complexes, 
and which lead to the observed co-ordination numbers, are of differ- 
ent kinds. The bonds to the highly electronegative fluorine atoms 
in the fluoride complexes are essentially ionic, and the increase 
in co-ordination number, with fluoride ion, from 4 to 6 to 7 for 
B+, Fet and Zr** is the result mainly of the increase in size 
of the cation, which permits a successively larger number of 
fluoride ions F~ to be packed about the central ion. The influence 
of the relative size of the co-ordinated molecule and the central 
ion is important in hydrated cations, in which the co-ordinating 
bond is mainly the electrostatic attraction of the central cation 
and the negative end (oxygen atom) of the water molecule. 

In many Werner complexes—including those formed by the 
cyanide ion, the nitrite ion or nitro group, the thiocyanate ion, 
the halide ions (other than fluoride), the ammonia molecule and 
the carbon monoxide molecule—the bonds between the attached 
atom or group and the central atom are essentially covalent, and 
the co-ordination number is determined by the nature of the 
bond orbitals of the central atom. Thus, Zn?* and Cu* have 
their five 3d orbitals occupied by unshared pairs of electrons, 
leaving as stable orbitals suited to bond formation the one 4s 
and the three 4p orbitals. These can hybridize to form four bond 
orbitals directed toward the corners of a regular tetrahedron; 
accordingly, these ions form cyanide complexes [Zn(CN),]?~ 
and [Cu(CN),]®~, with co-ordination number 4 and the tetrahe- 
dral configuration. 

The neutral nickel atom similarly forms tetrahedral complexes 
[Ni(CN),]#> and [Ni(CO),]. However, the bipositive nickel 
ion, Ni2*, behaves differently. It may use one 3d orbital for bond 
formation; this orbital can hybridize with the 4s orbital and two 
4p orbitals to form four bond orbitals directed toward the four 
corners of a square that is coplanar with the central ion. It was 
discovered by Werner that bivalent palladium and platinum 
form these square planar complexes, and this configuration has 
been verified for the covalent complexes of bivalent nickel also. 

The octahedral covalent complexes, such as the ferrocyanide 
ion, [Fe(CN) ]*~, involve six covalent bond orbitals formed by 
hybridization of two 3d orbitals with the 4s and 4p orbitals. 

Some heavy-metal atoms tend to assume co-ordination number 
2 and to form two oppositely directed covalent bonds. Exam- 
ples of such linear complexes are: [:N==C—Cu—C=N:]-, 
[:N = C—Ag—C =N:]-, [Cl—Au—Cl]-, [Cl—Hg—C1]. 

Oxidation Number.—After the concepts of ionic valence 
and covalence had been introduced, and detailed electronic struc- 
tures of molecules began to be written, it was recognized that a 
simple representation of the oxidation states of elements in a 
compound is needed, especially as an aid in balancing equations 
for oxidation-reduction reactions (see OXIDATION AND REDUC- 
tion). The so-called oxidation number came into use for this 
purpose. 

The oxidation number of an element in a substance is the 
electrical charge assigned to the atoms of the element according 
to certain rules. These rules are simple, but are not completely 
unambiguous, and their application requires some chemical in- 
sight. The rules, as generally accepted, are: (1) The oxidation 
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number of a monatomic ion in an ionic substance is equal to its 
electrical charge. (2) The oxidation number of atoms jn an i 
mentary substance is zero. (3) In a covalent compound of kno 
structure, the oxidation number of each atom is the charge rei 
ing on the atom when each shared electron pair is assigned com 
pletely to the more electronegative of the two atoms sharing it, A 
pair shared by two atoms of the same element is usually split be- 
tween them. (4) The oxidation number of one element in a com- 
pound of uncertain structure may be calculated from a reasonable 
assignment of oxidation numbers to the other elements in the com- 
pound. 

For example, in the permanganate ion, MnO47, oxygen is as- 
signed its usual oxidation number —2; manganese, hence, has 
oxidation number +7. In acidic solution this ion can be reduced 
to manganous ion, Mn?*, by a suitable reducing agent. Hydro. 
gen peroxide can serve as the reducing agent for this’ purpose, 
The oxidation number of oxygen in hydrogen peroxide, H,0,, is 
—1, that of hydrogen being +1, and on oxidation of hydrogen 
peroxide free oxygen is formed, with increase in oxidation number 
of oxygen from —1 to 0, Hence, two manganese atoms can 
oxidize ten oxygen atoms, and the equation for the oxidation of 
hydrogen peroxide by permanganate ion in acidic solution is easily 
written: 2MnO,~ + SH,0. + 6H* — 2Mn** + 50, + 8H,0. 

The word valence when used in the field of inorganic chemistry 
ordinarily refers to the state of oxidation of an element as ex- 
pressed by its oxidation number, whereas in organic chemistry it 
ordinarily refers to the covalence of the element. 

The Hydrogen Bond.—A structural feature that has an im- 
portant effect on the properties of many substances is known as 
the hydrogen bond. A hydrogen atom bonded to an electronega- 
tive atom can attract another electronegative atom and form 
with it a weak bond (with bond energy 5 or 10 kg.cal. per mole), 
This bond is not a second covalent bond—hydrogen, with only 
one stable orbital, can form only one covalent bond—but is the 
result of the attraction of the residual positive charge of the hy- 
drogen atom bonded to one electronegative atom for an unshared 
electron pair of the other atom. 

The strongest hydrogen bonds are formed by fluorine ([FHF]>, 
polymers of HF), The hydrogen bonds formed by water mole 
cules are responsible for the surprisingly high melting point af 
ice and boiling point of water, for the existence of a maximum 
density of water and for the expansion of water on freezing (w 
Ice). Many special properties of inorganic and organic mole- 
cules, such as the dimerization of fatty acids, are caused by 
hydrogen-bond formation. 

See also ASSOCIATION, CHEMICAL. $ 

Metallic Valence.—The nature of the valence forces operi" 
ing in metals, and especially in intermetallic compounds (ge) 
has not been completely elucidated. It seems certain, Hower 
that metals and intermetallic compounds can be described S 
gregates of metal cations bound together by valence ee 
which have considerable freedom of motion through the ee 4 
and it is reasonable to call the number of electrons of ity 
that help to bind the metallic crystal together the metallic 
of the atom. x sisl 

It is likely that the metallic valence of the alkali m the 
and that that of the alkaline-earth metals is 2. Values 1° 5 
h and hand 
suggest values increasing from 3 for scandium 6 
chromium and succeeding elements, and then decrea: 
and zine. The magnetic properties of the rare-earth =H 
vide evidence that the metallic valence is 3 for all the eine 
metals except europium and ytterbium, for which it ey, for 
paramagnetic susceptibility of these two metals is the eee it 
their bivalent salts, whereas for the other rare-earth M 
is the same as for their tervalent salts. 

Some progress has been made in system 
plex formulas of intermetallic compounds such as y-Dras> 
and the compounds Cug;Sng, CugAly, FeZn, ete» W teren mi 
lated to it (see Attoys). It was pointed out by A- wo assign 
W. Hume-Rothery that if the valences 1, 2, 3 and 47° 
to Cu, Zn, Ga and Sn, respectively, the formulas Custs, 
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and Cug;Sng all correspond to the same ratio, #4, of valence 
electrons to atoms; and a quantum-mechanical theory of the 
stability of these alloys in terms of electron waves was developed 
by H. Jones. An equivalent theory was formulated by L. Pauling 
with the use of another set of metallic valences, originally de- 
duced from the ferromagnetic properties of the transition metals. 
These valences (5.44, 4.44, 3.44 and 2.44 for Cu, Zn, Ga and Sn, 
respectively), also lead to a constant value, 62;',, for the ratio 
of valence electrons to atoms in the y-alloys, with the formulas 
given above. Further progress toward a penetrating understand- 
ing of the nature of metals was needed before a firm choice be- 
tween the metallic valences 1 and 5.44 for copper (and similar 
pairs of values for other transition elements) could be justified. 

It is clear that valence does not play as great a part in deter- 
mining the compositions of intermetallic compounds as it does for 
salts and organic compounds. Among the other factors of sig- 
nificance for intermetallic compounds the relative sizes of atoms 
of different kinds is of greatest importance; many intermetallic 
compounds have compositions corresponding to modes of filling 
space with atoms of different sizes in such a way as to give each 
atom the maximum number of neighbours. 

From the consideration of interatomic distances V. M. Gold- 
schmidt was led to conclude that the metallic bond is closely re- 
lated to the covalent bond. Usually the number of neighbours of 
an atom in a metal or alloy is greater than its metallic valence, and 
the covalent bonds formed by the atom are considered to resonate 
among the interatomic positions. 

See also references under “Valence” in the Index. 

Brstiocraruy.—Linus Pauling, The Nature of the Chemical Bond 
and the Structure of Molecules and Crystals, 3rd ed. (1960) ; N. V. Sidg- 
wick, Some Physical Properties of the Covalent Link in Chemistry 
(1933), The Electronic Theory of Valency (1927) ; G. N. Lewis, Valence 
and the Structure of Atoms and Molecules (1966). (L. C. P.) 

VALENCIA, the third largest city of Spain, capital of the 
province of the same name and formerly capital of the kingdom 
of Valencia, Pop. (1960) 505,066 (mun.). The city is on the 
east coast, on the Turia (Guadalaviar) River, and is surrounded 
by orchards (the region is called Huerta de Valencia) that from 
very early times have been irrigated by a network of canals from 
the river, The Turia, which caused catastrophic flooding in 1859 
and 1957, is crossed by several beautiful bridges—the Trinidad 
(1402), Serranos (rebuilt 1518), Mar (1596), and Real (1598)— 
as well as by some modern bridges of no architectural value. 

From the port of Valencia, El Grao, are exported agricultural 
products (rice, oranges, lemons, onions, and wine) and products 
of the city’s factories (furniture, glazed tiles and ceramics, fans, 
textiles, and ironwork). There is commercial boat connection 
with Ibiza and Majorca in the Balearic Islands, with the Canary 
Islands, and with other Spanish ports. From the airport at 

lanises, 5 mi. (8 km.) ftom the city, there is passenger air con- 
nection with Barcelona, Madrid, Seville, Ibiza, Majorca, and, 
luring the summer, London and Paris. 

The City and Its Monuments.—Valencia is a sheltered and 
Colourful town with a pleasant climate and no extreme variation of 
temperature, There is swimming from April to September at the 
beaches of Malvarrosa, Arenas, and Pinedo. The beach of El 
Saler, 11 mi, (17 km.) from the city, has a camping site in a 
Magnificent pine forest. Near El Saler is the freshwater lagoon 
la Albufera, renowned for its fishing and its waterfowl and wild 
owl; hunting is permitted from November to March. 

Valencia has been called the city of the hundred bell towers. 

most outstanding of these is the Gothic Miguelete Tower 
(438171424), adjoining the cathedral. Octagonal in shape and 
is ft. (60 m.) high, it commands a wide view of the entire city, 
th Surrounding villages, and also of the mountains that shelter 

£ flat orchard lands. The hexagonal Tower of Santa Catalina 
1688-1705) is a fine example of Valencian Baroque style. 
ik the most important church is the cathedral (La Seo), situated 
13th € ancient city centre. Work on the building began in the 
its p eotury (completed 1482), and it represents several styles : 
G three doorways are respectively Romanesque, Baroque, and 
Raae, The cathedral possesses many works of art, including 

© large religious paintings by Goya. On Thursdays at noon 
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the doorway opening on to the Plaza de la Constitución is the site 
of the Tribunal de las Aguas (Water Court), which has been 
in existence at least since the 10th century. It is composed of 
farmers, who hear disputes over irrigation waters and dispense 
justice on the spot, conducting all proceedings orally, in the Valen- 
cian language, a dialect of Catalan (g.v.). 

The Church of Los Santos Juanes (1368), with an 18th-century 
Churrigueresque facade, has some of the principal works of An- 
tonio Palomino—huge frescoes that were damaged in 1936, during 
the Civil War, when the interior of the church was burned, but 
that have been restored. The ancient convent of Santo Domingo 
has a magnificent Gothic cloister, in which is the cell of St. Vin- 
cent Ferrer, the patron of Valencia. The Colegio del Patriarca 
has one of the purest Renaissance cloisters to be found in Spain 
and possesses also a fine collection of tapestries, a valuable col- 
lection of paintings, and a library and archives. 

Civic buildings worthy of mention include the splendid late- 
Gothic (15th century) Lonja de la Seda (Silk Exchange); the 
Palacio de la Diputación, which housed the parliament of the 
Kingdom of Valencia, with a 1Sth-century courtyard and beauti- 
ful paneled rooms; the town hall (Ayuntamiento), a modern build- 
ing, with important archives and the city historical museum; and 
the 18th-century Neoclassical Palacio de Justicia. Valencia was 
a walled town, but the walls were removed in the 19th century, 
and only two of its gates remain. Remains of Moorish buildings 
include the Almudin (the public granary), which houses a mu- 
seum of paleontology; and the Baños del Almirante (13th cen- 
tury). 

The Museo Provincial de Bellas Artes, located in an old monas- 
tery, abounds in primitive and later painters of the Valencian 
School and also possesses paintings by Velazquez, Goya, El Greco, 
and foreign artists. The Museo Nacional de Cerámica, in the 
18th-century palace of the Marqués de Dos Aguas (which has a 
Baroque facade by the sculptor Ignacio Vergara), has medieval 
pieces of great value, most of them produced in the suburb of 
Manises, which has long been famous for its glazed tiles (azule- 
jos); later works include pieces by Picasso and other modern 
artists. 

The centre of the modern city is the Plaza Caudillo, with a 
picturesque flower market. The most important gardens are the 
Real (or Los Viveros), the Neoclassical Monforte, the Glorieta, 
and the Parterre. The Botanical Gardens, with a fine collection 
of mostly exotic plants, was founded in 1802. 

The University of Valencia (1501) occupies a Neoclassical 
building. The faculties of Science and Medicine have been trans- 
ferred to the newly developed University City, and it is expected 
that those of Philosophy and Letters and of Law will also b 
moved. The university library has a rich collection of AIEN 

(Ra. F. 

History.—The earliest mention of Valencia (Valentia) is 
Livy, who states that the consul Decimus Junius Brutus settle 
the soldiers of Viriathus there in 138 B.c. Valencia sided with 
Quintus Sertorius (g.v.) in his war against Pompey and as a re- 
sult was partially destroyed by Pompey in 75 B.C. It seems to 
have recovered speedily from this setback, for it was prosperous 
again under Augustus and was mentioned by Pliny as a colony in 
the region of the Edetani. Valencia was taken by the Visigoths in 
Ap. 413. Three hundred years later (714) it was captured by the 
Moors, and in 1021 it became the seat of the newly established 
independent Moorish kingdom of Valencia, which extended from 
Almeria to the Ebro estuary. (See VALENCIA, Kincpom OF.) 
From 1089 until the final capitulation of the city in 1094, the 
kingdom was fought for by the Cid, who eventually secured it 
from the Almoravids (see Cm, THE). It remained in the hands 
of the Cid, after whom the city is sometimes called Valencia del 


Cid, until his death there in 1099. The Moors recovered posses- 


sion of the city in 1102. In 1238 James I of Aragon added Valen- 
cia to his dominions, but the kingdom continued to be adminis- 
tered separately, with its own laws and parliament. In 1479, 
with the other countries of the Aragonese crown, it was united 
with Castile under Ferdinand and Isabella. 

A long period of peace followed during which the city developed 
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rapidly and the arts prospered. The first Spanish printing press 
is said to have been set up there in 1474, and during the next two 
centuries the city was the seat of the Valencian School of painting. 
In the War of the Spanish Succession the city took a stand in 
favour of the archduke Charles of Austria. It was captured by 
the French in 1812 and held till 1813. During the Spanish Civil 
War Valencia suffered severely. It was made the loyalist capital 
in November 1936 but was captured by the nationalists in 1939. 
Industries have increased in number and importance during the 
20th century. 

VALENCIA PROVINCE, created in 1833, corresponds approximately 
to the ancient kingdom of Valencia. Pop. (1960) 1,429,708; area, 
4,155 sq.mi. (10,761 sq.km.). The province centres on the coastal 
plain of the Gulf of Valencia. 

It is limited to the south by the mountains of northern Alicante 
and less clearly to the north by the watershed of the Turia drain- 
age. Westward, the interior plateaus rise in a series of faulted 
steps, representing the edge of the Meseta, trenched deeply by the 
gorges of the middle course of the Jucar River and its tributary 
the Cabriel. The Turia follows a structural depression provid- 
ing an easy route into Aragon, via the Teruel corridor. Thus much 
of the interior is wild, sparsely populated country, opening out on 
to the lower and richer lands of Requefia and Liria. The coastal 
plain (1,244 sq.mi. [3,222 sq.km.]) is the largest in eastern Spain, 
and over three-quarters of the province’s wealth and 80% of its 
population are concentrated in this small part of its area. 

With an average rainfall of only 14-15 in. (355-380 mm.) the 
plain would be substeppe but for the development of irrigation, 
a legacy of pre-Roman times, developed by the Moors, and in- 
creased since then. In 1956 the area irrigated was 325,057 ac. 
(131,546 ha.). Broadly speaking, there are three major systems 
of irrigation: the Vega of Valencia, under horticulture and wa- 
tered by the Turia, the oldest system, which is administered by its 
Water Tribunal; the Ribera, irrigated from the Jucar since the 
Middle Ages and extended several times since the late 18th cen- 
tury, chiefly for orange groves and rice; and the bordering hill 
lands, irrigated by pump for orange growing since the mid-19th 
century. Near the coast, south of the city of Valencia, the lagoon 
La Albufera has been steadily reclaimed for rice cultivation since 
the 18th century. 

Besides the city of Valencia and its suburbs—Burjasét, Paterna, 
Manises, and Mislata—the other chief towns are Alcira (mun. 
pop. [1960] 26,669), Carcagente (17,937), Jativa (19,896), On- 
teniente (18,787), Sueca (20,612), Cullera (14,103), Gandia 20,- 
340), Oliva (14,579), Algemesi (19,057), Tabernes de Valldigna 
(12,890), Torrente (24,042), Catarroja (11,680), and Sagunto 
(40,293), concentrated mostly in the south of the plain. 

(J. M. Ho.) 

VALENCIA, a city of Venezuela and capital of the state of 
Carabobo, is situated in a large basin between parallel ranges of 
the Central highlands. Lying at an elevation of 1,600 ft. above 
sea level, it has a generally pleasant and healthy climate, with an 
average temperature of 76° F. Valencia was founded in 1555. 
At the beginning of the war of independence the city was made 
the capital of Venezuela; it served as capital again in 1830 and 
in 1858 but each time the seat of national government returned 
to Caracas. The city came into its own only after 1940, following 
the eradication of malaria. It is strategically located as a con- 
verging point of highways for the states of Yaracuy, Falcón, Lara, 
Zulia, Cojedes, Portuguesa, Aragua, Barinas, and the Federal 
District. Accordingly, it has become one of the country’s leading 
industrial centres, Despite much modern construction Valencia 
still retains the features of a Spanish city. Through the centuries 
it has survived sacking, fires, earthquakes, epidemics and economic 
upheavals. Valencia is the centre of the country’s most developed 
agricultural region and of its cattle business. 

Not far from the city is the 100 sq.mi. Lake Valencia, a shallow 
lake bordered by a marshy lacustrine plain which provides fatten- 
ing pastures for cattle from the Llanos. Pop. (1961) 164,322. 

(L. We. 

VALENCIA, KINGDOM OF, a Muslim elas 

Spain, independent at intervals from 1010 to 1238. When Omay- 
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yad power disintegrated in the reign of Hisham II (see Có 
CALIPHATE oF), Valencia was ruled first by two irrigation officials 
then by the slave general Labib, then by Abd al-Aziz al-Mansur 
(1021-61), grandson of the famous Cordoban. Stabilized by the 
protection of the Hammudite caliphs of Córdoba and by friend. 
ship with Christian princes, his reign marks a period of peace ang 
prosperity. However, his successor, a minor, Abd al-Malik (1061. 
65), was attacked by Ferdinand I of Castile and León, who missed 
capturing Valencia but inflicted such a defeat on its defenders that 
they sought protection from al-Ma’mun, the ruler of Toledo, Al. 
Ma’mun deposed the minor, and for the next ten years (1065-75) 
Valencia formed part of his domains. 

The effeminacy of al-Kadir, al-Ma’mun’s successor, permitted 
the Valencians to reassert their independence under the leader- 
ship of the Toledan governor, Abu Bakr, who allied himself with 
Alfonso VI of León and Castile. But when the latter took Toledo 
in 1085, he installed al-Kadir as puppet ruler in Valencia with 
mercenary support. The following year when the mercenaries 
were recalled to stem the Almoravids (g.v.) al-Kadir was left 
defenseless before his hostile subjects. Several potentates maneu- 
vered to depose him. The count of Barcelona, allied with the Mus- 
lim ruler of Saragossa, besieged Valencia (1089). To forestall 
them Alfonso offered the spoils of the city to the freebooter 
Rodrigo Diaz de Vivar, “the Cid” (g.v.). On his approach the 
siege was lifted, but the Cid found it more politic to exact pro- 
tection money from al-Kadir than to occupy the city, This was 
forced on him when the Valencians assassinated al-Kadir in 1092 
and constituted themselves as a republic under Almoravid protec- 
tion, The Cid ruled Valencia from 1094 to his death in 1099. 
When his widow was forced to relinquish the kingdom to the 
Almoravids in 1102, the Christians burned the city before evacuat- 
ing it. 

For the next 30 years Valencia was ruled by Almoravid gover- 
nors, but in the confused period that preceded the arrival of the 
Almohads (q.v.) the city again recovered a measure of indepen- 
dence. The Valencians admitted as their overlords several 
ephemeral Murcian princelings, until the Valencian Ibn Mardanish 
seized control of both kingdoms in 1147. This prince, of Spanish 
origins, aroused popular opposition in Valencia by his alliances 
with the Christians, and in 1151 the Valencians, with Almohad 
support, revolted against him. The kingdom remained in the 
hands of local rulers, vassals of the Almohads, until it fell to 
James I of Aragon on Sept. 28, 1238. E. Gul 

VALENCIENNES, a town of northern France, in the 
partement of Nord, lies 34 mi. (55 km.) SE of Lille. The i 
(Scheldt; g.v.) there divides into two branches, one of which Hi 
through the town, while the other, canalized and forming @ p 
skirts it on the west. Pop. (1962) 45,019. It is an impor aki 
industrial and commercial centre and the capital of an ors T 
ment of more than 300,000 inhabitants. The old town was i í 
fied by Vauban, but the fortifications have disappeared, af 
for the Tour de la Dodenne, and have given way to fine bol 
while the town centre, destroyed in 1940, is now provida ck, 
handsome shops. The museum has works by Rubens, Mi a ae 
Jordaens, Harpignies, Pater, Carpeaux, and Watteau (the las finest 
born in Valenciennes). The library possesses one of the Er 
collections of manuscripts in France. There are An Cor: 
churches, among them the Church of Notre-Dame-du-Sain! 
don and the Church of Saint-Géry. 

There are forges, steelworks, and blast furnaces; facto ; 
steel tubes, motors, cement products, and paint; the once p 
ous lace industry has faded in importance. lee 

History—The name Valenciennes appears for the first aia 
history in 693, It is not certain that the name 1s deia S 
that of one of the three Roman emperors named Vale 4 
modern reading would find in it a corruption of val S by the 
(“valley of the swans”). This interpretation is suppor Escaut 
arms of the town, which has two swans as supporters. _ and AUS 
River formerly served as the frontier between News ee many 
trasia, and then between Lotharingia and France. ounts 0 
upheavals Valenciennes came under the rule of the 3 p 
Hainaut (1047). The most famous of them was Coun! 


ries make 
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(also emperor of Constantinople). In 1328 Countess Philippa of 
Hainaut married King Edward III of England. The poet and 
chronicler Jean Froissart (born at Valenciennes) entered her 
service in 1361. In 1433 Valenciennes passed into the hands of 
Philip the Good and then of Charles the Bold, dukes of Burgundy. 
Louis XI tried in vain to seize it. In 1677 the town was taken 
by Louis XIV; the Treaty of Nijmegen joined it to France. After 
terrible bombardment, the town was taken by the Austrians in 
1793. It was recaptured by the French in 1794. Valenciennes 
was to know enemy occupation again, in 1815, after Waterloo, and 
then from 1914 to 1918 and from 1940 to 1944. It was severely 
damaged in both world wars. (F. N1) 

VALENCY: see VALENCE. 

VALENS (c. 328-378), Eastern Roman emperor, 364-378, 
was the younger brother of Valentinian I and was born c. 328. 
Little is known of his early career. On the death of Jovian in 364 
Valentinian was proclaimed emperor, and on March 28, 364, at 
Constantinople, he appointed Valens as co-emperor, allotting to 
him the government of the Eastern part of the empire, himself 
taking on that of the West. After their separation at Sirmium 
(see VALENTINIAN), Valens’ first task was to deal with a revolt by 
Procopius, a relative of the emperor Julian the apostate. Proco- 
pius won much support from the pagans of the East and, while 
Valens was at Antioch, had himself proclaimed emperor at Con- 
stantinople on Sept. 28, 365. After some initial successes, how- 
ever, he was deserted by a number of his troops when Valens 
marched westward against him; he was finally betrayed and put to 
death on May 27, 366. 

Valens’ next major undertaking was a war with the Visigoths, 
who were then living north of the lower Danube in modern 
Walachia and Transylvania. They had sent help to Procopius and 
were now threatening an invasion of the Danubian provinces. In 
May 367 Valens crossed the Danube and devastated the territory 
of the Visigoths beyond it. In 368 floods prevented him from 
crossing the river, but in 369 he invaded Gothia again and de- 
cisively defeated the barbarians. After suppressing with much 
bloodshed the conspiracy of Theodorus at Antioch in the winter of 
371-372, Valens was involved in war with the Persians; and, 
although he won a victory in Mesopotamia, he was obliged to 
make an unsatisfactory peace in 376. In that year the Visigoths, 
defeated and pursued by the Huns, were allowed by Valens’ gen- 
erals to cross the Danube. They ultimately rebelled against the 
Romans and engaged Valens, who had hurried from the East to 
deal with them, in the great Battle of Adrianople on Aug. 9, 378 
(see EDrNE). The emperor’s tactics were atrocious, and the re- 
sult was the total defeat of his army. Valens himself was among 
the fallen, and his body was never found. 

Valens was a fervent Arian and did not share the tolerant re- 
ligious policy of his brother (see ARIANISM). Measures of perse- 
cution were pressed home against the Catholics, some of whom 
Were put to death. He also banished bishops who had been re- 
stored to their sees by Julian, though public opinion quickly forced 
him to recall Athanasius (q.v.) to Alexandria. He is said to have 
een responsible for converting the Visigoths from paganism to 
Arianism by sending them Arian teachers, but the truth of this 
ìs doubtful. In later life, however, he relented somewhat and 
allowed the banished bishops to return home. On the other hand, 
he interfered little with the pagans. The most important of his 
uildings was an aqueduct at Constantinople, which preserved his 
name for centuries and the ruins of which still stand. Valens, 
though a man of high personal morality, was in many ways weak 
and cruel and was unequal to his high office. He married Albia 

omnica, by whom he had a daughter called Carosa and a son, 

“entinian; who died in infancy. EnS 

ee A. Piganiol, L’Empire chrétien (325-395), pt. i, ch. 7 (1947); 
Bi Stein Hiroe au EA rsi vol. A 4 Gd. (E. A. T.) 

VALENTIA or VALENCIA (Dairbhre), an island in County 

erry, Republic of Ireland, forming the southern horn of Dingle 
aY. Pop, (1961) 926. It is 7 mi. (11 km.) long and 2 mi. (3 
m.) broad, with hills in the west (793 ft. [242 m.]) and north 
(888 ft. [271 m.]). The channel separating the island from the 

inland is 4 mi. broad and forms a fine natural harbour at 
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Knightstown with narrow entrances and a depth of about 40 ft. 
(12 m.) at low tide. A ferry connects Knightstown with the bus 
terminus on the mainland. Farming, the tourist trade, and fishing, 
especially for deep-sea anglers, are the main occupations. A mete- 
orological station is maintained on the island, and it is a terminus 
for transatlantic cables. 

VALENTINE, SAINT. The feast of St. Valentine on 
Feb. 14 seems to be intended to commemorate two saints of the 
same name. According to legend, one was a Roman priest who 
suffered martyrdom during the persecution of the emperor Claudius 
and was buried on the Flaminian Way, and the other a bishop of 
Interamna (Terni), who was martyred apparently also in Rome, 
and whose relics were later translated to Terni. 

In their present form the acts of both martyrdoms are legendary, 
but they seem to be based on a historical foundation. It is possi- 
ble that they may actually be different developments of the same 
original account and refer only to one person. St. Valentine’s Day 
as a lovers’ festival, the choice of a valentine, and the modern de- 
velopment of sending valentine cards has no relation to the saint or 
to any incident in his life (see GREETING Carp). These customs 
seem rather to be connected either with the pagan Roman festival 
of the Lupercalia which took place in the middle of February, or 
with the spring season in general. 

See E. M. Fusciardi, Vita di S. Valentino (1936). (H. C. G.) 

VALENTINIAN (Vatentinianvs), the name of three Ro- 
man emperors. 

VALENTINIAN I, emperor, 364-375, was a Pannonian, the son 
of an officer called Gratianus, who was a native of Cibalae (modern 
Vinkovci, Yugos.). Valentinian joined the army, served with his 
father in Africa, and in 357 was a tribune in the army of Julian 
the apostate but was disgraced, it is said, owing to his refusal to 
abjure Christianity. He served, however, in Julian’s Persian ex- 
pedition in 363 and was promoted by Julian’s successor, Jovian. 
When the latter died on Feb. 17, 364, the commanders of the 
army decided, after considerable discussion, to appoint Valen- 
tinian, then at Ancyra (Ankara), as his successor. He was sum- 
moned to Nicaea and on Feb. 26 in the presence of the whole army 
was proclaimed emperor. At Constantinople on March 28 he 
appointed his brother Valens (g.v.) as co-ruler and assigned to 
him the government of the East, retaining the West for himself. 
They separated at Sirmium (Sremska Mitrovica) in July, having 
first agreed on a policy of religious toleration (which Valentinian, 
unlike Valens, maintained throughout his reign), though they for- 
bade nocturnal sacrifices. They also reaffirmed the principle that 
the sons of town councilors, soldiers, and civil servants should fol- 
low their fathers’ careers. 

Most of Valentinian’s reign was devoted to the defense and 
fortification of the frontiers, and in this work he showed the ut- 
most energy and skill. He forbade on pain of death the inter- 
marriage of Romans and barbarians. In January 365 his generals 
in Gaul were defeated by Alamannic invaders, and in October Val- 
entinian took up residence in Paris, from which he directed op- 
erations against the Alamanni. His general Jovinus defeated the 
raiders three times; on the third occasion he engaged them at 
Durocatalaunum (Chalons-sur-Marne) and killed or wounded 10,- 
000 of them. In 367 Valentinian moved to Ambiani (Amiens) to 
be in closer contact with Britain, which had been overrun by 
Saxons, Picts, and Scots. His general Theodosius (father of 
Theodosius I) recovered the island, though the raiders had been 
active even in the neighbourhood of London. On Aug. 24, 367, 
Valentinian proclaimed his son Gratian (q.v.) as emperor. In 
October he took up residence in Treveri (Trier), where he stayed 
for seven years, devoting his attention to the construction of an 
elaborate system of fortifications on the Rhine. From 373 to 
375 Theodosius was engaged in crushing a dangerous revolt by 
Firmus in Africa, but at the end of the campaign, for an unknown 
reason, he was executed, either by Valentinian or (shortly after 
Valentinian’s death) by Gratian. A damaging invasion of Pan- 
nonia by the barbarians in 374 led to Valentinian’s arrival at 
Sirmium in 375. The emperor busied himself with the internal 
and external affairs of the Danubian provinces with his usual 
energy; but at Brigetio (Szony) he fell sick and on Nov. 17, 
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375, died at the age of 55. Despite his achievements Valentinian 
was irritable and cruel and frequently chose ministers of the worst 
character who ruthlessly oppressed the provincials. 

VALENTINIAN II, emperor, 375-392, was the son of Valentinian I 
and his second wife, Justina. Born perhaps at Treveri (Trier) 
in 371, he was proclaimed emperor by the troops at Aquincum 
(Budapest) on Nov. 22, 375, when the news came of his father’s 
death. The proclamation was made without the knowledge or 
consent of the two reigning emperors, Valens and Gratian, but 
they accepted Valentinian as a partner and gave him Italy, Africa, 
and Illyricum to rule over. Gratian was put to death in 383 by 
Magnus Maximus (see Maximus), and in 387 Maximus invaded 
Italy. Valentinian and his mother fled to Thessalonica (Salonika) 
in the dominions of Theodosius I. After the overthrow of Maxi- 
mus (388) Valentinian was restored to the Western throne. He 
was found dead in his palace at Vienna (Vienne) on May 15, 392, 
perhaps murdered by Arbogast (see THEODOSIUS). 

VALENTINIAN III, Western emperor, 425-455, was born on 
July 2, 419, at Ravenna, the son of the patrician Flavius Con- 
stantius, later Constantius III (q.v.), and Galla Placidia. When 
his uncle Honorius (g.v.) died in 423 and the usurper John had 
been crushed, Placidia reigned over the West for 12 years in her 
son’s name, though Aetius (g.v.) became the effective ruler toward 
the end of this period, The most important political event of 
these years was the landing of the Vandals in Africa in 429. They 
were recognized as federates (allies bound by a treaty) there in 
435, but in 439 they surprised Carthage and threw off the over- 
lordship of Valentinian’s government. On Oct. 29, 437, in Con- 
stantinople, Valentinian married Licinia Eudoxia, the daughter of 
Theodosius II and Eudocia; their daughters Eudocia and Placidia 
were born respectively in 438 and c. 440. 

Little is known of Valentinian in the years after his marriage. 
He took little interest in affairs of state. He was a skilled horse- 
man and archer but spent his life in the pursuit of pleasure. In 
effect the Western Empire was ruled by Aetius until his murder 
in 454, In 444 Valentinian, acting in conjunction with Pope Leo 
the Great, issued his famous Novel 17, assigning to the bishop of 
Rome a supremacy over the provincial churches that the popes 
had been trying to establish but that many leading churchmen had 
been unwilling to admit. The most important political events of 
the closing years of the reign were the invasions of Gaul in 451 
and of northern Italy in 452 by the Huns, but it is not known 
that Valentinian personally played any significant part in meet- 
ing the crisis. As a result of being given false information about 
Aetius’ loyalty, Valentinian murdered the great patrician with his 
own hands in the palace at Rome on Sept. 21, 454. But two bar- 
barians, Optila and Thraustila, who had been retainers of Aetius, 
avenged their master by murdering Valentinian in the Campus 
Martius on March 16, 455. 

BrsiiocraPHy.—Valentinian I: A. Piganiol, L’Empire chrétien (325- 
395), pt. 1, ch. 8 (1947) ; E. Stein, Histoire du Bas-Empire, vol. i, ch. 4 
(1959). Valentinian III: J. B. Bury, History of the Later Roman 
Empire, vol. i, ch. 7-9 (1923); E. 
Stein, Histoire du Bas-Empire, vol. 
i, ch. 9 (1959). (E. A. T.) 

VALENTINO, RU- 
DOLPH (Rovorro Atronzo 
RAFFAELO PIERRE FILIBERT GU- 
GLIELMI DI VALENTINA D’ANTON- 
GUOLLA) (1895-1926), motion- 
picture actor, was popularly 
acclaimed for his romantic por- 
trayals and was idolized by count- 
less women. Born in Italy on 
May 6, 1895, he went to the 
United States in 1913 and worked 
for a time as a gardener and dish- 
washer. He later became a 
dancer in vaudeville. In 1918 he 
went to Hollywood, where he 
played small parts in films but k 
with little initial success. yaLENTINO, PHOTOGRAPHED BY ED- 
Through the intervention of June WARD STEICHEN 
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Mathis, a scenario writer, he was given the role of Julio in The 
Four Horsemen of the Apocalypse (1921) and immediately became 
a star. His films included The Sheik (1921), Blood and Sand 
(1922), The Young Rajah (1922), Moran of the Lady Letty 
(1922), Monsieur Beaucaire (1924), A Sainted Devil (1924) 
Cobra (1925), The Eagle (1925), and The Son of the Sheik 
(1926). Valentino died in New York City on Aug. 23, 1926; his 
lying in state, managed by skilful press agents, attracted an 1. 
block-long crowd. (M: S. By,; X) 

VALENTINOIS, DIANE DE POITIERS, Ducuesse pp; 
see DIANE DE POITIERS. 

VALENTINUS (d. 827) was pope for about 40 days in Aug, 
and Sept. 827, between Eugenius II and Gregory IV. A Roman 
by birth, he had become archdeacon under Paschal I, and was be- 
loved for his goodness. Nothing is known of his pontificate, 

VALENTINUS (b. c. a.D. 100), Gnostic teacher who founded 
the Valentinian sect, was born in the Nile delta and received a 
Greek education in Platonic Alexandria, where he became a Chris- 
tian and a religious teacher. According to Irenaeus, he went to 
Rome under Bishop Hyginus (c. 136-c. 140), flourished there 
under Pius I (c. 140-c. 155) and left under Anicetus (c. 155-¢, 
166), possibly for Egypt. According to Tertullian’s Advers 
Valentinianos, Valentinus was at first a member of the orthodox 
Christian community of Rome and a serious candidate for the 
vacant episcopal see “because he was brilliant and most eloquent,” 
But when another (? Pius) was preferred to him, he broke with the 
local church. Little is known of the rest of his life. Though 
excommunicated in Rome he was probably accepted as a loyal 
member by the Egyptian church. 

Though Valentinus founded the most frequented, profound and 
influential Gnostic school of the 2nd century, which provoked 
the reaction of such thinkers as Irenaeus and Origen and so con- 
tributed to the development of Christian doctrine, his own teach- 
ing (as distinct from that of his numerous pupils) remains to 4 
large extent unknown. His background too, both Christian and 
Gnostic, is obscure. Christianity in Egypt differed from that of 
Rome, being influenced, at least in part, by Hellenistic conceptions 
about the heavenly origin of the soul. It was claimed too that 
Valentinus had received esoteric traditions from Theudas, a sup- 
posed disciple of St. Paul. 

Only a few fragments (quoted by Greek Church Fathers) of 
Valentinus’ numerous writings were available until the discovery 
1945-46 near Nag Hammadi on the Nile of a 4th-century. papyrus 
(subsequently called the Jung codex), which contains several texts 
in Coptic translation, including the “Gospel of Truth” and a 
letter to Rheginus on the resurrection which may be by him. 
was during his early period in Rome, or perhaps somewhat ae 
that according to various scholars Valentinus wrote the “Gospel a 
Truth” (not an apocryphal gospel, but a meditation); which by! 
numerous references to New Testament writings may betray a 
author’s desire to conform to orthodox standards, and which is t 
only known Gnostic writing to attach importance to the si 
and death of Jesus. The letter to Rheginus, attributed by e 
to Valentinus, may date from the same period, since it is ce 
influenced by Pauline mysticism and deviates very little from i 
contemporary teaching of the church. If both works oa A 
certainty be attributed to Valentinus, the development 0 was 
thought would be much clearer. According to Tertullian, it ti 
only later that Valentinus came into touch with an already oe 
Gnostic heresy, which he elaborated into a system © his i 
but several modern scholars agree with Irenaeus that Valen 
was inspired by an earlier current of Gnosticism. 

To what extent his final and undoubtedly heterodo 
be reconstructed from the elements common to t tai} 
western and eastern school of Valentinianism remains ba 
on the whole the eastern school seems to have been more tal 
to the teaching of Valentinus. See also GNOSTICISM. cle 

Brs.iocrapHy —Fragments ed. by W. Volker, Quellen sur Ge («Gos 
der christlichen Gnosis, pp. 57-60 (1932) ; Evangelium veritati 
pel of Truth”) ed. by M. Malinine, H. C. Puech, G. Quispe 
See also G, Quispel, Gnosis als Weltreligion (1951); The 2 prectiont 
ed. and tr, by F. L. Cross (1955); Puech-Quispel, De R (G. Q) 
(1963); K. Grobel, The Gospel of Truth (1960). 
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VALERA Y ALCALA GALIANO, JUAN (1824- 
1905), was one of the major 19th-century Spanish regional novel- 
ists and their most outstanding stylist. Born in Cabra, Córdoba, 
on Oct. 18, 1824, he studied locally before graduating in law at 
the University of Madrid in 1846. After holding several diplo- 
matic posts in Europe and America, he entered Parliament in 
1858 and later became undersecretary of state for foreign affairs 
(1868) and a life senator (1881). He was among those who in 
1870 offered the Spanish crown to Prince Amedeo of Savoy. From 
1881 to 1895 he was successively Spanish ambassador in Lisbon, 
Washington, Brussels, and Vienna. He died in Madrid on April 18, 
1905. 

His earliest work, a collection of verse published in 1844, was a 
failure, but when after 1857 he turned to journalism and criticism 
he rapidly achieved prominence. In 1861 he was elected to the 
Spanish Academy, 12 years before writing his first and best-known 
novel Pepita Jiménez (published 1874). This charming and 
faintly ironic account of the conflict of passion and religious feel- 
ing in a young seminarist was an instant success. It was followed 
by Las ilusiones del doctor Faustino (1875), El comendador Men- 
doza (1877), Doña Luz (1879), and Juanita la Larga (1896), to- 
gether with other minor or unfinished works. His plays and short 
stories are insignificant. 

As a novelist Valera combines fine narrative ability with an 
urbane and polished style,. which contrasts with the turgid and 
rhetorical manner popular in his time. But his intelligence and 
psychological insight are not usually accompanied by deep emo- 
tional concern for the events and characters he portrays, and thus 
his works have less impact than those of Pereda and Galdós. 
Characteristically he opposed the trend toward Naturalism and 
believed that the novelist should avoid sordid or depressing themes. 
His worth as a critic of the intellectual and literary movements 
of his day, revealed in Disertaciones y juicios literarios (1878), 
Estudios críticos sobre filosofía y religión (1889), and similar 
works, is still not fully appreciated, though his discovery of Rubén 
Darío (q.v.) in 1888 is seen as marking a new epoch in Spanish 
ae See also SPANISH LITERATURE: The 19th Century: The 

ovel. 

See his Obras completas, 3 vol. (1958) ; E. Fishtine, Don Juan Valera: 
the Critic (1933). (D: L. Su.) 

VALERIAN (Pustrus Licintus VALERIANUS), Roman em- 
peror, A.D. 253-260, was consul under Alexander Severus and 
played a considerable part in inducing the Senate to risk support 
for Gordian I's rebellion in 238. He may well have been one of 
the 20 consulars who undertook the successful defense of Italy 
against Maximinus, and he was no doubt an important political 
figure under Gordian III and Philip, though he is not again men- 
tioned until the reign of Decius. The last offered him an unusual 
and important position in Rome and perhaps also employed him 
in the Gothic wars. Under Gallus he held a command on the 
upper Rhine and was summoned to bring the northern armies to 
the emperor’s help against Aemilian. He came too late to save 
Gallus but in time to avenge and succeed him. At home he re- 
newed Decius’ persecution of the Christians with greater energy, 
executing, among others, Bishop Cyprian of Carthage and Bishop 
Xystus (Sixtus II) of Rome. Abroad he appreciated his predeces- 
sors’ failure to command the whole of the widespread threatened 
frontier at the same time and for the first time divided the em- 
bire, leaving his son Gallienus to defend the Rhine and Danube 
while he marched east to repel a serious Persian invasion. But 
he was defeated and captured in June 260 by King Shapur, end- 
ing his life in a shameful captivity. 

Vatertan the Younger (Publius Licinius Cornelius Valerianus), 
Roman emperor (Caesar), 253-258, elder son of the emperor Gal- 
lienus, was proclaimed Caesar by his grandfather Valerian and 
died, perhaps naturally, in 258. (Jn. R. M.) 

VALERIAN, common name of any of the genus Valeriana, 
herbaceous perennial plants of the family Valerianaceae, widely 
distributed in temperate regions of North America, Europe, and 
Asia. The genus comprises about 175 species, native to Europe 
or Asia; two species, Valeriana oficinalis and V. dioica, are in- 

genous to Britain, Common valerian (V. oficinalis), or garden 
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heliotrope, is cultivated in the 
United States, Britain, and West- 
ern Europe for the medicinal uses 
of the root, which acts as a seda- 
tive and carminative. 

The valerians have opposite 
leaves and small, very fragrant 
flowers, usually white or reddish, 
and arranged in terminal cymes. 
The limb of the calyx is remark- 
able for being at first inrolled and 
afterward expanding in the form 
of a feathery pappus which aids 
in the dissemination of the fruit. 
The dried root or rhizome con- 
sists of a short, central, erect por- 
tion, about the thickness of the 
little finger, surrounded by nu- 
merous rootlets about 0.1 in. in 
diameter, the whole being of a 
dull brown colour. When first 
taken from the ground it has no 
distinctive smell, but on drying 
it acquires a powerful odour of valeric acid. This odour was in 
the 16th century considered to be fragrant, the root being placed 
among clothes as a perfume, just as V. celtica and other species 
are still used in the East. 

The ornamental Jupiter’s beard or red valerian of gardens 
(Centranthus ruber) also belongs to the Valerianaceae. Greek 
valerian or Jacob’s-ladder (Polemonium caeruleum) belongs to 
the family Polemoniaceae; it was introduced from Eurasia to the 
northeastern U.S. and southern Canada. Cats are fond of the 
smell of this plant, as they are of the true valerian, and will fre- 
quently roll on the plant and injure it. 

The chief constituent of valerian is a volatile oil, which is 
present in the dried root to the extent of 1 to 2% and is responsi- 
ble for its medicinal properties. The oil is of complex composi- 
tion, containing valeric (valerianic), formic, and acetic acids con- 
bined with terpene; the alcohol known as borneol; and pinene. 

VALERIUS FLACCUS, GAIUS (f. ist century AD.), 
Latin epic poet, was the author of an Argonautica. Very little is 
known of his life, but he must have died about A.D. 90 since he 
is mentioned by Quintilian who says of him in his Institutio 
oratoria, published between 93 and 95, that his recent death was 
a great loss. Valerius’ own reference to the Jewish war of Titus 
shows that he was writing after a.D. 70, and as he also mentions 
the eruption of Vesuvius he must have been alive after A.D. 79. 

The Argonautica is the only work of his that survives. It is 
an epic poem in hexameter verse, and is dedicated to the emperor 
Vespasian. It describes the famous voyage of the ship “Argo” in 
which Jason and other heroes sailed to Colchis to bring back the 
golden fleece to Thessaly. The first four books deal with the 
adventures of the Argonauts on their voyage, the story of the 
Lemnian women, the battle at Cyzicus, the loss of Hylas and de- 
parture of Hercules, and others. In the fifth book they arrive 
at Colchis and Jason meets Medea. She falls in love with him and 
helps him to sow the dragon’s teeth and steal the fleece. He then 
takes her off with him on the “Argo.” Soon after this the poem 
breaks off abruptly, in the eighth book. 

Valerius clearly borrowed material from the Argonautica of the 
Alexandrian poet Apollonius Rhodius (fl. c. 200 B.c.); and for 
his style and treatment he was deeply indebted to Virgil, though 
his Medea is a much gentler and less passionate figure than Dido. 
His work is free from some of the vices of Silver Latin epic poetry, 
such as display of erudition and exaggerated rhetoric, and the 
great 17th-century scholar, Nikolaes Heinsius, admired it. To 
the modern reader it seems less poetic than the best of Statius 
and less powerful than the best of Lucan, but it is a good narra- 
tive, in simple and direct language, which shows distinct dramatic 
talent. 

The Argonautica was unknown until the first four and a half 
books were discovered by Poggio at St. Gall in 1417, The first 
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edition was published in 1474. Later editions include P. Langen in 
Berliner Studien fiir klassische Philologie, new series, vol. 1 (1896— 
97), and O. Kramer in the Teubner series (1913). 

See W. C. Summers, A Study of the Argonautica of Valerius Flaccus 
(1894) ; J. W. Duff, A Literary History of Rome in the Silver Age, 
pp. 433-451 (1927). (An. K.) 

VALERIUS MAXIMUS (fl. c. a.D. 20), was the Latin 
author of a book of historical anecdotes. His family was poor, 
and he owed everything to Sextus Pompeius (consul A.D. 14, and 
proconsul of Asia), a kind of minor Maecenas, whom he accom- 
panied to the East c. a.D. 27. His book, Factorum et dictorum 
memorabilium libri ix (“Nine Books of Memorable Deeds and 
Sayings,” c. A.D. 31), was intended for use in the schools of rhet- 
oric. The anecdotes are drawn chiefly from Roman history, and 
include extracts from the annals of other peoples, principally the 
Greeks. The arrangement is loose and irregular, the style turgid, 
artificial, and showy, but Valerius can sometimes produce an effec- 
tive and well-placed pointed expression, an ingenious transition, or 
a clever piece of fancy. In spite of its contradictions and errors 
this varied collection proved very popular, especially in the Middle 
Ages. There is an edition in the “Teubner Series” with two later 
epitomes (the second surviving incomplete) by C. Kempf (1888) 
and an English translation by S. Speed (1678). 

It is not easy to determine Valerius’ sources. He made consid- 
erable use of Cicero. He also used Pompeius Trogus, Livy, an 
earlier historian, and probably Varro, It has not been proved that 
he used Sallust or Caesar. Valerius was a champion of Caesarism, 
and he reproduced the general feeling of the empire that the 
Romans of his day were inferior to their ancestors but greatly 
superior to the rest of the world. 

See J. W. Duff, A Literary History of Rome in the Silver Age, pp. 
65-81 (1927); R. Helm in Pauly-Wissowa, Real-Encyclopddie der 
classischen Altertumswissenschaft, 2nd series, vol, 8, col. ERA ( TARA 

(G. B. A. F. 


VALÉRY, (AMBROISE) PAUL (TOUSSAINT 
JULES) (1871-1945), French poet, critic, and essayist, was an 
outstanding literary personality in France and is recognized as a 
leading 20th-century writer. He was born on Oct. 30, 1871, at 
Sète, a small Mediterranean port where his father was a customs 
officer. He went to school (1884) and university (1888) at Mont- 
pellier, studying law and culti- 
vating his interest in poetry and 
architecture. In 1890 he began 
his lifelong friendships with 
Pierre Louys and André Gide 
(qq.v.). He was introduced to 
Stéphane Mallarmé in 1891. 

Valéry’s early poems (includ- 
ing “Narcisse parle,” “Orphée,” 
and “La Fileuse”), published in 
Symbolist reviews, were encour- 
agingly received, but after experi- 
encing an intense emotional and 
intellectual crisis at Genoa in 
1892 (the so-called nuits de 
Génes), he abandoned poetry and 
dedicated himself to the “Idol of 
Intellect,” transferring his atten- 
tion to mathematics, the physical 
sciences, and philosophical medi- 
tation. In October 1892 he went 
to live in Paris, where he regularly frequented Mallarmé’s literary 
circle. From 1897 to 1900 he worked as a civil servant in the 
French War Office; from 1900, the year of his marriage, to 1922 
he was private secretary to Edouard Lebey, director of the Havas 
New Agency. Invited by Gide in 1912 to revise some of his early 
verse for publication, Valéry became so engrossed in the technical 
problems set by one particular poem that he took five years to 
complete it. This single poem, La Jeune Parque (1917), about 
500 lines dedicated to Gide, suddenly brought fame and established 
Valéry as the outstanding poet of his day. His reputation was 
quickly consolidated with Album de vers anciens, 1890-1900 
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(1920) and Charmes (1922), a collection of 21 poe including 
his famous meditation in the cemetery at Sète, “Le Cimetière 
marin” (first published, 1920; translated by C. Day Lewis as “The 
Graveyard by the Sea,” 1947). From then on, apart from 
verse passages in his unfinished play Mon Faust (1946), Valéry 
wrote no more poetry, but his place as a major literary figure 
was secure, and in the remaining years of his life he was accorded 
numerous honours. He was elected to, the Académie Française 
in 1925, made administrative head of the Centre Universitaire 
Méditerranéen at Nice in 1933 and president of the Committee 
for Intellectual Co-operation at the League of Nations in 1936 
and became professor of poetry at the Collége de France in 1937, 
On his death in Paris on July 20, 1945, he was given a full stai 
funeral. f 

Though Valéry’s fame was first founded, and still largely rests, 
on his poetic achievements, and though he devoted considerable 
attention to the problems of poetry writing in his lecture courses 
at the Collége de France and in his principal volumes of literary 
essays, entitled Variété (5 vol., 1924-44) and Tel quel (2 vol, 
1941 and 1943), he repeatedly claimed that poetry in itself did 
not interest him and that literary composition, like mathematics 
and the sciences, had value for him only as a mirror to the work- 
ings of his own mind. 

Valéry’s prose writings reveal his interest in a wide variety 
of subjects: writers and philosophers in the Variété essays, dancing 
in L’Ame et la danse (1931; Dance and the Soul, 1951), archi- 
tecture in Eupalinos, ou l'architecte (1923; Eupalinos, or the 
Architect, 1932), the fine arts generally in Pièces sur Vart (1934; 
augmented ed., 1936) and Degas. Danse. Dessin (1938; Degas. 
Dance. Drawing, 1960), and education, politics, and civilization in 
Regards sur le monde actuel (1931, revised, 1945; Reflections 
on the World Today, 1948). But his most idiosyncratic works are 
all variations on the theme of the division within a human con- 
sciousness between the desire for self-contemplation and the de- 
sire for action: in /ntroduction a la méthode de Léonard de Vind 
(1895, reprinted with Note et Digression in Variété, 1924); In- 
troduction to the Method of Leonardo da Vinci, 1929); and la 
Soirée avec Monsieur Teste (1896, complete ed., 1947; An Evening 
with Monsieur Teste, 1936), he contrasts the infinite potentialities 
of mind with the inevitable imperfections of action; in La Jeune 
Parque he shows a young Fate uncertain whether to remain & 
serene immortal or to choose the pains and pleasures of human 
life; in “Le Cimetière marin” he broods by the sea at noon on 
Being and Not-Being, on the dead and the living; in many of 
poems in Charmes he portrays a series of Narcissus figures, all 
mirror images of himself, seeking not to praise, so much as to 
understand, their own image. if ; 

Though Valéry was predominantly interested in intellect 
problems, there is ample evidence in his work that he re 
his life keenly alive to the pleasures of the senses: the voluptuous: 
ness of his nude studies (“La Luxurieuse au bain,” “La Dormeuse, 
and the picture of Eve in “Ebauche d’un serpent”), the a 
with which he writes of the lovers’ embrace (‘Le Cimetière marin, 
“Fragments du Narcisse,” “La Fausse Morte”), or of the gh 
forms of beauty in the world around him—all show that he ia 
not himself a disembodied mind like Monsieur Teste. The distin 
tive feature of his prose and poetry, even when he is 
with the most abstract of subjects, is sensuousness; his bie 
always aphoristic and graceful, his poetry rich in images 
allusions, always classical in form and, at its best, 50 sinewy, 
subtly rhythmical, and musical that it can sustain com] 
with the verse of Racine. “tations 00 

Valéry’s Cahiers (1958-62) record his morning meditati the 
a wide range of topics, but particularly on the workings © 
human mind, and seem certain to increase his stature as a 
found and subtle thinker. 5T- 


9: 
Breriocrarny.—Editions and Correspondence: Oeuvres, 2 wig gil 

60), in the “Bibliothèque de la Pléiade” ; The Collected Worl 
Valéry, ed. by J. Mathews (1956- ; 7 of the 15 planned vou’ jpg. 
appeared by 1965); André Gide-Paul Valéry: Corresp? 
1942 (1955); Paul Valéry-Gustave Fourment: ‘Correspo et la tenit- 
1933 (1957). General Studies: M. Raymond, Paul Valéry igi), 
tion de Vesprit (1946; new ed., 1964) ; M. Bémol, Paul Ve 3 
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Ja Méthode critique de Paul Valéry (1950; reissued, 1960), Variations 
sur Valéry (1952); P.-O. Walzer, La Poésie de Valéry (1953) ; F. Scarfe, 
The Art of Paul Valéry (1954) ; F. E. Sutcliffe, La Pensée de Paul Valéry 
(1955) ; H. Mondor, Propos familiers de Paul Valéry (1957), Précocité 
de Valéry (1957); A. Berne-Joffroy, Valéry (1960); W. N. Ince, The 
Poetic Theory of Paul Valéry: Inspiration and Technique (1961) ; A. E. 
Mackay, The Universal Self: a Study of Paul Valéry (1961). See also 
R. Gibson (ed.), Modern French Poets on Poetry (1961). 
(R. D. D. G.) 

VALHALLA (Old Norse VALHG@LL), in Norse mythology, 
was the hall of slain warriors, who lived there blissfully under the 
leadership of the god Odin. Valhalla is depicted as a splendid 
palace, roofed with shields, where the warriors feast on the flesh 
of a boar slaughtered daily and made whole again each evening. 
They drink liquor which flows from the udders of a goat, and 
their sport is to fight one another every day. 

Thus they will live until the Ragnarök (Doomsday), when they 
will march out the 640 doors of the palace to fight at the side 
of Odin against the giants. When heroes fall in battle it is said 
that Odin needs them to strengthen his forces for the Ragnarök. 

Early Norse poets frequently allude to Valhalla and its splen- 
dours, but it is improbable that the belief in it was ever wide- 
spread among the common people. (G. T.-P.) 

VALLA, LORENZG (Laurentius VALLA) (c. 1407-1457), 
Italian humanist whose bold rationalism anticipated, during an 
important period of the Italian Renaissance, certain strands in the 
fabric of later European thought—in religious and legal reform, 
in the formation of Latin literary style, in the application of criti- 
cism to philosophy and to biblical, classical, and historical scholar- 
ship. He was born and educated at Rome, and after studying at 
Florence he taught and lectured at various places in Italy. At Na- 
ples he found a patron and protector in King Alfonso V of Aragon 
and Sicily, who made him his secretary and on occasion used his 
skill in political negotiations, For a time Valla’s fearless attacks 
on the temporal power of the papacy and other criticisms evoked 
hostility and persecution. Although Alfonso’s intervention saved 
him from the Inquisition, Valla later had to escape from his ene- 
mies at Rome. In 1448, however, the new pope, Nicholas V, ap- 
pointed him apostolic secretary (an appointment renewed by 
Nicholas’ successor), and soon after his return to the capital Valla 
started to lecture on rhetoric. He died in Rome on Aug. 1, 1457. 

Valla’s first known work, the dialogue on pleasure, De voluptate 
(1431), presented Stoic, Epicurean, and Christian views as rival 
tenets. The pagan creeds are shown to be inferior to Christian 
morality, but Epicureanism is vindicated against some of the cur- 
rent misunderstandings, and Valla himself professed sympathy for 
Epicurus’ hedonism. He also questioned the validity of medieval 
Aristotelianism in the field of logic. The critical notes on the New 
Testament, which he seems to have left incomplete on his appoint- 
ment at Rome, were published in 1505 by Erasmus. He translated 
Into Latin prose the first 16 books of Homer’s //iad and other 
Greek texts. Nicholas V had planned a series of Latin versions of 
classical Greek works for which Valla translated Thucydides—a 
useful rather than successful venture; his version of Herodotus 
temained unfinished. He emended the text of Livy and other 
authors, and he expounded Quintilian. His Elegantiae Linguae 

alinae criticized the traditional textbooks on grammar, medieval 
and ancient, turned attention from medieval Latin usage to classi- 
cal idiom, and soon became a standard textbook, thus, against its 
àuthor’s intention, helping to canonize Latin as a classical but dead 

nguage, Valla’s most decisive influence, however, was exercised 
Y his criticism of legal and historical documents. Foremost 
‘mong these is his exposure (written in 1440 but first printed in 
1517) of the Donation of Constantine (g.v.). Through a critical 
Study of the style and the contents of the supposed Donation, 
Valla disproved some of the legal and historical claims on which 

temporal power of the papacy was based. : 

See also REnatssance: Special Characteristics of the Italian 

Umanists, 7 
a pLIocRAP my —Large selections of Valla’s works were published 
; Basel in 1540 and 1543, Modern editions: De . . . Constantini dona- 
pone declamatio, ed. by W. Schwahn, in the “Teubner series” (1928) ; 
we trans, by C. B. Coleman (1922); De libero arbitrio, ed. by M. 

ossi (1934) ; Eng. trans, in E. Cassirer et al. (eds.), The Renais- 
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sance Philosophy of Man (1948); Scritti filosofici e religiosi, ed. by 
G. Radetti (1953). See also G. Mancini, Vita di Lorenzo Valla (1891) ; 
F. Gaeta, Lorenzo Valla: Filologia e storia nell’umanesimo italiano 
(1955); J. Sandys, History of Classical Scholarship from the Sixth 
Century B.C. to the End of the Middle Ages, vol. ii, pp. 66-70 (1908) ; 
for Valla’s translations see G. Billanovich and F. Ferraris, Italia 
medioevale e umanistica, vol. i, pp. 245-275 (1958). (C. O. Br.) 

VALLABHA (VALLABHACHARYA) (1479-1530), Indian re- 
ligious teacher and founder of an important Vaishnava sect (see 
VisHNUIsM) within Hinduism, the Vallabhacharis. Vallabha was 
born in Varanasi (Benares), the second son of a south Indian 
Brahman who with his wife had gone to that city on a pilgrimage. 
Legend relates how as a lad he mastered in four months a course of 
instruction in sacred scriptures that normally would have required 
several years. At the age of 12, upon the death of his father, 
Vallabha undertook a nine-year pilgrimage throughout India, dur- 
ing which he preached a doctrine of devotion (bhakti) to Krishna 
(q.v.). In recognition of his considerable skill as a disputant and 
promulgator of the religion, Vallabha was elected head of the 
Vaishnava sect and given the title of acharya or “teacher.” Finally 
settling in Benares, he lived with his wife and two sons, writing and 
teaching, until his death at the age of 52. 

Vallabha lived at a time of religious ferment in India, being a 
contemporary of another great Vaishnava saint, Chaitanya (q.v.), 
and of Nanak, the founder of Sikhism. With Chaitanya he was 
largely responsible for the return to the worship of Krishna away 
from that of Rama, which had dominated Vaishnava religion dur- 
ing the 14th and 15th centuries. At the centre of Vallabha’s teach- 
ing was the worship of Krishna in his earthly form as the youth 
who, according to the Bhagavata Purana, engaged in amorous 
sports with the cowherdesses (gopis) of Mathura. Krishna is re- 
garded as the Absolute (Brahman), the source of all existence, 
with whom the human soul is one in essence. Contrary to the 
asceticism of most Hindu sects, Vallabha taught that the body, 
being the vessel of the divine soul and being made of divine matter, 
should not be mortified or denied but instead fostered and enjoyed. 
God is worshiped not by fasting and physical austerities but by love 
of him and of the universe, of which he is the material cause. Val- 
labha thus rejected Shankara’s doctrine that the universe is the 
product of illusion (maya) and called his own interpretation of 
the Vedanta philosophy “pure nondualism” (Shuddhadvaita), there 
being acknowledged no power or reality other than that of the Ab- 
solute. The highest spiritual goal is to be reborn a gopi in Krishna’s 
heaven, there to participate eternally in blissful sports with the 
Lord. This is attained by the path of divine grace (Pushti Marga), 
unreserved love of the Lord and dedication of all—tan, dhan, man 
(body, wealth, spirit)—to him. 

Brstiocraruy.—R. G. Bhandarkar, Vaisnavism, Saivism and Minor 
Religious Systems (1913); H. Bhattacharya (ed.), The Cultural Heri- 
tage of India, 2nd ed., vol. iii (1953) ; C. Eliot, Hinduism and Buddhism, 
vol. ii (1954); H. H. Wilson, Religious Sects of the Hindus, 2nd ed. 
(1958). See also article “Vallabha” in J. Hastings (ed.), Encyclo- 
paedia of Religion and Ethics. (H. P. S.) 

VALLADOLID, a city of Spain, capital of the province of 
the same name, is situated in the northwestern part of the country 
on the Pisuerga River at its confluence with the Esgueva. Pop. 
(1960) 151,807 (mun.). Valladolid has one of the oldest universi- 
ties in Spain (13th century) and many other educational institu- 
tions. Itis connected by rail with other parts of Spain and with 
Lisbon and Paris, but it has no civil airport. Industry and com- 
merce are the most important sources of employment in the city, 
though some of its people also work in forestry and agriculture. 

Valladolid suffered severely in the Peninsular War, when many 
of its ancient buildings were destroyed by the French. Surviving 
architectural monuments are the Plateresque Palacio de Santa Cruz 
(late 15th century); the university, which has a Baroque façade 
(1715) by Narciso and Diego Tomé; the house of the counts of 
Rivadavia (now the Diputación Provincial), in which Philip II 
was born in 1527; and the Palacio de Capitanía General, a former 
royal palace, with a notable patio. The unfinished cathedral, in- 
corporating parts of a 13th-century structure, was begun in the 
1580s by Juan de Herrera and was consecrated in 1688. The 
facade is by Alberto Churriguera. Other churches include Santa 
María la Antigua (12th century); Las Angustias (late 16th cen- 
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tury); San Pablo (15th-17th centuries); and San Gregorio (15th 
century), with a magnificent late Gothic facade, now housing one 
of the best museums of wood sculpture and carving in the world. 
The Biblioteca de Santa Cruz owns more than 50,000 volumes, in- 
cluding many valuable manuscripts. Valladolid has a monument 
to Christopher Columbus (erected 1905), who died there on May 
20, 1506. 

The circumstances and exact date of the city’s foundation are 
unknown. The first certain mention of it appears to be in a letter 
of 1074 from Alfonso VI to Count Pedro Ansúrez granting him 
the lordship of the place, Under Ansiirez, Valladolid grew into a 
town of considerable importance. From Alfonso VII to Philip IT 
(and again from 1600 to 1606 under Philip III) Valladolid was 
the seat of the Castilian and then of the Spanish court, The 
Anstirez lordship was ended in 1208 when Alfonso VIII incor- 
porated Valladolid with the crown lands, Isabella of Castile and 
Ferdinand of Aragon were married there in 1469. Valladolid 
played an active part in the revolt of the Comuneros under Charles 
I (the emperor Charles V; g.v.). During the reign of Philip II a 
disastrous fire (1561) destroyed the centre of the town. Valladolid 
was prominent in both the Peninsular War and the Carlist Wars. 
It was occupied by Nationalist forces at the beginning of the Civil 
War of 1936-39. 

VALLADOLID Province is bordered north by León and Palencia, 
east by Burgos and Segovia, south by Segovia, Avila, and Sala- 
manca, and west by Zamora. Area 3,167 sq.mi. (8,202 sq.km.). 
Pop. (1960) 363,106. Topographically it is a great plain, lying 
in the basin of the Duero (Douro) River, which crosses it from 
east to west. The northern section of the province is part of the 
so-called Tierra de Campos, known as the “granary of Spain.” 
The most important crops are wheat, barley, oats, rye, and vege- 
tables; sugar and chicory are grown, and alfalfa and maize for fod- 
der. Irrigation and agricultural mechanization are increasing. 
The main industry is flourmilling, and there are other industries 
connected with food (sugar refining, vegetable canning, etc.), as 
well as metalworking, textile weaving, chemical manufacture, 
construction, tanning, and timber working. Wine production is 
important. 

Besides Valladolid city, the main provincial towns are Medina 
del Campo (mun. pop. [1960] 14,327), Iscar (5,133), Medina de 
Rioseco (5,011), Peñafiel (5,795), and Tordesillas (5,836). 

(J.-M. P. S.; Le. P. G.) 

VALLANDIGHAM, CLEMENT LAIRD (1820-1871), 
U.S. politician who was exiled for his opposition to the American 
Civil War, was born in New Lisbon, O., on July 29, 1820. He at- 
tended Jefferson College, Canonsburg, Pa., but left before graduat- 
ing. He then studied law and was admitted to the bar in Ohio 
in 1842. He soon turned to politics and was elected to the Ohio 
House of Representatives in 1845. From 1857 to 1863 he was in 
the U.S. House of Representatives, where he was noted for his 
strong opposition to the principles and policies of the new Republi- 
can Party. He became a leader of the Midwestern Democrats or 
“Copperheads,” who were opposed to the prosecution of the Civil 
War for the benefit of eastern interests. He bitterly attacked the 
Lincoln administration, charging that it was destroying the con- 
stitution and would end by destroying civil liberty in the North. 
In 1863 he made vigorous speeches in Ohio against the war and 
the administration, and for these he was arrested by the military 
authorities, tried by a military commission in Cincinnati, and 
sentenced to imprisonment. President Lincoln commuted his sen- 
tence to banishment, and Vallandigham was sent into the Con- 
federate lines, whence he made his way to Canada. His case was 
appealed to the U.S. Supreme Court, which decided in Ex parte 
Vallandigham (1 Wallace 243) that it had no jurisdiction. While 
in exile he received the Democratic nomination for governor of 
Ohio, but was defeated. In 1864, in spite of the order for his ban- 
ishment, he returned to Ohio and took active part in the campaign 
of that year. He wrote part of the national Democratic platform 
in which the war, as carried on by the Lincoln administration, was 
denounced as a failure. After the war he criticized the reconstruc- 
tion policy of the Republicans as unconstitutional and tyrannical, 
but in 1870, seeing the uselessness of further opposition, he advised 
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his party to accept the situation and adopt a “new depart 
phasizing financial issues. Vallandigham was an able lay 
popular politician. He died in Lebanon, O., on June 17, 18; 
accidentally shooting himself with a firearm that was 
in a murder trial. 

See F. L. Klement, Copperheads in the Middle West (1 
Merrill, Bourbon Democracy of the Middle West, 1865-1896. 

(W. 

VALLE, PIETRO DELLA (1586-1652), Italian traveler 
was born on April 11, 1586, at his family’s palace at Rome, Be. 
fore leaving Venice on June 8, 1614, he took a vow of pilg 
to the Holy Land. From Venice he sailed to Istanbul, where 
he remained a year, learning Turkish and Arabic. On Sept, 25, 
1615, he departed for Jerusalem by way of Alexandria, Cair 
Mt. Sinai. After visiting the holy sites he proceeded to Damascus, 
Aleppo, and Baghdad and then, early in 1617, to Isfahan, where he 
joined Shah Abbas in a campaign. Leaving Isfahan in October 
1621, he made his way to the coast, whence in January 1623 he 
sailed to Surat. He stayed for a year in India. On his homewar 
journey he visited Basra and took the desert route to Aleppo, 
March 28, 1626, he reached Rome, where he was welcomed in 
literary circles and appointed a gentleman of the bedchamber by 
Pope Urban VIII. The rest of Pietro’s life was uneventful, He 
recorded his travels in a series of letters to the learned Mario 
Schipano, who had encouraged his travels. He died at Rome on 
April 21, 1652. His letters were first published in three volumes: 
Turkey (1650), Persia (1658), and India (1663). An English 
translation appeared in 1665. rona 


Of the Italian text of his letters, the most valuable is that published! 
G. Gancia at Brighton, 2 vol. (1843) ; it contains a sketch of the: 
life by G. P. Bellori. For a fuller account of his life and travels; s 
Wilfrid Blunt, Pietro’s Pilgrimage (1953). (E. M.J.C) 


VALLE, a small department in southern Honduras, bordering 
the Gulf of Fonseca and El Salvador. Pop. (1961) 80,907, of 
which 90% was rural. Population is evenly distributed 
department. Nacaome, the departmental capital (pop. 
3,724), is on the Inter-American Highway and is connected by th 
Inter-Ocean Highway with Tegucigalpa. Amapala, a port on Tigre 
Island, handles nearly as much cargo as Puerto Cortés. Most of 
the department consists of coastal and low alluvial plains. “About 
55% of the land is used for farms; 28% is cultivated and 20% is 
in pasture. Important products are cotton, swine, cattle, sesa 
corn and beans. (C. F.J) 

VALLE D’AOSTA, the upper basin of the Dora Baltea River, 
from its source near Mont Blanc to just above Ivrea. Geograpi- 
cally and historically part of Piedmont, it formed: from 
autonomous region within the Republic of Italy. Pop. ( 2 
101,842. Area 1,260 sq.mi. (3,263 sq.km.). Through it runs: t 
important highway from the Po Valley to the Great and Little S 
Bernard passes. The capital and episcopal see is Aosta r 
Augusta Praetoria Salassorum), 1,920 ft. above sea level ee, 
mi. NNW by rail (48 mi. direct) from Turin, at the junction’ 
the two Alpine routes. Pop. (1961) 31,271. It was the 
of St, Anselm (1033-1109), archbishop of Canterbury. The ee 
is economically important for its dairy products and as eres 
centre, and has valuable hydroelectric resources. The local dial 
has strong Franco-Provengal affinities. ~< valley 

Originally the territory of the Salassi (a Celtic tribe), the ‘After 
was annexed and Aosta, the capital, was founded in 25 te passed 
the fall of the Western Roman Empire, Valle D'Aosta pi al 
through many hands until in the 11th century it came mS 
thereafter remained in, the hands of the house of Savoy: A 
preserved the walls, two gates, and the street plan of its Sor 
predecessor, as well as a fine triumphal arch in honour 0 „precinct 
the vaulted substructures of a large rectangular tempie het 
one complete wall of the theatre, and elements of the 625 yas 
and public baths. The plan, a strict rectangle of 792 i A i 
bisected longitudinally by the main valley road and crossed Ar i 
angles by another road, is laid out on a basis of 64 equa ming 
and is an outstanding example of Roman formal city Pe ang 
Of later monuments the cathedral is notable for its pac i 
12th-century floor mosaics, and the Church of St. ie 
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Romanesque cloisters and Gothic choir stalls. A feature of the 
valley is its magnificent series of medieval castles, 

BrstiocraPHY.—P. Toesca, Aosta (1911) ; P. Barocelli, Augusta Prae- 
toria (Forma Italiae xi, i, 1948) ; J. B. Ward-Perkins, Town Planning 
Review, vol. xxvi, pp. 127-154 (1955). (J. B. W.-P.) 

VALLE DEL CAUCA, a department of the republic of 
Colombia that encompasses the flat-floored valley of the upper 
Cauca River (elevation 3,100-3,300 ft.). Area 7,888 sq.mi. Pop. 
(1961 est.) 1,743,320. The department is a leading producer of 
sugar, rice, tobacco, and coffee. Buenaventura (q.v.), on the Pa- 
cific Ocean, connected with the capital city of Cali (q.v.) by both 
rail and highway, has become a leading port of the country. 
Through it moves the major portion of Colombia’s coffee exports. 
The ambitious Cauca Valley Development Project, a 20-year plan, 
was modeled on the Tennessee River Project in the U.S. 

2 (Js. J. P.) 

VALLE-INCLAN, RAMON DEL (1866-1936), Spanish 
novelist, dramatist, and poet, outstanding as a stylist, was born at 
Villanueva de Arosa (Pontevedra), on Oct. 28, 1866. After a 
childhood and youth in Galicia and a sojourn in Mexico in 1892, 
he settled in Madrid, where he became renowned for his colourful 
personality. Coming under French “decadent” and Symbolist in- 
fluences, he was early preoccupied with style. His first notable 
work, Sonata de otoño (1902), is the story of a latter-day Don 
Juan, the marquis of Bradomin, told in evocative, cadenced prose 
of great beauty. Bradomin, also the protagonist of three more 
Sonatas (1903-1905; Eng. trans. of all four, 1924), remains one 
of the memorable characters of Spanish literature. In other 
works Valle-Inclan developed a style rich in popular as well as 
literary elements, as in the prose Comedias bárbaras (Aguila de 
blasén, 1907; Romance de lobos, 1908; Cara de plata, 1923), 
about the patriarchal Don Juan Manuel de Montenegro and his 
brood of wild sons. Later, with a growing social and political 
consciousness, Valle-Inclán wrote plays, novels and verse in a 
tone of burlesque tragedy and a style superbly adapted to his 
grotesque, satirical, Goyalike vision, calling the new genre esper- 
pento (“an ugly, ridiculous person or thing”). In this vein are 
his last novels, Tirano Banderas (1926; Eng. trans. 1929), 
with its vivid portrayal of a Latin-American despot, and the 
unfinished series, El ruedo ibérico: La corte de los milagros 
(1927), Viva mi dueño (1928), and the posthumous Baza de es- 
padas (1958), dealing with the political degradation of 19th-cen- 
tury Spain, Valle-Inclán died at Santiago de Compostela on 
Jan, 5, 1936. 

Brntiocrapuy.—M. Fernandez Almagro, Vida y literatura de Valle- 
Inclán (1943) ; A. Zamora Vicente, Las “Sonatas” de Ramón del Valle- 
Inclán (1951) ; P. Salinas, “Significacién del Esperpento o Valle-Inclán, 
hijo pródigo del 98,” in Cuadernos Americanos Morac pO: 

SL. Fr. 

VALLEJO, a city of Solano County, Calif., U.S., on San Pablo 
Bay at the mouth of the Napa River north of the Carquinez Straits, 
'sat the head of deep water with a 35-ft. (11 m.) channel to San 
Francisco, 25 mi. (40 km.) SW. Pop. (1960) 60,877; Vallejo- 
Napa standard metropolitan statistical area (Solano and Napa 
counties), 200,487. (For comparative population figures see table 
n CALIFORNIA: Population.) 

It was named for the Mexican soldier and pioneer, Gen. Mariano 
Guadalupe Vallejo, who explored the area in 1830. In January 

l, a few months after California’s admission to the United 
States, General Vallejo offered the legislature 156 ac. (63 ha.) of 
land for a state capital at San Pablo Bay. Although the offer was 
Accepted and the legislature moved from San Jose, Vallejo served 
4S the state capital for only seven days in January 1852 and for a 
à month in 1853, The establishment of the Mare Island naval 
Shipyard in 1854 permitted the town to survive and prosper. 
bi he rapid growth of Vallejo’s population and economy after 

40 Was due largely to varied military operations in the area, of 
Which the most important continued to be Mare Island. Impor- 
ant civilian industries include flour milling and meat packing. 

e city is the economic hub of the agriculturally rich Solano 
we noted for its production of sheep and wool, field crops such 
& tomatoes and sugar beets, and a large variety of fruit and nut 

OPS. The public school system of the city includes a junior col- 
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lege. Vallejo is the home of the California Maritime Academy, 
a special institute conferring the bachelor’s degree based on an 
accelerated program. (M. H. Mo.) 

VALLES, JULES (1832-1885), French journalist and nar- 
rative writer, was a defender of democratic and revolutionary 
ideas who added a personal note to the 19th-century tradition of 
critical realism. Born at Le Puy-en-Velay (Haute-Loire) on 
June 10, 1832, he was educated at Saint-Etienne, Nantes, and 
Paris. He was arrested for republican conspiracy after the 
coup d’état of December 1851, On liberation, he began a literary 
career broken by periods of bohemian life and by two brief in- 
tervals as an administrator in education and in the Préfecture de 
la Seine. 

Under the Second Empire Vallés worked for numerous news- 
papers, including Le Figaro, L’Evénement, and Le Progrès de 
Lyon. In 1857 his first book, L’Argent, was published anony- 
mously. He founded a politico-literary weekly, La Rue (1867; 
banned in 1868), and a daily, Le Peuple (1869), in which he 
attacked established institutions. When Le Peuple failed for lack 
of funds, Vallès stood for the lower house in 1869 as a “candidate 
for misery.” He was arrested as a suspect in August 1870 but 
freed on the fall of the Second Empire. In February 1871 he 
founded his most famous daily, Le Cri du Peuple. As a member 
of the Paris commune, he was forced to flee from the city when the 
communards were defeated in May 1871; in 1872 he was con- 
demned to death im absentia. Until amnesty for the survivors of 
the commune was declared in 1880, Vallés took refuge in London 
and Brussels. During this time he contributed to the French 
press, using such pseudonyms as Jean La Rue. After his return 
to Paris, in 1883 he revived Le Cri du Peuple, which became 
France’s leading Socialist newspaper. He died in Paris on Feb. 14, 
1885. 

Vallés’s books include three volumes of a notable autobiographi- 
cal novel, Jacques Vingtras: L’Enfant (1879), Le Bachelier 
(1881), and L’/nsurgé (1886). Letters concerning a projected 
fourth volume were published in 1950 as Le Proscrit: Correspon- 
dance avec Arthur Arnould. The novels are lively, direct, and 
often caustic, as are his articles collected in Les Réfractaires 
(1865), La Rue (1866), and La Rue à Londres (1884). 

See L. Scheler (ed.), Oeuvres complètes (1950- ); U. Rouchon, La 
Vie bruyante de Jules Vallès, 2 vol. (1935-37). (H. Mı.) 

VALLETTA (Varerra), the capital and administrative cen- 
tre of Malta, lies on the northeast coast of the island. Pop. (1957) 
18,202; (1964 est.) 17,872. Built after the great siege of 1565 
and named after Jean Parisot de La Valette, the grand master of 
the order of the Knights of St. John of Jerusalem, it became the 
capital of the island in 1570. The nucleus of the city is built on 
the promontory of Mt. Sceberras that runs like a tongue into the 
middle of a bay, which it thus divides into two harbours, Grand 
Harbour to the east and Marsamxett Harbour to the west; these 
are subdivided again into creeks by smaller peninsulas. The 
streets of Valletta, constructed at right angles, run along and across 
the central ridge of the main promontory, and most of them end 
on each side toward the water in steep flights of steps. The busiest 
street is Kingsway, the main thoroughfare, which, together with 
Merchants Street, is the chief shopping centre. 

One of the most interesting buildings in the city is St. John’s 
Co-Cathedral, formerly the conventual church of the Order of 
St. John but now equal in rank with the archbishop’s cathedral 
at Mdina (q.v.). It was designed by the Maltese architect 
Girolamo Cassar and built by the grand master Jean Lévesque de 
la Cassière between 1573 and 1578. Mattia Preti (1613-99) deco- 
rated the ceiling of the church; he also painted some of the altar- 
pieces for the side chapels. Other important buildings by Cassar 
are the Palace of the Grand Master (1574), now shared by 
the governor general and the House of Representatives and con- 
taining the armoury of the Order of St. John; the Auberge d’Ara- 
gon; and the Auberge de Provence, now a national museum. Of 
the other auberges (lodges of the knights of Malta) by Cassar 
those of France and Auvergne were destroyed during World War 
II. The Royal Malta Library (containing 300,000 volumes and 
1,450 manuscripts) was constructed by Stefano Ittar at the end 
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of the 18th century. The Royal University of Malta, in St. Paul 
Street, was founded by the grand master Emmanuel Pinto in 1769. 
After Malta was annexed to the British crown by the Treaty of 
Paris in 1814, Valletta became a naval and military station of the 
first importance. However, its value as a strategic base declined, 
and the naval dockyard has been converted for commercial use. 
Valletta has no industries, but the large transit trade and the local 
trade of the island are centred in the city. Its artistic treasures 
and equable climate make the city a considerable tourist attraction. 
Transport is by bus, taxi, or the local horse-drawn vehicle called 
the karrozzin. Valletta was the principal objective of severe bomb- 
ing raids on Malta by German and Italian aircraft during World 
War II. See also Matta: History. (P. J. Nu.) 

VALLEYFIELD (Saraserry-DE-VALLEYFIELD), a city in 
Beauharnois County, Que., Can., 25 mi. (40 km.) SW of Montreal, 
at the eastern end of Lake St. Francis and at head of the Beau- 
harnois Canal section of the St. Lawrence Seaway. . Pop. (1961) 
27,297, of which 90% are French-speaking. It is the seat of a 
Roman Catholic bishopric and serves as an administrative and 
cultural centre for the surrounding agricultural areas. Industry 
has been attracted to the area because of available hydroelectric 
power and a large labour force. Important products are cotton 
and silk yarns, paper, bronze, drugs, canned goods, and wood prod- 
ucts, (W. F. Ss.) 

VALLEY FORGE, an area about 20 mi. NW of Philadelphia, 
Pa., U.S., where the American Revolutionary Army of about 11,- 
000 men under George Washington spent the winter of 1777-78. 
Their sufferings there from cold, starvation, and sickness hallowed 
the historic site for Americans. The troops wintered in log huts 
and received little food or clothing. On Dec. 23, 1777, Washing- 
ton wrote: “We have this day no less than 2,873 men in camp unfit 
for duty because they are barefooted and otherwise naked. . . . 
Numbers are still obliged to sit all night by fires.” There were 
many desertions and occasional symptoms of mutiny, but for the 
most part the soldiers bore their sufferings with heroic fortitude. 
In February 1778 the winter encampment became the first train- 
ing camp of any United States armed forces. Under the drill- 
master, Baron Frederick von Steuben (g.v.), the Army was reor- 
ganized, and left Valley Forge June 19, 1778, an efficient fighting 
unit. Of the original encampment 2,033 ac. are owned, main- 
tained, and preserved by the commonwealth of Pennsylvania and 
known nationally as Valley Forge Park. Washington’s Head- 
quarters, Varnum quarters, Commissary quarters, and much of the 
military works used by the Continental Army were restored. The 
ruins of the valley forge, an iron plant that gave name to the area 
and that the British burned in September 1777, have been exca- 
vated, Statues of Anthony Wayne and Von Steuben and the Na- 
tional Memorial Arch, erected as a tribute to all the men, are 
outstanding monuments. 

The locations of troop units from each of the 13 original colonies 
are indicated by granite markers. One memorial to Washington 
is the magnificent Washington Memorial Chapel with its carillon 
of 49 bells. (G. S. J.) 

VALLEY OF TEN THOUSAND SMOKES, a volcanic 
region in Alaska, which came into being at the time of the eruption 
of Mt. Katmai on the Alaskan peninsula on June 6, 1912. An 
ancient trail led through the valley, so that it was well known to 
have been rich in plant and animal life, a favourite hunting ground 
of the natives. One of the first events in the Katmai eruption was 
the bursting forth of a new volcano, Novarupta, in the floor of 
one arm of the valley. Probably from this vent, and other smaller 
ones, issued the great flow of incandescent sand which filled the 
floor of the valley, 17 mi. in length and 4 mi. in width, utterly con- 
suming everything in its path until it reached the lower end of the 
valley, where the trees were merely turned to charcoal. At the 
time of its discovery not ten thousand but millions of jets of 
steam were issuing from the floor of the valley from vents ranging 
in size from a tiny crack to pits or craters 150 ft. in diameter. In 
temperature they ranged up to 1,200° F. « hot enough to melt zinc 
and to set ablaze a stick held in the steam. Immediately following 
the hot sand flow Mt. Katmai exploded, Its three-peaked snow- 
covered crown was blown to bits, leaving a crater 3 mi, wide, 
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containing a lake 3,700 ft. below the crater rim. Kodiak 
100 mi. away, was covered with a blanket of volcanic ash a 
deep. Acid rains fell in Cordova, 360 mi. distant, while the fy 
tarnished brass in Victoria, B.C., 1,500 mi. away. The haze: 
noted in Virginia and at the bureau of standards in Washi 
D.C. The dust from Katmai thrown into the higher layers of 
atmosphere robbed the north temperate zone of 10% of the sung 
heat in the summer of 1912. Because Katmai is located ina J 
almost uninhabited, not a human being lost his life, though | 
eruption was one of the largest ever known. 

The Valley of Ten Thousand Smokes and its neighbouring 
ders were discovered by Robert F. Griggs, director of the Nati 
Geographic Society’s expeditions of 1915-19. This region prove 
to be so stupendous a volcanic laboratory as well as so rich in 
scenic value that in September 1918 Pres, Woodrow Wilson set 
aside the whole district, totaling 2,697,590 ac., as the Katmai 
National Monument. (Ei ey 

VALLEY STREAM, a village of New York, U.S., in Nassau 
County, about 16 mi. from Manhattan, is the first suburban com- 
munity outside the political limits of New York City on the 
shore of Long Island. The village was first settled in 1647 omopen, 
flat, farm country. It was incorporated in 1925. 4 

Valley Stream is almost entirely suburban in character; between 
60% and 70% of its working population commutes to New York 
City, After World War II its population steadily increased until” 
practically no land was available for new housing. The communi 
has long been regarded as an ideal suburban residence because of 
its convenience to Manhattan and also to Long Island’s beaches 
and recreational facilities. For comparative population figures” 
see table in New York: Population, (Wi. M.D.) 

VALLOMBROSA, a town of Tuscany, Italy, is in a mountain 
valley, 21 mi. (34 km.) SE of Florence. Surrounded by a mage 
nificent forest, it was originally the site of the hermitage of Sta, 
Maria d’Acquabella and later that of the Benedictine monastery 
founded c. 1015 by St. John Gualberto (or Gualbert; see Vale 
LOMBROSIANS). Though the monastery was plundered by te 
troops of Charles V in 1529 and those of Napoleon in 1808 z 
finally confiscated in 1866, its rich art works remain: the “Trinitàf 
by Lorenzo Lippi; the magnificent reliquary of the arm of St. Joh $ 
Gualberto by the Florentine goldsmith Paolo Sogliari (1500); an 
the fine choir of wood inlaid and carved by Francesco da Pog- 
gibonsi. The monastery has become by turns a meteorological stä- 
tion, a health resort, and a school of forestry. (M. T, AN, 

VALLOMBROSIANS (Concrecatio VALLIS UMBROSAE 
Orpinis S. Benepictr; CVOSB), an independent monastic E 
gregation founded by St. John Gualbert (995-1073); formeny 
a Cluniac monk of San Miniato, Florence, with a group of 1 
in the Apennines at a place later called Vallombrosa (q.0.): 
design was to combine the eremitical life with the cenobiti¢ T 
to give a penitential and strictly contemplative interpretation f f 
the Rule of St. Benedict (q.v.). Wishing to free the monks 1 
all material cares and duties, he introduced (perhaps adoni 
Spanish practice) a class of conversi or lay brethren who live 
a separate establishment. In later life Gualbert became theha 
of Popes Leo IX and Gregory VII and of St. Peter Damian 1h 
reform movement of his day, The order spread rapidly in i 
and later in France, where the abbey of Chézal-Benolt a 
Bourges was the head house; it declined before the Rely : 
but still exists in Italy with a few small houses and abou 
monks. Vallombrosians produced notable historical and sci > 
works; Galileo was at one time their pupil. 20-308 
Pee Heimbucher, Orden und Kongregationen, vol. OLD. K) 

f f to 

VALOIS, a historic region of France, which gave ee i 
the second line of the third, or Capetian, dynasty of artement 
corresponds to the southeastern quarter of ‘a dép ie 
of Oise with an adjacent portion of Aisne (gg.v-). + oianls 

Under the MAEA kites and under the first Car 
the county of Valois or pagus Vadensis, with its ee onnais 
was an administrative district bounded north by the a east 
(county of Noyon), northeast by the Soissonnais (Soisso™ y 


y 
by the Orceois (pagus Orcensis or county of Oulchy), 50% 
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the Multien (county of Meaux), southwest by the county of Senlis, 

and west by the Beauvaisis (Beauvais). With the growth of feu- 

dalism it became a hereditary countship. Dynastically united with 
the Vexin (borderland between the Ile-de-France and Normandy) 
in the early Capetian period, it passed in 1077 to the House of 

Vermandois (see Picarpy). By this time Crépy was the capital. 

In 1214 Philip II Augustus of France annexed Valois to the royal 

domain. 

Louis IX of France granted Valois in 1240 to his mother, 
Blanche of Castile (d. 1252), and in 1268 to his son Jean Tristan 
(d. 1270). Philip IMI left it in 1285 to his son Charles (q.v.; 
1270-1325). The latter’s son, who became king of France as 
Philip VI (q.v.) in 1328, the first of the Valois line, granted the 
countship in 1344 to his son Philippe (see ORLEANS, Ducs D’), on 
whose death in 1375 the title was transferred to King Charles V’s 
son Louis, later duc d’Orléans (q.v.), though Philippe’s widow 
Blanche enjoyed the revenues till her death in 1392. Raised to 
the rank of duchy for Louis in 1406, Valois remained a possession 
of the successive ducs d'Orléans till 1498, when his grandson be- 
came king of France as Louis XII. The duchy was then granted 
to the future Francis I of France. 

In the 16th century Valois was repeatedly conceded to prin- 
cesses: in 1516 to Jeanne d’Orléans, comtesse de Taillebourg (Fran- 
cis I’s aunt; d. 1520); in 1530 to Marie de Luxembourg, comtesse 
de Vendôme (Francois de Bourbon’s widow; d. 1546); in 1562 to 
Catherine (g.v.) de Médicis; and in 1582 to Catherine's daughter 
Margaret (q.v.), consort of the future Henry IV. 

Louis XIII of France gave Valois to his brother Gaston, duc 
d'Orléans (g.v.), in 1630. Louis XIV gave it in turn to his brother 
Philippe, likewise duc d’Orléans (g.v.), in 1661. The latter’s 
descendants held it till the Revolution. 

The duchy of Valois, larger than the original pagus, included 
the ancient Orceois and the northernmost part of the ancient 
Multien, It was divided into six chdtellenies: (1) Crépy, including 
Villers-Cotteréts and Nanteuil-le-Hardouin; (2) La Ferté-Milon; 
(3) Pierrefonds, including nearly all the forest of Compiégne, but 
not Compiégne itself; (4) Béthisy, or Verberie; (5) Oulchy, in- 
cluding Braine; and (6) Neuilly-Saint-Front. 

VALPARAÍSO, coastal range province of central Chile, the 
smallest (1,976 sq.mi.) and second most populated. Pop. (1960) 
618,112, The province is administered from the city of Valparaíso 
(qv.). Adjacent is Vina del Mar, a luxurious beach resort. The 
province embraces the lower Aconcagua basin and such westward 
draining lowlands as the Limache and Casablanca valleys. Dairy 
pastures and vineyard, orchard, truck and grain crops are common 
to all lowlands. Near Limache (pop. [1960] 27,728 [mun.]), 
Quillota (41,749 [mun:]); and La Calera (21,712 [mun.]), farm- 
Ing is most intensive. The province, second to Santiago in indus- 
trial development, produces over 15% (in value) of Chile’s manu- 
factured goods. Leading manufactures are food and tobacco 
Products, textiles, chemicals, cement, and clothing. The Concón 
Petroleum refinery and Quintero and Viña del Mar tank farms are 
Chile’s most important. All-year roads and highways and an 
electrified railway link the urban centres with each other and 
with Santiago. La Calera and Llaillay, respectively, are junctions 
for the railway to north Chile and the trans-Andean railway route. 

branch of the Valparaiso-Santiago railway serves Quintero. 

Quintero, Maitencillo, Algarrobo, and El Quisco are popular coast 

‘sorts. The Juan Fernandez Islands (g.v.) and Easter Island 

(9.0.) are administered from Valparaiso province. (J. T.) 
VALPARAISO, the second city and first seaport of Chile, 

‘apital of the province of the same name, lies on the south side of 

y broad open bay of the Pacific, 115 mi. N.W. by rail of Santiago. 
0p. (1960) 259,680 (mun.), The city stands on the slopes of a 

Breat semicircular spur of the coastal plateau which ends in the 

rocky peninsula of Punta Angeles. This point affords good shelter 

Z the bay from southerly and westerly storms, but leaves it open 
those from the north. 

3 he commercial quarter with its port works, warehouses, banks, 
OPping centre and railway to Santiago occupies reclaimed land 
Jacent to the crescent-shaped bay, as do the administrative 
uildings grouped around Plaza Sotomayor. The cathedral, parks, 
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boulevards, theatres, cafes and a few surviving colonial buildings, 
notably the church of La Matriz, are also concentrated in the 
lower part of the city, of which other principal streets are Calle 
Esmeraldas and Avenida Pedro Montt. The naval academy build- 
ings and residential quarters are located on the steep slopes and 
valleys of encircling hills, many of the poorer dwellings occupy- 
ing the highest parts. Funicular railways, elevators, steps and 
zigzag roads connect the upper and lower city. The population 
grew relatively slowly in the middle decades of the 20th century, 
for the tourist resort of Viña del Mar, adjacent to Valparaiso on 
the northeast, increasingly acted as a residential suburb. 

Communications.—The state railways connect the city with 
Santiago by electrified line, and by steam lines with all the impor- 
tant cities and ports of Chile from Pisagua in the north to Puerto 
Montt in the south. Valparaiso is the western terminus of the 
Transandine railway, and thus has direct overland connection with 
Buenos Aires. Good highways run to the resort towns north and 
south and to the capital. Internal airlines link the city with other 
parts of Chile. 

Commerce and Industry.—Valparaiso is pre-eminently com- 
mercial and industrial. There are foundries, and factories produc- 
ing chemicals, textiles, sugar, paints, clothing, leather goods and 
vegetable oils. About 60% of Chilean imports enter the coun- 
try through the port, and although its exports are but 5% by 
value of the Chilean total, its significance in internal maritime 
communications is paramount, 1,000,000 tons of shipping using the 
port annually. It is a terminal and major port of call for several 
international shipping lines, and its dock facilities, sheltered by a 
great breakwater, 3,000 ft. long, are modern, well-equipped and 
capable of accommodating the largest liners afloat. 

History.—Valparaiso was founded in 1536 by Juan de Saave- 
dra, who named it after his birthplace near Cuenca in Spain. In 
1578 it was captured by Sir Francis Drake, in 1596 by Sir John 
Hawkins, and in 1600 it was sacked by the Dutch under Oliver van 
Noort. The port and town were of little note during the colonial 
period, for free commercial intercourse with the colony was for- 
bidden. In 1819, near the end of its war of independence, its popu- 
lation barely reached 5,000. The relaxation and final breaking of 
the Spanish mercantile monopoly, the birth of the Chilean navy and 
its supremacy along the Pacific coast of South America, and the 
linking of Valparaiso with Europe by steamship services were 
powerful factors in the transformation of the little town into a 
great port, Other factors were British investment in the commerce 
of the new republic, the function of Valparaiso as a refueling and 
provisioning port for those coming from Europe via Magellan’s 
strait to the gold fields of California, and the governmental sup- 
port provided, particularly by Diego Portales, in the 1830-40 
period. This expansion was checked in 1866 by a bombardment by 
the Spanish fleet which demolished a large part of the town. It 
was also partially sacked during the civil war of 1891 when con- 
gressional troops entered the city after their victory over President 
Balmaceda’s forces. In 1906 an earthquake, the worst Valparaiso 
ever experienced, destroyed much of the city but permitted its re- 
building in its present modern form. From ashes and debris streets 
were widened and paved, better business premises arose and a mod- 
ern water supply and sewerage system were provided. 

The growth of Santiago and the centralization of commerce in 
the capital have caused many businesses to move from Valparaiso, 
and the city has thus declined relatively in importance. It re- 
tains, however, a marked individuality and character reminiscent 
of older European ports; and the influence of its strong British 
connections is still evident. (G. J. B.) 

VALTELLINA (German VELTLIN), the upper valley of the 
Adda, is located in Lombardy, northern Italy. Historically it also 
comprised the Liro (San Giacomo) Valley, now the province of 
Sondrio. Today the whole valley belongs to Italy, except the side 
valley of Poschiavo, which belongs to the Swiss canton of the 
Graubünden (Grisons). The chief towns are Sondrio, Tirano, 
Chiavenna, and Morbegno. Near Bormio there are some popular 
mineral springs, known since Pliny’s time. 

The highest points in the ranges enclosing the valley are the Piz 
Bernina (13,303 ft. [4,055 m.]) in the Bernina Alps, the Gran 
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Zebrù (12,661 ft. [3,859 m.]) in the Ortler district, and the Monte 
Disgrazia (12,067 ft. [3,678 m.]), the highest peak entirely within 
the water basin of the valley. Four well-marked Alpine passes are 
traversed by good roads—the Stelvio (9,052 ft. [2,759 m.]) from 
Bormio to Spondigna in the Adige Valley, the Bernina (7,316 ft. 
[2,230 m.]) from Tirano to the Swiss town of Samedan in the 
Upper Engadine, the Aprica (3,875 ft. [1,181 m.]) from Tirano 
to the Val Camonica and Lake Iseo, and Umbrail (8,209 ft. 
[2,502 m.]; the highest in the Swiss Alps) from near the top of the 
Stelvio to the Swiss valley of Müstair. There are railways from 
Colico, on Lake Como, past Sondrio to Tirano, from Colico to 
Chiavenna, and from Tirano to Samedan. 

The population is Italian speaking and Roman Catholic, the 
valley being in the diocese of Como. The shrine of the Madonna 
of Tirano attracts large numbers of pilgrims. The valley, par- 
ticularly its lower portion, is extremely fertile, and vigorous mea- 
sures have been taken to prevent inundations of the Adda, Chest- 
nuts, vines, mulberry trees, and fig trees abound, and there are 
many picturesquely situated churches, castles, and villages. The 
Valtellina has become important for its hydroelectric plants, and 
its chief products are wine and honey. 

History.—After the defeat of the Lombards (774) the Valtel- 
lina was given by Charlemagne to the abbey of Saint-Denis near 
Paris. In 824 Lothair I gave the churches of Poschiavo and 
Bormio to the bishop of Como. Bormio was won in 1205 by the 
men of Como, who in 1006 had received one-half of Valtellina from 
the emperor, and by 1214 they were masters of the entire valley. 
They retained Bormio till 1300, when it freed itself. In 1335 the 
Visconti of Milan became lords of Como, and therefore of Valtel- 
lina. 

As early as 1360 men from the Raetic uplands to the north made 
incursions into Valtellina on the pretext that it had formed part of 
ancient Raetia, This claim was extended in 1404 when, in return 
for kind treatment received during his exile, Mastino Visconti 
(son of Bernabò) gave to the bishop of Chur his share of the 
Milanese, including Poschiavo, Bormio, and Valtellina. The forces 
of the Three Leagues of Raetia (see GRAUBÜNDEN), encouraged 
by these developments, invaded the valley in 1486-87, Poschiavo 
becoming in 1486 permanently a member (not a subject land) of 
the Gotteshausbund. In 1512 Chiavenna, Bormio, and Valtellina 
were also seized and harshly ruled. Mastino Visconti’s donation 
was solemnly confirmed in 1516 by the emperor Maximilian I. 
In 1530 the bishop of Chur was forced to sell to the Three Leagues 
his title to these two districts. At the time of the Reformation 
Poschiavo became Protestant, but the other two districts clung to 
the old faith and came under the influence of Carlo (Charles) Bor- 
romeo. 

Valtellina was extremely important to the Habsburg powers 
(Spain and Austria) as it afforded a direct route between their 
Milanese and Tirol possessions. Hence a great struggle for it took 
place between them on one side and France, with the sympathy of 
Venice, on the other during the so-called Thirty Years’ War (q.v.). 
The religious conflicts in Graubiinden led to reprisals in the “sub- 
ject land” of Valtellina. In 1620 the Spanish and Catholic faction 
(headed by the Planta family) massacred from 350 to 600 Protes- 
tants in the valley. For the next 20 years the valley was the scene 
of great strife, being occupied twice by the Spaniards, twice by 
the French, and twice put under papal trusteeship. For the prin- 
cipal figure of its own politicians in this period see JeNATSCH, 
Georc. Finally, in 1639 the region was returned to its old masters 
on eet that the Catholicism of the valley should be main- 
tained. 

In 1797 Bormio and Valtellina were annexed to the Cisalpine 
Republic, in 1805 to the Napoleonic kingdom of Italy, and in 1815 
(despite the remonstrances of the Raetian leagues) to the kingdom 
of Lombardo-Venetia, held by the emperor of Austria. In 1859 
they were ceded, with the rest of Lombardy, to Sardinia-Piedmont. 
Poschiavo followed the fortunes of the Gotteshausbund. It be- 
came (after 1798) part of the Helvetic Republic, and in 1803 part 
of the Swiss canton of the Graubiinden (Grisons). (G. Ku.) 

VALUATION, under U.S. law, has assumed great impor- 
tance particularly in three fields: taxation, corporate reorganiza- 
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tion and public utility rate regulation. This discussion does not 
encompass valuation problems presented in the guise of dama 
for injury to person or property or for property taken, which aii 
frequently in damage suits, eminent domain cases and under insur. 
ance policies. (See DAMAGES.) 

Although essentially the same terms, value, market value and 
fair value, recur in various branches of the law, valuation methods 
and the results reached vary markedly with the circumstances 
and purposes of the valuation. While the traditional legal defn. 
tion of value—the price at which property would change hands 
between a willing seller and a willing buyer with neither under 
compulsion to act—is regularly repeated by the courts, it con- 
tributes little to the solution of valuation problems. Realistic 
valuation requires a recognition that value is a term which js 
not, in Justice Oliver Wendell Holmes’s words, “a crystal trans. 
parent and unchanged” but instead “the skin of a living thought 
and may vary greatly according to the circumstances and the time 
in which it is used” (Towne v. Eisner, 245 U.S. 418, 425, 38S, Ct 
158, 62 L. Ed. 372, 376 [1918]). 

Taxation.—The constitutions or statutes of most states re- 
quire real property, and in some states personal property, to be 
assessed, for tax purposes, at full value, cash value, fair value 
or by a similar standard. While the terms used by the statute 
vary, there is no discernible difference in assessments made by 
reason of the particular language used. Three principal methods 
of valuing real property are used in administering property tax 
statutes; (1) analysis of market data, with particular emphasis 
on current sales and bids and offers affecting the property being 
valued and comparable property; (2) consideration of cost of 
reproduction of the property, reduced by accrued depreciation; 
and (3) capitalization of the earnings of the property, Evidence 
of sales prices of comparable property, made on an arm’s length 
basis by vendor and vendee not labouring under undue pressure 
to sell or to buy is ordinarily the best evidence of value, In- 
deed this is the very essence of the value being sought. Such 
evidence is rarely available, for the sales each year are com- 
paratively few in relation to the vast number of properties te- 
quired to be assessed. Because the very definition of value as- 
sumes a free and steady market, it has been suggested that just 
as in income tax cases where the statutes typically tax the receipt 
of property at its market value, no tax should be imposed where 
no market exists. Such a rule would exempt from property kesk 
tion large blocks of property and in depressed times would play 
havoc with state and local tax revenues. It is, accordingly, k 
established that the terms value, full value and cash value, or p 
ad valorem statutory phrases are not synonymous with me 
value. A whole host of cases arising during the depression 0! 
1930s produced judicial decisions (and in some cases sta 
modifications) requiring properties to be valued by reference i 
a nonexistent normal market. Where evidence of sales Sie 
exist, bona fide offers to buy and sell may be used. In ie the 
with such evidence, a major obstacle lies in establishing tha at 
properties sold or bid or offered are in fact comparable in charactety 
location and other qualities. the ap 

The capitalized earnings method lends itself best to j 
praisal of commercial rental property and apartment ete 
is based on the premise that future income capabilities bre 
the present value of the property. Actually the future y 
the prediction of which is a hazardous undertaking, is ae ate 
certained by reference to past earnings, and the capitalizati a 
is determined by reference to the expected return from rea i 
in the community. Many difficulties arise in determining " 
income from the property, once gross rents have been pe in the 
Depreciation, adequacy of the use of and improvemen ine give 
property, the appropriate capitalization rate and other fac 
rise to much controversy in using the earnings method. duction 

The courts have placed a good deal of reliance on rep" ata ate 
cost, less depreciation, particularly where market price ses. 2 
unavailable, as a method of valuation in property tax E exceed 
some states, assessed values of improvements may A puyet 
reproduction cost, less depreciation, on the theory thal jacement 
would in ordinary circumstances pay more than the rep! 
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yalue of the property. The techniques of estimating replacement 
costs have greatly advanced in the 20th century. Elaborate tables 
giving the cost per cubic foot of erecting buildings of various 
types have been prepared and are published in assessors’ manuals; 
they are kept up-to-date by price indexes and current market 
costs, Depreciation is typically determined on a straight line 
basis, and obsolescence must also be taken into account. 

In practice, it is seldom possible for the assessor to find ade- 
quate sales data, or to determine the replacement cost or to com- 
pute the capitalized income for more than a small proportion 
of the properties to be assessed. Consequently, the practical 
solution adopted by assessors is to utilize a comparative mass 
appraisal approach derived from the three methods of valuation. 
By the use of sales and income data, various types of land are 
reduced to front or square footage rates for standard parcels. 
These standard units become the base for valuing land, adjusted 
for special features, such as corners, depth, terrain and so forth. 
Similarly, various types of buildings are reduced to standard unit 
cubic footage costs for each classification of improvement; once 
a structure is assigned to a particular classification, replacement 
cost new is determined and adjustment is made for depreciation. 

In the second half of the 20th century there was a growing rec- 
ognition that assessment methods had failed to achieve equality 
among property owners, both because of inadequacies in the as- 
sessing staffs and the dislocations in values produced by wide 
price fluctuatiéns, rapid and large scale movements of population 
and industry and new technological developments in construc- 
tion. A 1957 study made by the Assessment Advisory com- 
mittee of the New York State Board of Equalization and Assess- 
ment found that over half the sample parcels of properties studied 
in cities were assessed at more than 25% above or below the 
average for the assessment roll, and that about one-third the prop- 
erties in towns and villages showed at least a 25% variation from 
the over-all level. While extensive revisions have been made in 
assessment methods and procedures, including the making of 
periodic reassessments of property, improvement in the calibre 
and training of assessing personnel and vesting of greater control 
and supervision of assessments in state equalization or taxing 
boards, significant developments have been taking place in the 
courts to achieve greater equality among property owners. The 
extent of judicial review of ad valorem assessments varies 
markedly among the states. Thus, in some states—California, 
Illinois and Texas are among them—assessed valuations will not 
be set aside by the courts unless they are “arbitrary,” “capricious,” 
or are so excessive as to be “constructively fraudulent” or in- 
volve “an error of law.” In such states taxpayers are virtually 
denied judicial relief from overassessment or inequality in assess- 
ment except in the most flagrant cases, or the application of meth- 
ods or rules of assessment regarded as erroneous by the courts. 
These courts proceed on the theory that the assessing function has 
been vested in the assessor and that his judgment as to valuation, 
erroneous though it may be, is not subject to judicial review unless 
tainted by fraud, caprice or error of law. In other states, among 
them Alabama, Iowa, New York and Pennsylvania, the courts 

ve gone to the opposite extreme, allowing a very broad scope 
for judicial review. While these courts pay lip service to the rule 
that the action of the assessor is prima facie correct, once the tax- 
Payer introduces valuation testimony attacking the assessments, 
the courts essentially take over the assessment function and make 

eir own determinations as to assessed values. The result -of 

S approach is not only a usurpation of an executive function 
y the courts but it has also produced an unending flow of prop- 
erty tax litigation to clog the courts. Thus, in New York city 
done about 10,000 property tax cases per year were filed. 

he scope of judicial review should depend on the character of 

t administrative review. If the taxpayer is given a fair hearing 
ne the action of the assessor before a competent, impartial 
a independent review board, the courts ought to be limited to 
sidering problems of laws, errors of method and impropriety in 
procedure, However, if the administrative review is a perfunc- 
ate tubber-stamp type of hearing conducted by the taxing agency 
elf or by other personnel in the executive branch of the govern- 
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ment, then there is considerable justification for broad judicial 
review. 

An intermediate view of the place of judicial review in prop- 
erty tax assessments has been adopted by the courts of other states, 
notably, Massachusetts and Ohio. In those states, the courts 
respect the valuations made by the assessing officers, without pay- 
ing the slavish deference accorded to their action in states such as 
California, Illinois and Texas. Only “errors of law” are review- 
able, but the absence of substantial evidence to support the as- 
sessor’s action is regarded as an error of law. Here the courts 
are following the principles of judicial review of action of admin- 
istrative officers which have been developed in the law generally. 

A virtual revolution in property tax assessments took place in 
several states as a result of a series of landmark decisions by the 
highest state courts in New Jersey dealing with inequality of 
assessment, a requirement emphasized by the mandate embodied 
in all but two or three state constitutions that assessments must 
be equal and uniform. It is notorious that despite statutory 
requirements of full value assessments, few taxing authorities 
seek even to approximate full value. The key, therefore, to an 
equitable distribution of property taxes is equality of treatment 
of various property owners. Effective relief from inequality in 
assessment was, however, barred by the rule long followed in New 
Jersey and other states, that so long as a taxpayer could not 
show that his property was assessed at more than its full value, 
he could not have his assessment reduced in the courts, despite 
a showing that other properties were assessed at a lower percentage 
of full value than his property. Although the United States 
supreme court had held as early as 1923 in the landmark case of 
Sioux City Bridge Co. v. Dakota county (260 U.S. 441 [1923]) 
that such a rule violated the taxpayer’s federal constitutional 
right to equal protection of the laws, a number of state courts 
continued to deny reductions in the complaining taxpayer’s as- 
sessment and to offer him instead the expensive and impracticable 
procedure of starting proceedings to have all other assessments 
brought up to the level of his assessment. Such decisions helped 
perpetuate the single most striking characteristic feature of U.S. 
ad valorem taxation, namely, that the statutory mandate to tax 
all property at uniform full value has been consistently ignored 
for at least many decades. When a group of taxpayers in Essex 
county, New Jersey, indignantly challenged an upward reassess- 
ment of a selected group of properties, while property in the county 
generally remained at the old level, the New Jersey court in 1954 
held that the property owners were entitled to have their as- 
sessments reduced (Baldwin Construction Co. v. Essex County 
Board of Taxation, 16 N.J. 329, 108 A. 2d 598 [1954]). This 
decision initiated a development in the New Jersey courts which 
resulted in holding that assessments at anything less than full 
value are illegal (Switz v. Township of Middletown, 23 N.J. 580, 
130A. 2d 15[1957]). This was a highly salutary development, for 
so long as assessors flout the legal requirement of assessing all 
properties at full value (or at a lower fixed statutory percentage), 
inequalities and unfairnesses will be rife. Legislation was intro- 
duced in New Jersey, and was in force in some other states, re- 
quiring assessment at a fixed percentage for all properties but at 
values less than 100%. Whether substantial uniformity and 
equality would be achieved under such legislation was uncertain. 

Intangibles present a host of troublesome valuation problems 
in death and income taxation. The statutory standard is typically 
fair market value, Securities traded on stock exchanges or other 
public markets are ordinarily valued by reference to market quota- 
tions. However, where a large block of securities is involved, 
the courts have generally accepted so-called blockage valuation. 
Here testimony of experts as to the price which can be obtained 
for the block of stock being valued and the costs of marketing the 
stock typically result in lower valuations than market quotations 
involving small blocks. 

The valuation of a substantial business, with its fixed and cur- 
rent assets and its tangibles and intangibles, is a considerable 
undertaking. Many states are confronted with the even more dif- 
ficult task of determining, particularly for purposes of property 
taxes on public utilities and capital stock taxes on corporations 
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generally, the value of a portion of a business which is conducted 
in more than one state. Under the federal constitution a state 
may ordinarily tax only the portion of the corporation’s business 
or assets located within its borders. Apportionment formulas have 
been developed which admittedly do not accurately measure the 
value of the portion of the corporation’s assets, business or capital 
stock employed in the state but which are acceptable handy tools 
for solving an extraordinarily difficult valuation problem. The 
most widely used formula for apportioning the assets (or the net 
or gross income where that is the base of the tax) of an interstate 
business among the states is the so-called Massachusetts formula, 
which averages the ratios of (1) the value of real property and 
tangible personal property within the state to the total wherever 
located; (2) business receipts from business done in the state to 
total business receipts; and (3) payroll within the state to total 
payroll. Because the United States supreme court has sustained 
virtually every apportionment formula which has been challenged 
before it—and properly so under the federal constitution—the 
multistate business is at times subject to a myriad of formulas 
which sometimes produce aggregate valuations exceeding the total 
value of the enterprise. 

Corporate Reorganization.—In corporate reorganizations 
which stem from insolvency, or in the case of solvent corporations 
reorganized under the Public Utility Holding Company act of 
1935 or other regulatory statutes, valuation is required to establish 
(1) the extent and nature of the securities which can soundly be 
issued by the reorganized company on the basis of its assets; and 
(2) the degree to which existing security holders are entitled to 
participate in the reorganized enterprise. In contrast with valua- 
tions in other areas in which the courts lean heavily on asset values 
and on past earnings, the law in insolvency reorganizations has 
developed toward acceptance of the principle that values are 
determined primarily by reference to estimated future normal 
earning power, giving weight to past earnings adjusted to reflect 
actual and expected changes in conditions. These earnings are 
capitalized at the rates at which the market for securities of 
comparable enterprises reflects the capitalization of the earnings 
of those enterprises, Asset values are ordinarily significant only 
where they exceed the earnings valuation, in which case liquidation 
of the enterprise is indicated. 

An important doctrinal development took place in reorganizations 
under the Public Utility Holding Company act which affected the 
results. In administering the act, the Securities and Exchange 
commission (SEC) utilized the investment-value doctrine under 
which the claims of securities surrendered were determined by “the 
value of the securities on the basis of a going business and not 
as though a liquidation were taking place” (15 SEC Ann. Rep. 
124 [1949]; Electric Bond and Share Co., 21 SEC 191, 197, 210, 
21 SEC 309, 21 SEC 457, enforcement granted S.D.N.Y. [1945]; 
compare Otis & Co. v. SEC, 323 U.S. 624 [1945], SEC v. Central 
Illinois Securities Corp., 338 U.S. 96 [1949]). The bundle of rights 
embodied in the surrendered security determined the scope or mag- 
nitude of the claim, not as it stated obligations to be fulfilled, but 
only to the extent that these obligations were in fact reflected by the 
value of the business as a going concern. The effect of the applica- 
tion of this doctrine was to entitle security holders to receive at 
times less and at other times more than the contractual liquidation 
value of the claim. Nevertheless, because most holding companies’ 
reorganizations were carried out in the 1940s and 1950s, when the 
national economy was expanding rapidly and the utility industry in 
particular experienced a phenomenal growth, in point of fact, fre- 
quently the new securities issued turned out to have a market value 
far in excess of the apparent investment value of the old securities 
surrendered, At the same time, participation and values were 
preserved for common stock and other junior securities. 

The investment value doctrine is held by the supreme court, as 
well as by the Securities and Exchange commission, to be inap- 
plicable to bankruptcies, cases under chapter X of the Bankruptcy 
act and other insolvency reorganizations, where the courts deal 
with enterprises that have failed. In such circumstances, under the 
so-called absolute priority principle, the security holder is entitled 
to measure his claim by liquidation standards. Nevertheless, even 
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in insolvency cases, this does not mean that he is entitled | 
immediate cash liquidation value of his claim, but only to: 
that will, within a reasonable time, sell at prices equiyal 
claims they replace. In actual operation, however, th 
prices of securities issued under this rule particularly 
insolvency reorganizations, often failed to reach the 
senior security holders within a few years after the reo; 
These results reflect weaknesses in applying the doctrin 
sive optimism in determining value, as well as an un 
effort to prevent the wiping out of junior claims. While 
dom of applying liquidation standards and the propriety 
to the absolute priority rule in insolvency reorganizations 
been the subject of dispute in the literature, the differen 
nature, origin and objectives of insolvency reorgan 
compared with Public Utility Holding Company act 
tions justify the rejection of the investment company do 
the former type of cases. Nek 

In mergers and similar combinations of corporations, 
stockholders are generally entitled to be paid the value of | 
stock. Unlike insolvency reorganizations and reorganizatio 
der the aegis of regulatory commissions, primary weight 
placed on market quotations of the stock being appraised, and in 
some states consideration is also given to past earnings and a 
valuations. In only a few jurisdictions do stockholders 
liquidating value (i.e., asset value), when it can be 
that such value exceeds the amounts determined by refi 
market quotations, capitalization of past earnings or other 
employed. 

Public Utility Valuations.—The United States con: 
as interpreted by the courts, requires the states and the J 
government, in regulating rates of public utilities, to permit 
sonable return on the property dedicated to the public sé 
1898, in the momentous case of Smyth v. Ames, the supreme} 
held that utilities were entitled to a reasonable return 0 
value of their properties and that in ascertaining fai 
original cost of construction, the cost of reproduction 
amount and market values of the utility’s stocks and bond 
to be taken into account. The first two decades of the 
tury witnessed a struggle in which utilities typically sough 
their properties valued by reference to original cost to prote 
historical investments, while state rate commissions fo 
vantageous to give greater weight to cost of reproduction ( 
cases with adjustments for depreciation). With the sharph 
costs of production brought on by World War I the tabl 
largely turned, and the utilities sought values measured by 
duction costs; they succeeded by the middle 1920s in 09 
reversals by the supreme court of decisions of state reat 
commissions for failure to give adequate weight to repre y 
costs. Justice Louis Brandeis dissented from these holdin 
advanced the theory that the rate base should be determin 
the “amount prudently invested” in the property dedicated 
lic service. In the 1940s the supreme court largely al 
the role of safeguarding to utilities a fair return on the 
value of the properties, took the position that the valuati 
tion belongs to regulatory agencies and limited its review ® 
orders to a determination as to whether “reasonable rate 
been allowed. While the contours of the conception ™ 
rates” had not yet been rounded out in the second half 0 
century, it was clear that the revenues must be sufficient to 
the utility to meet its operating expenses and interest and n 
requirements and to maintain proper credit and market 

Valuation for utility rate purposes was thus lodged a 
in the administrative agencies. Each of the valuation 
available to such agencies has its defects and shortcomings. 
use of original cost often involves proof of costs incurré 
decades previously, with records that are inadequate oF i 
been destroyed or lost; padded costs and unwarrant 
tures must be squeezed out. Reproduction costs involve 
and speculation as to costs of labour, materials and E 
every major fluctuation in costs requires a revised valual 
prudent investment theory eliminates some of the defect no 
nal cost and reproduction cost valuations, but, as 1$ trug y 
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fields, valuation by a single yardstick or by formula seldom pro- 
duces acceptable results. A consideration of all these methods ap- 

ears to be required, but the soundness of the judgment of value 
to be reached will depend on the expert knowledge, the integrity 
and the economic predilections of the valuers, for public utility 
valuations have their roots in the political and social attitudes of 
the day; it is not surprising, therefore, that utility valuations tend 
to fluctuate with the temper of the times. (See also AGRICUL- 
yurAL Economics: Farm Appraisal; APPRAISAL, REAL ESTATE.) 

England.—In English law a valuation may be said to 
be an opinion of the value of goods or of an interest in land or 
in land and buildings. Valuations, particularly of land or of land 
and buildings, can be made for various purposes, including sale, 
purchase, mortgage, insurance, compensation of different kinds 
and for purposes of taxation including rating, income tax and 
death duties. The opinion may be of capital or of rental value 
and the valuer’s opinion of the same interest in a property may 
vary according to the purpose of his valuation, because of the 
statutory provisions under which the valuation is made or because 
of considerations which in the valuer’s opinion are involved. 

The usual methods of valuation employed include: (1) direct 
comparison of capital value between the property to be valued and 
other similar properties, either as entities or by means of a suitable 
unit; for example, farm land is often valued at so many pounds 
per acre; (2) cost of construction of buildings; ( 3) profits, in the 
case of certain types of business premises; for example, licensed 
premises; (4) residual basis, usually applied to properties upon 
which it is necessary to expend capital in carrying out improve- 
ments in order to realize the full potentialities of the property; (5) 
investment basis, which consists of applying a rate of interest to 
an actual or to an estimated income to arrive at capital value. In 
connection with the last method, valuers often employ various 
tables of compound interest. 

Where a contract has been made for the sale of property at a 
valuation, a valuation made in accordance with its terms will be 
conclusive as between the parties, in the absence of fraud, col- 
lusion or mistake. Where there has been an agreement to sell 
goods on the terms that the price is to be fixed by the valuation 
of a third party and such third party cannot or does not make such 
valuation, the agreement is voided; but if the goods or any part 
thereof have been delivered to and appropriated by the buyer, he 
must pay a reasonable price therefor. Where the third party is 
prevented from making the valuation by the fault of the seller 
or buyer, the party not in fault may maintain an action for dam- 
ages against the party in fault. 

Where the fixing of a value by valuers is not of the essence 
of an agreement, but is wholly subsidiary to it, the courts will, 
if justice requires it, ascertain the value in order to carry the 
agreement into effect. In a case where an agreement had been 
entered into for the sale of a house at a fixed price and of the 
fixtures and furniture therein at a valuation by a person named 
by both parties, and he was refused permission by the vendor to 
enter the premises for that purpose, the vendor was ordered to 
allow the entry. A valuer is liable to the person who has em- 
Ployed him for the consequences of negligence or want of due 
Care on his part, but to that person only and not to any other. 

is services are thereby rendered worthless he will not be able 
to recover anything by way of remuneration. He is not, as a rule, 
able for a mistaken opinion of value. See Auction; ESTATE 
AND House AGENTS. 
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i ate Taxation, 2nd ed. (1950); Assessment Advisory Committee to 
a New York State Board of Equalization and Assessment, Real Prop- 
i Y Assessment, 1st Report (1957); Ralph S. Rice, “Primary Problems 
stei Toperty Tax Valuation,” Taxes, 27:135 (1949) ; Jerome R, Heller- 
an ‘The Appeal Machinery in Property Taxation,” 1958 National 
oe Assn. Proc., p. 429 (1958) ; Public Administration Service, Stand- 
sessi for Assessing Real Property (1957) ; National Association of As- 
Hae Officers, Assessment Principles and Terminology ( 1937); Victor 
tients} “The Investment Value Doctrine and Corporate Readjust- 
s,” Harv, Law Review, 12:645 (1959). (J. R. H.) 
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VALUE. In everyday speech the word “value” is used in 
several different contexts, e.g., “moral values,” “aesthetic values,” 
etc., and with various shades of meaning. One thing these uses 
have in common is reference to some standard of worth. In eco- 
nomics the value of any good or service is measured by the amount 
of other goods or services for which it will exchange. This de- 
pends on relative prices, and so the name “theory of value” has 
been given to the branch of economics that seeks to explain what 
it is that determines the relative prices of different goods and 
services. These relative prices do not always conform to widely 
accepted notions of what different goods and services are “worth” 
in other senses of the word. A “pop” singer often earns more 
than an opera singer. Goods that are essential to life, such as salt 
and water, may be very cheap, while others by no means essential, 
e.g., jewels or rare stamps, are very expensive. A satisfactory 
theory of value must explain such paradoxes. 

Prices sometimes fluctuate as a result of transient influences, 
such as changes in weather or in fashion, or errors of judgment 
on the part of producers. Such changes may be regarded as devi- 
ations from a norm that is determined by more fundamental forces, 
and it is these with which value theory is mainly concerned. For 
a long time economists sought for a single and absolute deter- 
minant of value, and some believed that they had found it in 
human labour. Adam Smith described labour as “the ultimate and 
real standard by which the value of all commodities can at all times 
be measured and compared,” though in another place he said that 
account must be taken of the rent of land and the profits earned 
by capital. 

The theory was presented in its purest form by David Ricardo. 
He showed that the rent of land was not a causal factor in value, 
since the value of a good had to be high enough to cover its cost 
of production on the worst land in use, which would be earning 
no rent. He regarded capital as stored-up labour and assumed 
that the proportion of capital to labour was roughly the same for 
all goods. He was thus able to ignore interest on capital and to 
maintain that the normal prices of goods tended to be proportional 
to the amount of labour required to produce them. 

The labour theory was taken up by Karl Marx and a number of 
socialist writers, but it is unsatisfactory in several ways: it does 
not deal adequately with differences between various types of 
labour; it eliminates interest on capital only by means of an arbi- 
trary and unreal assumption; and it affords no recognition of the 
part played by organization and by risk bearing in the productive 
process. In seeking a way out of these difficulties, some writers, 
including John Stuart Mill, turned to a cost-of-production theory 
of value, asserting that normal prices tended to be proportional 
to the costs of production. 

For an article to have value it is necessary that someone have a 
use for it. Smith, Ricardo, and Mill had all distinguished be- 
tween value in use and value in exchange, but they did not carry 
the idea of value in use very far. During the second half of the 
19th century, however, it was raised to a central position in value 
theory as a result of the writings of W. S. Jevons, of Karl Menger, 
and of M. E. L. Walras. They showed that, other things being 
equal, the utility per unit of a good declines with an increase in a 
consumer's rate of purchases. A rational consumer will adjust his 
purchases so that the utility that he gets from the last unit bought 
is just equal to that which he could get by spending his money in 
some other way. The utility of this last unit, which is only just 
worth buying, is known as the marginal utility of a good, and it 
follows from this reasoning that the prices of different goods will 
tend to be proportional to their marginal utilities. 

The synthesis of the cost-of-production and marginal-utility 
theories owes much to the work of Alfred Marshall, Marshall 
distinguished four “agents of production”: land, labour, capital, 
and organization. He accepted and extended the Ricardian view 
of rent but maintained that the normal reward of the other three 
factors must be included in cost of production. The “normal” 
reward, in this sense, would be that which was necessary to main- 
tain a given supply of a factor engaged in the production of a 
particular good. Marshall analyzed the way in which cost of pro- 
duction varied with changes in the rate of output and developed 
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the concept of marginal cost, analogous to that of marginal utility. 
He was thus able to show that, given time for adjustments to take 
place, a change in either the demand for or the cost of production 
of a good would lead to a change in its rate of production such as 
to keep both marginal cost and marginal utility equal to price. 
Hence, he says, “We might as reasonably dispute whether it is the 
upper or the under blade of a pair of scissors that cuts a piece of 
paper as whether value is governed by utility or cost of produc- 
tion.” 

The cost of producing any article depends on the prices of the 
various “factors of production”; i.e., all the services either of 
persons or of land and capital that go into producing it. The 
theory of value must, therefore, study the prices of these factors. 
Factor prices, like goods prices, are determined by supply and 
demand, but the supply of many factors is determined by forces 
outside the scope of economics; e.g., by the size of the working- 
age population. When the supply of a good or a factor is given, 
its price must be such that the given supply will just satisfy the 
demand. 

The price that must be paid for a factor used in the produc- 
tion of any one good depends partly on the demand for that factor 
for the production of other goods. This, in turn, depends on the 
demand for those goods and on the cost of other factors used in 
their production. Hence no one price can be strictly determined 
except in relation to all others, and the logical extension of the 
marginal-utility and cost-of-production theories is the “general 
equilibrium” analysis, used by most modern value theorists, in 
which these relationships are all expressed as mathematical func- 
tions from which relative prices can be determined by the solution 
of a number of simultaneous equations. 

Marshall generally assumed a state of free and perfect competi- 
tion, though he discussed monopoly briefly as a special case. 
There are, however, many types of market structure intermediate 
between pure competition and simple monopoly. Purchasers may 
be prevented from buying from the cheapest seller, whether 
through ignorance, prejudice, or cost of transportation. An in- 
dustry may be dominated not by a single monopolist but by a few 
large firms; or competition may be deliberately restricted either 
by actual agreement or by tacit understanding between firms. 
Much of the work in value theory after Marshall’s death was de- 
voted to one or other of these situations. 

Another controversial change was that which by the middle of 
the 20th century had come about in the treatment of marginal util- 
ity. While some economists still maintained that marginal utility 
is intrinsically measurable and that it can actually be measured in 
some situations (though not in all) by the amount of money that 
a consumer is prepared to pay for a marginal unit of a good, others, 
asserting that the cardinal measurement of utility is impossible, 
adopted a system in which the consumer is supposed to have only 
an ordinal scale on which various combinations of goods can be 
ranked in order of preference; the consumer is then supposed to 
choose the combination of goods that gives him the maximum 
utility attainable in any given situation, but no attempt is made to 
measure utility. Yet other economists rejected the idea of utility 
altogether and attempted to reconstruct a theory of demand on 
purely behaviourist lines, simply assuming that the consumer 
makes a series of consistent choices but without saying anything 
of what lies behind them. 

These changes made value theory more realistic, but they robbed 
it of some of its generality and took economists further than ever 
from the acceptance of any absolute standard of value. Value 
came to be equated with relative price, and the word price came 
to displace the word value in much of the contemporary literature. 

See also references under “Value” in the Index, 

BrsrrocrapHy.—A. Marshall, Principles of Economi 
( 1920) ; H. D. Henderson, Supply and jes rev. a ata 
Hicks, Value and Capital, 2nd ed. (1946) ; J. A. Schumpeter, History of 
Economic Analysis, ed. by E. B. Schumpeter (1954). (E. V. My.) 

VALUE, THEORY OF, in philosophy, deals with the notion 
of the valuable or the good in the widest sense, embracing not 
only the morally good but also the beautiful and the true. Value 
(q.v.) has long been a fundamental notion of political economy, 
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but it was not until the 19th century that it came to be Universal) 
recognized as one of the great philosophical topics. The discoye i 
of a general theory of value has been held by some to be « 
greatest philosophical achievement of the 19th century,” and it 
development as a special field of psychological and philosophica) 
oy. has gone so far that a special name has been created for it 
axiology. 

It should be understood that, while many philosophers rarely 
use the term “value theory,” most of the topics contained under 
this heading are still discussed by them under that of “ethic” 
or “moral philosophy.” 

History of the Value Notion.—Plato conceived the good or 
value as the supreme “idea” (see Inea) and the constructive prin- 
ciple of the world which organizes all its forms or laws, Aristotle 
also, in proposing to view all things teleologically and to make the 
relation of a thing to its end or value essential to its very being, 
implied not only the objective reality of value qualities but also 
their supremacy over all the other attributes of things, Neither 
Plato nor Aristotle developed this line of reflection fully, nor did 
succeeding philosophers investigate the subtle and perplexing prob- 
lems involved in it. Plato himself called this the most difficult 
question of all science. Nevertheless, the general principle enunci- 
ated by Greek philosophy continued to be the rule throughout the 
Middle Ages, and the objectivity of value the key to all thinking, 

The modern developments of the subject proceed directly from 
Immanuel Kant (1724-1804). The classical conception of the 
objectivity of the good or value had been abandoned by empirical 
thought: if the “secondary” qualities, such as colour, taste, sound, 
etc., are made dependent upon the percipient subject, all the more 
must the “tertiary” qualities, such as beauty, goodness, etc., be 
made dependent upon human desire and feeling. Furthermore 
Kant definitely ruled out the possibility of any metaphysical theory 
of value accessible to the “theoretical” reason of human beings. 
Kant, however, could not accept this as the whole story of values, 
the objectivity of which he restored, in a new form, by means 
of his appeal to the “practical” reason as distinct from the “theo- 
retical” (see KANT, IMMANUEL), 

While a large part of modern axiology or general theory of value 
has developed under the inspiration of Neo-Kantianism (¢.v.), itis 
to R. H. Lotze (q.v.; 1817-81) more than to any other man pet- 
haps except Nietzsche that the popularity of the term value is at- 
tributable. - Certainly Lotze more than any other was responsible 
for the prevalence of the idea of value as an ultimate Le 
philosophy. Albrecht Ritschl (g.v.; 1822-89), Lotze’s theologic 
colleague at Göttingen, made the value notion central in the dis- 
cussions of religion and theology and furnished modernist tenden- 
cies in theology with a large part of their inspiration and much k 
their terminology. He agreed with Kant that the objects oie 
ligion are objects of faith as distinct from knowledge in the se 
tific sense, but he developed much further the notion that | fe 
are matters of value judgment as distinct from theoretical i i 
ment, although equally capable of certainty and validity. ‘He 
mainly to Ritschl that is due the distinction between judgmeni a 
value and judgments of fact and the subordination of Ja 
of fact to judgments of value. From Ritschl’s position it was i 
to pass to that of Wilhelm Windelband (1848-1915), ae 3 
gether with Heinrich Rickert (1863-1936) and Hugo Münster 
(g.v.; 1863-1916), developed Neo-Kantian axiology. of the 

On the other hand, the chief stimulus to the development | an 
general theory of value as a distinct field of psychologic ag: 
philosophical study came from the work of two Austrian p EN 
phers, Alexius Meinong (g.v.; 1853-1920) and Ce 
Ehrenfels (g.v.; 1859-1932). A fresh analysis of val 
economic sense by the Austrian economists Eugen Böhm- sulted, 
(1851-1914) and Friedrich von Wieser (1851-1926) had y d 
among other things, in raising many problems of psycho! K einong 
even philosophical importance. Under their influence, and firs 
and Ehrenfels investigated values other than economies 5 
undertook a systematic study of the entire field of ve y the 
more philosophical developments of the subject were a hake 
work of Meinong. Starting with the psychological concen jective 
economists, he gradually came to the view of values as ° 
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and independent of their being experienced, At this point the 
problems of the two movements outlined above, the one Lotzian 
and Neo-Kantian, the other Austrian, tended to coalesce. From 
the end of the 19th century we must also note the influence of 
Friedrich Nietzsche (g.v.; 1844-1900) with his “revaluation of 
all values,” and that of philosophical pragmatism (q.v.), for which 
knowledge is subordinated to practice and truth becomes a form 
of value. 

In the first half of the 20th century great influence was exer- 
cised by the thoroughly objectivist views of G. E. Moore (q.v.; 
1873-1958), of Max Scheler (q.v.; 1874-1928), and of Nicolai 
Hartmann (qg.v.; 1882-1950). Between World Wars I and II 
there was a strong and increasing tendency toward a subjectivism 
which reduced what had seemed to be objective value judgments to 
mere expressions of the speaker’s attitude, but subsequently there 
has been a marked tendency to seek some kind of compromise 
between this and objectivism. 

Conflicting Theories of Value.—wNaturalistic Theories — 
Naturalism may be defined as the type of view which reduces value 
concepts to empirical ones falling within the sphere of a natural 
science. The science is usually psychology, for it seems very 
plausible to many to define value or good simply in terms of human 
experience. Examples of naturalistic definitions of good are: ob- 
ject of an emotion of approval (David Hume); pleasure (Jeremy 
Bentham); object of interest (Ralph Barton Perry); such as 
would be desired by anybody who knew its true nature (Henry 
Sidgwick, tentatively, and Guy Cromwell Field); conducive to 
satisfaction and fulfillment (Brand Blanshard). Definitions have 
also sometimes been given which would make value concepts into 
concepts of biology or sociology such as “what ultimately tends 
to further human survival” or “tends to maintain a stable society.” 
Some naturalists introduce the notion of an impartial judge and 
say that “good” or “right” is what would win the approval of such, 
but it may be doubted whether this can be done without a vicious 
circle; i.e., an impartial judge must be defined as one who is in- 
fluenced “rightly” by each side of the issue. 

A new flexibility has been given to naturalistic theories by the 
greater realization of the subtlety of language resulting from the 
linguistic studies started under the influence of G. E. Moore and 
Ludwig Wittgenstein. A naturalist need no longer regard himself 
as committed to any single definition but may think himself as 
just seeking to enumerate the various empirical circumstances 
which lead to our pronouncing something good, Naturalism has 
two features very attractive to many: (1) it makes ethics simply 
a natural science; and (2) it makes all value judgments empirical, 
thus dispensing with the need for an appeal to a priori intuitions. 
_ Objective Theories.—Naturalistic theories are objective in an 
important sense because they admit of value judgments being 
true or false, as judgments, for example, in psychology are. Fur- 
ther, in most forms of naturalism, they are claimed to be true not 
only of the individual who makes any particular judgment in ques- 
tion but of all or most men, But many would still call a naturalis- 
tic theory subjective in that it makes values relative to the in- 
terests and feelings of men. Against this it has been maintained 
that values have a being completely independent of their appre- 
lension by us, 

With the possible but much disputed exception of natural 

auty, intrinsic values cannot be regarded as inhering in physical 
objects; but this independent being still has been assigned to 

lem sometimes as subsisting in a nonexistent realm, sometimes 
4S properties of mind and of the states and experience of minds 
ut properties of an order outside the field of psychology or 
of any other natural science. The best-known exposition of the 

tter view was given by G. E, Moore in Principia Ethica (1903), 
Hd he put forward the doctrine that good was a simple inde- 
aoe Property. It must be understood that he is speaking not 
ot all senses of “good” or “value” but of intrinsic goodness, the 
Sense in which we call something good when we hold it to be 
Worth having or worth pursuing for its own sake, and not only as 
Means to something else. By “definition” Moore here means 
analysis, and it does seem clear that all concepts could not be 
‘alyzable without a vicious infinite regress. To say that good is 
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indefinable is not to say that it is unknowable any more than 
would be the case, for example, with yellow, since it may be 
known by direct apprehension; however, in the case of good, un- 
like yellow, the apprehension is not empirical observation but an 
intuition which enables one to see that the property, although 
not itself empirical, follows from certain empirical qualities. 

Moore calls good a “nonnatural” property. His definition of 
“nonnatural” is not very clear, but his main point seems to be 
that it is not a property which falls within the field of the natural 
sciences. He is asserting a quite radical difference between it and 
factual properties. A similar point is made by Kant when he in- 
sists on the “autonomy” of ethics and by those who say one can- 
not reduce an “ought” to an “is.” The term “nonnatural” as used 
by Moore certainly has no reference to the supernatural, in which 
he did not believe. 

Moore’s main objection against naturalism may be stated as 
being that, whatever concept is put forward as the definition of 
good, it is clear that the question whether anything good conforms 
to this concept is a substantive question and not one of definition. 
It has further been objected that, if naturalism were true, all ques- 
tions as to whether anything was intrinsically good could be con- 
clusively settled simply by collecting statistics of human reactions 
to it, and this does not seem to be the case. But perhaps the most 
fundamental objection is that naturalism can speak only in terms 
of what is, while value theory deals with what ought to be, and 
the “ought” cannot be reduced to the “is,” Most forms of nat- 
uralism identify value judgments with statements to the effect that 
human beings react favourably in various ways to certain things 
(those said to be valuable). But if to say that “something is val- 
uable” just means that “human beings react favourably to it” 
(e.g., desire it, approve it, or are satisfied with it), then it is im- 
possible to deny the value of that toward which human beings 
react favourably or even to admit that A could be better than B 
if human beings in general react more favourably to B. Yet there 
could obviously be a perfectly good sense in the denial or in the 
admission. 

Moore’s view involves the notion of intuition, since a non- 
natural property is one not given empirically, and this has proved 
unpalatable to the majority of modern philosophers, chiefly be- 
cause of the difficulty of knowing how to decide in cases where 
intuitions conflict. In defense of intuition it may be said: (1) 
that we must have intuition somewhere if we are to have infer- 
ence; (2) that ethical differences can be explained as resulting 
from different views on matters of fact, from intellectual con- 
fusions, from emotional differences (such that what will give a 
valuable experience to one man will not to another), from lack 
of attention to certain points, or from prejudices, and consequently 
need not be attributed to an ineradicable difference in different 
people’s faculties of intuition; and (3) that intuition can be con- 
firmed by coherence with other intuitions or disconfirmed by its 
opposite. But even those philosophers who accept intuition in 
ethics are not at all clear that they are aware of a simple quality 
of goodness distinct from all empirical qualities when they judge 
something to be intrinsically good. This suggests that Moore, even 
if right in holding that some ethical term is indefinable, may have 
been mistaken in identifying this term with good. 

It has been held that the fundamental concept of ethics is not 
“good” but “ought,” and attempts have been made to define 
“good” in terms of “ought.” To say that something is good might 
just be to say that it ought to be the object of a favourable atti- 
tude. Such a theory might still be nonnaturalist and would have 
the advantage that it is much easier to convince ourselves that 
we have an intuitive awareness of obligation as a distinct inde- 
finable concept than that we have such an awareness of an 
indefinable goodness. It can be expanded into a general value 
theory since “ought” is used in a wider sense than the specifically 
moral. We can certainly talk about “ought” in aesthetics or logic 
or matters of mere prudence. This wider sense has sometimes 
been identified with an application of the concept of “fittingness,” 
which is a most important and perhaps ultimate concept in aes- 
thetics. But if this concept is made fundamental in ethics, it 
may be objected that it assimilates the latter too much to aes- 
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thetics. Outside ethics and aesthetics “ought” seems in general 
best understood as asserting what it is rational to choose or what 
attitude it is rational to adopt toward something. Another form 
of objective theory is the theological, but this will be treated in 
the last section of this article. 

Emotive and Prescriptive Theories—According to this third 
class of theories, the naturalists and their opponents have in com- 
mon an erroneous assumption, namely, that the function of value 
judgments is to give information: the nonnaturalist assumed that 
because they did not give information about natural properties 
they gave it about nonnatural. But it is now maintained that their 
function is not to do this at all but to express emotional and 
practical attitudes and to persuade other people to adopt attitudes 
similar to those of the speaker. It is concluded that they cannot 
be either true or false any more than exclamations or commands 
can be; or at least that, in so far as they are true or false, it is 
only in respect of purely empirical assertions which, although not 
themselves value judgments, are somehow involved in our value 
judgments. This view has been worked out in some detail in re- 
gard to ethics. The theory commonly assimilates moral judg- 
ments to commands or decisions, but is then faced with the objec- 
tion that a man may well voluntarily make a decision or issue a 
command which he believes to be morally wrong. The only reply 
available is to maintain that he does not then really believe it 
wrong in the full sense of believe. 

There are also difficulties in applying the prescriptive view to 
value judgments about the past, since we cannot command a per- 
son to alter, or ourselves decide to alter, the past; but it is replied 
that such judgments really express resolutions or exhortations 
to adopt a policy in line with them in the future. The view is 
also hard to reconcile with the use of arguments in questions of 
value. The least implausible reply to this difficulty is to say that 
the arguments do not prove or make probable the truth of any 
proposition but merely have a psychological use as a means of 
getting people to respond to something in the same way as does 
the person who uses the “argument.” But this is to draw no dis- 
tinction between rational arguments and mere propaganda or 
tricks which have the psychological effect of making people liable 
to hold certain beliefs. 

One might, however, admit on the one hand that value judg- 
ments are quite distinct from descriptive or informative judgments 
and yet maintain on the other that they are justifiable or refutable 
in their own way. Even if the title “true” is refused them, it 
may be held that some can be better than others and that objec- 
tively valid reasons can be given why this should be so. Even 
if we are not making judgments which could be true we are doing 
something, and it may be said that whatever we do can be done 
better or worse, and there are reasons for saying that it is done 
better or worse. It is difficult to maintain this without coming 
back in the end to a value judgment that claims to be true; but 
it may be replied that value judgments are so different from other 
judgments that they can only be “true” in a different sense of the 
word. But this is a question of degree. Are empirical judgments 
true in precisely the same sense as those of pure mathematics? 
It is hard to decide when we are to say that a word has a different 
meaning and when we are to say only that it is applied to a dif- 
ferent kind of thing. 

Different Kinds of Value—The only important monistic 
theory of value is hedonism (g.v.), but its uniformity is already 
broken if, like John Stuart Mill, we admit that pleasures differ in 
value not only because of their quantity but because of their 
quality. At the other extreme Kant holds the only thing good in 
itself to be the good will, that is, the will to do one’s duty for 
duty’s sake, but even he had to admit happiness as a subsidiary 
value, although only good if deserved. Countless critics have 
traced defects both in hedonism and in Kant’s theory as due to the 
failure to admit other values; and it is plain that any acceptable 
system will have to be a very complicated one, especially as it may 
be the case that the value of two things when combined in a cer- 
tain relation (Moore’s “organic wholes”) may be quite different 
from what one would expect if one considered them by themselves. 

The traditional threefold division of goods into goods of feeling 
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(happiness), goods of thought (truth or understanding), and goods 
of will (virtue) still overlooks very many complexities and do 
not leave it at all clear where to put aesthetic and religions Velie, 

x P es, 
It is further arguable that not all these things are good in the same 

í i è 
sense. Thus it has been contended that, while virtue is good ina 
“nonnatural” sense, happiness is good only in the sense of bein 
an object of desire. The criterion in commonest use for deter. 
mining which of the values is higher has been a reference to the 
faculties concerned. 

The inclusion of truth among values raises complications, Tt 
is obviously a value in that true beliefs have utility, and their at- 
tainment is commonly also prized as an end in itself; but when 
we speak about the “truth values” of propositions and the valua. 
tion of arguments in respect of validity we have left the sphere 
of value theory and entered that of epistemology, unless indeed 
the concept of truth is itself made subordinate to that of practical 
utility, as it is by pragmatists and Marxists. 

Value and Reality.—It has often been thought—although, in 
the 20th century, outside organized religious bodies, only by a 
small minority of philosophers—that a metaphysical basis is 
needed for a satisfactory theory of value in order to uphold its 
objectivity. This is sometimes supplied by the view that things 
have different degrees of being in proportion to the number, com- 
prehensiveness, and degree of realization of their fundamental at- 
tributes, and that the degree of their value is in proportion. This 
presupposes that evil attributes are not anything positive but 
privations. It has also been thought that value objectivity requires 
a reference to God on the ground that the moral law can only be 
conceived as having being in a mind. This has in fact been used 
as an argument for the existence of God, especially in connection 
with ethics. Here two pitfalls present themselves: (1) that of 
destroying the essential nature of value judgments by analyzing 
them simply as the assertion of facts about God; and (2) that 
of formulating the theory in such a way as to make the moral law 
merely the result of arbitrary decrees by God. Some forms of the 
argument avoid these pitfalls. 

See also Ermics; Ernics, History OF; AESTHETICS; AES- 
THETICS, History or; TRUTH; and references under “Value, 
Theory of” in the Index. 
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VALVE (MECHANICAL), a device used to control t 
flow of some fluid (liquid, gas or vapour) in a line of pipea or 
word preceding the term valve may indicate the type of va term 
the purpose for which the valve is used; for example, f valve 
gate valve indicates a type of valve, whereas the term relie inches 
indicates the purpose of the valve. The size of a valve, m 5 ir 
or feet, is the nominal size of the pipe in which the valve 
stalled. valve, 

Common types of simple control valves are the gale ted in 
globe valve, needle valve and butterfly valve. As bated 
fig. 1A, fluid flows through a gate valve ina straight line; a 
minimizes resistance to flow. A gatelike disk, actuated ee at 
(with screw threads) and a handwheel, moves up an! inst {wo 
tight angles to the flow direction; the wedge gate seats ee start- 
seat faces to shut off the flow. The gate valve is suite E 
ing and stopping flow, but it is not ideal for regulating °° 
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NONRISING STEM 


RISING STEM: 


WEDGE DISK (GATE) 


FIG, 1.—(A) SCHEMATIC DIAGRAM OF GATE VALVE, FULLY OPENED; 
SCHEMATIC DIAGRAM OF BALL VALVE, CLOSED 


(B) 


flow. It is best applied for services in which the valve is kept 
fully closed or fully opened. 

Fig. 1B illustrates a globe valve, so called because of the globu- 
lar form of the valye body or casing, The globe valve is some- 
what similar in action to that of the gate valve. 

However, it may have a tapered plug, a ball, a plug with a 
45° seat or a disk in the upper movable section which fits a cor- 
responding seat in the lower part of the fixed valve body. The disk 
is moved up and down by the valve stem (with screw threads) 
and a handwheel. The fluid must change direction in flowing 
through a globe valve and thus the resistance to flow is increased, 
but this construction permits better regulation or throttling of 
the flow. The valve disk ‘and seat usually can be replaced or re- 
paired quickly and conveniently, The structure surrounding the 
valve stem is sometimes called 
a bonnet. Packing is placed in 
the upper part of the bonnet, 
around the stem, in order to pre- 
vent leakage of fluid past the 
stem. In some valves, called di- 
aphragm valves, a circular dia- 
phragm is installed to seal the 
bonnet without packing. The 
outer edge of the diaphragm is 
fastened to the bonnet, and the 
stem passes through a leakproof 
joint at its centre. 

Fig. 2 shows a needle valve, in 
which there is a long tapered or 
conical piece or needle in place 
of a gate or disk. There is a ta- 
pered or conical seat in the valve 
body to mate with the movable 
needle. The needle is moved up 
and down by the valve stem (with 
screw threads) and handwheel, 
permitting a very gradual open- 
ns. 2.—schematic piacram or ing and closing of the passage. 

NGLE NEEDLE VALVE The volume of liquid flowing 
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through the valve is controlled by the 

clearance between the needle and the seat. 

Fig. 2 also illustrates the design of the an- 

gle valve, in which the inlet opening is 

turned 90° from the outlet opening. When pic. 3.—pIAGRAM OF 
used in making a 90° turn in a pipeline, an BUTTERFLY VALVE 

angle valve reduces the number of joints z 
and the labour in assembly. It also gives less resistance to flow than 
the combination of elbow and straightrun valve that it replaces. 

Fig. 3 shows the operation of a butterfly valve, which is essen- 
tially a circular disk, piyoted along one diameter. The damper 
used in stovepipes and warm-air heating systems is of this type, 
and butterfly valves also are used in the intake systems of automo- 
bile engines. On hydraulic tur- 
bine installations, such valves 
may be 12 ft. or more in diam- 
eter. 

Check valves are installed to 
prevent reversal of flow in mest iO 
and they are available in several 
types. In each type, flow in one 
direction keeps the valve open, 
whereas reversal of flow or grav- 
ity, or both, closes the valve auto- 
matically. Fig. 4 shows a CE aero 
check valve; fluid moves pee careers 
this valve in approximately a 
straight line from left to right. 
A swing disk, pivoted at its upper 
side, is held open by the flow; 
however, if the flows reverses, the weight of the disk and the 
movement of the fluid force the disk to seat on the valve seat. In 
the lift check valve, the construction is similar to that of the globe 
valve (except that there is no valve stem or handwheel), with the 
flow coming from under the valve disk and 
lifting it up. If the flow reverses, the fluid 
and weight of the valve disk block the re- 
verse flow. In the gravity ball check valve, 
a ball rests ona spherical seat in the valve 
body. Flow in the upward direction lifts 
the ball off the seat; flow. in the downward 
direction is blocked by the ball resting on 
its seat. A spring may be used to assure 
positive seating of the ball. 

Fig. 5 illustrates a cock. In the body is a tapered or conical 
seat; a conical plug with a hole fits into this seat. By turning 
the plug, the hole in it is lined up with the pipe or turned so that 
the pipe passage is blocked. 
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FIG. 6.—SCHEMATIC DIAGRAM OF PRESSURE-REDUCING VALVE 
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Pressure-reducing valves are used to lower the pressure in a 
particular section of a piping system. Fig. 6 illustrates such a 
valve, which has a cylindrical body holding a fixed valve seat; 
a valve disk (at one end of the stem) can move toward or away 
from the valve seat. The outlet pressure acts on the upper side 
of the movable piston, while a spring (which may be adjustable) 
acts on the lower side of the piston. The position of the piston, 
therefore, depends on the net effect of the spring force and the 
force of the outlet pressure. The piston, in turn, moves the valve 
disk upward as the outlet pressure is reduced (thus increasing the 
outlet pressure), or downward as the outlet pressure is increased 
(thus reducing the outlet pressure), In one type of valve, the 
piston is replaced by a circular diaphragm, fixed at its outer edge 
to the valve body and at its inner edge to the valve stem. 

In hydraulic power and control systems, the spool or piston 
valve is common, ‘This consists of a cylindrical spool arrange- 
ment sliding inside a cylindrical bore. In the valve shown in fig. 
7, fluid enters port A; port C is 
covered, but port B is not; thus, 
fluid passes from port A through 
the valve body and out port B. 
Various arrangements of ports and 
spools can be devised to achieve 
different types of flow control. 
(See Power ‘TRANSMISSION: 
Hydraulic Power Transmission.) 

Boilers and other mechanical equipment subject to possible 
damage by excessive pressures are normally equipped with safety 
or relief valves. These valves can be loaded with a spring so 
that they open automatically when the pressure exceeds a certain 
value. (R. C. Br.) 

VALVE, ELECTRON: see ELECTRON TUBE. 

VAMPIRE, a term originally applied to bloodsucking ghosts, 
later transferred to blood-eating bats found from northern Mexico 
into South America. The ghostly vampire was supposed to be the 
restless soul of a dead man, which leaves its burial place at night 
to suck the blood of the living and returns to its grave by day- 
break. Although this belief is widespread over Asia and Europe, 
it is primarily a Slavic legend, which still persists in isolated locali- 
ties in Eastern Europe. The legend maintains that a common 
method for destroying a vampire is to drive a stake through the 
heart of the corpse. (See also DEMON.) 

The blood-eating bats belong to the family Desmodontidae, 
which comprises three genera (Desmodus, the best known, 
Diphylla, and Diaemus) from both arid and forested tropical and 
subtropical America. Their attacks upon men and warm-blooded 
animals, generally while the victim slept or rested, were noticed 
by writers in the 19th century, but for many years the bats them- 
selves were not identified, and the large fruit-eating Glossophaga 
soricana and the carnivorous Vampyrus spectrum were mistaken 
for the true blood-eating species. Desmodus rotundus is the most 
common species; it is a small bat, about three inches in length, 
with reddish-brown fur. They can pierce the skin of their victim, 
with the aid of extremely sharp incisor teeth, and lap up blood 
with the tongue without awakening their victim. The hairy-legged 
vampire (Diphylla ecaudata) is lëss abundant and differs in the 
details of the teeth. The white-winged vampire (Diaemus 
youngi), confined to tropical America, has white borders on its 
wings. Vampires leave their sheltered roosts after dark and forage 
low over the ground, feeding on practically any quiet warm- 
blooded animal. Since the vampire bats, like some others. carry 
rabies and other diseases, the bite can be dangerous. : 

See also Bat. 

oe se capital city of the i! (province) of the same name in 
eastern Turkey; pop. (1960 census) city 22,043; i 
Kurdish), Y; Pop. ( ) city 22,043; il 211,034 (partly 

The modern city, on the eastern shore of Lake Van at a height 
of about 5,640 ft. (1,718 m.), 150 mi. (240 km.) SE of Erzurum 
is an unpretentious settlement. Local trade is in skins, grains, 
fruit, and vegetables. The ancient citadel, a striking landmark, is 
an isolated ridge of rock about 1,300 yd. (1,189 m.) long, rising 
to a height of 360 ft. (110 m.), and crowned by a ruined fortress. 


FIG. 7.—DIAGRAM OF PISTON OR 
SPOOL VALVE 
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A ruined stone building near the foot of the rock bears cunei 
inscriptions dating from the 8th and 7th centuries when Van 
capital of Urartu (g.v.). Other inscriptions, including one in OW 
Persian, are on the smooth vertical faces of the rock itself, 
the north side of the city a shoulder of rock marks the site 
the old Urartian citadel, Toprakkale. 

Van It. The focus òf interest in the il (area 7,189 sqmi 
619 sq.km.]) is the lake itself (see Van, LAKE), overlooked on 
north side by two extinct volcanoes, Nemrut Dagi and Süp 
Dagi. A famous 10th-century Armenian church still stands 
Aghthamar, an island in the lake (see ARMENIAN ART: Sculpty 

For the early history of the province see Urartu. After 
fall of Nineveh in 612 B.C., Van was occupied in succession 
Medes, Achaemenian Persians, and the kings of Pontus, By 
1st century A.D. it had become the centre of a powerful Arme 
kingdom. Later the Byzantine Empire and Persia vied for its 


tury the province prospered in the 8th century under Bagrali 
princes (see ARMENIA: History). It fell into the hands of 
Seljuk Turks after the Battle of Manzikert (1071). Conqu 
in 1543 by Suleiman I it remained thereafter under Ottoman 
except for a short period in the 17th century when it was 
to Shah Abbas I of Persia. 

The Christian Armenian section of the population of Van, wl 
had previously suffered heavy casualties after an insurrection, 
deported by the Turkish government during World War I. 

(S. H. Lt, 

VAN, LAKE (Van Görü; ancient Arsıssa PALUS or 
PITIS), a salt lake in eastern Turkey, lies 65 mi. (105 km.) § 
Mt. Ararat at 5,400 ft. (1,646 m.) above sea level. Area 1,453 
sq.mi. (3,765 sq.km.), roughly triangular. It has no outlet, 
its greatest depth (more than 60 fathoms [110 m.]) is alongit 
southern shore. Seasonal variations in level are about 2 ft.; m 
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the surrounding high mountains, which include the glacier-c 
Siiphan Dagi. Van’s shallow northeastern arm sometimes f e 
in severe winters. The water is bitter and undrinkable, wi 
high content of sodium carbonate, sulfate, and borax, Thes 
are evaporated in perek (pans) and sold for detergents. 
water is, however, obtainable from coastal springs, and large ni 
bers of darekh (freshwater fish adapted to saline conditions) 
caught in the shallow lagoons and estuaries in spring and sum mer. 
There are several thriving communities along the coast, includ 
Van (q.v.), an ancient centre of Urartu civilization. There 
regular steamboat service, but severe storms make naviga 
dangerous in winter, (N. Tu.; S, ER; E. Tu. 
VANADINITE, a mineral consisting of a lead chloride 
date, is a source of vanadium for the manufacture of vani 
steel. It occurs as crystals, which are usually six-sided pti 
terminated by the basal planes, often skeletal and some’ 
rounded; they may also be compact, globular, or in crusts. 
colour is usually brown to yellow, but crystals from Arizonā 
brilliant red. The hardness is 3. It crystallizes in the hexagti 
system, and is isomorphous with pyromorphit 
(qq.v.). Because of isomorphous replacement 
phosphorus and arsenic, the specific gravity varies from , 
A variety containing much arsenic is called endlichite. Vana 
is a secondary mineral, forming in the oxidized zones 0 e 
posits. For chemical formula and occurrences see AE Ri 


VANADIUM is a metallic element whose most important 
is as an alloy to improve certain qualities of steel and e 4 
For example, vanadium is used in making high-speed tog 
high-strength structural steel, and wear-resistant cast iron. 


HISTORY AND OCCURRENCE 


Andrés Manuel del Rio (1801) reported the discovery a 
element in vanadinite from Zimapan, Mex., which he ae, 
thronium because of the red colour acquired by its salts a te 
On re-examination a few years later he concluded ee. erci 
mistaken and that the brown ore from Zimapan Was a 
basic lead chromate. For a quarter of a century 10 ™ 
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heard of the new element erythronium. In 1830 N. G. Sefstrom 
became interested in an extremely soft iron obtained from Taberg, 
Swed., iron ore and on examination discovered in the ore, as well 
asin the wrought iron and slag, a new element which he named 
vanadium, from Vanadis, the Scandinavian goddess of beauty and 
youth—a name suggested by the beautiful colours of its compounds 
jn solution. Earlier, F. Wöhler had undertaken a re-examination 
of the vanadinite ore from Zimapan and found (1830) that the new 
element, surmised and abandoned by Del Rio, was identical with 
Sefstrém’s vanadium. Because of illness—a consequence of poi- 
soning by hydrogen fluoride vapour—Wohler failed to report his 
findings and thus did not receive credit for discovering the new ele- 
ment. J. J. Berzelius (1831) prepared a number of vanadium 
compounds and concluded that the element belonged in the same 
family as chromium and molybdenum. 

H. E. Roscoe then showed (1867-70) that Berzelius was in 
error in this conclusion since the substance, which Berzelius had 
assumed to be the free metal, was really the oxide, VO, and that 
therefore most of the compounds studied by Berzelius had con- 
tained oxygen. Roscoe established the position of vanadium in 
the fifth group (subgroup V) of the periodic system by showing 
that it forms a number of compounds analogous in composition 
to those of phosphorus and also that a number of vanadates are 
isomorphous with the corresponding phosphates. Roscoe (1869) 
was the first to obtain metallic vanadium, 95.8% pure, by reduc- 
tion of vanadous chloride, VCl, with hydrogen, Metallic vana- 
dium has been one of the metals most difficult to isolate in highly 
pure state because of the great stability of its lowest oxide, its 
nitride and its carbide. , J. W. Marden and M. N. Rich (1927) suc- 
ceeded in obtaining metallic vanadium, 99.7% pure, by heating a 
mixture of vanadium pentoxide, calcium metal, and calcium chlo- 
tide for one hour at 900° to 950° C. By mid-20th century pure 
vanadium was being produced in limited quantities, 

Vanadium is widely distributed in various minerals, coal, and 
petroleum, Although it is estimated to comprise between 0.02 
and 0.03% of the earth’s crust, ores of commercial value occur in 
only a few places. The principal commercial ores are patronite, 
toscoelite, vanadinite, and carnotite. Patronite, not a well-defined 
mineral, occurs in coal deposits at Mina Ragra, Peru (elevation 
16,000 ft. [4,900 m.]). It is essentially a sulfide of vanadium, 
is associated with free sulfur and iron pyrites, and contains 10% 
or more of vanadium, On preliminary roasting the vanadium 
Content is increased to 20% with almost complete elimination of 
sulfur, These deposits have been materially depleted. Roscoelite, 
Ky(Mg,Fe) (Al, V) 4Si;gOg9'4H0, one of the micas, occurs in 

olorado and other western states. ‘This mineral and carnotite, 
K,0:2 U,Oz'V.0;°3H20 (Utah and Colorado), are the ore types 
Which heretofore have been the source of most of the domestic 
US, vanadium, Vanadinite, PbClo3Pbg(VO,)., with arsenic and 
Phosphorus replacing vanadium in some cases, occurs in Arizona, 
New Mexico, South West Africa, and Zambia. Ores also occur 
in Finland, the Urals, Mexico, Spain, Austria, Morocco, South 
Africa, and Argentina, Potential vanadium reserves in extensive 
phosphate beds of the Wyoming-Utah area were disclosed as a 
Tesult of studies begun by the U.S. Geological Survey in 1939. 
Results of laboratory and field work indicated the possibility of 
Obtaining both vanadium pentoxide and phosphate fertilizer at 
Costs not greatly different from those for other ores. Vanadium- 
taring magnetite mined in northern New York contains an aver- 
age of 0.6% V Os. Generally, vanadium-poor iron ores can be 
Used in steelmaking processes directly. Vanadium is a common 
Constituent of coals, asphalts, bitumens, and oil, Flue dust from 
‘thokestacks and boilers of ships burning certain Venezuelan and 

€xican oils contains 12 to 15% V20s5 and has become a com- 
mercial source of vanadium. 


EXTRACTION AND PRODUCTION 


The methods of extraction vary widely depending on the nature 
itd richness of the ore and the value of the by-products (such as 
Uranium and radium from carnotite). The difficulties encountered 
åte connected with the separation of the vanadium from uranium, 

uminum, iron, and silica, The methods fall into two general 
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types: (1) acid extraction, in which soluble pervanadyl com- 
pounds, (VO,).SO, or VO2Cl, are formed; and (2) alkali extrac- 
tion, in which soluble alkali vanadates, NaVO, and Na,VO,, are 
produced. Crude vanadium pentoxide may be obtained from the 
acid leach by evaporation and ignition. Or the acid leach may 
be nearly neutralized, other constituents precipitated and the re- 
sulting solution treated with excess sodium carbonate (soda ash), 
thereby converting the vanadium to soluble vanadates. The pre- 
cipitate containing iron, aluminum and calcium is discarded and 
the vanadium is then precipitated as ferrous vanadate on addition 
of ferrous sulfate to the neutralized solution, From an alkaline 
leach, vanadium may be precipitated as ammonium metavanadate 
on addition of excess ammonium chloride; as ferrous vanadate 
or as hydrated vanadium pentoxide by proper acidification. Al- 
though wet processes are more common, dry processes involving 
initial fusion with sodium carbonate are used. Various modifica- 
tions of these more general procedures have been developed. 

The principal methods of preparing vanadium metal, listed be- 
low, generally involve chemical reduction. (1) A reaction known 
as the alumino-thermic process has been used to produce vanadium 
of 98% purity. The reaction mixture that has been used con- 
tains vanadium pentoxide, aluminum, and sodium carbonate in 
the proportions of 150, 60 and 18 g., respectively. (2) Reduction 
of vanadium pentoxide, V¿Oş, with calcium metal, the Marden 
and Rich process, was the preferred method of producing vana- 
dium metal in the 1950s. In this method a calcium chloride, 
CaCl, flux is often used, and the reaction is carried out in a con- 
stant volume steel bomb, Sample proportions of 175 g. of VsOs 
and 300 g. each of Ca and CaCl, are reacted at 900-950° C (1,652- 
1,742° F) ; massive pieces of metal can be produced. This method 
is capable of producing 99.7% pure metal with satisfactory duc- 
tility if the oxygen content is kept below 0.05% by weight. Com- 
mercial vanadium has a typical purity of 0.05% carbon, 0.07% 
oxygen, 0.003% hydrogen, and 0.08% nitrogen, (3) An improve- 
ment on this method, substituting vanadium trioxide, V¿Oz, for 
the pentoxide, was announced by E. D. Gregory in 1950, (4) Also 
in 1950, R. K, McKechnie and A. U. Seybolt introduced a modi- 
fied technique, capable of producing high-purity metal in quantity. 
In this method, iodide is substituted for calcium chloride, Typi- 
cal proportions are 300 g. VsOs, 552 g. Ca, and 150 g. I. Other 
methods include (5) thermal decomposition of vanadium di-iodide. 
This method is similar in principle to the methods used for the 
production of zirconium or titanium but suffers because of the 
low vapour pressure of vanadium di-iodide, Temperatures of 
900° to 1,000° C (1,652° to 1,832° F) are generally employed. 
(6) Still another way of producing ductile vanadium is hydrogen 
reduction of chlorides at temperatures near 1,000° C. Nitrogen- 
free hydrogen is used to prevent the formation of vanadium 
nitride during the reduction process. Care must be taken to an- 
neal the final metal of approximately 99.9% purity in vacuum 
since hydrogen tends to embrittle the metal, 

Alloying of vanadium or remelting of stock is carried out by 
arc-melting the metals in an argon atmosphere in a water-cooled 
copper mold with a tungsten tipped electrode, Ceramic crucibles 
cannot be used because vanadium reduces or dissolves stab! 
oxides, carbides, and borides, For alloys containing 50 atomic pel 
cent vanadium or less the use of thoria-lined recrystallized alumin 
crucibles has been reported as satisfactory. Hot working vana 
dium and vanadium-rich alloys is a questionable operation, bul 
it is possible to roll, swage, and extrude alloys by jacketing the: 
in mild steel. In this way atmospheric contamination is prevented 
and the mild steel jacket can be pickled off in hydrochloric acid 
After such pickling, vanadium is likely to be embrittled with hy 
drogen, and vacuum annealing is called for, Since vanadiu 
sheets one-quarter of an inch thick can be cold rolled to 0,001 i 
sheets without intermediate annealing, the amount of strain hard 
ening is very small. Cold-worked vanadium can be recrystallize| 
at approximately 800° C (1,472 F). 


PROPERTIES 


Physical.—Vanadium, whose symbol is V, has the atomic nuy 
ber 23 and an atomic weight of 50.942, 
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Vanadium metal has a bright silver-white colour and does not 
tarnish readily. Compared with other metals at their respective 
melting points, it is one of the least volatile (melting point, 
1,950° C [3,542° F]). Its density (cold-worked) is 6.0 g. per 
millilitre at 22° C as determined from X-ray data obtained with 
the powdered metal. Since cold-working increases the density, this 
value is somewhat higher than that usually given (approximately 
5.9). 

Other physical properties of the metal are listed in the follow- 
ing table. 


TABLE I.—Some Physical Properties of Vanadium 


Boiling point (°C). ,  . 
Specific gravity at 15°C . 
Index.of refraction. o ssib. ee e 
Specific resistance at 20°C, ohm-centimetre. . , - 
‘emperature coefficient of resistance, micron-cm/°C 
[aly een er me penta ewe EINE, | 
10-200 6 Chm {aA Pea eee et) Nis 
Specific heat between 20° and 100° C, cal. per gram per °C 
Specific heat of fusion, cal. per gram. . ws 
Estimated heat of sublimation at 25° C, kcal. per gram atom - 
Ionization potential of gaseous atoms, v. eh hee ce 
Crystal structure ana ea 


: Set cubic 
Coefficient of linear thermal expansion, 200°-1,000°C,per°C . | 9. 
Reerystallization temperature for 70% cold-rolled sheet (°C) > | | 700-800 


Vanadium alloys with a large number of elements, including 
aluminum, cobalt, copper, iron, manganese, molybdenum, nickel, 
platinum, tin, and silicon. It is only infinitesimally soluble in 
mercury. 

Naturally occurring vanadium consists of two isotopes (mass 
numbers 50 and 51), Four artificial radioactive isotopes have 
been produced with mass numbers 47, 48, 49, and 52 and half-lives 
of 33 min., 16 days, 600 days, and 3.74 min., respectively. 

Metallic vanadium may be cold-worked into wire and other 
forms. It resembles tantalum in these respects and also in its 
crystal form, which belongs to the body-centred cubic system. 

Chemical.—Vanadium is the first member of subgroup V of 
the periodic system, which also includes niobium and tantalum in 
order of increasing atomic weight. Like its congeners in the sub- 
group, vanadium may be described as seminoble. When heated 
with oxygen, nitrogen, carbon, and sulfur, it forms the oxides 
V203, VO, VOy, and V,0;; the nitride VN; the carbides VC and 
VCs, and the sulfides VS. and V.S;. The three metals of sub- 
group V form compounds in which their maximum oxidation state 
(valence) is plus five. The other oxidation states possessed by 
vanadium in its compounds are two, three, or four. Vanadium 
dissolves in nitric acid and is oxidized by other moderate oxidizing 
agents in acid solution. It is not dissolved by hydrochloric 
or dilute sulfuric acid even though its oxidation by hydrogen 
ion in these acid- solutions is thermodynamically possible. Fu- 
sion of vanadium with alkalies produces soluble vanadates and 
hydrogen. 

The basicity of the hydrogen-oxygen compounds of vanadium 
varies with the oxidation state. In the two lower oxidation states, 
two and three, these compounds‘are basic; in oxidation states four 
and five they are amphoteric, being much more basic than acidic 
in state four and more acidic than basic in state five. The for- 
mulas, names, and colours of the ions of vanadium in the different 


TABLE I.—Vanadium Ions 


Oxidation state Acid solution Basic solution 
+2 V**, vanadous, = 
lavender 
+3 V**, vanadic, = 
it 5 or rende bine 
y vanadyl, a i 
biue NO own T 
+5 
oe ee Pee 
V(OH)«, V(OH)s, V(OH): | y,0™, metavanadate, 
tetra, tri, di- » ” colourless 
hydroxypervanadyl, Vo! orthovanadate, 


greenish-yellow “colorless 
-, divana te, 
V20; * colourless 


oxidation states in acid and basic solutions, respectively, are given 
in Table II. 
The molal electromotive forces at 25° C (about 78° F) and the 
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half-cell reactions involving various oxidation states of vanadium 
in acid solution are as follows: 


V = V¥ 2e +118 v (esti 
Vt = Vt + e Fosse 
V% + H:O = VO + 2H+ + e 20.361 v 

VO?t + 3H,0 = V(OH)j + 2H* + e —1.00 v 


As these values indicate, pentavalent vanadium in acid solution 
may be reduced to the tetravalent state, VO? +, by mild reducing 
agents, such as iodine, ferrous ion, sulfur dioxide, and mercury 
(in sulfuric acid). Stronger reducing agents cause further re- 
ductions; e.g., iron, magnesium, and stannous tin give trivalent 
vanadium, V**, and zinc and cadmium give the vanadous state, 

Intermetallic compounds have been identified in a number of 
binary and ternary metallurgical systems. In the iron-vanadium 
(Fe-V) system only a single intermediate phase corresponding to 
FeV but having a range of vanadium content between 30 and 
60% has been reported. The solubility of carbon in austenite is 
increased by vanadium additions to iron-carbon alloys; however, 
in steels iron carbide, FegC, and V,C3 are precipitated separately 
and not as complex double carbides. The existence of a spinel 
FeV.0, has been reported. 


USES 


Vanadium metal, sheet, strip, foil, bar, wire, and tubing have 
found use in high temperature service, in the chemical industry, 
and in bonding other metals. Foil is used to bond steel and ti- 
tanium in cladding pure titanium metal to steel. Vanadium and 
its alloys have excellent resistance to corrosion by salt water and 
some acids. Ductile vanadium, 99.8% pure, was made available 
in 1950. A high percentage of the vanadium used is consumed as 
ferrovanadium in the manufacture of tool steels, engineering steels, 
high-strength structural steels, non-aging rimming steels, and spe- 
cial wear-resistant cast irons, (J. B. Ry.; R. E. GE; X.) 

Vanadium Steel.—The advantages inherent in adding vana- 
dium to steel first became a matter of industrial knowledge at 
the end of the 19th century. With the widespread use of alloy 
steels after World War I, vanadium came to be used for many 
types of steels both alone and in association with other alloying 
elements. 5 

Vanadium and iron are mutually soluble in the liquid state in all 
proportions but form a compound containing 48% vanadium P 
low 1,250° C (about 2,282° F). In steels, vanadium principally 
strengthens the matrix, if both vanadium and carbon are kept very 
low. But as either of them is proportionally increased, vanadium 
will be increasingly present as a very hard and stable carbide. 

Vanadium has essentially two effects upon the steel: it refines 
the grain of the steel matrix, and it increases strength and hard- 
ness by forming free carbides. Fine grain is developed in the or 
by the action of small, dispersed vanadium carbides possibly wi d 
assistance from other vanadium compounds formed in the ste i 
Vanadium steels retain their fine grain over the full range of hea 
treating temperatures. These features are applied in the pr a 
tion of heavy castings and forgings. In special cases, name y, 
easier machining and also for maximum high temperature ae a 
the fine grain of vanadium steels can be coarsened by holding t i 
above normal quenching or annealing temperatures. The Ey 
grows, as the carbides increasingly dissolve in the austenite. E 
grain returns with renewed heat-treating in the quenching of 
nealing range. 

Vanadium is added to constructional steels to impro' 
properties, toughness, and yield to tensile-strength ratios. ue ii 
carbon steels containing 0.6 to 1% manganese and 0.1 to ie 
vanadium are used for heavy railroad equipment, namely, © 
necting rods, driving axles, and crank pins; a similar stee. "ig 
1.25 to 1.75% manganese serves under more severe coni 
This type of steel with low carbon and 1 to 1.25% 
is used for rivets and bolts, and as plate in marine and 
portation equipment. Numerous products, such as gni made 
shafts, springs, shafting, ball bearings, and wearing plates, ar in the 
from a low-vanadium analysis with chromium anı Doni 


ve elastic 


d carl 
ranges of 0.4 to 1.2% and 0.4 to 1%, respectively, accor% 
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application. For very heavy forgings, such as turbine rotors, 
complex vanadium steels are specified, principally nickel-vana- 
dium, nickel-molybdenum-vanadium, ‘nickel-chromium-vanadium 
types. 

Me ditions of the metal to steel are usually made with ferro- 
yanadium containing between 35 and 80% vanadium. Since the 
metal is chemically very active, the steel is first deoxidized. 
Where cheaper deoxidizers have a deleterious effect, the metal is 
employed to combine with both oxygen and nitrogen. However, in 
so-called nonaging rimming steels, vanadium combines with nitro- 
gen while permitting a mild rimming action (reaction of iron oxides 
with carbon prior to solidification, causing development of carbon 
monoxide and permitting a better yield of metal from the ingot), 
thus combining the advantages of rimming steel with the non- 
aging characteristics of “killed? steels (which do not contain any 
oxides free to react with carbon and do not materially change their 
properties in time—do not age). 

Tool steels, either the carbon-vanadium or more complex low- 
alloy types, are produced in large variety, usually with not more 
than 0.25% vanadium. These steels generally ensure controlled 
shallow hardening, and this feature is applied in the heat treatment 
of tools designed to have a hard exterior and a tough core. Also, 
in tools of varying cross section the surface of the heaviest part 
can be fully hardened without danger of grain coarsening in the 
lightest. When the vanadium content is increased to about 0.5%, 
the depth of hardening can be finely adjusted by raising the 
quenching temperature to take more or less vanadium-rich carbide 
into solution, 

The greater stability of the vanadium carbides permits higher 
tempering temperatures and thus improves shock resistance com- 
bined with a relatively high hardness. It also allows higher 
cutting-edge operating temperatures, leading to better perform- 
ance at high speeds, or wear resistance at greater pressures, or 
higher temperatures in forming operations. 

In these carbon and low-alloy tool steels, vanadium ranges be- 
tween 0.1 and 1.3% and is used to develop optimum properties 
in virtually all types ranging from razor and knife blades, taps 
and dies, chisels, lathe tools, and milling cutters to drop-forging, 
die casting, and extrusion dies. In high-speed tool steels, which 
are used for all types of heavy-duty cutting, drilling, forging, ex- 
truding, etc., the great hardness of the vanadium carbides is uti- 
lized to the fullest possible extent. 

Carbon in high-speed steels generally ranges between 0.65 and 
0.85% but is lower where severe impact loads apply. Later de- 
velopments tended toward higher wear resistance and also greater 
hardness by raising carbon and vanadium contents which may lie 
between 1.5 and 4%, and between 4 and 12%, respectively. 

In vanadium-bearing high-temperature steels, special properties 
are frequently produced by heat treatments to dissolve practically 
all the carbide. Steels for power-generating units often contain 
carbon, vanadium, molybdenum, and chromium, with sometimes 
tungsten, all at a medium alloy level. An excellent performance 
record has been established by a 1% chromium, 1% molybdenum, 
0.25% vanadium tube steel in steam power service up to about 
593° C (1,100° F). 

Vanadium-bearing cast steels and cast irons generally contain 
05 to 0.20% vanadium with one or more of 0.50 to 1.50% 
chromium, 0.15 to 0.35% molybdenum (with occasionally higher 
Molybdenum in iron), and normal (0.7%) or high (1 to 1.75%) 
Manganese in steel. Vanadium limits the growth of dendrites in 
the solidification of steel castings; in cast irons it helps produce 
à uniform distribution of graphite in the form of moderate-size 
flakes, In steel castings vanadium is included to engender im- 
Proved impact resistance and to raise the ratio of the yield strength 
to the ultimate tensile strength; in cast irons the stability and 

ardness of vanadium carbides increase wear resistance and 
Strength, (C. M. C.) 

Other Uses.—The largest uses of vanadium pentoxide and am- 
monium metavanadate after mid-20th century were as catalysts, 
in Colouring glass and ceramic glazes, for driers in paints and inks, 
and for laboratory research. After 1927 the use of vanadium 
Catalysts in the contact process for manufacturing sulfuric acid 
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revolutionized this industry. These catalysts are not susceptible 
to poisoning as are platinum catalysts and compare favourably 
with the best platinum catalysts in their effectiveness. The active 
agent is vanadium pentoxide or sodium metavanadate. The cata- 
lytic action is attributed to the alternate oxidation and reduction 
of the vanadium between the tri- and pentavalent states. Vana- 
dium pentoxide and vanadates are likewise efficient catalysts for 
the oxidation by oxygen of a large number of organic substances. 
Among the more important of such oxidations are the following: 
naphthalene to phthalic anhydride, benzene to maleic acid, aniline 
to aniline black, toluene to benzaldehyde and benzoic acid, 
anthracene to anthraquinone, and methyl alcohol to formalde- 
hyde. 


ANALYSIS 


Qualitatively the presence of vanadium pentoxide in a mixture 
of oxides may be shown by the violet-red colour of ammonium 
thiovanadate, (NH,)3;VS,, which is produced on treating the solu- 
tion of the oxides in hydrofluoric acid with excess ammonium 
sulfide. The presence of pentavalent vanadium in acid solution 
—present as V(OH) j—may be shown by the red colour produced 
on addition of hydrogen peroxide. The intensity of this red colour 
has been used in the quantitative determination of vanadium. 

Gravimetric procedures depend upon the weight of vanadium 
pentoxide, the formation of which has been indicated under 
methods of extraction. Two of the simpler volumetric methods of 
determining vanadium are based on (1) reduction of pentavalent 
vanadium in hot acid solutions to the tetravalent state (vanadyl) 
with sulfur dioxide, removal of excess sulfur dioxide, and titration 
of the hot solution with standard potassium permanganate solu- 
tion; and (2) reduction of pentavalent vanadium in acid solution 
to the tetravalent state with iodide ion in the absence of oxygen, 
and titration with standard sodium thiosulfate solution. 

See also references under “Vanadium” in the Index. 

Brsriocraruy.—W. M. Latimer, Oxidation States of the Elements 
and Their Potentials in Aqueous Solutions, 2nd ed. (1952); J. L. Bray, 
Non-Ferrous Production Metallurgy, 2nd ed. (1947) ; Mary E. Weeks, 
Discovery of the Elements, 6th ed. (1956) ; Bureau of Mines, Minerals 
Yearbook (annual); N. V. Sidgwick, The Chemical Elements and Their 
Compounds, 2 vol. (1950). Amer. Soc. for Metals, Metals Handbook, 
8th ed. (1961); W. B. Pearson, “Vanadium and its Alloys,” (J. Iron 
Steel Inst.) 164, 149 (1950); A. U. Seybolt, Modern Uses of Nonferrous 
Metals, 2nd ed., ch. xxv (1953); W. Rostoker, The Metallurgy of 
Vanadium (1958); C. A. Hampel, Rare Metals Handbook, 2nd ed. 
(1961). (J. B. Ry.; R. E. Ge.) 

VAN ALLEN RADIATION BELTS, doughnut-shaped 
zones of charged particles trapped in the magnetic field of the 
earth. The belts are most intense over the equator and effectively 
absent above the poles. The particles arise from such sources 
as cosmic rays, the sun, and high-altitude man-made nuclear ex- 
plosions. Since the lower boundary of the belt is at several hun- 
dred miles altitude, these zones of radiation were not discovered 
until man-made earth satellites were launched (see Cosmic Rays; 
Space EXPLORATION). 

In May 1958, J. A. Van Allen interpreted the response of a 
Geiger counter (see NUCLEAR INSTRUMENTS) he had installed in 
the first U.S. satellite (Explorer 1) as evidence of an intense belt 
of particulate radiation surrounding the earth. Subsequent ex- 
periments with other satellites and space probes confirmed this, 
delineated the zones, and established the trapped particles as pro- 
tons and electrons for the most part. The Van Allen belts, (espe- 
cially the outer part) play an important role in several geophysical 
phenomena (e.g., see AIRGLOW; AURORA PoLaris; MAGNETIC 
Storm). 

Particle Motion in Earth’s Magnetic Field.—The Van Allen 
belts contain an extraordinary flux of high-speed particles, this 
condition being explained as follows, A charged particle under- 
goes a force that is perpendicular to the direction of the magnetic 
field and to the particle’s direction of motion. As a result the 
particle moves in a helix (corkscrew) around a magnetic field 
line (see MAGNETOHYDRODYNAMICS) 

As it follows its spiral path north or south from the equator 
along the lines of force, the charged particle moves closer to the 
atmosphere. Thus a magnetic-dipole field (exemplified by a bar 
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magnet; see NUCLEAR Moments) constitutes a trap (a magnetic 
bottle or magnetic mirror) that confines many of the particles 
within specific limits of latitude and altitude. If the field does 
not vary and there is no scattering from collisions with gas atoms, 
particles in the field remain trapped and others from outside can- 
not get trapped init, At these altitudes the gas-atom density is so 
low that such collisions are very rare; most particles can traverse 
distances hundreds of times the earth’s diameter, their only de- 
flections arising from the geomagnetic field (see GEOMAGNETISM). 

At high altitudes the geomagnetic field is approximately that 
of a dipole displaced 342 km. (212 mi.) from the centre of the 
earth toward latitude 6.5° N, longitude 162° E, and tilted 11.5° 
relative to the geographic axis. (Near the surface of the earth 
the field is more complicated, but the dipole approximation is 
adequate for this discussion.) Because of the offset of the dipole 
from the centre of the earth the radiation belt dips to 400 km. 
(248 mi.) above the surface of the south Atlantic Ocean, while 
over the central Pacific its lower edge is about 1,000 km. (621 mi.) 
high. 

Particles not only spiral and bounce back and forth along a 
field line, they also drift slowly in longitude (electrons to the 
east and protons to the west). Thus particles that enter the field 
in one region (¢.g., from a nuclear explosion) spread to form a 
blanket around the earth. Such drifting of trapped particles pro- 
duces a ring current that probably contributes to magnetic storms. 

Inner Belt.—Combining data from Geiger counters on Explorer 
1, Explorer 4, and Pioneer 3, Van Allen produced a picture (as in 
fig. 1) showing two (lightest) regions of highest intensity (the so- 
called inner and outer radiation belts). No real gap exists, the 
two belts merging gradually; however, radiation characteristics 
within two earth radii of earth’s centre (ż.e., roughly inside what 
is called the L = 2 field line, shown as the inner broken curve in 
fig. 1) tend to be distinguishable from those beyond. 

Photographic emulsions flown (1959) on a rocket in the inner 
belt were found to have tracks made by protons, showing these 
to be the most energetic particles in that region (see ProTON). 
The peak intensity of inner-belt protons with energy exceeding 30 
Mev is about 20,000 particles per second crossing a spherical area 
of 1 cm? in all directions—10,000 times the intensity of cosmic 
rays in interplanetary space. Many of these protons have very 
high energy (the number with kinetic energy E being approxi- 
mately proportional to £~1-8, at least up to 700 Mev) and can 
traverse several inches of lead. 

It is thought that these high-energy protons are produced by 
neutron decay (see Neutron). High-energy cosmic rays of galac- 
tic origin collide with atoms in the earth’s atmosphere to produce 
secondary neutrons; some of these (called albedo neutrons) are 
ejected back from the atmosphere. These have been found to 
number about one per square centimetre per second, as predicted 
from measurements inside the atmosphere. Neutrons have a half- 
life of 12 min., and as they travel through the radiation zones a 
small proportion of them decay into protons and electrons. The 
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theoretical numbers and energies of protons produced by this mech 
anism agree with observations in the inner radiation belt. The 
neutron flux and decay probability are so small that (to account fon 
the number of particles in this zone) the average storage time must 
be on the order of ten years. This is just about the time it would 
take for the protons to be slowed by interactions with the thin 
atmosphere in the middle of the belt. There are about 108 atoms/ 
cm (mostly oxygen) at 500 km. (310 mi.) altitude, 

Helium nuclei (alpha particles) have not been found in the 
inner belt. If the sun supplied particles to that belt, some alpha 
particles should be detectable there, since the sun contains about 
10% helium. There are large numbers of energetic electrons in 
the inner belt, however. Their energies reach about 1 Mev, and 
intensity may be as high as 108 particles/cm?sec. These electrons 
have not been studied as thoroughly as the protons partly because 
the electron fluxes have changed markedly since 1962 as a result 
of high-altitude nuclear explosions by the U.S, and U.S.S.R. 

Man-Made Belts.—Several radiation belts were made by the 
explosion of high-altitude nuclear bombs. These belts resulted 
from the release of energetic charged particles (mostly electrons) 
from the bombs. ` Three explosions (the Argus experiments) in 
1958 were designed to study the behaviour of such particles in 
the earth’s magnetic field. Distinct but small belts resulted from 
all three at about L= 2. The Argus belts decayed in about a 
week, as shown by data from Explorer 4. 

Another explosion called Starfish (1962) made a much wider 
belt that extended from low altitude out past L = 3 (ie., three 
earth radii), showing fluxes as high as 10° electrons/cm*sec, How 
the Starfish electrons spread as far from the ‘explosion site as 
they did and what produced different electron energies in various 
sections of the belt remained to be explained. The decay of the 
Starfish electrons was found to be quite slow at L less than 1.5 
and to be controlled by their collision with atoms of the atmo- 
sphere. Injun and Alouette satellites yielded decay data that in- 
dicated lifetimes up to several years for low altitudes, in agreement 
with the theory of atmospheric scattering (see ATOM: Ruther- 
ford Scattering Formula). At higher altitudes measured lifetimes 
were considerably shorter; at L = 2.5, less than a week. 

In 1962 three belts were made by Soviet bombs between L= 
1.7 and L = 3.0. Data from Explorer 15 showed them to decay 
rapidly, as did the Starfish and Argus belts for L greater than 
1.7. The short lifetime at high altitude probably arises from 
electromagnetic waves that interact with the electrons. Perhaps 
circularly polarized waves (called whistlers) that travel along field 
lines can interact with them, As a result the electrons could 
scattered and rapidly lost from the belt. Decay data from man- 
made belts provided the only reliable electron lifetimes available. 

Outer Belt—There is no clear demarcation between an inner 
and outer radiation belt for electrons, but a reasonably sharp sepa- 
ration for protons occurs at about L = 2. The inner belt con- 
tains protons with energies up to hundreds of millions of electron 
volts. In the outer zone proton energies are much onesie 
their fluxes are much higher; albedo neutrons are inadequate Y 
many orders of magnitude to account for such fluxes. z 

In the outer belt between L = 2 and L = 8 (i.e., eight aa 7 
dii) there are high intensities of approximately 108 protons/cm ally 
with energies of about 1 Mev; the energies increase systema 
with decreasing distance from the earth. This has been inte 
as arising from radial diffusion of the protons toward the ne 
from the edge of the magnetosphere. These protons prO an 
come from the solar wind (a stream of ionized gas originating s 
the sun), and are accelerated by the increasing geomagnet S al 
as they drift inward. The energy of these protons is 50 hig ould 
the magnetic field in the outer reaches of the radiation belt ae 
not hold many more particles, This proton population mney 
trol the maximum intensity of all particles in the belt. outs 

The wide variability in electron fluxes over periods! elec- 
(especially at the times of magnetic storms) distinguis if F 
trons from protons-in the outer zone. Electron intensity 


ee electtons 
change by a factor of 100 in a short time; at about L = spelt 
ps - 5 ease (S 

with energies exceeding 1 Mev frequently decr he low-e2 


nearly disappearing during a large storm) while t 
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electron flux may increase. At the time of some magnetic storms 
the total electron population of the outer belt increases markedly. 
While the electron population varies wildly, the proton population 
is usually very stable; only during occasional magnetic storms does 
proton intensity change significantly. 

Time variations during magnetic storms are observed in elec- 
trons at low altitudes as well. Electrons rain into the atmosphere 
at all latitudes, even under the inner belt; but in general there 
are more at higher latitudes. Their number increases at times 
of magnetic disturbance and some always seem to be falling in 
the auroral zone at about 68° magnetic latitude. 

Aurorae.—Although there is clearly a connection between 
aurorae and the Van Allen belts, the details remained uncertain 
in the 1960s. Rockets flown into active auroral displays helped 
establish that most bright aurorae are produced by electrons (typi- 
cally with energies of about 10,000 ev and with intensities up to 
10!2/cm2sec) striking the atmosphere at about 100 km. (62 mi.) 
elevation and exciting air atoms to emit light (see LUMINESCENCE: 
Radioluminescence). Electrons with energies above 100,000 ev 
are frequently present. Proton aurorae also occur but seem much 
more diffuse than those produced by electrons. It was suggested 
that particles leaking from the radiation belts as a result of some 
disturbance might produce aurorae. However it is known that 
there is not enough energy in the belts to sustain a bright aurora 
for very long. Also, direct measurement shows the intensity of 
trapped particles in the outer belt to increase at the time of aurorae. 
Therefore it seems that some common source produces both the 
aurorae and the outer belt, 

The Magnetosphere.—At a discrete outer edge (usually at 
about ten earth radii) the radiation belt ends abruptly. Intensity 
of trapped particles may decrease by a factor of 1,000 in less than 
100 km. (62 mi.) ; and at the same place the earth’s magnetic field 
changes character. Inside this boundary the field is orderly, de- 
creasing outward as a dipole field should; the field beyond is usu- 
ally weaker and is disordered and turbulent. 

The Solar Wind.—The geomagnetic field thus fails to decrease 
indefinitely with increasing distance from the earth (as does the 
field of a bar magnet in a vacuum). The earth is not surrounded 
by a vacuum but by the outer atmosphere of the sun (q.v.). The 
sun’s corona (with its extremely high temperature) is unstable 
and continually expanding. As a result, at the earth the solar wind 
of ionized gas blows at an average velocity of about 500 km/sec 
(310 mi/sec). Postulated before the era of man-made satellites 
by observations on the tails of comets, the wind has been mea- 
sured directly with the aid of such satellites. Blowing at all times, 
but with velocity varying from 300 to 700 km/sec (186 to 435 
Mi/sec), the wind is composed mostly of protons with energies 
of about 1,000 ev and electrons with about 10-ev energy flowing 
radially from the sun. There is roughly 1 proton/cm® and usually 
Several percent of helium nuclei in the solar wind. 

The wind pushes the earth’s magnetic field in and is deflected 
y it, A boundary is formed when the deformation of the geo- 
Magnetic field just balances the pressure of the solar wind. As a 
result the geomagnetic field is confined within the region called the 
magnetosphere (fig. 2). The geomagnetic field lines are pulled out 

hind it by the solar wind to form a magnetic tail rather like a 
Comet’s tail. In the southern half of the tail, field lines point 
away from the earth, and in the northern half they point toward 
the earth, In the middle (where the two halves meet) the mag- 
netic field is very weak, and a magnetically neutral sheet occurs. 
Only inside the magnetosphere can the magnetic field trap parti- 
cles to produce a radiation belt; and particles can stay trapped for 
long time only fairly close to the earth. The asymmetry of the 
radiation belt (dayside versus nightside) arises from distortion of 

€ magnetosphere by the solar wind. Figure 2 is a fairly good 
Tepresentation but. the outer limit of the trapped radiation had 
Not been completely mapped in the 1960s. 

b hen a supersonic bullet travels through air it is preceded 
Y a shock wave (see also AERODYNAMICS). Ina similar way the 
™agnetosphere produces what is called the bow shock wave in 
solar wind. The shock has been mapped with the use of 
agnetometers and solar-wind detectors. Just as the air ahead 


875 


FIG. 2.—ENVIRONMENT OF THE EARTH OUT TO 30 EARTH RADII 


is heated and shows turbulent flow around the bullet, the transition 
zone between the bow shock wave and magnetosphere is found to 
contain heated protons that move in all directions (analogous to 
air turbulence). Protons with energies up to 10,000 ev are found 
here but not in the free solar wind. Electrons with energies ex- 
ceeding 40,000 ev also are found in this region, while the solar- 
wind electrons exhibit levels of only about 10 ev. ‘These particles 
in the transition region are probably a major source of the outer 
radiation belt. It seems highly likely that these particles get in- 
side the magnetosphere, but possible modes of entry are not under- 
stood. 

Other Belts in the Solar System.—Radio waves of about 10- 
cm. wavelength from Jupiter (g.v.) have been identified as arising 
from trapped electrons spinning around magnetic field lines (see 
Rapio Astronomy). The waves are polarized, and the radio 
source is more than three times the width of that planet, all in 
keeping with the notion of a radiation belt around Jupiter. If the 
surface magnetic field of Jupiter is about 10 gauss, as suggested by 
other radio waves (the earth’s surface magnetic field is about 0.5 
gauss), then the belt should consist of more than 10° electrons/ 
cm2sec. with energies exceeding 10 Mev at about two of that 
planet’s radii from its centre. This indicates a very intense elec- 
tron belt compared to the earth’s; radio waves from electrons in 
the earth’s natural Van Allen belts are too weak to be measured, 
although they were detected from the man-made Starfish belt. 

In 1962 Mariner 2 passed 34,773 km. (21,594 mi.) away from 
the surface of Venus (q.v.) on the sunward side. At this distance 
there was neither evidence of a planetary magnetic field nor of 
trapped particles. This does not deny the existence of a radiation 
belt, but only indicates that the spacecraft failed to penetrate a 
Venusian magnetosphere and that the planet’s surface field (if 
any) cannot exceed about 10% of the earth’s. 

In 1965 Mariner 4 passed Mars (q.v.) 9,852 km. (6,118 mi.) 
from its surface. Neither the magnetometer nor the detectors for 
electrons and protons on board yielded field or particle data that 
could be attributed to Mars. On this basis it was decided that 
the spacecraft passed outside any Martian bow shock wave. or 
magnetosphere (if they exist). It seemed that any possible 
surface field of Mars is probably less than 1% of the earth’s, and 
that it would be unlikely to contain a significant trapped radiation 
belt. 

Lunik 2 showed the moon’s magnetic field to be so small that 
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it can hardly have a radiation belt. No other planets show sig- 
nificant radio waves that could be attributed to trapped particles. 

See also INTERNATIONAL GEOPHYSICAL YEAR: Results. 

Brsriocrapuy.—D, P., LeGalley and A. Rosen (eds.), Space Physics 
(1964) ; H. Odishaw (ed.), Research in Geophysics 1 (1964); W. N. 
Hess (ed.), Introduction to Space Science (1965); J. A. Van Allen et 
al., “Absence of Martian Radiation Belts .. . ,” Science, vol. 149 (1965). 

(K. Gy.; W. N. He.) 

VANBRUGH, SIR JOHN (1664-1726), a creator of the 
English Baroque style in architecture, was also one of the drama- 
tists of the Restoration comedy of manners. He was baptized on 
Jan. 24, 1664, in the parish of St. Nicolas Acons, London. His 
grandfather, Gillis van Brugg, a merchant of good family, had 
gone to England from Ghent to escape religious persecution and 
had married an Englishwoman. His father, Giles (1631-89), in 
c. 1659 married Elizabeth Barker, the widowed daughter of Sir 
Dudley Carleton. Probably because of the plague of 1665 the 
family moved to Chester, where Giles was a sugar baker, and John 
(by tradition) went to the King’s School. In 1686 John was com- 
missioned in Lord Huntingdon’s regiment of foot but soon re- 
signed. In 1690 he was arrested in Calais,a suspected English agent 
in wartime. He was imprisoned first at Calais, then at Vincennes, 
and, early in 1692, in the Bastille. There, to pass the time, he 
wrote the first draft of a comedy. Released in November 1692, he 
soldiered again for six years but appears to have seen no active 
service. 

When the leading actors abandoned the Theatre Royal, Drury 
Lane, to form, with William Congreve, their own company at a 
new theatre in Lincoln’s Inn Fields, a new young dramatist, Colley 
Cibber, came to the rescue with Love’s Last Shift. Vanbrugh was 
privately indebted to one of the Theatre Royal’s patentees. Stirred 
by Cibber’s example, he quickly wrote and offered a sequel, wittily 
overthrowing the situation at Cibber’s final curtain. The Relapse: 
or Virtue in Danger opened on Boxing Day, 1696, and was highly 
successful, with Cibber again in the part of Sir Novelty Fashion— 
but now ennobled as Lord Foppington, the best of all fops, well 
matched by Miss Hoyden and Sir Tunbelly Clumsey. Vanbrugh 
renounced his share of the profits to repay his debt and to help the 
Theatre Royal: and he took no payment again for Aesop, which 
followed early in 1697. 

Already there was indignation at the indecency of plays. Van- 
brugh was not more indecent than other dramatists of the Restora- 
tion comedy of manners, but he relied more on action, and was 
more realistic in style, and full-blooded in his amusement at hu- 
man frailty. Also he had ridiculed the clergy in the character of 
Bull. However, he felt safe enough to treat the enemy with 
scathing contempt in his preface to the published play (1697). 
Lord Halifax then asked him to perfect, for the rival company at 
Lincoln’s Inn Fields, the play he had drafted in the Bastille. The 
Provok'd Wife, put on and published in May 1697, was a triumph, 
both for Vanbrugh and for Thomas Betterton as Sir John Brute; 
while the dialogues between Lady Brute and her niece were ex- 
tremely funny. For Vanbrugh was more humorist than satirist, 
more robust and less polished than Congreve and Etherege. He 
lived in the society he teased, and his plays seemed, according to 
Cibber, “his common conversation committed to paper.” 

But in 1698 Jeremy Collier (g.v.) struck hard with his Short 
View of the Immorality and Profaneness of the English Stage, 
vividly written, immediately popular, aimed specially at Vanbrugh. 
He, among others, retaliated, but to little effect. Collier was sup- 
ported and was, in the long run, the victor. Vanbrugh could not 
change, but he was silent until 1700. Then came a sequence of free 
and lively adaptations, more farce than comedy, and chiefly from 
the French, with The Country House (1 703) and The Confederacy 
(1705) outstanding. 

In 1699 Vanbrugh designed Castle Howard, Yorkshire, for Lord 
Carlisle. This break into architecture, the most startling in the 

history of English architecture, is less startling when it is realized 
that his first design was far simpler than the richly articulated 
palace that resulted; also that he depended on professional help. 
Probably he was quite untrained. Obviously he had big ideas to 
impress the Whig lords, his companions in the Kit-Cat Club. 
Aptly at hand was Nicholas Hawksmoor (q.v.), Sir Christopher 
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Wren’s accomplished clerk—an imaginative man, but unassumj 
enough to play the assistant to Vanbrugh, while becoming in effect 
the partner. These two (if we allow for Wren’s Contribution jn 
his final period) created English Baroque—an architecture con- 
cerned with the rhythmic effect of diversified masses, and using the 
classical components to that end, with a vehement interplay of 
solids and voids. “Heavy” is the usual word for the Vanbrugh- 
Hawksmoor manner, but the heavy is in the service of the em- 
phatic. This manner was a joint creation. Hawksmoor had begun 
to evolve it already and was eloquent at the drawing board, while 
Vanbrugh was probably incapable of complex formal invention. 
But not even Vanbrugh’s enemies ever denied him the general ay- 
thorship of his houses. 

Through Lord Carlisle, who was head of the Treasury, he ousted 
the cantankerous William Talman to become in 1702 comptroller 
of the queen’s works, and a worthy colleague of Wren, the sur- 
veyor. Through the same friend (now deputy earl marshal), he 
became in 1704 Clarenceux king of arms, to the consternation of 
all heralds, for he knew nothing of heraldry and indeed had ridi- 
culed it in Aesop. Meanwhile the theatre languished, being under 
attack and divided. Probably it was Vanbrugh himself who in 
1703 proposed to revive it with a grand new building in the Hay- 
market, designed by himself, to be paid for by subscription and 
called the Queen’s Theatre or Italian Opera House—for he was a 
pioneer of the foreign music. It opened with opera in April 1705, 
unsuccessfully. Later in the same year, he gave it of his best in 
The Confederacy. But though magnificent, and in design some- 
thing like the contemporary Painted Hall at Greenwich, it was 
doubly handicapped: the acoustics were wretched, and in siting it 
in suburban fields at the “West End,” he was, though imaginative, 
too far ahead of developments. He lost considerably in the ven- 
ture. 

But in 1705 he was chosen by the duke of Marlborough, on the 
strength of Castle Howard, to design the palace at Woodstock, 
Oxfordshire, which would be the nation’s gift to the hero, It was 
the architectural prize of Queen Anne’s reign. Again Hawksmoor 
was indispensable: Blenheim is their joint masterpiece. Any one 
of its powerful components may be of Hawksmoor’s shaping, but 
the planning and broad conception is surely Vanbrugh’s. It is the 
concrete hero-worship of a soldier-architect. And the duke ap- 
proved each step toward greater magnificence. Unfortunately 
the duchess did not—and the duke was much abroad. A philistine, 
she cared nothing for art; and she took the exasperating plausibil- 
ity of Vanbrugh for positive dishonesty. Work outstripped coe 
ernment expenditure; and in 1712, with the Tories in power am 
the duke dismissed, it was stopped altogether, leaving many 
workmen unpaid. Worse, an indiscreet letter lost Vanbrugh 
the comptrollership and the reversion of garter king of ara 
had written to a political ally of the “bitter persecution” su! ca 
by the duke; but the letter, wrongly delivered, reached Sa 
hands and was represented to the queen as an attack on her ia 
ministers. Luckily he had private commissions and, as m tle 
Castle Howard, was building or rebuilding Kimbolton pa 
Huntingdonshire; Kings Weston, Gloucestershire; Claremont, 
rey; and Cholmondeley, Cheshire. 

With George I Ea and the Marlboroughs back, ke 
beamed for a while. Vanbrugh, knighted in 1714, was made eas 
troller again in 1715 and also became surveyor of foe ee nse. 
and waters. The duke would finish Blenheim at his own rie 
But he grew senile, and the duchess soon broke with Vanl ake 
She had him turned away when, in 1725, he tried to view ie, 
pletion (by Hawksmoor). She even hoped to make ne Phen 
for the Blenheim debt. After bitter litigation instituted af: i 
he did succeed, to her rage, in getting nearly £2,000 ar 
salary. r 

He was a pioneer of the picturesque and an in 
Bridgeman, whose marvelous gardens at Stowe, 
he filled with temples. There, and elsewhere, they toge aa 
the “irregular garden,” halfway between the old for (See 
André Le Nôtre and the future naturalism of William Kent. 
also LANDSCAPE ARCHITECTURE: History.) 

Vanbrugh never designed a church, though he 
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on the subject. He was too Whig, and (in his plays) too profane, 
for the Tories who commissioned them. Nor did he design any- 
thing notable for the crown (if Blenheim is excluded). He was a 
castle-builder, influenced by the art of fortification, whether in the 
walls of Chester or in operatic scenery; influenced too—with what 
indifference to fashion !—by the Elizabethan. His last great works 
are Eastbury, Dorset; Seaton Delaval, Northumberland; and 
Grimsthorpe, Lincolnshire. Without Hawksmoor—as here—he 
jsessentially simple. Gone are the formal inventions with the taut- 
ness of abstract sculpture ascribed to Hawksmoor. Instead there 
are a few elementary forms—the tower, the pyramid, the bow, the 
coupled columns, the arcade—used by instinct with ever increasing 
audacity, until in Seaton Delaval (1718-29) he achieves the height 
of drama with a house comparatively small. 

In 1719, not without fear of being laughed at, he married Hen- 
rietta Yarburgh of Heslington, Yorkshire, 30 years his junior. 
They lived contentedly in his two toy castles: at Whitehall and 
on Greenwich Hill, Blackheath, where he laid out a small “forti- 
fied” building estate. In his letters he wrote affectionately of his 
little boy, Charles (b. 1720), who was to fall at the Battle of 
Fontenoy in 1745. Vanbrugh died on March 26, 1726, at his house 
in Whitehall, and was buried in St. Stephen, Walbrook. Among 
his papers was found the fragment of a comedy, A Journey to Lon- 
don, written in his best manner. This was completed by Cibber 
as The Provok’d Husband (1728). 

Vanbrugh’s plays and houses have nothing in common but the 

hearty gusto they share with his surviving letters. But these are 
only the letters of middle and later life, and then only those of 
business or gossip. Of Vanbrugh the son, the lover, the ambitious 
youth, they tell us nothing. He was much liked, a jovial com- 
panion, worldly, magnanimous, over-sanguine, a little coarse- 
grained: in the phrase of Pope and Swift, who came to regret hav- 
ing satirized him, “a man of wit and honour.” 
, BtiocrarHy.—The Complete Works of Sir John Vanbrugh, Vol. 
i-iii, The Plays, ed. by Bonamy Dobrée, Vol. iv, The Letters, ed. by 
Geoffrey Webb (1927-28). See also B. Dobrée in Essays in Biography 
(1925) ; Laurence Whistler, Sir John Vanbrugh: Architect and Drama- 
tist (1938), The Imagination of Vanbrugh and His Fellow Artists (on 
the architecture and gardens, 1954); J. Summerson, Architecture in 
Britain, 1530-1830 (1953); H. M. Colvin, A Biographical Dictionary 
of English Architects, 1660-1840 (1954) ; Kerry Downes, Hawksmoor 
(1959). (La. W.) 

VAN BUREN, MARTIN (1782-1862), 8th president of the 
United States, was known as the “Little Magician” because of his 
reputed cunning and skill as a politician. He was the third of 
five children, born in Kinderhook, N.Y., on Dec. 5, 1782, to 
Abraham and Maria (Hoes) Van Buren, both of Dutch descent. 
His father, a small farmer and 
tavern keeper, fought in the 
American Revolution, engaged in 
local politics and served as town 
clerk. Van Buren acquired con- 
siderable knowledge of human 
Nature by working in his father’s 
tavern; his formal education was 
Conducted in the Kinderhook 
Schoolhouse and later the village 
academy, In 1796 he took up the 
Study of law in the office of Fran- 
ls Silvester and later completed 
his legal studies in New York city 
Under the tutelage of William P. 
oe Ness. He was admitted to 

e bar in 1803 and returned to 

Inderhook, where he began a 
‘ong and highly successful law 
Practice. On Feb. 21, 1807, he 
aes Hannah Hoes, by whom 
Toh had four sons: Abraham, ESA $ 
in n, Martin and Smith Thompson. He wife died of tuberculosis 

1819, and he never remarried. 5 
k an Buren entered politics about the same time he began his 

W practice, In 1808 he was appointed surrogate of Columbia 
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county. His talents as an industrious lawyer and astute politician 
were quickly recognized and he was elected in 1812 to the state 
senate over Edward P. Livingston on an antilandlord, antibank 
ticket. He served two terms (1812-1820) and during his tenure 
was appointed state attorney general. He prosecuted Gen. William 
Hull for treason resulting from the surrender of Detroit to the 
British during the War of 1812. Hull was found guilty but the 
sentence of execution was remitted by Pres. James Madison, As 
senator, Van Buren actively supported the war, favoured the con- 
struction of the Erie canal and helped sponsor a convention in 
1821 to revise the constitution of the state of New York. He 
was a delegate to the convention and succeeded in resolving dif- 
ferences between the conservative and radical members on several 
important issues, notably suffrage and qualifications for holding 
office. Because of his skill as an organizer, his ability to execute 
political schemes which weakened his opponents, and his engag- 
ing personality as a leader of men, he won command of the 
Bucktail faction (those Republicans opposed to Gov. De Witt 
Clinton and his policies) of the state Republican party, Over a 
period of 15 years he battled Clinton for political control of New 
York; the struggle did not end until Clinton died in 1828. After 
his election to the U.S. senate in 1821 Van Buren created the Al- 
bany regency (q.v.), a political organization to govern the state 
during his absence in Washington. His name became closely 
linked with machine politics and his reputation as a statesman suf- 
fered accordingly. 

Van Buren regarded himself as a disciple of Thomas Jefferson. 
He supported the doctrine of states’ rights, opposed a strong cen- 
tral government in Washington and disapproved federally spon- 
sored internal improvements. He voted for the tariff bill of 1824 
but later became a free trader. Above all, he insisted that the party 
system of government was the best means of advancing democratic 
ideals. In the presidential election of 1824 he managed the cam- 
paign of William H. Crawford against John Q. Adams, Andrew 
Jackson and Henry Clay. He called the last congressional caucus 
for the purpose of nominating a presidential candidate. After 
the election of Adams he recognized the necessity of adjusting his 
political thinking to the changing times. The Crawford, Jackson 
and Calhoun factions of the Republican party were joined; the 
popularity of Jackson was exploited; and the political princi- 
ples of Thomas Jefferson were reasserted. Out of this union an 
organization gradually emerged which became known as the Demo- 
cratic party. 

To promote Jackson’s election to the presidency in 1828 Van 
Buren skillfully maneuvered passage of the Tariff of Abomina- 
tions; to assist Jackson’s victory in New York, which had been 
menaced by the sudden: rise of the anti-Masonic party (q.v.), he 
successfully ran for the office of governor, and resigned his senate 
seat. After two and a half months he resigned the governorship 
to accept appointment as Jackson’s secretary of state. Before re- 
signing, however, he introduced the safety fund, an improved 
banking system to provide New York with more dependable 
financial institutions. 

As the leading member of Jackson’s cabinet, Van Buren was 
criticized for extending the spoils system throughout the federal 
government, but the criticism was exaggerated. Van Buren did 
not introduce the system, nor was he as ruthless a spoilsman 
as his opponents claimed. He was, on the other hand, respon- 
sible for initiating effective co-operation between the president 
and party leaders in congress, His tact and good judgment in 
the social situation involving Mrs. John H. Eaton (“Peggy 
O'Neill”), wife of the secretary of war who had been maligned 
by the wives of the other cabinet members, earned Jackson’s 
confidence and respect. As secretary of state he helped resolve 
the dispute between Great Britain and the United States over 
West Indian trade; he was instrumental in securing agreement 
from the French for subsequent payment of spoliation claims 
originating during the Napoleonic wars; and he negotiated the 
first treaty with Turkey providing American access to the Black 
sea and a reciprocal most-favoured-nation commerce agreement. 
He drafted Jackson’s message vetoing the Maysville road bill and 
approved the president’s decision not to recharter the Second 
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National Bank of the United States. He resigned in 1831 to per- 
mit the reorganization of the cabinet and was appointed minister 
to Great Britain. 

Four months after arriving in England, Van Buren learned that 
his nomination had been defeated in the senate by the tie-breaking 
vote of Vice-Pres. John C. Calhoun. The jealousy and rivalry 
between the two men went back to the beginning of Jackson's 
administration. Calhoun’s action ensured Van Buren’s nomina- 
tion for the vice-presidency on the Jackson ticket in 1832 by the 
first national convention of the Democratic party. (See NATIONAL 
Convention.) He was elected with Jackson on an antibank 
ticket and he endorsed the president's handling of the nullification 
controversy, In 1835 he became Jackson’s choice for the presi- 
dency and was unanimously nominated in the Baltimore conven- 
tion. Van Buren received 170 electoral votes against 73 for Wil- 
liam Henry Harrison, 26 for Hugh L. White, 14 for Daniel Webster 
and 11 for Willie P. Mangum. 

Van Buren’s presidency began as the financial panic of 1837 
spread throughout the nation. He called a special session of con- 
gress and proposed removing government funds from state banks 
and putting them in an “independent treasury.” After a prolonged 
congressional battle the bill passed (1840) but many conservative 
Democrats deserted to the Whig party. Although Van Buren dis- 
played statesmanlike courage and firmness during the struggle, 
hostility and bitterness born of the panic continued to mount 
against him. A costly war with the Seminole Indians in Florida 
and his failure to support the proposed annexation of Texas also 
lessened his popularity. In foreign affairs he had difficulties with 
Great Britain arising out of the U.S.S. “Caroline” incident. The 
U.S.S. “Caroline,” a U.S. steamer that had been transporting sup- 
plies to Canadian insurgents across the Niagara river, was set afire 
and sunk by Canadian troops on the night of Dec. 29, 1837. One 
American was killed in the melee and Alexander McLeod, a par- 
ticipant, was subsequently arrested in New York and charged with 
murder and arson. Great Britain threatened war but in time the 
disputes were settled peaceably. 

The question of the northeast boundary of the United States 
provoked conflict between the inhabitants of Maine and their Ca- 
nadian neighbours bordering the Aroostook river. Armed clashes 
over rights to the territory were halted by Van Buren and a perma- 
nent settlement was later negotiated in the Webster-Ashburton 
treaty of 1842. One of his last acts in office was to order that no 
person should labour more than ten hours a day on federal public 
works. 

Van Buren was unanimously renominated in 1840 by the Demo- 
crats and was opposed by the Whig candidate, William Henry 
Harrison. Songs, ballyhoo and slogans were the devices employed 
by both parties to solicit votes during this “log cabin and hard 
cider campaign,” as it was called, and the popular expression 
“O.K.” (meaning Old Kinderhook) is said to have originated dur- 
ing the election. Van Buren was decisively defeated, winning only 
60 electoral votes to Harrison's 234, 

Four years later Van Buren was a contender for the Democratic 
nomination but failed to obtain the required two-thirds vote be- 
cause of his opposition to the annexation of Texas. In 1848 he 
was nominated by the antislavery Democrats (Barnburners) and 
then by the Free-Soilers with whom the Barnburners and “con- 
science” Whigs coalesced. Failing of election, Van Buren retired 
to his estate ““Lindenwald” in Kinderhook and spent several years 
traveling in Europe. He continued an active interest in politics 
until his death in Kinderhook on July 24, 1862. (See also UNITED 
STATES [or America]: History.) 

Van Buren wrote his memoirs to 1833, which were published in 
1920 under the title The Autobiography of Martin Van Buren. 

He also wrote an Inquiry into the Origin and Course of Political 
Parties in the United States (1867). See also references under 
“Van Buren, Martin” in the Index. 

BretrocrapHy.—Edward M: Shepard, Martin Van Buren (1917); 
Denis T. Lynch, An Epoch and a Man (1929); Holmes Alexander, 
The American Talleyrand (1935); Arthur M. Schlesinger, Jr., The Age 
of Jackson (1945) ; Robert V. Remini, Martin Van Buren and the Mak- 
ing of the Democratic Party (1959); Glyndon Van Deusen, The 
Jacksonian Era (1959). (R. V. R) 
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VANCOUVER, GEORGE (1757-1798), English navi 
tor who discovered that there were no channels between the Pad, 
Ocean and Hudson Bay, was born at King’s Lynn on June 22 1757, 
He entered the Navy at the age of 13, and accompanied Tis 
Cook on his second (1772-75) and third (1776-80) voyages of 
discovery. After nine years’ service in the West Indies, Van. 
couver, on Sir Alan Gardner’s recommendation, was appointed to 
command an expedition to the northwest coast of North America 

to take over from the Spaniards 
the territorial right they had 
claimed (and later relinquished) 
at Nootka Sound, to explore the 
coast from 30° N round to Cook's 
River (or inlet), to search for 
an eastward passage to Hudson 
Bay, and to ascertain the true 
character of Juan de Fuca Strait, 
Vancouver in the sloop “Dis- 
covery” (not Cook’s old ship), 
accompanied by the “Chatham” 
under Lieut, W. R. Broughton, 
left Falmouth on April 1, 1791, 
and proceeded by way of the 
Cape of Good Hope to Australia, 
where he surveyed part of the 
southwest coast, especially King 
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George’s Sound. He next made 
for Dusky Bay, New Zealand, then, sailing northeast, discovered 
Oparo islet (27°36’ S; 144°1/30” W), and on Dec, 30 reached 


Tahiti, where he was rejoined by Broughton, who had discovered 
Chatham Island. 

After staying at Tahiti and at the Hawaiian Islands, Vancouver, 
on April 17, 1792, sighted the west coast of North America at 
39°27’ N. He examined the coast up to 52°18’ N with minute 
care, surveying all the intricate inlets and channels in the region 
of Vancouver Island, and naming (among others) Puget Sound and 
the Gulf of Georgia. By August he was negotiating with the 
Spanish at Nootka; and he refitted at Monterey. r 

After another visit (February-March 1793) to the Hawaiian 
Islands, Vancouver resumed his exploration of the North American 
coast in April, surveying north to 56°44’ N, and south (past the 
Spanish Californian settlements) to 35° N. In the autumn he was 
again at Nootka and Monterey. Refreshing at the Hawaiian Is- 
lands (January-March 1794), Vancouver accepted their submission 
to Great Britain, but his annexation seems never to have been of- 
cially ratified. On his third season’s work, in 1794, Vancouver 
sailed to:Cook’s Inlet, which was proved to be no river. ioe 
fresh survey of much of the coast north of San Francisco, he sel 
homeward via Cape Horn and St. Helena, reaching the Thames on 
Oct. 20, 1794. By this great voyage of four and one-half years, 0 
which only one man was lost by disease, Vancouver “had ciom 
perhaps the most arduous survey that it had fallen to any navigà i 
to undertake” (E. Heawood, A History of Geographical Dis be 
in the 17th and 18th Centuries, p. 297, University Press, Camna ay 
[1912]); and he had effectively disproved the existence’ 0 al 
channels between the Pacific and Hudson Bay. 

Vancouver immediately set about the preparation 0 befor 
tive; but he died at Richmond in Surrey on May 10, 1798, Capt. 
he had completed his task. His brother John, assisted by oe 
Peter Puget, who commanded the “Chatham” in 1793-94 P 
lished the complete record in 1798. und 

See A Voyage of Discovery to the North Pacific Ocean ane aera 
the World . . . 1790-95, 3 vol. (1798), with an atlas of maps a1 Ex) 
G. S. Godwin, Vancouver: a Life (1930). (Rage 

VANCOUVER, a city of British Columbia, Can., is 
important Canadian seaport on the Pacific Coast, has a is 
site facing the sea and mountains: on the north ie o; 
deep fjord, Burrard Inlet, and its backdrop of foreste 
culminating in peaks 5,000 ft. (1,500 km.) high; southw Pop: 
large urban area stretches to the delta of the Fraser ae jn- 
(1961), city of Vancouver, 384,522; metropolitan area ict Vat 
cludes the adjacent cities of New Westminster [gv], Nor 
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couver, Port Coquitlam, and Port 
Moody, as well as eight district 
municipalities), 790,165. 

Vancouver has one of the | ~ 
mildest climates in Canada. Es- i 
sentially maritime conditions pre- 
vail, with temperatures for Jan- 
uary averaging 37° F (3° C) and 
for July, 64° F (18° C). Two- 
thirds of the precipitation of 
about 60 in. (1,500 mm.) occurs 
between October and March, 

The city takes its name from 
Capt. George Vancouver of the 
Royal Navy, who explored Bur- 
rard Inlet in 1792. For many years thereafter no white men 
visited the area, but by 1865 there was a small settlement on the 
inlet around the Hastings sawmill, Construction of the Canadian 
Pacific Railway across Canada in the 1880s led to the founding of 
Vancouver, and it was incorporated as a city in 1886. In the same 
year a disastrous fire burned most of the 800 business establish- 
ments and homes of its 2,000 citizens. They vigorously rebuilt 
their city, which soon had an assured prosperity when it became the 
railway terminus (originally planned to be in Port Moody, 12 mi. 
E of Vancouver) and the port for many ships trading with the 
Orient. The first Canadian Pacific train arrived on May 23, 1887. 
Settlers poured in, and by 1910 the population had jumped to 
100,000. The city became firmly established as a great seaport 
after the completion of the Panama Canal in 1915, by which prairie 
grain could be shipped via Vancouver to Europe. 

Vancouver is the industrial and commercial heart of British 
Columbia. Trade and transportation are basic functions, and one- 
third of the labour force is engaged in these activities. Another 
third is in service industries and finance, and one-fifth in a num- 
ber of extremely diversified manufacturing industries. Wood 
processing, based on the extensive forest resources of coastal 
British Columbia, is an important industry; it includes saw- 
milling, plywood, and pulp and paper manufacturing. Iron and 
steel fabrication, oil refining, food processing, and chemical manu- 
facturing are also important, Hydroelectric developments near 
the coast and oil and natural gas pipelines from the east side of 
the Rocky Mountains provide ample supplies of power. 

Ships of any size can be accommodated in Vancouver's harbour, 
which has a depth of 40 ft. (12 m.). The port is particularly active 
when eastern Canadian ports are closed by ice. Its general-cargo, 
deepwater docks are used by freighters from all parts of the world, 
and Vancouver is also home port for a large fleet of fishing ves- 
sels, Auto ferries ply between Vancouver and Nanaimo and Vic- 
toria on Vancouver Island. 

_ Vancouver is the terminus for four railways: the Canadian Pa- 
cific and Canadian National, which are transcontinental lines; the 
Pacific Great Eastern, extending to north-central British Colum- 
bia; and the Great Northern to Seattle and other U.S. cities. Van- 
couver International Airport at the mouth of the Fraser River is 
one of the major air centres in North America. 

The commercial and industrial core of the city adjoins the port 
facilities along the shores of Burrard Inlet and False Creek. Large 
residential suburbs with their own shopping districts extend from 
the downtown area. There are relatively few tall buildings be- 
Cause ground space has been plentiful. Few of the buildings ex- 
ibit impressive architecture, but the face of the city was given 
4 special character by the thousands of beautifully landscaped 
homes built during the rapid post-World War II expansion. 

The Lions Gate Bridge, a splendid suspension structure, links 
the city of Vancouver to North and West Vancouver at the First 

arrows of Burrard Inlet, and two bridges cross the Second Nar- 
‘ows. The north shore communities cover the lower mountain 
Slopes. North Vancouver has some industry of its own, mainly 
Shipbuilding and sawmilling. 

i Stanley Park occupies a seagirt promontory forming the en- 

Tance to Vancouver Harbour. Although there are gardens, an 
‘qQuarium, and zoo, a large proportion of the 1,000 ac. (405 ha.) of 
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SKYLINE OF VANCOUVER, B.C., WITH BURRARD INLET IN THE FOREGROUND 


the park has been left in a natural forest of Douglas fir and West- 
ern Red cedar. 

The campus of the University of British Columbia, founded in 
1908, has a scenic location overlooking the ocean at the tip of 
Point Grey. The university is an integral part of the provincial 
educational system. Simon Fraser University, just east of the city, 
was founded in 1963. 

Golf and tennis are year-round games in Vancouver. Three 
subalpine areas have been developed extensively for skiing. Boat- 
ing enthusiasts cruise and fish in the waters of Burrard Inlet and 
neighbouring Howe Sound. A unique feature of Vancouver is that 
it is possible to hunt for ducks and geese on the Fraser Delta, 
practically within the city limits, and to fish for steelhead trout 
in Capilano Creek only four miles from the city centre. In the 
juxtaposition of mountains and sea nature has endowed Vancouver 
with particular advantages for outdoor recreation. (G. A. W.) 

VANCOUVER, the seat of Clark County in southwestern 
Washington, U.S., 8 mi. (13 km.) N of Portland, Ore., located 
at the head of deepwater navigation on the Columbia River. It 
is the oldest permanent settlement in the Pacific Northwest, having 
been established in 1824-as a post of the Hudson’s Bay Company. 
Its location at the confluence of the Northwest’s principal natural 
travel routes accounted for its selection as headquarters for all the 
company’s operations west of the Continental Divide until the area 
was taken over by the U.S. in 1846. 

Ft. Vancouver was the scene of the Pacific Northwest’s first 
farming, horticulture, dairying, and wool growing; its first grist- 
mill, sawmill, and brickyard; and its first school. The first sea- 
going craft constructed in the northwestern United States was 
built there in 1829. There, too, in 1836, the USS “Beaver,” first 
steamboat to enter the Pacific, made its first trip under steam. 
Built on the Thames in England, it arrived under sail with engines 
and paddle wheels as deck cargo to be installed at Ft. Vancouver. 
The fort became a U.S. military reservation in 1848, adjoining 
the town that had formed about the trading post. Washington’s 
first post office and first hospital were located there. Incorporated 
as a city in 1857, it has a council-manager form of government, in 
effect since 1952. Its growth has been steady except during the 
1940s, when the population more than doubled. For comparative 
population figures see table in WASHINGTON: Population. 

Vancouver is the Bonneville Power Administration’s distribution 
centre for all hydroelectric energy produced in the Columbia River 
drainage basin. Availability of ample electric power accounts for 
local production of aluminum, abrasives, and chemicals. Other 
manufactures include lumber, wood products, paper, beer, malt, 
and canned fruits. The city is a major grain shipping point. In- 
tensive agriculture, horticulture, dairying, and poultry raising in 
the surrounding area are aided by a 208-day growing season, 

Among the U.S. army officers stationed at the military post at 
Vancouver were Ulysses S. Grant, Philip Henry “Phil” Sheridan, 
George B. McClellan, George E. Pickett, William S. Harney, O. O. 
Howard, Nelson A. Miles, Frederick Funston, and George C. Mar- 
shall. In 1948 the old stockade site became Ft. Vancouver Na- 
tional Monument. Grant House Museum occupies a building 
erected by the U.S. Army in 1849. Clark College, a public junior 
college organized in 1933, and the state schools for the deaf and 
the blind are in Vancouver, (H. J. Bu.) 
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VANCOUVER ISLAND, British Columbia, the largest of 
innumerable islands that fringe the Pacific coast of Canada, and 
the largest island on the west coast of North America. It is 282 mi. 
(454 km.) long, averages 50 mi. (80 km.) wide, and has an area 
of 12,408 sq.mi. (32,137 sq.km.). It extends in a northwest- 
southeast direction and is separated from the state of Washington 
to the south by Juan de Fuca Strait, and from the mainland to the 
east by the Strait of Georgia and Queen Charlotte Strait. The 
island was made a British crown colony in 1849 (having previously 
been held under grant by the Hudson’s Bay Company), and in 1866 
it was united with British Columbia, which had become a crown 
colony in 1858; the enlarged crown colony of British Columbia 
entered the Dominion of Canada as a province in 1871. 

Vancouver Island has a deeply dissected, mountainous interior 
averaging 2,000-4,000 ft. (600-1,200 m.) above sea level (highest 
point, 7,250 ft. [2,210 m.]), flanked on the east by a coastal plain 
and on the west by deep fjords and numerous rocky islets. Alberni 
Inlet, at the head of which lie the twin cities of Alberni and Port 
Alberni, nearly bisects southern Vancouver Island and provides an 
excellent 20-mi.-long waterway for deep-sea vessels. Softwood 
forests clothe much of the island, and logging, sawmilling, and 
other wood processing are the most important industries. A va- 
riety of minerals is present, and considerable quantities of coal, 
iron ore, and copper are produced. Fishing, agriculture, and tour- 
ism are also significant, agriculture (primarily dairying, poultry 
raising, and the growing of small fruits and vegetables) being con- 
fined to the favourable soils and topography of the eastern coastal 
plain. Population and road and rail transport facilities are also 
concentrated along the east coast, the main cities being Victoria, 
Duncan, Nanaimo, Port Alberni, Courtenay, and Campbell River. 
Victoria (g.v.), about 60 mi. (97 km.) S across the Strait of Geor- 
gia from the city of Vancouver on the mainland, is the capital and 
second largest city in the province (1961 population, city proper 
54,941; metropolitan area, 154,152). Esquimault, a municipality 
within the Victoria metropolitan area, has long been a naval and 
garrison centre. As early as 1854 a small Royal Navy hospital was 
built near the entrance to its harbour, about 3 mi. (5 km.) W of 
Victoria, and in 1865 an official base was established there. Since 

1905 Esquimault has been Pacific coast headquarters of the Royal 
Canadian Navy. The army garrison is at Work Point, facing Vic- 
toria Harbour. See also BRITISH COLUMBIA, (A. L. Fy.) 

VANDALS, a Germanic people, maintained a kingdom in 
North Africa from A.D. 429 to 534 and captured Rome in 455. 
They are first mentioned in the works of the elder Pliny in the 1st 
century A.D. Pliny uses the term Vandili—other writers normally 
have Vandali—as a collective name for the peoples of eastern 
Germany, the Goths (who did not believe themselves to be Van- 
dals), the Burgundians, and others. Tacitus, too, in his Germania, 
published in a.D. 98, speaks of the Vandilii, but he seems to use 
the term Lugii to denote the group of peoples to whom the Vandals 
belonged. At any rate, their remote situation caused them to play 
little part in Roman frontier politics in his time. At this period 
they are thought to have inhabited the most northerly part of Jut- 
land, still called Vendsyssel. It is known, however, that when the 
Goths (q.v.) crossed from Scandinavia to the region of the mouths 
of the Vistula River, they came in contact with the Vandals there 
and defeated them. At all events, the Vandals subsequently moved 
southward to Silesia (q.v.), and in the 3rd century they attract 
more attention from Roman authors. Two main branches of them 
are now distinguished, the Silingi and the Asdingi. Dio Cassius 
Cocceianus also gives the name “Vandalic Mountains” to the range 
between Bohemia and Silesia. Small-scale encounters between the 
Romans and groups of Vandals are recorded from the late 2nd, and 
from the 3rd, century, as a result of one of which a body of Vandals 
was settled by the Romans in Britain c. 278. In the 4th century 
the bulk of them are found inhabiting the region of the Theiss 
(Tisza) River. They engaged there in numerous border struggles 
with their neighbours the Sarmatians and the Visigoths. 

In the opening years of the 5th century the Vandals in company 
with several other Germanic peoples fled to the west before the 
Huns (q.v.), who undertook at this time a great drive into Central 
Europe. Along with the Suebi (Sueves) and the Alani (q.v.), they 
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crossed the Rhine near Mainz into Gaul on Dec. 31, 406; and 

to move northward toward the Channel coast. It was feared that 
they intended to cross the Channel and invade Britain, To meg 
this threat the troops in Britain proclaimed one Constantine as 
emperor (see ConsTANTINE [Flavius Claudius Constantinus]), ang 
his first act thereafter was to cross over to Gaul. But the Vandals 
and their allies turned southward without attempting the invasion 
of Britain; and for three years they caused severe and extensive 
damage in Gaul. 

In 409 they crossed the Pyrenees into Spain, where they re- 
mained for 20 years. The Siling Vandals settled in Baetica (mod. 
ern Andalusia) in the south of the peninsula under their king 
Fredbal. The Asding Vandals along with the Suebi under King 
Gunderic occupied the northwest; the Alani under King Addac 
occupied Lusitania (approximately the modern Portugal), The 
eastern portion of Spain was not occupied by any of them. In 417 
the Visigoths under their king Wallia were sent by the Romans to 
reconquer Spain, and Wallia began by attacking the’ Silings in 
Baetica. After a year or two he succeeded in all but annihilating 
them, The remnants of the Alani fled to the Asding Vandals in the 
northwest; and Gunderic was now proclaimed “king of the Van- 
dals and Alani,” a title which was retained by all subsequent Van- 
dal rulers. War soon broke out between the Vandals and the Suebi, 
but as a result of armed intervention by the Romans, the Vandals 
and Alani left their dwellings and migrated southward to Baetica, 
where they established themselves in 422. 

Gunderic died in 428 and was succeeded by his brother Gaiseric 
(q.v.), who in the following year crossed over to Africa along with 
his people. It was said at the time—though the point has been 
much debated—that he was invited to Africa by Count Bonifacius 
(q.v.). The number of Vandals who crossed to Africa in May 429 
is given as 80,000. In spite of their efforts to expel the Vandals 
from Africa, the Romans were compelled to recognize them as fed- 
erates there in 435. But in 439 Gaiseric surprised and captured 
Carthage, threw off the overlordship of Rome, and thereafter 
reigned as an independent monarch until his death in 477, For the 
Vandals’ political activities until that date see GAISERIC. % 

The Vandals did not disperse themselves over the whole of their 
African dominions. They concentrated in the province of Zeugi- 
tana with Carthage as their capital; and in this region they ex- 
propriated the great Roman landowners and took over their 
estates. Many of the landowners accordingly fled to Italy or Con- 
stantinople. 

Little is known of the political organization of thè Vandals be- 
fore the settlement in Africa; but whatever it may have beet, 
Gaiseric set up an autocracy, gathering almost complete power 
into his own hands, He also issued a law regulating the succession 
to the throne, thus taking from the people any rights they may 
previously have had in this connection: the throne in future col 
be occupied only by the eldest male descendant of Gaiseric. a 
early as 442 he was faced with a rising of the Vandal nobles, whi ji 
he suppressed with considerable bloodshed; and thereafter a 
seems to have encountered no opposition from among his Ta 
people. It is thought, though the matter is uncertain, that re 
tained the old Roman civil administration of the proving 
were under his control, and that this administration continue! 5 
be manned by Romans, But they worked under Vandal supe 
vision. imt 

The Vandals appear to have been converted from paganis aid 
Arian Christianity while they were still in Spain in 409—429, %5 
they remained ardent Arians for the rest of their history. ("a ie 
proceeded actively and sometimes cruelly against the ere 
clergy in his kingdom, though in 454 he permitted the pai ches 
of a new Catholic bishop of Carthage and allowed some one i 
to be reopened for Catholic services. But three years, eae 
persecution was renewed; sees were left vacant, and pries j 
obliged to surrender their books. (ANT 484), 

Gaiseric was succeeded by his eldest son Huneric @ and al 
who maintained peaceful relations with Constantinople But 
lowed a Catholic bishop to be consecrated at Carthage m tholics 
at the end of his reign he began a fierce persecution of the 
of Africa. A vivid account of the sufferings of the persecuti ” 
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survived in the Historia Persecutionis by the contemporary Victor 
of Vita, a work which is one of the most important sources of in- 
formation about Vandal Africa. Huneric died on Dec. 23, 484, 
and the eldest male descendant of Gaiseric was now Gunthamund, 
anephew of Huneric, who reigned until 496. The condition of the 
Catholics now improved, and peace was still maintained with 
Constantinople, It is noteworthy, however, that Gunthamund im- 
prisoned the poet Dracontius for praising foreign ruler, probably 
the emperor Zeno. Gunthamund was succeeded by his brother 
Trasamund (496-523), He, too, kept on peaceful terms with the 
Eastern Romans, and although he encouraged Catholics to join the 
Arian church, there was little open persecution during his reign. 

The penultimate king of Vandal Africa was Huneric’s son Hil- 
derich, who was a grandson of the Western Roman emperor Valen- 
tinian III. His intimate relations with Justinian I led to his depo- 
sitionin 530 by Gelimer, a nephew of Gunthamund and Trasamund, 
who established himself as king. Justinian intervened vigorously 
to obtain Hilderich’s restoration or at any rate his personal safety; 
ut Gelimer insisted that the palace revolution was an internal mat- 
ter, affecting the Vandals only. The result was the great Roman 
attack on Africa in 533 under the leadership of Belisarius (q.v.). 
Since 429 the Vandals had lost their warlike character, and in the 
attles of Ad Decimum, ten miles from Carthage, and of Tri- 
camarum (unidentified) they were utterly defeated by Belisarius; 
and soon afterward Gelimer was captured and sent to Constanti- 
nople (534). Thus, in one campaigning season the Vandal king- 
lom was definitively destroyed. The harsh measures taken by 
ustinian in restoring Roman rule in Africa led practically to the 
lisappearance of the Vandals and their Arianism. The churches 
were restored to the Catholics, and heretics were persecuted. 
Vandals were excluded from holding public office. The estates 
were returned to their Roman owners. The mass of the Vandal 
population became the slaves of Belisarius’ soldiers. Thereafter 
the Vandals played no further part in history. 

See also references under “Vandals” in the Index. 

BrBtiocrapHy.—L. Schmidt, Geschichte der Wandalen, 2nd ed. 
(1942); C. Courtois, Les Vandales et l'Afrique (1955); E. Stein, His- 
toire du Bas-Empire, vol, i, esp. ch. 7 and 9-11 (1959), vol. ii, ch. 1 
and 5-6 (1949). (E. A. T.) 

VANDEGRIFT, ALEXANDER ARCHER (1887- 

), U.S. marine corps officer who commanded the 1st marine 
division in one of the most outstanding actions of World War II in 
the Pacific, the capture and holding of Guadalcanal, was born at 
Charlottesville, Va., March 13, 1887. After attending the Univer- 
sity of Virginia, Charlottesville, he received a commission in the 
Marine Corps in 1909, advancing to the rank of major general in 
1942. Vandegrift led the 1st marine division on Aug. 7, 1942, in 
the assault on Guadalcanal, the first large-scale U.S. offensive ac- 
tion against the Japanese, and held the island against repeated 
counterattacks, being aided later by other marine and army units. 
He also commanded the 1st marine amphibious corps in the Bou- 
Sainville landing in the autumn of 1943. Appointed the 18th com- 
mandant of the U.S. Marine Corps on Jan. 1, 1944, he became the 
first marine officer to hold the rank of general, to which he was ad- 
vanced in March 1945. Vandegrift retired Jan. 1, 1948. 
(J. B. Hn.) 
VANDENBERG, ARTHUR HENDRICK (1884-195 1), 
US, newspaper editor and Republican senator who was highly in- 
fuential at the end of World War II in mobilizing support for an 
Internationalist policy. He was born in Grand Rapids, Mich., 
on March 22, 1884. After completing high school and a year at 
the University of Michigan, he joined the Grand Rapids Herald 
and became its editor in 1906, He was active in the Republican 
arty and in 1928 was appointed U.S. senator from Michigan; he 
Temained in that office by election until his death. 
hile supporting conservative policies in the domestic field, 

andenberg became interested chiefly in foreign relations. During 
the 1930s he was a leading spokesman for the isolationists and a 
itter critic of President Roosevelt. After the attack on Pearl 
arbor, he began to revise his picture of world relationships. By 

€ war’s end he had come around to the view that the United 
tates should participate in an effective international organization. 
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He expressed this opinion in a notable speech in the Senate in 
January 1945 and thus provided important Republican support for 
the United Nations. He also helped develop a bipartisan approach 
to foreign affairs and accepted appointment by President Roosevelt 
as a delegate to the United Nations Conference on International 
Organization that met in San Francisco in 1945, In the Senate 
he gave strong support to the Marshall Plan of aid to Europe 
(1948) and to the North Atlantic Treaty Organization (1949). He 
died at Grand Rapids on April 18, 1951, 

See Arthur H. Vandenberg, Jr. (ed.), The Private Papers of Senator 
Vandenberg (1952). (T. H. Gr.) 

VANDERBILT, a U.S. family whose fortune was founded on 
steamship and railway lines. CORNELIUS VANDERBILT (1794— 
1877), nicknamed “Commodore,” was born at Stapleton, N.Y., 
May 27, 1794, and when 16 bought a sailboat, in which he carried 
farm produce and passengers between Staten Island and New York 
City. He successfully established his fortune in the shipping busi- 
ness, particularly through his shortening of the time required to 
travel from New York to San Francisco (by way of Nicaragua) 
following the Gold Rush of 1849. By 1855-61 he also operated a 
freight and passenger line between New York and Le Havre, 
France. 

In 1857-62, however, he sold his steamships and turned his at- 
tention to railways. He pur- 
chased the New York and Harlem 
Railroad stock in 1862 at a low 
| price and later that of the Har- 
lem’s competitors, the Hudson 
River Railroad, and the New 
York Central Railroad running 
from Albany to Buffalo. In all 
three cases he thwarted attempts 
by financial opponents to prevent 
his success. In 1868 he sought 
control of the rival Erie Railway 
by buying stock. However, Dan- 
iel Drew, Jay Gould (q.v.), and 
James Fisk (g.v.), who controlled 
the Erie, placed fraudulent stock 
on the market to prevent Vander- 
bilt’s purchase. Although he lost 
millions in the abortive attempt 
to control the Erie, Vanderbilt 
continued his railroad expansion 
by acquiring the Lake Shore and 
Michigan Southern in 1873 to establish a through route between 
New York and Chicago. At the time of his death he controlled 
many railroads, and his fortune was estimated at more than $100,- 
000,000. He endowed Vanderbilt University (Nashville, Tenn.) 
with a donation of $500,000 in 1873, later increased to $1,000,000. 

His eldest son, WILLIAM HENRY VANDERBILT (1821-1885), was 
born in New Brunswick, N.J., May 8, 1821. After a career as re- 
ceiver and president of several railroads, he succeeded his father 
as president of the Lake Shore and Michigan Southern, the Canada 
Southern, and the Michigan Central railways. 

William Henry’s son, GEorce WasHINGTON (1862-1914), was 
an outstanding agriculturist and forester. He established the vast 
Biltmore estate near Asheville, N.C., and devoted considerable 
money and time to the advance of scientific farming and forestry. 
Another son, WILLIAM Kissam (1849-1920), was active in the 
Vanderbilt railroad empire and was an enthusiastic yachtsman and 
racehorse owner. His eldest son, CornELIUs (1843-1899), was 
also active in managing the Vanderbilt fortunes. Of the latter’s 
sons, the eldest, Cornettus III (1873-1942), was devoted to nu- 
merous financial interests, while the other two sons, ALFRED 
Gwynne (1877-1915) and Recinatp CLaypootE (1880-1925), 
were noted for their interests in show horses. 

William Kissam Vanderbilt left two sons: WILLIAM KISSAM 
(1878-1944) and HarorD STIRLING (1884- _), both associated 
with management of the New York Central lines. Cornelius Van- 
derbilt, Jr. (1898- ), founded a chain of newspapers and be- 
came known as writer for, and producer of, motion pictures. 
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CORNELIUS VANDERBILT; 
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BrsriocrapHy.—Gustavus Myers in History of the Great American 
Fortunes, vol. ii (1910); Matthew Josephson in The Robber Barons 
(1934); W. Andrews, The Vanderbilt Legend (1941); W. J. Lane, 
Commodore Vanderbilt: an Epic of the Steam Age (1942). 

(W. H. D.) 


VANDERLYN, JOHN (1775-1852), the first U.S. painter 
to study in Paris, where he was much influenced by J. L. David, 
was born at Kingston, N.Y., on Oct. 15, 1775. While still very 
young he copied some of Gilbert Stuart’s portraits, including one 
of Aaron Burr, and Burr was so impressed that he placed him under 
Stuart as a pupil and later employed Vanderlyn to paint his por- 
trait and that of his daughter, Theodosia. In 1796 Vanderlyn went 
to Paris, andin 1805 to Rome, where he painted his “Marius Amid 
the Ruins of Carthage”; this was shown in Paris, and obtained a 
gold medal there; it is now in the New York Public Library. Van- 
derlyn remained in Europe for several years, during which time he 
prospered greatly. In 1812 he showed a nude “Ariadne” (engraved 
by Durand, and now in the Pennsylvania Academy of the Fine Arts, 
Philadelphia), which increased his fame. When Aaron Burr fled 
to Paris, Vanderlyn was for a time his only support. Vanderlyn 
returned to America in 1815, but did not meet with success. In 
1842, through friendly influences, he was commissioned by Con- 
gress to paint “The Landing of Columbus” for one of the panels in 
the rotunda of the Capitol at Washington, D.C. Going to Paris, he 
employed as assistant a French artist, who, it was said, did most 
of the work; though this was common practice, it led to his being 
charged with fraud. Vanderlyn was in actual want when he died 
at Kingston, N.Y., on Sept. 23, 1852. 

VAN DER ROHE, LUDWIG MIES: see Mies Van Der 
Rone, Lupwic. 

VANDERVELDE, EMILE (1866-1938), Belgian states- 
man and Socialist leader, considered to be the most powerful So- 
cialist orator in the French language since Jean Jaurés, played a 
conspicuous role in all the international Socialist congresses after 
the beginning of the 20th century. He was born on Jan. 25, 1866, 
at Ixelles (Greater Brussels). He studied law at Brussels Univer- 
sity and in 1888 took his doctorate in social science. In the fol- 
lowing year he joined the Belgian Workers’ Party and soon became 
its acknowledged leader. He first entered Parliament in 1894 as 
Socialist member for the Charleroi constituency but after 1900 
was returned continuously by Brussels. In the Chamber of Repre- 
sentatives he achieved both influence and prestige and played a 
prominent part in the struggle to attain universal suffrage, a strug- 
gle that resulted in more than one national general strike. 

On the outbreak of World War I, Vandervelde devoted himself 
to the problems of national defense, the liberation of his invaded 
country, and in August 1914 was summoned to join the government 
as minister of state, later becoming a member of the Cabinet. At 
the time of peace negotiations and the signing of the Versailles 
Treaty, he used his influence to obtain the insertion of labour 
clauses, relating especially to the eight-hour day. As minister of 
justice in the Liberal-Catholic-Socialist Cabinet formed after 
World War I, Vandervelde effected great humanitarian and scien- 
tific reforms in the prison system. After the important successes 
achieved by the Workers’ Party in the general elections of 1925, 
he entered the Socialist-Catholic coalition cabinet as minister for 
foreign affairs and played an important part in negotiating the 
Locarno Pact in 1925, which he signed on behalf of Belgium. He 
retained the portfolio of foreign affairs in Henri Jaspar’s ministry 
of national unity (1926-27). But he was constantly subjected to 
criticism because of his genuine internationalism, and early in 1927 
he had some difficulty in soothing his non-Socialist critics. In in- 
ternal politics he fought for a reduction of the term of military 
service to six months. The anti-militaristic attitude of the So- 
cialist members of the Jaspar Cabinet was the immediate cause of 
its fall. Vandervelde was minister without portfolio, 1935-36, 
and minister of public health, 1936-37. He died at Brussels on 

Dec. 27, 1938. 

Among his works are: Le socialisme en Belgique, with J. Destrée 
(1898); Le collectivisme et V’évolution industrielle (1900; Eng. 
trans., 1907); La Belgique et le Congo (1911); La Belgique en- 
vahie et le socialisme international (1917); Le socialisme contre 
Pétat (1918); Le Parti Ouvrier Belge, 1885-1925 (1925). 
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See L. De Brouckère (ed.), Emile Vandervelde: 
oeuvre (1928). 

VAN DE VELDE: see VELDE, VAN DE. i 

VAN DOREN, CARL CLINTON (1885-1950), 
thor, editor and critic, was born on a farm near Hope, Ill 
1885. He graduated from the University of Illinois 
received his Ph.D. from Columbia university in tgrr. 
book, a biography of Thomas Love Peacock, was also pub 
1911. He taught English at Columbia from rgrr to 1930, F 
1917 to 1921r he was managing editor of the Cambridge History of 
American Literature. He was literary editor of the Nation (t9 
22) and of Century Magazine (1922-25). ig 


my 


His writings ranged through surveys of literature to 
biography and criticism. In 1939 he received a Pulitzer prize 
for his biography Benjamin Franklin (1938). His works included 
The American Novel (1921; revised 1940); Contemporary Amen 
can Novelists (1922); American and British Literature Since 1890 
(1925), in collaboration with his brother, Mark Van Doren, and 
revised in 1939; American Literature: An Introduction (1933), 
reissued as What Is American Literature? (1935). Some of his 
other important works were James Branch Cabell (1925); Swift 
(1930); Sinclair Lewis (1933); and his autobiography, Three 
Worlds (1936). USA 

VAN DYCK (Vanpyxe), SIR ANTHONY (1599-1641), 
after Rubens, the most prominent Flemish painter of the 17th cen- 
tury. He was a prolific painter of portraits, of which about 500 
are extant, aside from many repetitions, ‘copies, imitations í 
forgeries that go under the artist’s name. He also painted many 
religious and mythological subjects and ranks high as a draftsman 
and etcher. ary 4 
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Van Dyck was born in Antwerp on March 22, 1599, the seventh 
of 12 children of Frans Van Dyck, a well-to-do silk merchant, 
When Anthony was eight years old the family moved fro 
house “Den Berendans” (‘To the Bears’ Dance”), which 
longed to Van Dyck’s grandfather, into a very stately 
called “To the City of Ghent.” At the age of ten, Van Dy 
apprenticed to Hendrick van Balen, a successful Antwerp 
specializing in small religious and mythological pictures.” 
Dyck soon must have come under the influence of Rubens who 
after his return from Italy in 1608 quickly assumed undisputs" 
leadership of art in Antwerp. Some scholars believe a 
youthful Van Dyck was also in close contact with Jacob nt 
whose vigorous first manner dated from 1612. hi ai 

1613-21.—Van Dyck’s first surviving work, the port i 
man, is dated 1613; a self-portrait (Academy, Vienna) canni 
been done much later. His precociousness showed also i 
ways. When only 18, he acted as family representative ma 
suit; before he was 19 his father declared him legally of age. 
Feb. 19, 1618, Van Dyck was inscribed as master in the 
guild. It is uncertain when he entered the studio of Rul 
on July 17, 1620, a correspondent of the earl of Arundel 
that “van Dyck is still staying with Rubens and his works 
be appreciated as much as those of his master.” In Mare ine: 
Rubens had received a large commission permitting him os 
assistance of “Van Dyck and some other disciples.” It decribed & 
believed that Rubens referred to Van Dyck when he Neate 
painting he offered in April 1618 to the English am 
The Hague as having been painted “by my best pupil.” 7 
must have been a close association of the two men eva 
1618. In view of Van Dyck’s fully developed personal 
these years, however, it is probably more accurate to 
Rubens’ collaborator rather than his pupil. y Dy 

Although the relationship between Rubens and Van 
came strained after 1630, there is no evidence for Ore 
Rubens tried to hamper the career of the young rival. om 
trary, he probably helped him with recommendations on A 
trip to England (Nov. 1620 to Feb. 1621) where Rubens © 
the earl of Arundel was also Van Dyck’s protector. x 

1621-27.—Apparently unwilling to remain at the court. i 
James I, despite an annual salary of £100 sterling, 2 
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turned to Antwerp and in Oct. 1621 set out for Italy. There, too, 
Rubens’ recommendations paved his way. His first goal was 
Genoa, where in 1606/7 Rubens had been employed as a painter of 
portraits, and where Van Dyck was immediately patronized by the 
same group of aristocratic families for whom Rubens had been 
active. At the end of the 18th century there were still 99 paint- 
ings by Van Dyck in Genoa, 72 of which were portraits. 

Genoa remained his headquarters, but he is known to have 
visited Rome, Venice, Padua, Mantua, Milan and Turin. In 1624 
he spent some time in Palermo, where he painted the Spanish vice- 
roy Emanuel Philibert of Savoy (Dulwich), who in the same year 
died of the plague; Van Dyck also made a drawing of Sofonisba 
Anguisciola, a 96-year-old, blind woman painter (Chatsworth 
house, Derbyshire, Eng.). In 1625 he is said to have visited 
Nicolas Peiresc, the great scholar and friend of Rubens, in Aix-en- 
Provence. Although everywhere employed with commissions, Van 
Dyck used the opportunity of his Italian years to study the works 
of the great Italian painters. A sketchbook in the British Museum 
(formerly at Chatsworth house), testifies to his attraction to the 
Venetian masters, above all Titian. He made many rapid sketches 
of their compositions, occasionally adding notes about colour and 
spontaneous words of praise. 

1627-32.—In July 1627, Van Dyck was again in Antwerp, where 
he remained until 1632. The frequent absence of Rubens between 
1626 and 1630 on diplomatic missions may have induced many 
patrons to turn to Van Dyck. He received numerous commissions 
for altarpieces and for portraits, which forced him to employ 
assistants. During this period Van Dyck also began to make small 
monochrome portraits in oil and drawings in chalk of princes, 
soldiers, scholars, art patrons and especially of fellow artists, with 
the view of having them engraved and published. At least 15 of 
these portraits were etched by Van Dyck himself. The others were 
engraved, primarily by Lucas Vorsterman and Paul Pontius. The 
series, popularly known as Van Dyck’s “Iconography,” was first 
published in 1645-46. 

After 1632.—After a brief trip to Holland in Feb. 1632, Van 
Dyck again went to England and succeeded brilliantly. King 
Charles I appointed him “principalle Paynter in ordinary of their 
Majesties” and knighted him. He gave him a golden chain and set- 
tled upon him an annual salary of £200 sterling. Yet in March 
1634 Van Dyck returned once again to Antwerp, ostensibly to set- 
tle matters connected with his family estate, but probably also to 
establish contacts with the new Spanish governor, Cardinal Infante 
Ferdinand, expected in the fall of that year. While in Belgium 
Van Dyck painted a huge portrait of the 23 members of the Brus- 
sels magistracy which unfortunately perished in the French bom- 
bardment of 1695. The Antwerp guild of artists appointed him 

honorary dean,” a title which had been bestowed before only on 
Rubens. In 16. 35 Van Dyck was again in England, after about a 
year’s absence. 

He had been settled in Blackfriars, outside the jurisdiction of the 
local guild. Charles I liked to visit him there and in 1635 had the 
approaches to the house improved. During the summer Van Dyck 
Was given a place in Eltham castle, Kent. His work now consisted 
almost exclusively of painting portraits. He organized it in an 
efficient manner designed also to increase his prestige. He gave 
hourly appointments to his sitters, leaving the execution of ac- 
Cessories to his assistants who also had to prepare for him a new 
Palette at the beginning of each session. While the king paid 
Slowly and at times was even forced to reduce the artist’s demands, 
Van Dyck derived a comfortable income from his many portraits. 
His life matched in luxury that of his clients. 

He must have realized, however, that the political fortunes of 
the Stuart monarchy were declining. He had failed in an ambitious 
plan to decorate the banqueting hall at Whitehall with a “Proces- 
sion of the Knights of the Garter” in tapestry (sketch at Belvoir 
castle, Leicestershire). In Sept. 1640 he again left England, in- 
duced possibly by the hope of taking Rubens’ place, since Rubens 
ad died in May. In nervous haste he went from Antwerp (Octo- 
ber) to Paris (Jan. 1641), thence back to London (May) and again 
to Paris (November). At the end of that month he returned to 
London, sick and beaten, having failed in all his projects. He 
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died on Dec. 9, 1641, and was buried in St. Paul’s, London, in 
accordance with his own wishes. His tomb, located next to John 
of Gaunt’s, was destroyed in the Great Fire of 1666. 

He was survived by his wife, Mary Ruthven, whom he had 
married in 1639, and an infant daughter, Justina Anna (Justiniana), 
born Dec, 1, 1640. An illegitimate daughter, Maria Theresia, 
born in 1620, was brought up by one of his sisters, a béguine, or 
lay sister, in Antwerp. He bequeathed most of his continental 
possessions to this sister for the benefit of Maria Theresia. What- 
ever assets he had in England went to his widow and daughter in 
equal shares, but all was lost in the Civil War. A pension of 
£200 sterling granted by Charles II to Justiniana in 1662 was 
paid irregularly. Justiniana herself acquired a modest reputation 
as a painter. At the age of 12 she married Sir John Baptist 
Stepney by whom she had four children; the line died out in 1825. 
Maria Theresia, married to Gabriel Essers, had seven children. 

Van Dyck was a handsome man, but his features lacked strength 
and he was rather short. Although socially ambitious, he remained 
devoted to the members of his family and on cordial terms with 
fellow artists. His manners were suave and ingratiating. Legend 
has it that he inclined to licentiousness and extravagance, but 
the evidence is inconclusive. Whatever the faults of his character, 
he certainly was never idle. Only by combining facility of execu- 
tion with great industry could a man who died at the age of 42 
have painted a body of work as large as his. 


WORK 


Development.—For the sake of convenience one generally dis- 
tinguishes four periods in Van Dyck’s activity. In the figural 
compositions of his first period (1613-21), the emulation of 
Rubens’ melodramatic style is obvious, but there are distinctly 
personal aspects. Instead of using Rubens’ technique of enamel- 
like glazes, Van Dyck painted directly and with a rather coarse 
texture. His colour scale is darker and warmer than Rubens’, his 
lights and shades are more abrupt, his figures more angular in 
their gestures and less harmoniously proportioned. As if to outdo 
Rubens, he exaggerated the expression of his figures, from the 
fierce fanaticism or feverish ecstasy of saints and the brutality 
of executioners to the voluptuous smiles of satyrs and the drunken 
stupor of Silenus (Brussels, Madrid, Munich, Ottawa, Dulwich). 

The few figural compositions of Van Dyck’s second period 
(1621-27) betray a trend towards colouristic and expressive re- 
finement under the influence of the Venetian school. Recollections 
of Rubens and of Bolognese masters may be seen in his most ac- 
complished religious work done in Italy, the “Madonna of the 
Rosary” (Palermo). The tendencies first manifested in works 
done in Italy carry over into Van Dyck’s third period (1627-32). 
He, as well as his patrons, appear to have realized that his talent 
was better suited to themes involving tender emotion than violent 
action, The happiest works of that period show the Virgin as the 
affectionate mother with the infant Jesus in her arms, or as the 
Mater Dolorosa in Lamentation scenes (Munich, Buckingham 
palace, Paris, Berlin and Antwerp); equally appealing are pic- 
tures showing saints in religious transport (Antwerp, Church of 
the Augustinians, and Vienna). In memory of his father Van 
Dyck painted in 1629 the crucified Christ with St. Dominic and 
St. Catherine of Siena, one of his noblest works and a prime ex- 
ample of the spiritual intensity fostered by the Counter-Reforma- 
tion, Some of Van Dyck’s most enchanting stories from 
mythology or fable were done during these years (Paris, Vienna 
and Baltimore). His manner of painting was now quite eco- 
nomical. The pigments were put on thinly, in delicate combina- 
tions of blue, gray, pink, ochre and sienna. The emphasis is on 
mellowness, in colour and tone. Although he continued to give 
an almost sensuous appeal to textures like silk, hair and human 
skin, his paintings became increasingly cool and artificial. Narra- 
tive painting practically disappears in his last period (1632-41). 

Portraits.—The enduring fame of Van Dyck rests on his por- 
traits. Whether he painted the patricians and artists of Antwerp, 
the nobles of Genoa or the court of Charles I, Van Dyck succeeded 
in idealizing his models without sacrificing any of their indi- 
viduality. He adopted patterns of portraiture that had been 
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formulated before, chiefly by Hans Holbein, Antonio Moro, 
Titian and Rubens, but he invented innumerable variations, never 
losing sight of the fundamental necessity to retain an impeccable 
formality no matter how exact the likeness. 

The Belgian patricians and their wives of his first period gen- 
erally are rendered in bust- or knee-length; their hands hold gloves, 
books, handkerchiefs, feathers, flowers or golden chains, or fall 
idly over the back or armrest of a heavy baroque chair. When 
married couples or parents and their children appear on one canvas 
they often hold or touch each other’s hands. His earliest por- 
traits had neutral backgrounds but under Rubens’ influence he 
introduced columns, curtains, 
balustrades and flower vases to 
enrich the setting. With con- 
summate skill he rendered details 
of costume and décor, making— 
perhaps not quite inadvertently 
—propaganda for Antwerp’s cele- 
brated silk and lace. 

Always convincing as like- 
nesses, his portraits show the 
models calm, dignified and re- 
served. In contrast to the ebul- 
lient Dutch burghers Frans Hals 
was painting at the same time, 
Van Dyck’s sitters are genteel 
and wary. Their expressions are 
quizzical rather than self-reveal- 
ing, guarded rather than warm. 
Among the finest are a father and VAN DYCK; 
his son (Paris), Frans Snyders PORTRAIT 
and his wife (New York, Frick collection), a family group (Lenin- 
grad) and Isabella Brant (Washington). 

The portraits done in Italy stress grandeur and aristocratic re- 
finement. Many are in full-length, like Rubens’ Genoese portraits 
of 1606/7. There he also did his first equestrian portraits. While 
in earlier portraits the sitters generally look at the beholder, now 
they often are turned away as if concerned with weightier matters. 
Some of his Genoese ladies, portrayed in glitter and silk, have a 
condescending look. An outstanding group of such portraits is 
in Washington (the Marchese Brignole-Sale, Grimaldi-Cattaneo 
and Balbi). The seignorial portrait of Cardinal Bentivoglio 
(Florence) and the unknown elderly couple (Berlin) are equally 
stunning and psychologically more penetrating. 

In his third period, bust- and half-length figures were again 
in the majority. Among his models were many members of the 
great princely'houses of Europe but some of the finest pictures are 
of collectors and art patrons (Cornelis van der Geest, Peter 
Stevens, Everard Jabach), as well as scholars, churchmen and a 
great many Antwerp artists. To this group should be added the 
portraits done during his visit to the continent in 1634-35, among 
them that of the Abbé Scaglia, the skillful diplomat, for whom Van 
Dyck also painted one of his last religious pictures, a Lamentation 
(Antwerp), In these portraits a new predilection for rhetorical 
poses is noticeable. With agile hands, some figures seem to address 
an audience. Caught in momentary and dramatic actions, Van 
Dyck’s figures represent well the baroque taste in portraiture. 

Van Dyck’s English portraits are his most popular. Our visual 
image of English society prior to the revolution of 1648 has 
forever been shaped by Van Dyck. The Cavalier king himself 
was frequently portrayed by the master, and nowhere perhaps 
more revealingly than in the beautiful canvas in Paris where he 
appears “as he would have wished to live in history: a figure of 
matchless elegance, of unquestioned authority and high culture, 
the patron of the arts and the upholder of the divine right of kings” 
(Ernst H. J. Gombrich, The Story of Art, Phaidon Publishers Inc., 
Oxford University Press, New York, 1950). (See PORTRAIT 
PAINTING: Baroque and Rococo.) A portrait showing three views 
of the king was made to serve for a bust to be made by Giovanni 
Lorenzo Bernini; the sculpture perished, however, in 1697. 

_As in his Italian portraits, full-length renderings prevail. but 
his English patrons seem more rigid and as a rule more prosaic 
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than their Latin counterparts. An unusual feature, reflecting a 
literary vogue, are allegorical attributes and mythological dis- 
guises. Ladies often point at, touch, or pick roses, or hold a 
hand under water running from an urn. Portraying himself with 
a sunflower, Van Dyck expresses emblematically his devotion to 
the king. In portraits, now lost, he painted ladies as “Pallas” or 
“Venus.” Still preserved are the countess of Southampton as 
“Fortuna,” Lady Digby as “Prudence” and the so-called Margaret 
Lemon as “Flora.” 

Van Dyck’s gift for combining formality and casualness shows 
up particularly well in portrait commissions involving groups of 
people. In Genoa he had painted the Lomellini family (Edin. 
burgh) and the delightful Balbi children (London, Lady Lucas), 
To his last decade belong the little-known family of John, count 
of Nassau-Siegen (Panshanger), and the largest of all of Van 
Dyck’s extant paintings (more than rg ft. wide),-the family of the 
earl of Pembroke (Wilton house). In his several versions of the 
children of Charles I (Windsor castle, Turin) and the unidentified 
group of seven children (Detroit), he gives to his models all their 
youthful innocence no matter how gravely dignified their pose, 
An equally celebrated picture of William II, prince of Orange, and 
his little bride Mary (Amsterdam) is generally attributed to Sir 
Peter Lely (Pieter van der Faes), though it may have been begun 
by Van Dyck. 

Influence.—Van Dyck’s influence was pervasive and lasting, 
Many of the younger Flemish painters (such as Willeboirts, 
Boeyermans, Thys, the two Franchoys and Gonzales Coques) owe 
more to him than to Rubens. Dutch and German portraitists, 
especially those active in London, continued his manner (Cornelis 
Janssens van Ceulen, Hannemann, Gerard van Honthorst, Lely 
and Sir Godfrey Kneller), as did several native Englishmen (Wil 
liam Dobson, Robert Walker). The style of the great 18th- 
century English portrait painters, above all that of Thomas:Gains- 
borough, was deeply indebted to Van Dyck; and Spanish painters 
who appear to have known Van Dyck’s works mainly from en- 
gravings (Antonio Pereda, Don Juan de Miranda Carreño, Mateo 
Cerezo, etc.) imitated and occasionally copied the religious com- 
positions of the Flemish artist. 

Van Dyck’s fame was always high, but whereas formerly the 
works of his last period were most admired, those of his youth and 
his Genoese period have been favoured in the 2oth cent 
their freshness and spontaneity. The interest of scholars i 
turned toward works neglected before, such as the oil sketches an 
the many drawings in chalk, pen and wash, and waterpolo 
Particularly sensitive and delightful are some of his pres 
landscapes (e.g., the “View of Rye,” dated Aug. 27, 16333 H 
York, Pierpont Morgan library). See also PAINTING: Ber 
Through Impressionist Painting: Flanders; and references um er 
“Van Dyck, Sir Anthony” in the Index. 

rA a COA, Anthony van Dyck (1900) ; ou 
Glück, Van Dyck, des Meisters Gemälde (1931); Leo van Pave 
Van Dyck (1950) ; Gert Adriani, Anton van Dyck, Italienisches ei 
buch (1940); Marie Mauquoy-Hendrickx, L’Iconographie ey 
van Dyck (1936) ; Catalogues of Van Dyck exhibitions, Detroit oe ' 
Antwerp (1949) and Genoa (1955). KERON o 

VANE, SIR HENRY, the name of two English 
who were prominent in English politics during the first 
the 17th century. 

Sır Henry VANE, THE ELDER (1589-1655 
of Charles I and secretary of state from 1640 
was dismissed and joined the parliamentarian 
membered in connection with the fall of Thomas ' 
of Strafford (g.v.). Vane was born at Hadlow, Kent, 0 
1589, and was educated at Brasenose College, Oxford, 2 
Gray’s Inn. Extremely ambitious and self-important, 
rapid progress at the English court and was knighte' mber of 
in 1611. He bought several offices at court and sat as air be 
Parliament for so many constituencies that he has been a cof 
of the few “carpetbaggers” of his time. In 1617 he ee Ga 
ferer to the prince of Wales (later Charles 1) and by Trl con 
comptroller of Charles I’s household and held the king $ 630 and 
fidence. He became a member of the Privy Council in wrlated 
a commissioner for the Admiralty in 1632. He also accul 
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considerable wealth: he had a court pension of £900 and owned 
lands worth £3,000 a year, 

In February 1640 he was appointed secretary of state and in 
this capacity proposed to the Short Parliament in April that the 
kirig would waive the collection of the unpopular ship money (q.v:) 
if, in return, the Commons would vote the king 12 subsidies. He 
refused to compromise over this offer, which the Commons re- 
jected, but there is no proof that his refusal was a deliberate 
attempt to sow dissension between the king and Parliament, As 
aresult of the deadlock, Charles dissolved Parliament in May. It 
is possible, however, that Vane was guilty of complicity in the 
fall of the earl of Strafford, whom he hated. Strafford had pro- 
voked Vane by taking with his earldom the title of Baron Raby, 
although Vane was the owner of Raby Castle, in County Durham. 
Notes taken by Vane at a Privy Council meeting in May 1640, 
which suggested that Strafford had advised the king to employ the 
Army in Ireland to coerce England, were stolen and copied by 
Vane’s son Sir Henry Vane (see below) and used in evidence 
against Strafford when the latter was impeached for treason in 
1641. Vane was dismissed from office by Charles in November 
1641 and promptly joined the parliamentarian side. In 1644 he 
became a member of the Committee of Both Kingdoms, which 
managed the war against Charles. After the king’s execution 
(January 1649), he served as member for Kent in Oliver Crom- 
well’s first Parliament (1653), Vane died in 1655. 

Sm Henry VANE, THE YOUNGER (1613-1662), parliamentarian, 
mystic, and Puritan leader, was an able administrator who con- 
tributed notably to Parliament's victory in the English Civil Wars. 
The eldest son of Sir Henry Vane (see above), he was baptized at 
Debden, near Newport in Essex, on May 26, 1613, and was edu- 
cated at Magdalen Hall, Oxford, and the University of Leiden. 
He was converted in his youth to Puritanism, though his religious 
opinions were always heterodox and tolerant, and in order to prac- 
tise his beliefs freely, in 1635 he went to New England, where in 
March 1636 he was made governor of Massachusetts. In the fol- 
lowing year he lost the governorship and returned to England 
“much reformed in those extravagances” (Clarendon, History of 
the Rebellion, Book iii, 35) and in January 1639, through his 
father’s influence, was appointed joint treasurer of the Navy. 
Elected for Hull in the Short Parliament (April-May 1640), he 
was knighted in June. But in the Long Parliament that met in 
November 1640 he revealed that he was an unrepentant Puritan 
and in 1641 supported the “root and branch” bill, aimed at abolish- 
ing episcopacy. Charles I dismissed him from his treasurership of 
the Navy in December 1641, but on the outbreak of the Civil War 
in August 1642 Parliament reappointed him as sole treasurer, a 
post he held until 1650. 
>) Throughout the Civil War Vane was not only one of the most 
important of the parliamentary leaders, virtually succeeding John 
Pym (q.v.) after the latter’s death in December 1643, but one of 
the most capable administrators in the House of Commons. 
Richard Baxter wrote that “he was that within the House that 
Cromwell was without” (Reliquiae Baxterianae, pt. 1, p. 75). 
Vane was one of the chief representatives of Parliament in ne- 
Sotiating the alliance (the Solemn League and Covenant) with the 
Scots in September 1643 (see Cv War, ENGLISH) and was 
largely responsible for inserting the clause in the alliance that 
Prevented the English Parliament from being committed to im- 
Posing a rigid Scottish form of Presbyterianism on the English 
Church. He helped organize the Anglo-Scottish Committee of 
Both Kingdoms, which by the beginning of 1644 directed the war 
on the parliamentarian side. 

After Parliament had won the First Civil War (January 1647), 

ane was in favour of negotiating with Charles I, now a prisoner 
of Parliament. At this time Vane and Oliver Cromwell were close 
friends; both were tolerationists, and they worked together to se- 
Cure freedom of worship for the Puritan sectarians. But in 1648 
they began to differ over policy. Wane did not approve of Col. 
homas Pride’s “purge” of Parliament (December 1648), which 
left only a “Rump” Parliament, or of the trial and execution of 
harles I (January 1649). Afterward, however, he became a 
member of the Council of State under the Commonwealth (1649- 
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53) and a leading member of the Navy Committee. The an- 
tagonism between Vane and Cromwell increased during this pe- 
riod. Cromwell and the Army demanded the replacing of the 
Rump by a new Parliament. Vane, although favouring reform of 
Parliament, thought that a freely elected House of Commons 
would bring anarchy or a revival of civil war and wanted the ex- 
isting members to retain their seats. In April 1653 Cromwell 
forcibly dissolved the Rump and during a speech made before 
he did so is said to have exclaimed “O Sir Henry Vane, Sir Henry 
Vane, the Lord deliver me from Sir Henry Vane.” 

Vane now retired to Belleau, in Lincolnshire, where he concerned 
himself mainly with theological speculations, writing several books, 
including The Retired Man’s Meditations (1655). Something of 
a mystic, he was described as a “Seeker”; his religious views were 
obscurely expressed and are somewhat incomprehensible. In 
1656 he was imprisoned for a short time for publishing his pamph- 
let A Healing Question, which was regarded by Cromwell as an 
attack on the protectorate. During Richard Cromwell’s protec- 
torate (September 1658—May 1659), Vane’s house in Charing 
Cross, London, became a rallying point for a revival of oligarchic 
republicanism. In 1659 he was elected to Parliament for Whit- 
church, in Hampshire, and publicly attacked the protectorate. 

After Richard Cromwell’s fall and the restoration of the Rump, 
Vane became active as a member of the Committee of Safety and 
later a commissioner of the Admiralty. In October 1659 Gen. 
John Lambert again dismissed the Rump. It reassembled in De- 
cember and on Jan, 9, 1660, expelled Vane for retaining office un- 
der Lambert. After the restoration (May 1660) of Charles II, 
Vane was imprisoned in the Scilly Islands and in 1662 was tried 
for treason, though he had not been a regicide. He was executed 
on Tower Hill on June 14, 1662, and buried in Shipborne Church 
in Kent. 

See J. Willock, Life of Sir Henry Vane the Younger (1913). 

£ (M. P. A.; X.) 

VÄNERN, the largest lake in Sweden and Western Europe, 
covers an area of 2,156 sq.mi. (5,585 sq.km.), with a length of 87 
mi. (140 km.), a breadth up to 47 mi. (75 km.), and a maximum 
depth of 322 ft. (98 m.). The surface is normally 144 ft. (44 m.) 
above sea level, but it sometimes rises up to 10 ft. higher. Many 
streams from the 19,400 sq.mi. (50,200 sq.km.) of drainage area 
enter the lake, the largest being Klarälven. The lake drains into 
the Kattegat Strait between the Baltic and the North seas via the 
Gotaiily, The southern shores, unlike the northern, are low, but 
there are isolated Cambro-Silurian hills (such as the Kinnekulle 
[1,007 ft.; 307 m.]) having a protective cap of igneous rock. The 
Cambro-Silurian limestones are the basis of a cement industry at 
Hiillekes. The lake forms part of the Göta Canal, the waterway 
that crosses Sweden from Göteborg on Sweden’s west coast to 
Stockholm on the east coast. Improvements on the Trollhatte 
Canal permit seagoing craft to serve lake ports, such as Karlstad, 
Kristinehamn, Lidköping, and Vänersborg. These towns have im- 
portant industries, such as tanneries, ironworks, paper mills, and 
match factoties, The Dalslands and Stora Le-Osten canals link 
Köpmannebro, on the lake’s western shore, with the district that 
borders Norway. Though it was once an important waterway to 
the west, it now carries little more than timber and tourists in the 
seven-hour ascent through 22 locks from Lake Vänern to Lake 
Lelangen. (A. C. OD.) 

VAN EYCK: see Eyck, VAN. 

VAN GOGH: see Gocu, VINCENT WILLEM VAN. 

VAN HISE, CHARLES RICHARD (1857-1918), U.S. 
Precambrian geologist and educator, was president of the Univer- 
sity of Wisconsin. Born at Fulton, Wis. on May 29, 1857, he was 
educated at the University of Wisconsin and taught there from 
1879 to 1903. He conducted basic geological investigations con- 
cerning the origin and correlation of the Precambrian formations 
of the Lake Superior region and the iron ores in these ancient 
rocks, He was co-author of technical monograighs on those sub- 
jects published by the United States Geologic 
came president of Wisconsin in 1903, and du 
university's research and extension programs 
panded, and enrollment nearly trebled. His c 
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social problems was expressed in such works as Conservation of 
Natural Resources in the United States (1910) and Concentra- 
tion and Control: a Solution of the Trust Problem in the United 
States, rev. ed. (1914). During World War I he worked for the 
Food Administration; after the war he supported the League of 
Nations. He died at Milwaukee, Wis., on Nov. 19, 1918. 

(F.M. FL.) 

VANILLA, a genus of tropical, climbing orchids and the ex- 
tract made from any of several of its species. The flavouring agent 
is largely used in the manufacture of chocolate, in confectionery, 
and in perfumery. Like cacao, it was first cultivated by the In- 
dians, who, however, never combined the products of the two to 
make chocolate. The flavouring is derived from the fermented 
and dried pods. The name of the genus comes from the Spanish 
vainilla, a diminutive of vaina (“a pod”). The great bulk of the 
commercial article is the produce of V. planifolia, a native of south- 
eastern Mexico, also cultivated in several tropical countries, espe- 
cially on Réunion, the Seychelles, and Madagascar in the Indian 
Ocean; and in Tahiti and Java. 

The plant has a long fleshy stem and attaches itself by its 
aerial rootlets to trees; the roots also penetrate the soil. The 
leaves are alternate, oval-lanceolate and fleshy; the light-greenish 
flowers form axillary spikes. The fruit is a pod from 6 to 10 in. 
long, when mature, and about } in. in diameter. The wild plant 
yields a smaller and less aromatic fruit. 

Mexican vanilla is principally consumed in the United States. 
On Réunion large areas are under cultivation; the crop, which is 
called Bourbon vanilla, is sent to | 
Bordeaux, the chief centre of | 
the trade in France. Its odour | 
differs from that of the Mexican 
variety in having a suggestion of 
tonka bean. The odourless, un- 
ripe yellow pods are picked when 
full grown and are cured. The 
best varieties of vanilla pods are 
of a very dark chocolate brown 
or nearly black colour and may 
be covered with tiny crystals of 
vanillin (CgHs03), which pro- 
vide the characteristic aroma. 
This coating, known as givre, is 
often taken as a criterion of qual- 
ity. Vanillin is not naturally 
present in the fleshy exterior of 
the pod but is secreted by hairlike 
papillae lining its three internal 
angles and ultimately becomes 
diffused through the viscid, oily 
liquid surrounding the seeds. Besides vanillin, the pods contain 
vanillic acid (odourless), oleoresin, sugar, gum, and calcium 

oxalate. 

Vanillin forms crystalline needles, melting at 81° C and soluble 
in alcohol, ether, and oils, hardly soluble in cold, but more so in 
boiling water. Vanillin has been found in Siam benzoin and in 
raw sugar and has been prepared artificially from coniferin, a 
glucoside found in the sapwood of fir trees, from asafetida, and 
from a constituent of oil of cloves named eugenol. Synthetic 
vanillin, prepared on a commercial scale, is a strong competitor 
of natural vanilla. 

See “Vanilla, Its Botany, History, Cultivation and Economic Im- 
port,” Econ. Bot., 7:291-358 (1953). 

VAN LOO (Vanxoo), CHARLES ANDRE (Carte) 
(1705-1765), French painter whose works, more than those of any 
of his contemporaries, typify Rococo painting, was born in Nice 
on Feb. 15, 1705, of a noted family of artists of Flemish origin. 

His elder brother, Jean Baptiste Van Loo, brought him up, taught 
him his profession, and took him to Rome. Back in Paris, he 
worked with his brother and in 1724 won first prize in the Academy 
competition. He went back to Rome in 1727 and was awarded var- 
ious distinctions. On his way home to Paris he stopped in Turin 
where his nephew had died, and painted works for the king of 
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Sardinia’s palaces. After his return to Paris in 1734, he bec: 
the most popular painter of the time, and was in 1763 ae i 
director of the Academy. Van Loo was also appointed fi TE 
H š 3 ppointed first painter 
to the king and shared with François Boucher the favour of Pari; 
society and foreign courts. Mme de Pompadour commissioned 
the artist to work for her at her château at Bellevue, A bom 
painter with almost excessive facility, he influenced many pupils 
He died in Paris on July 15, 1765. His portraits and genre scenes 
are most appreciated. (M. N. B.) 

VANNES, a town of western France, capital of the départe. 
ment of Morbihan, lies 84 mi. (135 km.) NW of Nantes by rail 
Pop. (1962) 26,846. Vannes (Dariorigum), the capital of the 
Veneti (whence Gwenea, the Breton name of the town), led the 
Armorican League against Julius Caesar, who in 56 B.C. overcame 
their fleet and opened up the country by six roads. St, Paternus 
was consecrated bishop of Vannes c. 465. In the Sth century 
Vannes was ruled for a time by independent counts but soon came 
under the yoke of the Franks. Nomenoé, the lieutenant of Louis 
I, the Pious, in Brittany, assumed the title of king in 843, and one 
of his brothers was the founder of a line of counts who resisted 
the Normans in the 9th and 10th centuries. Vannes became part 
of the duchy of Brittany at the end of the 10th century. The 
estates of Brittany met there for the first time in 1203, The town 
was besieged in 1342, Duke John IV built there the castle of 
L’Hermine and made it his habitual residence. In 1487 the town 
was for a year in the hands of Charles VIII of France. In 1532 
Brittany was definitely united to France. 

Vannes is 18 mi. (29 km.) from the open sea, at the confluence 
of two streams forming the Vannes River, which opens into the 
landlocked Morbihan Gulf about a mile below the town. The old 
town, lying on a hill facing the south, is surrounded by fortifica- 
tions of the 14th, 15th, and 17th centuries, pierced by four gates, 
and flanked by nine towers and five bastions, connected by battle- 
ments. In the Constable’s Tower Olivier de Clisson (g.v.) was 
confined in 1387. The modern suburbs, with the port and public 
buildings, surround the old town. The archaeological museum 
includes one of the richest collections of prehistoric remains in 
Europe. The cathedral of St. Peter, burned by the Normans in 
the 10th century, was rebuilt in the 13th, 15th, and 18th centuries. 
It has remains of a cloister. The curious round Chapelle du Par- 
don to the left of the nave was built in 1537 in the Italian style 

The town is an important agricultural centre. The tanning and 
cotton weaving industries have disappeared, but there is poultry 
farming and the production of poultry and cattle foodstuffs. 4 
new industrial estate includes manufacture of tires and prefabri- 
cated building material, metalworking, and other light industries. 
The port is accessible only to small vessels. Vannes is a popular 
tourist spot; its magnificent flower gardens are a principal attrat- 
tion. The Morbihan Gulf (“the little sea”), nearby; has dozens 
of picturesque islands. T, 

VANSITTART, ROBERT GILBERT VANSITTART, 
ist Baron (1881-1957), British diplomatist, writer, and poet, 4 
main concern of whose career was to warn the British governmen 
of the growing military power and ruthlessness of Nazi Cen 
was born at Farnham, in Surrey, on June 25, 1881. EMA a 
Eton, he was trained for the diplomatic service in France, v i 
many, and Austria. He was appointed an attaché in 1903 aH 
thereafter rose steadily in the service. He was first peel 
the Paris Peace Conference (1919-20), principal private serenu 
to the foreign secretary Lord Curzon (1920-24), and to allt a 
prime ministers (1928-30), He then became permanent a a 
secretary at the foreign office and held this post until 1938, T 
during Neville Chamberlain’s term as prime minister, lle the 
moved to the nebulous office of chief diplomatic adviser ue hil 
government. The effect of this move, as Winston o 
pointed out, was to take the whole responsibility for mame: 
the foreign office out of Vansittart’s hands. He remaine ea 
post until he retired in 1941, when he was raised to the pe 
He died at Denham, Buckinghamshire, on Feb. 14, 1957.4 

Vansittart himself described his life as “a story of ee 
his autobiography, The Mist Procession, published posthum d 
in 1958. He could recall no major issue on which his advic 
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been taken, although events, he claimed, had vindicated his pre- 
monitions. From his youth Vansittart had been a Francophile. 
“My F: rancophilia,” he wrote in his autobiography, “started simply 
because the French were kinder than the Germans.” To meet the 
Nazi threat, he insisted that Britain should rearm. This theme so 
dominated his advice that Chamberlain regarded Vansittart as a 
hindrance to the British government’s efforts to reach a settlement 
with Hitler. During the Czech crisis of 1938 Vansittart was there- 
fore moved to a post of no importance. (J. F. B.) 

VAN SWERINGEN, MANTIS JAMES (1881-1935), 
US. railroad executive, an active proponent of the consolidation 
of U.S. railroads into a limited number of systems, was born in 
Wooster, O., on July 8, 1881, After a public school education he 
entered the real estate business with his brother Oris Paxton Van 
Sweringen (1879-1936). The brothers and their interests were 
almost inseparable throughout life. In 1900 they became inter- 
ested in developing a tract of land as a suburb of Cleveland, O. 
In 1905 they assumed the entire undertaking and created the 
suburban community of Shaker Heights. The problems encoun- 
tered in gaining adequate transportation facilities for the com- 
munity led them to develop an electric transit system of their own. 
When this proved highly successful, they turned their attention to 
rail transportation. In 1916 they purchased the New York, Chi- 
cago, and St. Louis Railroad (the Nickel Plate) and reorganized 
it. Their activities in purchasing run-down railroads and rebuild- 
ing them attracted much attention. In 1922 they acquired the 
Toledo, St. Louis and Western, the Lake Erie and Western, and 
the Chesapeake and Ohio; in 1923 the Erie and Pere Marquette 
systems; and in 1930 the large Missouri Pacific system. By 1932 
their system included 21,000 mi. of rail, but serious financial dif- 
ficulties occurred. Mantis Van Sweringen died on Dec. 12, 1935, 
and following his brother’s death in the next year their “em- 
pire” was broken up. 

VAN’T HOFF, JACOBUS HENDRICUS (1852-1911), 
Dutch physical chemist who was named the first Nobel laureate in 
chemistry (1901) for his work on chemical dynamics and osmotic 
pressure in solutions, was born in Rotterdam on Aug. 30, 1852. 
He studied at the Polytechnic at Delft, at the University of 
Leiden, then under Friedrich A. Kekulé von Stradonitz at Bonn, 
Charles A. Wurtz at Paris in the Ecole de Médecine, and with G. 
J. Mulder at Utrecht, where he obtained his doctorate in 1874. 
He was lecturer in physics at the veterinary school, Utrecht 
(1876); professor of chemistry, mineralogy, and geology in 
Amsterdam University (1878); and professor to the Prussian 
Academy of Sciences in Berlin (1896), accepting an honorary pro- 
fessorship in the university so that he might lecture if he wished. 
He was elected a foreign member of the Royal Society in 1897 and 
ipl its Davy medal in 1893. He died March 1, 1911, at Ber- 

n. 


Vant Hoff’s earliest important contribution to science was 
made in 1874. Starting with the results of the work of Johannes 
Wislicenus (q.v.) on the lactic acids (1873), he showed that the 
four valencies of the carbon atom were probably directed in space 
toward the four corners of a regular tetrahedron. In this way 
Optical activity, shown to be always associated with an asymmetric 
Carbon atom, could readily be explained. An identical idea was put 
forward two months later (November 1874), quite independently, 
by Joseph A. le Bel (q.v.), whose name is generally linked with 
that of van’t Hoff in connection with the theory of asymmetric 
Carbon. (Van’t Hoff and Le Bel had been fellow students under 
Wurtz but had never exchanged a word about the carbon tetra- 
hedron,) The concept was attacked by Hermann Kolbe (q.v.), 
but its value was soon universally realized and it laid the founda- 
tion stone of the science of stereochemistry. 

In 1877 van't Hoff published Ansichten iiber die organischen 
Chemie, which contains the beginnings of his studies in chemical 
thermodynamics and affinity. In Etudes de dynamique chimique 
(1884) he developed the principles of chemical kinetics, described 
& new method of determining the order of a reaction, and applied 

ermodynamics to chemical equilibriums. He deduced the con- 
Nection between the equilibrium constant of a reaction and the 


temperature, in the form of an equation known as the van’t Hoff 
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isochor, which he generalized in the form of the principle of mo- 
bile equilibrium, a special case of the principle developed by Henry 
Louis le Châtelier (¢g.v.) at the same time (1884), He also intro- 
duced the modern concept of chemical affinity as the maximum 
work obtainable as the result of a reaction and showed how it may 
be calculated from measurements of osmotic pressure, gas pres- 
sure, and the electromotive force of reversible galvanic cells. In 
1886 ‘he published the results of his study of dilute solutions and 
showed the analogy existing between them and gases, since both 
obey equations of the type py = RT. During the next nine years 
he developed this work in connection with the theory of electro- 
lytic dissociation enunciated by Svante A. Arrhenius (g.v.) in 
1887. The abnormality in the case of electrolytes was explained 
by the equation pv = iRT, in which the factor 7 was a measure 
of the deviation from the simple expression. With Wilhelm Ost- 
wald (q.v.) he started the important Zeitschrift für physikalische 
Chemie in 1887, the first volume of which contained the famous 
paper by Arrhenius on electrolytic dissociation, along with the 
fundamental paper of van’t Hoff. 

For details of van’t Hoff’s contributions see STEREOCHEMISTRY ; 
THERMODYNAMICS. 

VAPORIZATION denotes the change in state of a pure sub- 
stance from a solid or a liquid to a vapour. The converse change 
from a vapour to a solid or a liquid is called condensation. The 
term sublimation refers specifically to the vaporization of a solid. 
In a more extended sense the term vaporization is applied to the 
change in state whereby one or more substances pass from a con- 
densed complex consisting of any number of solid and liquid phases 
to a vapour phase, and the term condensation is applied to the 
converse change. 

Discussions of vaporization, among other changes of physical 
state, will be found also in the following articles: CALORIMETRY; 


DISTILLATION; Heat; Low-TEMPERATURE PuHysiIcs; PHASE 
EQUILIBRIA; SOLUTIONS; THERMODYNAMICS. See also STEAM: 
Properties. 


Definitions and the Phase Rule——The number of discrete 
parts, each of uniform chemical composition and physical struc- 
ture, into which a thermodynamic system can be divided is the 
number of phases, s, in the system. The minimum number of 
pure substances required to produce a system in all of its equilib- 
rium states that are considered possible is the number of com- 
ponents, c, of the system. The number of intensive variables 
whose values can and must be specified in order to fix the in- 
tensive properties (those properties that are independent of the 
quantity of material) of every phase of a system is the variance, 
v, of the system. Examples of intensive variables are pressure, 
temperature, specific volume and mole fraction of a component 
in a phase. The phase rule of J. Willard Gibbs states that 


v=c+2 >s (1) 


in a system which is in equilibrium and is uninfluenced by gravity, 
electricity, magnetism, capillary tensions and distortion of solid 
phases. The phases of a system in equilibrium are said to be 
coexistent. The relative amounts of the coexistent phases of a 
system do not enter into the phase rule in any way. In the 
following discussion the term solid will always denote a crystal- 
line solid and the terms vapour and gas will be used interchange- 
ably. A system may consist of any number of solid and liquid 
phases but, in the absence of internal partitions, of only one 
gaseous phase. A system is said to be nonvariant, univariant, 
bivariant, etc., when its variance v is zero, one, two, etc., re- 
spectively. 

One-Component Systems.—The phase rule states that a sys- 
tem composed of a pure substance in two coexistent phases is uni- 
variant. Hence all of the intensive properties of each phase of 
such a system depend on a single intensive property, as, for ex- 
ample, pressure or temperature or the specific volume of one of 
the phases. Some of the relationships among pressure, tempera- 
ture and specific volume are shown in fig. 1 and 2. Fig. 1(A) is a 
pressure-temperature plot, or phase diagram, for water at low 
pressures. The curve AB is the sublimation pressure curve of ice 
I (one of the crystalline forms of solid water) and BC is the vapour 
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pressure curve of liquid water. These curves always have a posi- 
tive slope and are concave upward. For completeness the fusion 
curve BE of ice I is also drawn. The three curves have the point 
B in common and divide the plane in the neighbourhood of B into 
three parts. The co-ordinates of a point in one of the regions 
labeled ice I, liquid or vapour represent the pressure and tempera- 
ture at which water exists in the aggregation state indicated. A 
point on one of the curves AB or BC gives the conjugate values 
of pressure and temperature at which vapour coexists with solid 
or with liquid, respectively. If the temperature is arbitrarily 
specified, there is only one pressure at which two specified phases 
coexist, namely the pressure read from the appropriate curve. In- 
creasing the pressure above this value will cause the vapour phase 
to disappear; and decreasing the pressure below this value will 
cause the condensed phase to disappear, At the point B the liquid 
and solid phases have the same vapour pressure, all three phases 
can coexist, and the system is nonvariant, This is the ice I-liquid- 
vapour triple point. The values of pressure and temperature at a 
specified triple point are unique. 
For example, the triple point ice 
T-liquid water-water vapour is at 
0.0060 atm. and +0.01° C, Any 
variation of either temperature 
or pressure with the other vari- 
able held constant will cause two 
of the coexistent phases at a 
triple point to disappear. 
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FIG, 1.—PHASE DIAGRAMS AT LOW In general, equilibrium be- 
PRESSURES: (A) WATER AND (B) (pay 
SULFUR tween liquid and vapour can be 


realized experimentally below the 
freezing point of the liquid, and this is indicated by the dotted 
curve DB, which is a continuation of BC. When a speck of ice I 
is introduced into a system of undercooled liquid and vapour while 
the volume and temperature are maintained constant, all of the 
liquid freezes and the pressure drops to the sublimation pressure 
corresponding to the specified temperature. A system at equilib- 
rium in regard to small changes in the states of existing phases but 
not to the formation of an entirely new phase is said to be in 
metastable equilibrium. When one of the phases is a vapour, the 
pressure of the metastable univariant system is always greater than 
that of the stable univariant system at the same temperature. 
The vapour pressure curve of the liquid extends upward to the criti- 
cal point where it ends. At this unique temperature and pressure 
all of the intensive properties of the liquid and vapour become 
identical. In the neighbourhood of this point the distinction be- 
tween liquid and vapour ceases to exist and the substance is said 
to be a fluid. The critical point of water is at 218 atm. and 374° 
C. The sublimation curve of a solid does not extend above the 
triple point B, since in general a solid cannot be heated above its 
melting point. The curve AB continues downward to the absolute 
zero of temperature unless a new solid phase forms. 

Fig. 1(B) is the phase diagram for sulfur, and this substance 
undergoes a change in crystalline form from monoclinic to rhombic 
at A on the sublimation curve. There are three triple points, A, 
D and B, at which one of the phases is a vapour, the triple point 
thombic-liquid-vapour at D being metastable. The triple points 
are at about 0.01 mm. of mercury and 95° C., 0.02 mm. and 110° 
C. and 0.03 mm, and 115° C. Not all triple points which include 
a vapour phase are at low pressures. For example, the solid-liquid- 
vapour triple point of carbon dioxide is at five atmospheres and 
—57° C., and this accounts for the fact that carbon dioxide gas 
condenses directly to a solid at one atmosphere. 

The slope dp/dT of any sublimation or vapour pressure curve 
at any point is given by the Clapeyron equation: 


dp AS AH 
a? ~ AV TaY @) 
where AS, AH and AV are the increase in entropy, heat content 
(or enthalpy) and volume accompanying the vaporization of a 
definite mass of solid or liquid at a constant pressure and tempera- 
ture, and T is on the absolute thermodynamic temperature scale. 
These quantities are all positive for vaporization and sublimation 
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except at the critical point where AS, AH and AV a 
The slope of the vapour pressure curve for the stable ¢ 
phase at the right of a triple point is less than the slo 
corresponding curve at the left. Ata triple point AS, aq, 
all change abruptly, but the decreases in AS and AH 
pass from left to right through this point have a 
on dp/dT than the increase or decrease in AV, Equatio 
an exact thermodynamic relation. An approximate form 
tion (2) can be obtained by assuming that the volume of 
densed phase is negligible and that the vapour is a pei 
and this expression can be integrated on the assumption 
is constant. 
These forms are 
din _ AH 
ar 7 Rr he = 


where B is an integration constant, AH is the molar h 
vaporization or sublimation and R is the universal gas 
(1.987 cal./° K.-mole). Actually a plot of In p 
very nearly a straight line over a wide range of temp 
most solids and liquids, This unexpected linearity must 
through a compensation of errors of the approximations ¢ 
slope of this line cannot be interpreted as —AH/R except at 
pressures where the approximations do apply. Equation 
made more accurate as an empirical relation by addition 
terms CT + DT? +... to the right-hand member. we 
Fig. 2 is a portion of the pressure-volume diagram of a 
substance, for example water. Here the curves Te, Ty, 
plots of the conjugate values of the pressure and volume 0 
mass for each of three temperatures: the critical temperati 
a lower temperature 7, and a 
higher temperature Ty, In this 
diagram the curve BC of fig. 1(A) 
becomes the region underneath 
the curve ABC, this curve being 
known as the steam dome, the 
limit of absolute stability or the 
binodal curve. It passes through 
the critical point B. A single 
point in the curve BC of fig. 1(A) 
is now a horizontal line, as G’G”. 
The co-ordinates of G’ and G” 
represent the vapour pressure and 
the so-called saturated or ortho- 
baric specific volumes of unit 
mass of liquid and vapour re- 
spectively, at T}; and points in the line G’G” represent the vi 
of various mixtures of liquid and vapour under the’ same con 
of pressure and temperature. The curve FG”OG'H is the n 
course of an isotherm at a temperature T. The segm 
represents the states of the vapour during isothermal com 
G”OG” represents states of the system during condensato 
liquid at constant pressure and temperature; and GH 
isothermal compression of the liquid. This entire curve 
simply a vertical line in fig. 1(A). The curves G’KY 
represent states of a vapour compressed above its conde 
point and states of a liquid below its vapour pressure, resi 
Parts of these curves can be realized experimentally. 
pose that a vapour can be completely transformed into 
isothermally without the system’s becoming heterogen 
course of an isotherm 7, below the critical temperature) 
that indicated by the curve FG’K”OK’G/H, known as 7 
son continuous isotherm. The segments G’K’ and G"K 
sent metastable states, but the segment K'OK' 
unstable states where the compressibility is nega 
states can have only fleeting existence, but there 15 
and experimental evidence to indicate that when a flui 
critical state is expanded rapidly and adiabatically it 
unstable states and exists in these states momentarily: i 
DBE passes through all the minima and the maxima 
tinuous isotherms. It is called the limit of essential insi 
the spinodal curve. For each isotherm the areas Y 


H 
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FIG, 2.—PRESSURE-VOLUME 
GRAM FOR UNIT MASS 
NEAR ITS CRITICAL POINT 
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G”K”O must be equal by thermodynamic necessity. All analyti- 
cal equations of state such as that of J. D. van der Waals (1878) 
give curves below the critical temperature resembling the con- 
tinuous isotherm. The critical isotherm T, has a horizontal tan- 
gent and a point of inflection at the critical point, that is, 
(aplaV)7 = 0 and (a*p/aV*)p = 0; and a second inflection 

int without zero slope at a lower pressure, (92p/aV2)p = 0, 
and (ap/aV)7 <0. Isotherms above the critical, as Ts, may 
also have inflection points without zero slope. At high tempera- 
tures an isotherm approximates a rectilinear hyperbola with the 
equation pV = a constant. 

Other types of plots are used to exhibit the properties of con- 
densed and gaseous phases and of the liquid-vapour region of a 
pure substance. Gibbs (1873) discussed the energy-entropy-vol- 
ume surface, the temperature-entropy diagram and the volume- 
entropy diagram; and R. Mollier (1904) introduced the heat con- 
tent-entropy diagram which is much used in engineering work. 

The saturation heat capacity Csat of a phase is related to its 
heat capacity at constant pressure C, by the relation 


_ 7 (av). (2 
aisia r(e »(%) ms 


At each point on a vapour or sublimation pressure curve there 
are two such equations: in one every quantity except (dp/dT) sat 
refers to the vapour phase, and in the other each corresponding 
quantity refers to the condensed phase. If the symbol A refers 
to the value of a quantity for a vapour minus its value for the 
coexistent condensed phase, we can derive by thermodynamics the 
following relations that hold along a saturation curve: 


@ 


r (RP) a= r (FE) we = aC © 
dAH AH T (dav 
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In these relations the subscript sat denotes that the pressure 
varies along the vapour pressure curve (AB or BC of fig. 1[A]) 
and the subscript denotes that the pressure remains constant. 
The most direct and accurate methods for the measurement of 
vapour pressures are: (1) the dynamic method in which a liquid 
is boiled in a vertical tube with a thermometer (shielded against 
radiation) placed in the condensing vapour and the pressure trans- 
mitted to a pressure gauge by means of a gas of smaller molecu- 
lar weight than that of the vapour; and (2) the static method in 
which the coexistent liquid and vapour are enclosed in a bomb 
Maintained at a constant temperature T and the pressure trans- 
mitted to a pressure gauge through a capillary containing the 
vapour phase if T is below room temperature or the liquid phase 
(or an inert liquid, as mercury) if T is above room temperature. 
The static method is also applicable to the measurement of the 
Sublimation pressures of solids. Exceedingly small vapour pres- 
sures are determined by measuring the rate of effusion of the 
Vapour through a small hole and applying the effusion equation of 
kinetic theory. Difficulty in measuring low temperatures led the 
International Committee on Weights and Measures in 1958 to 
Ptopose as the international standard of thermometry a scale 
from 1° to 5.2° K, based on the vapour pressure of liquid He’. 
P Univariant Systems in General.—A system of c components 
3S univariant when there are ¢ + 1 coexistent phases present. In 
all such systems every intensive property of each phase is a func- 
tion of a single independent variable. In particular, when one of 
the Phases is a vapour, the vapour pressure depends on tempera- 
ture alone and can be represented by a ‘curve in the pressure- 
temperature plane, Examples of such a system are: (1) solid 
CaCO, solid CaO, gaseous CO; (2) solid NaCl, a saturated 
Solution of NaCl in water, water vapour; (3) a saturated solution 
ol ether in water, a saturated solution of water in ether, vapour 
Containing both water and ether. The Clapeyron equation gives 
al è slope dp/dT-of the pressure-temperature curve along which 
À three phases coexist and AS, AH and AV are the increase in 
ntropy, heat content and volume accompanying the formation of 
any definite mass of the gaseous phase. 


889 


Bivariant Systems.—A system of c components in c coexistent 
phases has a variance of two. Thus the intensive properties of 
each phase of a system of two components in coexistent liquid 
and vapour phases are fixed only if two intensive properties are 
specified; for example, pressure and temperature, or pressure (or 
temperature) and the mole fraction of one of the components in 
either the liquid or the vapour phase. Some of the properties of 
such systems may be exhibited on a pressure-composition diagram 
for a specified temperature and on a temperature-composition 
diagram for a specified pressure (see fig. 3 and 4, which are simply 
the traces of the pressure-temperature-composition surfaces; 
fig. 5, in planes corresponding to a specified temperature or to a 
specified pressure). 

Fig. 3 is a pressure-composition diagram at a constant tempera- 
ture and a temperature-composition diagram at a constant pres- 
sure for a pair of liquids, say benzene and toluene, which do not 
have a maximum or minimum boiling mixture. In the diagrams 
the solid curves are plots of the vapour pressures P or of the 
boiling points T of various liquid mixtures against the mole frac- 
tion Xz of component 2 in the liquid phase, the so-called bubble 
point curves; and the dotted curves are plots of these same values 
of P or T against the mole fraction Vy of component 2 in the 
coexistent vapour phase, called the dew point curves. A point 
outside the lens-shaped area represents a homogeneous liquid or 
vapour in the state P,7,X» or 
P,T,Y. A point B inside the 
lens-shaped area represents a 
heterogeneous system consisting 
of coexistent liquid and vapour at 
a definite pressure and tempera- 
ture. The horizontal co-ordinate © 10 
of B is the average composition FIG. 3.—PRESSURE-COMPOSITION 
Xo the entire system, and the aat, ranr a u sant ar iiau as 
co-ordinates of the intersections Puar bo NoT HAVE A M eye 
A and C of a horizontal line (a 4 MINIMUM BOILING MIXTURE 
tie-line) through B with the va- 
pour and liquid curves give the actual compositions of the two 
coexistent phases. The ratio of the number of moles of liquid to 
the number of moles of vapour is equal to the ratio of the length of 
the line AB to the length of the line BC. If the temperature of a 
liquid in the state D is increased slowly at constant pressure in a 
closed system of variable volume, boiling starts at E and the first 
portion of vapour has the composition indicated by F. As the tem- 
perature is further increased the liquid continues to boil away and 
the two coexistent phases each become richer in the higher boiling 
component. When the system has reached the state indicated by 
the point G it consists of a very small proportion of the liquid H 
and a large proportion of vapour G, At K the system is a homo- 
geneous vapour. During this process there has been a large in- 
crease in volume. 

Fig. 4 is a pressure-composition and a temperature-composition 
diagram for a two-component system, as water and nitric acid, 
which exhibits a minimum in the vapour pressure curve and hence 
a maximum in the boiling point curve. At the point M the co- 
existent liquid and vapour phases have the same composition and 
the system is said to be an azeo- 
trope or in an indifferent state. 
A liquid of the azeotropic compo- 
sition can be completely con- 
verted into vapour at a constant 
pressure and temperature, and in 
this respect it behaves like a pure 
substance. Some pairs of sub- 
stances, as for example benzene 
and ethyl alcohol, have a maxi- 
mum in the vapour pressure 
curve and a minimum in the boil- 
ing point curve (see fig. 5). 

A simple experimental method for determining the temperature- 
composition curves for a pair of substances at one atmosphere 
pressure is to distill and condense a small portion of vapour from 
a relatively large quantity of liquid and then determine the com- 
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positions of the residue and of the distillate by measuring some 
property, as density, A thermometer in the vapour phase mea- 
sures the equilibrium temperature. A plot of these two com- 
position points against the temperature gives one point in the 
TX.-curve and one point in the TY,-curve. The complete curves 
can be plotted from similar measurements on a number of liquids 
of different compositions. The points for X = 0 and X,=1 
are the boiling points of the pure components 1 and 2, respec- 
tively. 

Azeotropes.—A system in which a finite phase transformation 
can take place at constant pressure, constant temperature and 
constant composition of every phase is called an azeotrope. When 
heat flows from the surroundings to such a system and the volume 
is suitably varied, one group of phases, called the low entropy 
complex, decrease in amount, and the remaining phases, called the 
high entropy complex, increase in amount; and during this process 
pressure, temperature and all compositions remain constant. All 
univariant systems (that is, systems in which s =c +1) are 
necessarily azeotropes. Gibbs proved that a system of ¢ com- 
ponents in s phases where s is equal to or less than c is an azeo- 
trope when all of the determinants of the s by s matrices of the 
composition matrix 


XiX X 
bt AE 
aera a sac (7) 
1 r pune j . 


are zero. Here X¥ is the mole fraction of the i-th component in 
the k-th phase. This means that the quantities of the s phases 
in an azeotropic system can be so adjusted that when heat flows 
to the system at constant pressure and temperature the low 
entropy complex of phases is converted to the high entropy com- 
plex without a residue of any phase, and the converse change takes 
place when heat flows to the surroundings. Moreover in an azeo- 
tropic system with s = c the pressure is a maximum, a minimum 
or a minimax (a saddle point) at constant temperature, and con- 
versely. 

One example of an azeotrope was mentioned above. Fig. 5 is 
the pressure-temperature-composition diagram for the liquid and 
vapour regions of a two-component system that has a minimum 
boiling mixture, as for example benzene and ethyl alcohol. The 
upper surface represents liquid compositions and the lower sur- 


FIG, 5.—PRESSURE-TEMPERATURE-COMPOSITION DIAGRAM FOR A PAIR OF 
LIQUIDS THAT HAVE A MINIMUM BOILING MIXTURE 


face vapour compositions. Tie-lines joining coexistent phases are 
parallel to the X, axis. The curves BC and DE are the vapour 
pressure curves for the pure components, and FG is the corre- 
sponding curve for the azeotropes. Although the composition of 
the azeotropic mixture varies along the curve FG, the slope dp/dT 
of this curve is given by the Clapeyron equation. 

Water, ethyl alcohol and benzene provide an example of a 
three-component system that has an azeotrope of three coexistent 
phases, two liquids and a vapour (see DISTILLATION). 

A system of variance three or greater can also form azeotropes; 
for example, a liquid mixture of three or more components that 
coexists with a vapour of exactly the same composition. 

Retrograde Vaporization and Retrograde Condensation. 
—In fig. 5 the curve CKE represents the critical states of various 
binary mixtures and HKL is the pressure-temperature trace of 
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the pressure-temperature-composition surface in a plane repre 
senting mixtures of constant composition. An enlargement of the 
critical region for this mixture is shown at the lower right Th 
contrast to a pure substance the critical point K of the mixture 
is neither the maximum temperature Ty nor the maximum pres- 
sure Py of the PT curve. If the temperature of a liquid in the 
state M (at a pressure between Py and K) is slowly increased at 
constant pressure, its state moves along the line MNOR, At N 
the liquid begins to boil. At first the proportion of vapour in. 
creases with increasing temperature, but then it decreases, and 
finally at O all of the vapour has condensed, since the point 0 
lies in the liquid composition curve. This behaviour is called 
retrograde vaporization, Similarly if the pressure of a vapour 
in the state M’ (at a temperature between K and Ty) is increased 
slowly at constant temperature, it starts to condense at N’, but 
on further increase in pressure the liquid begins to boil and has 
all boiled away at O’ which lies in the vapour composition curve, 
This is called retrograde condensation, 
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wichte, vol. i and ii (1901, 1904); J. W. Gibbs, Thermodynamics 
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Prigogine and R. Defay, Chemical Thermodynamics, Eng. trans. by D, 
H. Everett (1954) ; N. S. Osborne et al., “Thermal Properties of Satu- 
rated Water and Steam,” Bur. Stand. J. Res., 5:411-480 (1930) and 
“Vapor Pressure of Water,” ibid., 10:155-188 (1933); G. Scatchard 
et al, “Liquid-Vapor Equilibrium,” J, Amer. Chem. Soc. 60: 1275-87 
(1938); H. F. Stimson, “Precision Resistance Thermometry and Fixed 
Points,” in H. C. Wolfe (ed.), Temperature, Its Measurement and Con- 
trol in Science and Industry, vol. ii, pp. 141-168 (1955); J. A. Beattie 
et al., “Vapor Pressures and Critical Constants of Isobutane,” J. Amer, 
Chem. Soc., 64:546-548 (1942). (J. A.B.) 

VAR, a département of southeastern France, was formed in 
1790 of part of Provence but reduced in 1860 by the transfer of 
the district of Grasse to the newly formed département of Alpes 
Maritimes; therefore, the département of Var no longer includes 
the river from which it takes its name. It is bounded west by 
Bouches-du-Rhône, north by Basses-Alpes, and east by Alpes- 
Maritimes and fronts the Mediterranean Sea from a point a litle 
east of La Ciotat, almost to Cannes. Area, 2,325 sqmi. (6,023 
sq.km.). Pop. (1962) 469,557. 

Along the coast the forested highlands of Estérel and Maures 
are composed of ancient crystalline rocks. The. Maures Massif, 
which reaches 2,500 ft. (760 m.), is girdled by a depression etched 
out along an unresistant outcrop of Permian rocks that is drainer 
by the Argens River eastward into the Gulf of Fréjus and south- 
westward by the Gapeau River. Its drowned western end forms 
the commodious harbour of Toulon. Between the major identa- 
tions the coast is rocky, with bold headlands and offshore islands 
(Îles d'Hyères). The porphyry of which the Estérel is built gives 
the coastal exposures their distinctive purplish colouring. 

Most of the département inland is occupied by the lime 
ranges of the Provençal Alps. Scarped ridges of wbite ans 
aligned west-east, reach altitudes of three or four thousand fe 
within a few miles of the coast. They are only sparsely cover” 
with degraded vegetation. Woodlands of Aleppo pine, much vated 
tated by fire, provide resin and some timber, but large areas 
covered with Mediterranean scrub (garrigue), and there @ 
scattered pockets of cultivated land. The crystalline massifs Es i 
a distinctive plant association, dominated by cork oak S am 
time pine, with some chestnut woodland. Cork is exploi Per- 
small scale. The chief cultivated areas-are found along oF ale 
mian depression, the lower parts of which have 4 mantle roduc: 
luvium and required preliminary drainage to realize their Privel 
tivity. Here small holdings, using irrigation, are v an 
cultivated with early vegetables, fruits (especially cherries? io 
flowers. The plain of Hyères, near the coast, is especi H: ani 
ductive. Among unirrigated crops, grown on gravel terra j- 
the hill margins, the vine predominates, and there are o 
nants of the once important cultures of olive and grami T 
the sheltered coastal strip of the Maures, bathed in suns . 
favoured by especially mild winters, mimosa cultivation el coast 
come important since 1860. There and along the ee but 
resorts and villas are bringing about a growth of PoP a est clad 
immediately behind this area the highlands are still for 
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and deserted. The Maures coast, once a fastness of Moorish 
pirates, from whom it derived its name, was the scene of the Allied 
landings in the liberation of France in 1944. 

Beyond the Maures, the département is traversed by the busy 
trunk road that leads to the Riviera, following the line of the 
Roman road (Via Aurelia) that gave access from the Roman port 
of Fréjus toward Aix and the Rhône. Fréjus is now inland as a 
result of progressive silting at the mouth of the Argens, and the 
role of port has passed to San Raphael, which, however, has grown 
chiefly as a fashionable resort. Brine evaporation has been carried 
out for centuries along the coast near Hyéres, and nearby in the 
Maures there is a small silver-lead mine at La Logne. Much more 
important is the bauxite of the Brignoles district, which is now 
the major French producing area of this ore, to which Les Baux 
in the adjacent département of Bouches-du-Rhône gave its name. 

Although the naval base of Toulon has been the scene of much 
of the greatest urban development, the inland town of Draguignan 
is the préfecture of the département. These towns are the centres 
of the two arrondissements into which the département is divided. 
It forms the diocese of Fréjus, in the archiepiscopal province of 
Aix, and comes under Aix for the administration of justice and 
of education. (Ar. E. S.) 

VARALLO, a town in Vercelli Province, Piedmont, Italy, 66 
mi. (106 km.) NW of Milan. Pop. (1961) 7,859 (commune). 
The town is rich in art and churches, among which is S. Marco, 
with frescoes by G. C. Liuni; S. Gaudenzio, with ancone by G. 
Ferrari, who left his most important works to the town; and 
Sta, Maria delle Grazie (1487-1501), with frescoes by Ferrari 
(1513) in 21 sections in addition to his paintings in the chapel of 
Sta. Margherita (1507). Sacro Monte (founded c. 1481) con- 
sists of the Basilica dell’ Assunta and 45 chapels, with about 1,000 
statues and 6,000 frescoed figures (mostly by Ferrari). Varallo 
produces textiles and agricultural products. (M. T. A. N.) 

VARANASI (Benares; Banaras), the name of a city, tehsil 
(administrative subdivision), district, and revenue division in Ut- 
tar Pradesh, India. The city of Varanasi is of great antiquity and 
was the capital of the ancient janapad (kingdom) of Kashi. In 
a commanding position on a concave crescent formed by the left 
bank of the Ganges, it lies 435 mi. (700 km.) NW of Calcutta, 941 
mi. (1,515 km.) NE of Bombay, and 508 mi. (805 km.) SE of 
Delhi. Situated in the middle Ganges Valley, not far from the 
Vindhya Mountains to the south, it communicates with the sur- 
rounding region by the navigable Ganges (crossed there by the 
Malviya Bridge), by rail, and by road. Pop. (1961) 476,039. 

The riverside presents a magnificent panorama of multistoried 
buildings in many varieties of architectural design, few of them 
of great antiquity. The crescent-shaped bank is entirely lined 
with stone and has several ghats (bathing places with steps); an 
array of shrines, temples, and palaces rises tier on tier from the 
water’s edge, Among the most conspicuous buildings are the 
Aurangzeb Mosque (in the middle of the Hindu quarter), Mad- 
hodas Ka Dharahara, Vishveshwara (or Vishwanath) Golden Tem- 
ple of Shiva, the Durga Temple (a 17th-century Maratha building 
miscalled Monkey Temple by Europeans because of the monkeys 
that inhabit the large trees near it), and the observatory of Raja 
Jai Singh (Man Mandir). The beautifully carved temples (mostly 
small) are placed in the street angles in the shadows of tall houses. 

The general plan of the city resembles a crescent with radial 
streets, the outer edge being formed by the Grand Trunk and 
Vidyapeeth-Durgakund roads. The inner streets of the town are 
Winding, narrow, and impassable for motor traffic; only two of 
the ghats (the Dashahwamedh and Harishchandra) are accessible 
by car. The main residential area is in the central part of the 
city. With the establishment of the City Improvement Trust, 
Some of the streets have been widened, with sidewalks, grassy 
Toundabouts (traffic circles), and modern street lighting. The 
chief means of conveyance are bicycle rickshas, though there is 
Some bus service. The level of the streets is considerably lower 
than the ground floors of the houses, which generally are richly em- 
bellished with verandas, galleries, oriels, and broad overhanging 
faves supported by carved brackets. Western-style houses in 
Simple architectural styles are also in evidence. 
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_ Varanasi is by far the most crowded city of Uttar Pradesh, and 
since people from different parts of the country have settled there, 
it is by no means provincial in character, Although it is a strong- 
hold of Hinduism, the Muslim population is conspicuous, being 
about one-third of the total and concentrated in the middle zone 
of the city, Many of the people are engaged in commerce, in- 
dustry, and transport. The heart of the city is also the commercial 
core; the old business quarter, which lay to the north near Rajghat, 
has declined. New shopping areas—Lanka, Assi, and Madanpura 
(south) and Chetanj, Jagatganj, Nadeshwart, and Orderly Bazaar 
(north)—as well as several shopping plazas, have grown up along 
some principal streets. 

In the northwest of Varanasi are the cantonment of Sikraul 
(once of considerable military importance) and the suburb of 
Sigra, the seat of the chief missionary institution. The principal 
modern buildings are the Sheo Prasad Hospital (previously known 
as the Prince of Wales Hospital in commemoration of the visit of 
the prince in 1876), the town hall, and the old mint house occu- 
pied by the maharaja. The Sanskrit College, opened in 1791, 
formed the nucleus of the Sanskrit University established in 1957. 
Toward the south in Malviyanagar stands the premier university 
of India, the Banaras Hindi University (1916), with 14 colleges 
(including a women’s college), a university library, Sir Sundar Lal 
Hospital, and hostels for students and quarters for the staff. The 
crescent-shaped plan of the university, with radial and concentric 
roads, is imposing. In the northwest of the city is the Udai Pratap 
degree-granting college, founded in 1909 as a public school for 
Rajput boys. Kashi Vidyapeeth (college) gives training in social 
sciences up to degree standard. Besides various technical colleges 
of the university, there are other technical institutions in the city: 
the government toy institution, Khojwa; the government Central 
Weaving Institute, Chowkaghat; and the municipal leather school 
at Pieree. 

Varanasi has a large number of Brahmans and scholars of sanc- 
tity and learning, and it is a famous centre of Sanskrit studies. 
The sacred area of Varanasi is bounded by the “Panchkosi Road,” 
50 mi. (80 km.) in circuit, which every Hindu hopes to tread 
once in his life, The city draws considerable revenues from pil- 
grims, who come from almost every part of the country, as well as 
from Tibet, Burma, and elsewhere (see Pircrmmace: Hinduism). 

Most areas in the city have electricity and telephone services. 
Varanasi is served by railways (both metre and broad gauge) and 
roads and has air services to Delhi and Calcutta. The city is 
known for its silk fabrics, gold and silver thread, gold filigree 
work, German-silver work, embossed brass vessels, lacquered 
wooden toys, and tobacco manufacturing, “Benares brassware,” 
once famous, is now less important than other manufactured prod- 
ucts, Cotton textile manufacture, oil crushing, iron and steel roll- 
ing, general engineering, and the manufacture of chemicals, alu- 
minum, soda ash, and ice employ more than 6,000 permanent 
workers. But cottage industries are still predominant, employing 
more than 71,000 persons, Among these, silk fabrics are largely 
concentrated in the areas of Muslim settlement. 

History—tThe early history of Varanasi is that of the first 
Aryan settlements in the middle Ganges Valley. By the 2nd mil- 
lennium 8.c. it was a seat of Aryan philosophy and religion. Royal 
patronage also made it a commercial and industrial centre. Even - 
during the pre-Buddhist period it was famous for its soft, thin 
muslins, silk fabrics, perfumes, ivory works, and sculpture. The 
Hindu kingdom of Varanasi lost its identity as an independent 
state about 650 B.C., being annexed to the kingdom of Kosala. It 
then came under Magadha domination during the reign of Chan- 
dragupta Maurya (321-296). It was under the rule of Asoka (c. 
274-232) that the Buddhist township of Risipattana or Sarnath 
(5 mi. N of Varanasi) reached its zenith, Varanasi did not fall 
under foreign yoke until the third quarter of the 1st century A.D., 
when Kanishka (king of Kabul) annexed it to his empire. During 
the first half of the 7th century, it was part of Harsha’s kingdom. 
The celebrated Chinese pilgrim Hsiian Tsang (7th century) ob- 
served that the kingdom of Varanasi was 667 mi. (1,073 km.) in 
circuit and the capital was 3 mi. long and 1 mi. wide along the 
western bank of the Ganges. 
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The city changed hands on several occasions until in 1033 it 
suffered Muslim invasion. It was then occupied by the Gaharwar 
kings up to the end of the 12th century, Archaeological excava- 
tions (begun in 1957) in the Rajghat Plateau area (north of the 
city) have unearthed some findings of this period. The city was 
conquered in 1193 by Mohammed of Ghor and was included in the 
dominions of the sultans of Delhi, later becoming the headquar- 
ters of their deputies. Under the Sharki (Sharqi) dynasty of 
Jaunpur (q.v.), Varanasi lost its importance. During Akbar’s 
rule, the famous Vishwanath Temple of Shiva was reconstructed 
by Raja Todarmal, his finance minister. Varanasi suffered a pe- 
riod of harsh treatment and destruction at the hands of Aurangzeb 
(1618-1707). A succession of philosophers, reformers, and holy 
men like Chaitanya, Ramanand, Kabir, and Tulsi Das kept the 
lamp of scholarship burning even during this dark period, and the 
lack of royal patronage was made up for by the industrial and 
commercial contribution of the Muslim settlers in the city. The 
spinning and weaving of silk, cotton, and wool, which are the legacy 
of the Julaha (Muslims), were perhaps at their zenith under the 
Mughals. 

With the decline of the Mughal Empire, Hindu rule was reestab- 
lished by Mansa Ram, who obtained the management of its 
zamindari about 1725. His son Balwant Singh established an in- 
dependent state of Varanasi by the mid-18th century and built 
several forts, including that of Ram Nagar on the right bank of 
the Ganges. The Nadeshwar Palace, mint house, Raja Bazaar, 
and the raja’s house at Kamachha were some of the many build- 
ings constructed during the Varanasi raj period. Marathas, Sikhs, 
and Nepalese also contributed to its buildings and religious centres. 
In the early British period, Varanasi remained a chief centre of 
commerce, It felt the influence of improvements in communica- 
tions and of the close contact with Europeans through military 
settlement and missionary institutions. The tracts around 
Varanasi were taken over by the British, and the raja was con- 
firmed in the possession of his own “family domains,” for which 
Balwant Singh had received a grant from the Delhi emperor. 

In 1911 Varanasi was recognized as a separate state, and Prabhu 
Narayan Singh was given full ruling power. It was finally merged 
with Uttar Pradesh in October 1949. 
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VARANASI TEHSIL has a Popu- 
lation of 1,236,597 (1961), and 
its area is 596 sqmi. 
sq.km.). ah Cit 

VARANASI District extends 
along both sides of the Ganges 
and has an area of 1,965 sqmi, 
(5,089 sq.km.) and a population 
of 2,362,179 (1961). It forms 
part of the Ganges Plain except 
for Chakia tehsil, which contains 
a large area of hilly jungle land 
and is a part of the Vindhyan 
Plateau. The surface of the plain 
area is remarkably level, with 
several deep ravines in the cal- 
careous kankar formations, The 
soil is mostly clay and sandy 
loam. It is very fertile except 
where covered with reh (saline 
efflorescence), The Ganges, 
Barna (Varuna), Gumti, Nand, 
Hathi, Karamnasa, Gangi, and 
Chandraprabha rivers form the 
main drainage system of the dis- 
trict, Of the total area, culti- 
vated land comprises 61.2%, 
cultivable waste 9.4%, current 
fallow 3.4%, and forest 15.2%. 
The chief crops are barley, rice, 
wheat, pulses, and sugarcane. 

The district has 631 villages 
and 12 towns. Of the total popu- 
lation, 553,000 are urban; 86.1% of the urban population is in 
Varanasi city. About 40.3% of the total population of the dis- 
trict depends on nonagricultural resources. The two tehsils, 
Bhadohi (west) and Chakia (southeast), that formerly made up 
the princely state of Benares were merged in the district (October 
1949). A chemical factory on the bank of the Ganges near Mo 
Sarai employs about 1,500 persons, and there is a railway work- 
shop at Maruadih. i 9 

Varanası Division, with an area of 10,378 sqmi. (268 
sq.km.), comprises the districts of Varanasi, Mirzapur, ieee 
Ghazipur, and Ballia. In 1961 the population was ROSIA j 

See also UTTAR PRADESH, R.L r, 

VARENIUS, BERNHARDUS (BrrnitaRn Varen) (16t 
1650), one of the most famous geographers of his time, W ‘ct 
influence lasted for more than a century, was born in the din 
of Hanover in 1622. He trained in medicine at Kénigsberg i 
Leiden, and settled in Amsterdam where he wrote his two ee als 
Descriptio Regni Japoniae (1649) and Geographia Ge 
(1650). The first was reprinted at Cambridge in 1673; es aul 
went through four editions at Amsterdam (1650, 1664, 17 Cam- 
1672), was edited by Sir Isaac Newton and published a G 
bridge in 1672 and 1681, was further edited by J. Jurin 4 Dutch 
bridge in 1721, and was translated into Italian (1716), i 
(1750), and French (1755). There were English transla! eee 
R. Blome (1693) and Dugdale and P. Shaw, the last 0 
appearing in 1765. Varenius died at Leiden in 1650., Japa, 

The Descriptio consists of five works: a description 0 a ds 
a Latin translation of J. Schouten’s description of EN us 00 
course on Japanese religion, some excerpts from Leo A n Genere. 
religion in Africa, and a short Dissertatio de Repubhk ati syste 
The Geographia dealt with what would now be Ca d because 
matic geography on a scale not previously attempted, te a wil 
of its scholarly character and orderly arrangement a known 
influence, It also contained a scheme for “special, abet was 
as “regional,” geography of which the Description f of “set” 
a sample. Vareniu§ collected other material and wre ° ablished 
eral volumes to come” but died before anything Mees these 
and the content of these volumes is unknown, But wi the subject 
his reputation is secure for he was one of the first to se 
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of geography as a whole and to emphasize its importance “both in 
the world of letters and for everyday use.” 
BreLi0cRaAPHY.—F. Ratzel, “Bernard Varenius,” Allgemeine Deutsche 
Biographie, vol. xix (1895) ; L. Gallois, “La Géographie générale de 
Varenius,” J. Savants, manuscript, iv, p. 148 (1906); J. N. L. Baker, 
“The Geography of Bernhard Varenius,” Trans. Inst. Brit. Geogr., no. 
a1, p. SL (1955). (J. N. L. B.) 
VARESE, EDGARD (1883-1965), Franco-U.S. composer, 
one of the principal pioneers in 20th-century techniques of sound 
production. Born in Paris on Dec. 22, 1883, he studied there 
with Vincent d'Indy, Albert Roussel, and Charles Widor. En- 
couraged by Debussy and Romain Rolland, he first wrote music 
in an Impressionist style. About 1907 he went to Berlin, where 
he came under the influence of Richard Strauss. In 1915 he went 
to the United States, where in 1922 he founded the International 
Composers’ Guild, He became a naturalized U.S. citizen in 1926 
and in the same year founded the Pan-American Association of 
Composers. He died in New York City on Nov. 8, 1965. 
In his music Varése evolved an original style, integrally dis- 
sonant in texture, nonthematic in structure, and asymmetric in 
thythmic design, and he was among the first composers to employ 
recorded sounds and electronic music. Several of his works bear 
scientific titles: Hyperprism (1922), for wind instruments and 
percussion; Intégrales (1925), for small orchestra; Tonisation 
(1933), for percussion, piano, and two sirens; and Density 21.5 
(1935), for unaccompanied flute. Among other works of this pe- 
riod are the symphonic poems Amériques and Arcana, both for 
large orchestra. Déserts (1954) employs sound recorded on tape, 
and the “electronic poem” L’Homme et la machine (1958) was 
conceived to be performed with the aid of 400 loudspeakers. 
See M. Wilkinson, “An Introduction to the Music of Edgard Varèse,” 
in The Score (March 1957). (N, Sy.) 
VARESE, capital of the province of the same name, in Lom- 
bardy, Italy, is situated 35 mi. (56 km.) N of Milan. Pop. (1961) 
69,854 (commune), The town, primarily modern in design, with 
many lovely parks and gardens, is situated in a mountainous area 
that descends to the Lake of Varese, 3 mi. (5 km.) SW. Its 
places of interest include the modern Piazza Monte Grappa, in the 
centre of the town; the Basilica of S. Vittore (1580-1615), with 
paintings of the Lombard School (17th century), and a steeple by 
G. Bernascone; the Roman-style Baptistery of S. Giovanni (c. 
12th century); the Palazzo Comunale (1765; a former palace of 
the dukes of Este) and its adjacent public gardens, among the 
most, beautiful in Italy; and the civic museum, which contains an 
interesting archaeological collection from prehistoric, Roman, and 
Gallic periods. The chief industry is manufacture of leather goods, 
particularly shoes, though there are also paper, textile, and me- 
chanical industries. The environs of Varese include Sacro Monte, 
with the pilgrimage church of Sta. Madonna del Monte (17th 
century), and Monte Campo dei Fiori, on which is an important 
observatory. p (P. FE.) 
VARGAS, GETULIO DORNELLES (1883-1954), presi- 
dent of Brazil (1930-45, 1951-54) and the dominant personality 
on the Brazilian scene during the quarter-century after 1930. 
Vargas was one of the most capable politicians and contradictory 
public figures that Brazil has produced. His name is closely as- 
sociated with the major political and socio-economic transforma- 
tions that occurred in Brazil after 1930. His policies contributed 
to many of these changes, such as the expansion of power by the 
central government, the growth in the size and influence of the 
bureaucracy, the political emergence of the urban working class, 
industrialization of the economy, and the rise of nationalism. 
Vargas was born at São Borja, Rio Grande do Sul, on April 19, 
1883, into a family prominent in state politics. He joined the 
army as a private at the age of 16. He entered politics in 1908 
shortly after studying law and graduating from the University of 
Pôrto Alegre, He practised law and held various positions in the 
executive and legislative branches of the state government until 
1922, when he was elected to the national congress, in which he 
Served four years. In 1926 Vargas became minister of finance in 
the cabinet of Pres. Washington Luis Pereira de Sousa, a post 
€ retained until his election as governor of Rio Grande do Sul in 
1928, From his position as state governor Vargas campaigned 
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unsuccessfully for the presidency of Brazil in 1930. Failing in his 
bid, he led the revolution in October of that year which overthrew 
the republic. For the next 15 years Vargas was chief executive of 
Brazil. He held power as provisional president from Nov. 3, 
1930, until July 17, 1934, when he was elected president by the 
constituent assembly. On Nov. 10, 1937, Vargas presided over the 
coup d'état that destroyed the constitutional government and set 
up the avowedly totalitarian “New State” (Estado Novo) that in 
turn was overthrown by coup d'état on Oct. 29, 1945. Although 
he was forced from office, Vargas retained wide popular support. 
In December 1945 he was elected both as senator and congressman 
from several states and he chose the position of senator from Rio 
Grande do Sul, However, he went into semiretirement until 1950, 
when he emerged as the successful presidential candidate of the 
Brazilian Labour Party. He took office on Jan. 31, 1951, Faced 
with overpowering opposition from the armed forces, Vargas 
committed suicide on Aug. 24, 1954, rather than accept forced 
retirement. 

Vargas’ reputation rests largely on the accomplishments of his 
first regime, which effected a controlled social revolution, Prior 
to 1930 the national government had been in effect a federation 
of autonomous states, dominated by rural landholders and financed 
largely by the proceeds of agricultural exports. Under Vargas 
this system was destroyed, The tax structure was revised to 
make state and local administrations dependent upon the cen- 
tral authority, extensive social reforms were enacted, the elec- 
torate was quadrupled, labour was organized and controlled by the 
government, and a program of rapid industrialization was under- 
taken. For his role as the champion of,the common man, Vargas 
came to be called “Father of the Poor.” 

During World War II Vargas cast his lot with the democracies 
and Brazil contributed large quantities of raw materials as well as 
fighting forces to the war effort. 

Removed from office in the wave of democratic sentiment that 
swept over postwar Brazil, Vargas was recalled five years later, 
largely by a working-class vote. His reputation for political 
wizardry led the public to expect easy solutions to the problems 
of underemployment, inflation, and widespread demands for eco- 
nomic expansion at a rising rate. As an elected president re- 
strained by congress, a profusion of political parties, and public 
opinion, Vargas was unable to satisfy his labour following and 
resorted increasingly to ultranationalistic appeals to hold popular 
support. By mid-1954 criticism of the government was general, 
and the armed forces joined in the call for his withdrawal. This 
pressure led to his suicide. (R.E. P.) 

VARIATION is a characteristic of all species of living crea- 
tures: no two individual plants, animals, or men are exactly alike. 
Differences may be manifested in any character that the organism 
displays. In anatomical form, variation occurs in overall size and 
shape, in the number and location of organs, in the relative con- 
tributions that the various tissues make to these organs, and in 
the organization and relations of the cells within tissues. Equally, 
all the physiological and biochemical processes of the organism 
are subject to variation in their rates, their efficiencies and their 
relations one to another. Fertility varies, and even the mode of 
reproduction itself varies. Individual members of a parasitic 
species vary in their ability to attack the host organism, while 
individuals of the host species vary in their ability to withstand 
these attacks. Finally, in those animals, notably man, that dis- 
play characters of learning and mental ability, these, too, vary 
from one individual to another. 

Types.—Variations may be discontinuous or continuous. A dis- 
continuous variation is one in which the differences divide the in- 
dividuals into two or more sharply distinct classes. Where none 
of the classes is very rare, the population of individuals showing 
the variation is said to be polymorphic. The most obvious exam- 
ple is the separation of most higher organisms into males and 
females. But numerous other cases are known. Many species 
of butterflies and moths show several distinct forms, matching 
different types of vegetation, as in industrial melanism (see 
MELANISM), where the pale type is concealed on trees free from 
industrial grime while the dark type blends with its background 
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on polluted trees. In man individuals fall into distinct classes 
with respect to blood groups (g.v.). 

In continuous variation, on the other hand, the individuals do 
not fall into sharp classes, but grade smoothly by almost imper- 
ceptible degrees between wide extremes, the central expression 
of the character being the commonest (see graph). This type of 
variation is found in virtually all characters in all populations. A 
familiar example is the smooth graduation of height among nor- 
mal individuals of human populations, but it is shown equally well 
by other physical characters of man, by physiological characters 
like blood pressure, and by mental ability as measured on such 
scales as the IQ. A character may show both discontinuous and 
continuous variation in a single population. Thus a human popu- 
lation while showing continuous variation in height among its nor- 
mal members may simultaneously include sharply distinct dwarf 
individuals, such as achondroplasiacs. Similarly together with its 
continuous gradation in mental ability among the majority of its 
members it may show sharply distinct mentally deficient indi- 
viduals who cannot be regarded as constituting merely the “tail” of 
the normal continuous range. 

Cause.—Variation may be classed as inborn, determined by 
genetic differences, or environmental, determined by differences 
in the circumstances under which the individuals have lived. In a 
few characters, like the blood groups, the differences are wholly 
genetic in origin, and no external influences can change them. The 
great majority of characters, however, show both genetically and 
environmentally determined variation simultaneously. Further- 
more, variation arising from genetic causes cannot be distinguished 
by inspection from that determined environmentally. Thus an 
animal may be small because of the genes it has received or be- 
cause it has been undernourished; a plant may be yellow because 
it lacks genes necessary for normal chlorophyll production or be- 
cause it has been starved of iron or of adequate light. 

Environmentally determined variation may spring from the 
action of many different agencies, including the physical circum- 
stances of the environment, the supplies of food and raw materials, 
and the impact of other living things. In the same way the genetic 
differences that can affect variation are of several kinds, falling 
into three broad classes: differences in the number of chromo- 
somes, differences in the structure of the chromosomes, and dif- 
ferences in the genes that the chromosomes carry. 


VARIATION 


Every normal organism proceeding from a fertilized egg carries 
two complete sets of chromosomes, one from its father and 
from its mother. In man there are 23 chromosomes in each set, 
so that a person has 46. In the fruit fly there are 4 in the set, 
the individual thus carrying 8, and in corn (maize) the numbers 
are 10 and 20. In one type of change in the number of chromo- 
somes, whole sets are repeated so that the individual has 3, 4, or 
more sets and hence 3, 4, or more times the basic number of 
chromosomes; such individuals are said to be polyploid. Tndi- 
viduals with odd numbers of sets are usually sterile, but the tetra. 
ploid (4 sets), hexaploid (6 sets), and so on may be fertile and 
constitute new races or even species. Variation by polyploidy has 
been of little evolutionary significance in animals, but immensely 
important in plants (see Herepity: Polyploidy). 

Numerical changes in the chromosomes may also involve the 
addition, or loss, not of sets but of single chromosomes, This 


generally gives rise to larger differences of form and function than 


does change in the number of complete sets. A set of chromo- 
somes carries a balanced complement of genes, so that addition 
of whole sets does not destroy genetical balance; but the’ gain or 
loss of an individual chromosome does change the balance, often 
causing drastic upset and even the inability of the individual to 
complete its development successfully (see GENETICS, HUMAN: 
Chromosomes, Sex Determination and Abnormalities). 

Rearrangement of the structure of chromosomes may occur 
during cell division. Such structural changes seldom have any 
direct effect on the individual carrying them, but they may affect 
the combinations of genes transmitted to offspring. 

The most important type of genetically determined variation 
springs from differences in the genes themselves. No character 
of an organism is immune from the variation produced by gene 
differences and the effects of gene changes range in magnitude from 
those so large that individuals displaying them are incapable of 
survival (so-called lethal changes) to those so small that they arè 
barely detectable. Gene differences producing the larger and more 
drastic effects give rise to discontinuous variation. Continuous 
variation stems from gene differences of individually small effect, 
small, that is, in relation to the total variation (including en- 
vironmentally determined differences) displayed by the character. 
Such genes of individually small effect are found to act in groups, 
or polygenic systems, the member genes of a system having effects 
similar to one another and capable of supplementing one another 
in action. Thus in the simplest case of two gene differences Ao 
and B-b, where A and B are conventionally regarded as increasing 
the expression of the character, e.g., height in man, and a and bas 
reducing it; the gene combination ab will give the smallest expres- 
sion, AB the greatest, and Ab and aB intermediate expression 
With many genes in the system, many expressions of the an 
ter are possible, and taking into account the smoothing effect ya 
environmentally determined differences, there will be coni a 
gradation in the expression of the character. In combinations 
the type Ab and aB the genes are opposing or balancing one ot 
other's effect, thus concealing part of the genetical pei! ‘a 
producing variation. Such concealed or potential variabi ae 
released by recombination of the genes to produce the a i 
tions AB and ab, which give the extreme expressions of the ¢ a 
ter. The proportion of the variability so concealed in “ail 
the number of genes in the system, being in fact PEOP ve 
to (k — 1)/k, where k is the number of genes. The con! only 8 
variation immediately observable in a population 1s thus jabili 
fraction, and generally a small fraction, of the genetical varii 
actually present. i 

Significance.—Genetic variation is the raw material vi ee 
tion and evolution, Variation arising from environment a en 
is of no significance for evolution: such differences arè no for evo: 
eral transmissible to offspring and so cannot be the basis 
lutionary adjustment. Certain of the genetic changes repr® 
no more than a breakdown of the genes and genetic me! the it- 
They produce drastic changes, unfitting in their effects ie 
dividuals showing them, and so tend to be weeded out by ? ina 
selection. In consequence, they appear as rare abnorm 
population, and are present solely because they continually 
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pear through mutation (q.v.). Such in man are, for example, 
mongolism, produced by an extra chromosome; mental deficiency 
associated with phenylketonuria; and achondroplasic dwarfing 
(the last two produced by mutational changes in specific genes). 
In other cases, however, the variant form, though sharply dif- 
ferent from normal, is too common to be regarded as maintained 
in the population by pressure of mutation alone. Such a poly- 
morphism is the genetically determined sickle-cell disease in man, 
a form of which confers immunity to subtertian malaria (see 
POLYMORPHISM, GENETIC). Some polymorphisms must be very 
ancient. The ABO blood group polymorphism is known also in 
the anthropoid apes, so that its origin must predate the separation 
of their lines of descent from that of man. Presumably, therefore, 
the ABO blood group genes confer balanced selective advantages 
in the same way as does the sickle-cell gene. The nature of these 
selective effects is not known, though it is known that the incidence 
of certain diseases varies with the blood group. 

Continuous variation is the most significant in relation to evo- 
lution, It is the variation from which springs Darwin’s smooth 
adaptive change. The continuous variation in a population is in 
equilibrium with the selective forces acting on that population. 
Where the forces are themselves constant, the characters in the 
population tend to be constant but where the forces are changing, 
the characters tend to change. This is also the variation with 
which plant and animal breeders are chiefly concerned in seeking 
to improve yield and quality in agricultural products. The study 
of continuous variation requires special statistical methods and 
concepts, and is called biometrical genetics. 

See ANIMAL BREEDING; CELL; DARWINISM; PLANT BREEDING. 

(Ke. M.) 

VARIATIONS, Variation in music is the modification, 
elaboration, or extension of an idea which is preexistent in a simple 
form, The idea itself may be quite short, as in many primitive 
melodies which are created by varying the initial material. It 
can never be of more than moderate length, since otherwise it 
is difficult to establish an affinity between the variations and the 
idea. The idea itself may be primarily melodic or a bass or a 
sequence of harmonies. Rhythm is an important element in varia- 
tion, making it possible to present a melody in different shapes by 
altering the note values but not the notes themselves. (Rhythm 
itself cannot be varied, since it is necessarily unique.) Elabora- 
tion of a melody may be simple or complex. In the latter case it 
is certain to demand exceptional skill from the performers. The 
desire to exhibit such skill was one reason why opera singers in 
the 18th century improvised a variation of the first section of a 
da capo aria. (See Arta.) Many examples of variations written 
for keyboard instruments show a similar inclination to exploit 
virtuosity, 


HISTORY 


An obvious field for variation is the dance, where monotony 
of repetition can be relieved by some modification of the melody. 
How far such modification was practised in popular music-making 
in the Middle Ages is uncertain, but there are traces of it in one 
or two of the 13th- and 14th-century dance tunes which have been 
Preserved, 

_ The term variation might be applied to the 14th-century prac- 
tice of building a polyphonic composition on a plainsong (q.v.) 
melody repeated in different rhythmical forms; but this is largely 
4 structural device, which is rarely perceptible by the ear. Much 
more significant is the ornamentation (g.v.) of a plainsong melody 
in the treble—a method of composition which is found particularly 
in the work of English composers of the 15th century. Here the 
eme is not heard, only the variation; but since the plainsong was 
taken from the normal repertory there would have been little 
culty in recognising the variation, particularly if it was sung 

to the same words. Fifteenth-century settings of the Mass were 

0 a form of variation, insofar as the same cantus firmus (q.2.), 
Whether sacred or secular, was employed throughout; and once 
Composers began to imitate the cantus firmus in the other voices 
the identification of polyphony with variation became closer still. 

ese ways of treating a preexistent melody were adopted by 
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Lutheran composers in the 16th century and became a standard 
method of treating a chorale (g.v.), both in choral works and in 
organ music. 

Variation of the accompaniment of a strophic song first appears 
in the work of the Spanish vikuela (see GUITAR) composers of 
the early 16th century, though the practice may very well have its 
origin in improvised performance of earlier times. This kind of 
variation was extended to purely instrumental works based on fa- 
miliar songs, on plainsong melodies, and, in Protestant countries, 
on chorales. English composers for the virginal (late 16th and 
early 17th century) were particularly active in this field; but the 
popularity of the variation, whether for lute, harpsichord, or organ, 
was not restricted to any one country. Variation was sometimes 
applied to the suite (g.v.), each dance movement being derived 
from the same thematic material. 

The old practice of using a recurrent bass (see Grounp Bass) 
acquired a wider currency in the 16th century in the form of varia- 
tions on the bass (or sometimes the melody) of a popular dance, 
in which the simple harmonic sequence associated with the dance 
was retained throughout the variations. A bass of this kind was 
known in England as a ground, and English composers of the 17th 
century were active in inventing new grounds and writing so-called 
divisions (i.e., variations) over them for the bass viol. The ground 
was also found to be a valuable element in opera, not only for 
stately dances such as the chaconne (q.v.) but also as the basis 
for a solo aria: a chromatic ground, for instance, could suggest an 
undercurrent of pathos which served to intensify the emotion ex- 
pressed by the singer. Music of this kind needed a greater free- 
dom than the sectional treatment customary in purely instrumental 
grounds, and this was achieved by allowing the phrases of the vocal 
line to overlap the repetitions of the bass. 

A form of strophic variation found in early 17th-century vocal 
music by Italian composers consisted of using the same bass for 
each verse, while the vocal line, sung in free time, was modified 
to suit the words and the mood. Giulio Caccini (q.v.) called this 
type of solo song an-aria, as opposed to the solo madrigal, where 
the music was continuous. A particularly elaborate example (in- 
cluding instrumental ritornelli) occurs in the third act of Monte- 
verdi’s opera Orfeo. The difference between this type of writing 
and pieces of the chaconne form is that here the bass is simply an 
accompaniment to the voice and has no predetermined symmetry 
or rhythmical significance. 

Ingenious composers showed that variation could be combined 
with other technical procedures. Purcell, in Dioclesian, had writ- 
ten a continuous canon (g.v.) over a recurrent bass. Bach wrote 
a set of canonic variations for organ on the chorale melody “Vom 
Himmel hoch.” In his Goldberg Variations for a two-manual 
harpsichord he also included a number of canons at different in- 
tervals, all of which, like the other variations, are based on the 
simple harmonic sequence which accompanied the theme. The 
chaconne in his D minor Partita for solo violin is similarly based 
on a harmonic progression, as in earlier variations on the basses 
of dance tunes. The suite, or partita, for a solo instrument, where 
the sequence of movements was not exactly defined, was an obvious 
opportunity to introduce variations, as Handel did in his E major 
Suite for harpsichord. The varied repeat, called the double, of a” 
single dance movement was also common. The association of 
variations with individual virtuosity was probably the reason why, 
apart from the chaconne, they did not normally appear in works 
for instrumental ensemble. 

In the later 18th century, however, variations were frequently 
included in chamber music and symphonies, as well as in concertos, 
which naturally provide opportunity for individual display. It has 
often been remarked that both Haydn’s and Mozart’s finest varia- 
tions are to be found not in their keyboard sets for solo per- 
formers but in those which occur as movements in larger works, 
Beethoven also included variations in large-scale compositions; 
e.g., the finale of the Eroica Symphony and the last movement 
of the E major Piano Sonata, op. 109, The greater part of the 
finale of his Ninth Symphony consists of a set of variations for 
soloists, chorus, and orchestra, His Diabelli Variations, for piano, 
are constructed on the same principle as Bach’s Goldberg Varia- 
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tions—they are based on the harmonic foundation of the theme. 
(See also BEETHOVEN, LUDWIG van: The Variation Form.) 

Beethoven’s example did not kill the preoccupation of lesser 
composers with virtuosity as an end in itself. The title of Men- 
delssohn’s Variations sérieuses for piano implies a protest against 
the empty exhibitionism of so much variation writing of his time: 
On the other hand Schumann showed in his Etudes symphoniques 
that variations could be used as studies in piano technique without 
any loss of musical interest. Brahms’s two sets of variations on 
a theme by Paganini pointed in the same direction. Schumann 
also ingeniously combined variations with sonata form in the first 
movement of his Piano Concerto. Here the variations are con- 
tinuous, as they are in Franck’s Variations symphoniques, a work 
which is original in employing two themes but is not accurately 
described as symphonic, 

At the end of the 19th century Strauss revealed new possibilities 
by writing a symphonic poem in the form of variations. His Don 
Quixote is described as “Fantastic variations on a theme of 
knightly character” in which, after a long introduction, each varia- 
tion illustrates an episode in Cervantes’ story. The musical ma- 
terial, however, is not confined to a single theme, since Don 
Quixote has several themes (which can perhaps be regarded as 
forming a composite whole) and there is another theme for Sancho 
Panza. Elgar’s Enigma Variations for orchestra are more faithful 
to the traditional pattern, though since each variation represents a 
particular person they may be regarded also as a form of program 
music. 

Twentieth-century composers have contributed comparatively 
little to the literature of variations. On the other hand the whole 
system of 12-tone composition (see DODECAPHONY) is a form of 
variation—although, like the treatment of plainsong in the 14th- 
century motet, this is not necessarily appreciated by the ear. The 
variation consists not in altering the chosen series of notes, except 
by presenting them backwards or inverting them or transposing 
them to a different pitch, but in using them to form any melodic 
or harmonic sequence that the composer chooses. (For an exam- 
ple—Schoenberg’s Variations for Orchestra—see Music: Music in 
the 20th Century.) Although this differs radically from classical 
practice, it is related to the technique of developing a theme in 
the classical sonata and symphony. 


SUMMARY AND EXAMPLES 


The development section of a sonata movement may consist of 
entirely new material, but in most cases the composer will use it to 
present one or more of his themes in a new light. Any develop- 
ment of a theme, in this sense, is a form of variation. In fact, 
some kind of variation is inevitable in all music except the very 
simplest song or instrumental piece. Since the ear cannot easily 
grasp a continuous musical texture if nothing is related to what has 
gone before, some form of repetition is essential. Exact repetition 
has to be limited in order to avoid monotony; the problem is 
solved by the use of variation. Furthermore, just as the primitive 
musician will extend a melody by varying the opening phrase, so 
the sophisticated composer will often construct a theme out of 
variations on its initial notes, e.g., the opening of Mozart’s G minor 
Symphony, K. 550, where the entire theme is derived from the 
first two and a half bars: 


Ex.1 


Molto allegro 


VARIATIONS 
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The simplest type of variation consists of embellishing an un. 
accompanied melody: examples of this are naturally rare outside 
the field of traditional music, in which improvisation plays a 
part. But simple variation of this kind can also be applied to an 
accompanied melody, without any change of harmony; e.g, in 
Chopin’s Nocturne in F minor, op. 55, no. 1: 


Ex.2 
Andante 


This is little more than embroidery. Another method is to retain 
the basic shape of the melody and change its harmony, or alterna- 
tively to vary the melody and the harmony at the same time, In 
such cases little more than the main outline of the original theme 
will be discernible; e.g., in Brahms’s Variations on a Theme of 
Handel: 


Ex.8 


Theme 
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Var. 20" 


is transformed into 
Ex.7 


cantando espress. 


A simple form of harmonic variation, popular with late 18th-cen- 
tury composers, is the presentation of a major theme in the minor, 
and vice versa. 

Modification of the rhythm of a theme will obviously tend to i 
change its character more drastically. In a symphonic poem or Similarly, in Strauss’s Don Quixote the tranquillity of the knight's 
an opera such a change can have not merely a musical but a psy- last hours is represented by transforming the sprightly opening of 
chological significance, and it can be employed with equal effect the work: 
in a work which has no advertised program; e.g., Liszt’s Piano 
Sonata, where 


Ex.4 


Ex.8 


Massiges Zeitmass 
—3— LI man 


Allegro energico 
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Elgar’s Enigma Variations offers an example of a change of rhythm 


which operates in the reverse direction, the reflective melancholy 


of the theme being transformed into exuberant heartiness: 


Ex. 10 


Andante legato e BOE COLT pape 


Allegro di molto 
oe ae, > 


These are all fairly straightforward examples. But there are 
a great many variations that cannot be fitted into any single cate- 
gory, since they combine a variety of procedures. What is impor- 
tant in any set of variations is that there should be continual con- 
trast, even if it consists in nothing more than a gradual increase 
in complexity. The most subtle form of variation is that which is 
not immediately recognizable as derived from the theme but is 
rather an allusion to, or a commentary on, something which has 
already been made familiar to the listener. (Ja. A. W.) 

See also MUSICAL Form. 

VARICOSE VEINS is the clinical term for abnormal dilata- 
tion and tortuosity of the superficial veins of the limbs, particu- 
larly of the legs. This common condition has been recognized 
since the time of Hippocrates and probably dates back to the time 
when man first assumed the erect position. The disease has never 
been found in quadrupeds . Although it is rarely a serious threat 
to life or limb, its complications may result in the loss of many 
productive hours from industry or household duties. 

Among the causes of varicosities are (1) inherited weakness of 
the fibrous structure of the bicuspid valves in the veins; (2) ab- 
sence of the valves in strategic locations in the deep veins; (3) 
prolonged standing; and (4) increase of abdominal pressure due 
to chronic straining (from constipation or persistent cough), 
tumours in the pelvis, pregnancy, or tight foundation garments. 
Even when the pregnancy group is removed from the statistical 
studies, women still show a much higher percentage of varicosities 
than do men. The possibility of an unidentified endocrine factor, 
as well as periodic congestion of the pelvic area during menstrua- 
tion, may explain the difference. 

Blood normally flows out of the lower extremities by entering 
superficial veins and then deep ones through communicating ves- 
sels. For this to take place in the erect position, in the face of 
gravity tending to keep blood in the lower portion of the limb, 
certain mechanisms must come into play. Among these are the 
action of valves in the veins, allowing a flow of blood only in the 
upward direction; the pumping effect of the muscles in the legs, as 
in walking; and the continuous stream of blood entering the veins 
from the arterial tree, moving the portion already in the vessels 
forward. 

Varicosities result from an inefficiency in the action of the valves 
in the superficial veins, due to the causative factors already enu- 
merated. As a consequence of the changes, the free edges of the 
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valves no longer meet, thus allowing a backward flow of blood 
in the direction of the leg and foot. This produces an overdisten. 
tion of the superficial veins, which contributes even further to the 
incompetency of the valves, and hence to an exaggeration of the 
existing pooling of blood in the vessels. The resulting tise in 
pressure in the veins is responsible for such complications aş 
swelling of the feet and ankles at the end of the day and changes 
in the skin, such as a weeping type of eczema and the serious 
complication of ulcers of the skin around the ankle, Further. 
more, the walls of the superficial varicose veins may become so 
thinned out that they may rupture, leading to serious hemorrhage 
unless the limb is immediately elevated and simple compression 
applied to the bleeding point. Another relatively frequent com- 
plication is a clot in a varicose vein (thrombophlebitis), 

The severity of the varicosities and the complaints of the patient 
are not necessarily related directly. Some individuals have very 
large, tortuous veins and little or no symptoms, while others with 
relatively small varicosities experience aching pain, night cramps, 
fatigue, and a feeling of fullness in the legs. 

For many years various types of sclerosing (hardening). solu- 
tions have been injected into varicose veins in order to produce a 
chemical inflammation that changes the vessels into fibrous cords 
or causes them to fill with clots. The disadvantage of this pro- 
cedure is that frequently the obstructed vein becomes recanalized 
(without valves), resulting in a return of the condition. For the 
most part, therefore, treatment by injection has been superseded 
by surgical therapy, which involves either multiple ligation (“tying 
off”) of the varicosities or their actual removal by means of an in- 
strument called a stripper. Elastic stockings or bandages are used 
only as a temporary measure. (D. LA.) 

VARIOLITE, a basaltic or doleritic rock with prominent 


spherulitic (variolitic) texture, the spherulites or varioles consist- 


ing usually of radial aggregates of feldspar. These varioles, espe- 
cially on weathered surfaces, appear as pale-coloured spots, giv- 
ing the rock a pockmarked appearance. The name is from Lat. 
variola (“smallpox”), in allusion to this characteristic feature, 

The variolitic texture of the basic rocks is closely akin to the 
spherulitic texture of the acid lavas, as seen in rhyolites, etc. — 

Variolites frequently form the tachylytic selvages of dolerite 
dikes (see TACHYLYTE), and also appear in the form of pillow 
lavas (see Spriire). The varioles are usually rounded in outline 
and are often about } in. in diameter, but may much exceed a 
size. With few exceptions they are built up of divergent fibres 0} 
feldspar embedded in dark brown glass. 

As variolites are frequently much decomposed, the glassy matrix 
is represented by secondary alteration products or has been devitri- 
fied. ., (C. E: T.) 


VARMLAND, a county (län) in Sweden, extends north, 


from Lake Vänern and northwest to the Norwegian frontier. A 
7,497 sqmi. (19,416 sq.km.). Pop. (1960) 291,085. Much of i 
land forms a plateau, attaining 2,267 ft. (691 m.) at Brånberg 
in the north. The area is well forested and deeply cut by n 
rivers and long narrow lakes. The superficial glacial doa 
are readily eroded by the rivers, especially the Klarälven, i nial 
subject to severe floods as the snows melt in early summer. mal 
lands are thus restricted to the valleys and the southern lacustri 
lowland. The Frykensjéarna, a chain of three very © alk 
lakes, formed the setting for several of Selma Lagerlöfs D a 
(e.g., Gösta Berlings saga). The county is rich in timbo 
iron ore, and eastern Värmland was part of the Bergslag iron- 1 
ing region of earlier times; after Lake Vänern was opened i i 
to seagoing vessels, the area became increasingly industr il 
Timber from the north was floated down the rivers to S% stant 
and later to pulp and paper mills- One of the most i har- 
industrial towns is Karlstad, the capital, which has a ilor, 
bour on Lake Vänern. Other industrial towns re OD.) 
Uddeholm, Hagfors, Bofors, and Billerud. astern Bul 

VARNA, an obriig (district) and seaport of norte <A 
garia, picturesquely situated on the Black Sea bay of pm.) and 
name. The district has an area of 1,504 sq.mi. (3,896 ie hor 
a population (1963 est.) of 358,900, The town lies on ti ected 
ern coast of the bay, 230 mi. (370 km.) ENE of Sofa, 
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from the Frangensko Plateau which rises to 980 ft. (300 m.) above 
sea level. Pop. (1963 est.) 170,053. To the north lies Varna 
Lake, through which the Provadiyska River flows into the bay. 
Varna is a town of modern aspect with wide boulevards planted 
with trees, a fine seaside park, and modern bathing beaches. The 
internationally popular seaside resorts, Zlatni Pyassatsi (Golden 
Sands) and Druzhba, lie to the northeast and attract thousands of 
visitors yearly. Varna is an important cultural and educational 
centre with a school of economics, a naval school, museums, a 
theatre, an opera house, and a symphony orchestra. 

The town was founded by the Milesian Greeks as Odessos in the 
6th century B.c. During the first Bulgarian kingdom (679-1018) 
it was named Varna, It fell under Ottoman domination in 1391. 
In 1444, in a battle fought close by, the Turkish armies of Murad 
II routed the Polish-Hungarian armies of Wladyslaw III (who was 
killed) and Janos Hunyadi. The Russians captured Varna in 1828 
during the war for the liberation of Greece, but on their return 
they again left the town in Turkish hands. In 1854 Varna became 
a base of the Anglo-French troops operating against Sevastopol 
(see Crimean War). It was liberated from the Turks in 1878 
and ceded to Bulgaria by the Treaty of Berlin. Thenceforth it 
developed rapidly as a trade centre and, later on, an industrial 
town, especially after being connected by rail with Sofia (1899) 
and after the construction of a modern harbour (1906). From 
1949 to 1956 it was called Stalin. 

There is a big shipyard for seagoing vessels up to 10,000 tons 
and a dry dock for ships up to 25,000 tons. There are large cotton 
mills in the town, as well as flour mills and factories producing 
diesel motors, furniture, ceramic articles, and electrical appliances. 
There are many vineyards in the neighbourhood and wine is made. 
The town has good rail connections and air-service with interna- 
tional connections to Sofia and other towns. (AN. BE.) 

VARNHAGEN VON ENSE, KARL AUGUST (1785- 
1858), German man of letters who, with his wife, Rahel (see 
below), played a small but influential part in literary life in the 
Romantic period, was born on Feb. 21, 1785, in Diisseldorf and died 
in Berlin on Oct. 10, 1858. He studied medicine in Berlin, Halle, 
and Tübingen and then entered upon a military and later a diplo- 
matic career. He served as an officer in the struggle against Na- 
poleon, first in the Austrian and then in the Russian army; he was 
adjutant to General von Tettenborn, recording his experiences in 
Geschichte der Hamburger Ereignisse (1813) and Geschichte der 
Kriegsziige des Generals von Tettenborn (1815). He accompanied 
the Prussian chancellor, Prince von Hardenberg, to the Congress of 
Vienna and to Paris and became Prussian resident minister in 
Karlsruhe until, being suspected of “democratic intrigue,” he was 
recalled and pensioned in 1819. 

He then lived in Berlin where he pursued the literary activities 
he had begun in 1804 when with Adelbert von Chamisso he founded 
and edited the Berliner Musenalmanach. He produced a variety 
of works including poems, but his most important books were ele- 
gantly written biographies and memoirs, where he used the material 
gathered during a varied life in which he strove to meet as many 
of the famous as possible. These are a valuable source of informa- 
tion though not to be used uncritically. He was an enthusiastic 
admirer of Goethe and an acquaintance and correspondent of the 
Poet; Goethe in den Zeugnissen der Mitlebenden (1823) is one 
of his chief works, Varnhagen’s Biographische Denkmale, 5 vol., 
was published during 1824-30; seven volumes of Denkwiirdig- 
keiten und vermischte Schriften appeared during 1837-46, and 
two further volumes followed posthumously in 1859 (new ed. by 
J. Kühn, Denkwiirdigkeiten des eigenen Lebens, 1922-23; by K. 
Leutner, 1950). Blatter aus der preussischen Geschichte, 5 vol., 
appeared in 1868-69, His diaries and much correspondence were 
also published. 

As a personality, however, Varnhagen is overshadowed by his 
Wife Rahel, Rahel Levin (1771-1833) was a Jewess by birth 
though she professed Christianity before her marriage with Varn- 

agen in 1814. Of acute intuitive intelligence and sensibility, 
ahel was one of the foremost women of her time and the salon 
she initiated in Berlin became a centre of literary life and the 
Meeting place of writers of both the Romantic and the Young Ger- 
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many groups. She too was a Goethe worshiper and J. P. Ecker- 
mann records that Goethe called her one of the first people in 
Germany to understand his work. Her husband published a 
memorial volume for her in 1834, Rahel, ein Buch des Andenkens, 
and many of her letters have been printed. Rahel’s brother was 
the poet who wrote under the name of Ludwig Robert. 

BreriocrapHy.—R. Haym, Varnhagen von Ense (1863); and on 
Rahel biographies by O. Berdrow (1900), E. Key (1907) and L. Feist 
(1927) ; also W. Moog in Goethe Handbuch, III (1918) and C. May, 
Rahel Varnhagen, ein Berliner Frauenleben im 19. Jahrhundert (1949). 

VARNISH is a transparent, homogeneous, heat-treated blend 
of drying oils, resins, driers and volatile solvents. When varnish 
dries, its solvent portion evaporates and the remaining materials 
oxidize or polymerize to form a hard, continuous, transparent film 
that protects against weather, insulates against electricity or can 
be made to serve other useful purposes. 

In recent years the meaning of varnish has been broadened to 
include any transparent, homogeneous, film-forming composition 
such as alkyd resins, oil-modified polyurethanes, polyesters, co- 
polymerized oils, hydrocarbon polymers and epoxy esters. These 
modern coating materials are called varnishes because their general 
appearance, performance characteristics and end uses resemble 
those of the classical and historical oil varnishes, which they 
have displaced to a large extent. In addition, several other coat- 
ing materials that are quite different from the oil and synthetic 
varnishes in composition, application and other respects are fre- 
quently called varnishes because they, too, give a continuous, 
hard, transparent finish; such materials include: (1) Spirit var- 
nishes, which are solutions of resins in volatile solvents. These 
dry entirely by evaporation of the solvent, leaving a hard coating 
of resin that remains soluble in the original solvent. Spirit var- 
nishes include shellac, lacquer and asphalt, pyroxylin or nitro- 
cellulose, dammar and japan varnishes (see also BRUNSWICK 
BLACK; JAPANNING; LACQUER). (2) Lithographic varnishes, 
which are usually linseed oils that have been oxidized and poly- 
merized to high viscosity. These are used primarily for the manu- 
facture of printing inks. (See also INK.) (3) Water varnishes, 
which are solutions or emulsions of resins or glues in water. These 
become more or less water insoluble on drying and are used to seal 
or bind powdery surfaces. 

History.—The use of varnish dates from prehistoric times. The 
name itself is a corruption of Berenice, the name of an ancient 
Egyptian queen, When Egyptian warriors brought a gift of amber 
(a natural resin and early varnish ingredient) to Ptolemy III 
Euergetes, king of Egypt, c. 250 B.C., the colour of the specimens 
matched the hair of his queen, Berenice, and the material was 
named for her. The word developed into the Latin vernis, later 
into the Italian vernice and finally into the English varnish. 

The ancient Egyptians melted soft resins, such as sandarac, 
mastic or pitch, with oil to form a varnish that could be applied 
while warm. Early artists painted with oleoresins, linseed oil, 
gums, glues and the like. Galen (c. A.D. 130-c. 200) wrote of the 
use of the nut, hempseed and linseed oil as drying oils. The use 
of oil varnish and resins was described by Theophilus in the 11th 
century; these finishes were used largely on works of art. By 
the 16th century, varnishes were used on furniture and in home 
finishing. What may be called the modern varnish era dates from 
the late 18th century, when the first printing of Jean Felix 
Watin’s formulary appeared (about 1772). Few technological 
changes were made during the following century, so that a varnish 
manufacturer of 1900 used formulas and procedures hardly dif- 
ferent from those described by Watin. At the beginning of the 
20th century, tung oil and other drying oils began to be used as 
replacements for linseed oil, and synthetic resins began to replace 
the naturally occurring resins. 

Uses.—Furniture, floor, marine spar and label overprint var- 
nishes are used on surfaces that are to remain visible but need 
protection and enhancement; e.g., wood surfaces such as those of 
fine furniture and violins. Other, less expensive types of var- 
nishes are employed to protect less valuable surfaces that also 
do not need to be hidden by pigments; e.g., bottle caps and can 
interiors. Certain varnishes have unusual physical and chemical 
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properties that are utilized in insulating varnishes, wire coatings, 
marine varnishes, sandpaper binders and floor varnishes. Tremen- 
dous quantities of varnish are used in the manufacture of paints 
and enamels, which are essentially varnishes that are coloured and 
opacified with pigments. In many of these products, particularly 
enamels, varnishes made with synthetic resins, such as the alkyd 
and epoxy resins, have almost completely displaced the classical 
oil varnish. (See also PAINT.) 

Properties.—The classical oil varnish contains the following 
ingredients, which produce the indicated properties: (1) Resins 
or gums—to impart hardness and lustre, shorten drying time and 
improve chemical resistance; (2) drying oils—to impart flexibility 
and toughness; (3) volatile solvents—to thin the varnish to a con- 
sistency suitable for application; (4) driers and other modifiers— 
to hasten the rate of drying, control lustre and prevent skinning; 
i.e., the formation of a skin over the liquid surface of a partly 
filled container, 

Generaliy, a high proportion of resin will produce harder, faster 
drying, more brilliant but less durable varnishes, whereas a high 
proportion of oil will provide more elastic, more durable, more 
waterproof but softer varnishes. The oils and resins are blended 
in proportions designed to give the properties desired for specific 
applications. The ratio of oil to resin is expressed in gallons of 
oil per 100 pounds of resin and is called the oil length of the var- 
nish. Varnishes are usually classified in terms of oil length, as 
well as according to the major type of oil and resin used in the 
preparation, 


Varnish Classes by Oil Length 


Oil length 
Short (5-15 gal.) . 


Examples 


Furniture varnishes that dry quick]; 
and produce good hardness and sand- 
ing qualities 

Floor varnishes where hardness and flex- 
ibility (toughness) are required 

Exterior varnishes where elasticity is 
important to enable the film to with- 
stand atmospheric variations 

Usually known as fortified oils and used 
where extreme flexibility is needed, 
e.g., cable coatings 


Medium (15-30 gal.) . 
Long (35-50 gal.) . 


Extra long (60-200 gal.) . 


The ultimate property to be achieved in any varnish is a high 
molecular weight—by either a chemical and/or a physical inter- 
action of oil and resin. Oils and resins are unsaturated esters 
of high molecular weight that are capable of entering into many 
types of chemical reactions including ester interchanges, ethylenic 
polymerizations and oxidation processes. Varnishes based on run, 
or “fused,” natural resins incur thermal decomposition reactions 
such as depolymerization and formation and recombination of 
reactive by-products. Physical dispersion of one component in 
another is also a distinct possibility. Because they consist of so 
many complex, competing factors, varnish reactions are poorly 
understood. 

Manufacture—The art of combining oils, particularly linseed, 
with hard gums developed over many centuries. Practices and 
recipes varied from country to country and were often shrouded in 
secrecy. Early varnish kettles, generally made of copper, were 
about three feet in both height and diameter, with the bottom 
riveted on so that it could be replaced when necessary. The kettle 
was set on a small frame truck to permit easy handling. Heat 
was provided by a fire of coke, gas or fuel oil situated below 
the floor level. While the varnish resins were heated, they were 
stirred with a large, wooden-handled iron rod thrust through a 
hole in the loose-fitting cover. This cover also had a short central 
chimney to lead off fumes, and sometimes a thermometer, The 
manufacturing process usually began with the melting of a hard 
fossil gum; the latter was crushed to approximately 4 in, lumps 
and 50- to 150-lb. charges of it were placed in the varnish kettle. 
As the kettle was heated to a final temperature of 330°-340° cy 
the gums, insoluble in oils before this running process, became 
pasty and eventually liquid. This was accompanied by a loss in 
weight varying from 20% to 35%. 

Ata critical point in the resin running process, which was de- 
termined solely by the judgment of the varnish maker, preheated 
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linseed oil was added slowly while the gum was stirred 
Because of the danger of fire, the gum kettle was rer 
the fire while the oil was added. When all the oil 
porated into the molten resin, the cooking was resumed 
tion was complete; this point was judged to have 
when a drop of solution appeared clear after it 
glass. The driers (consisting of oxides or salts of 
nese or cobalt, or combinations of them, in amount 
to provide from about 0.03% to 0.6% of metal based 
were next added and the mixture further boiled until 
converted into soluble soaps and until, again in the 
the varnish maker, the desired degree of bodying, or 
tion, was obtained. The kettle was cooled at a si 
from the fire, and the contents were thinned to a suit 
sistency. The varnish was strained or filtered to remove 
material, pumped into storage tanks and allowed to age, 

With the advent of the closed kettle method of 
processing in the late 1930s, varnish manufacture was 
so that the resin was synthesized and combined with th 
one operation. In this uniphase or in situ process, 
components such as glycerol, fatty acids and the ba: 
resin components such as rosin, polyol, maleic anh 
phenolic syrups were charged and processed in a rea 
in a definite order, heated, cooled and thinned to a de: 
ity. The final product, prepared in one operation, is es 
same as the varnish prepared classically. Performance 
differ slightly, but because of better control, favourable eco 
and availability of closed kettles, the in, situ process is 
ferred varnish-making process today. f 

Raw Materials.—Resins—The term resin design 
semisolid mixtures of complex polymeric substances 
related structure (see also Resins). Hard fossil gums ai 
resins that were exuded from ancient trees (some speci 
are no longer extant) and were made hard, brittle and 
centuries of burial or exposure. 

Natural resins (other than shellac or rosin) originai 
the Congo, Zanzibar and north coast districts of Afri 
Zealand, Malaya, the East Indies, the Philippine and 
lands, and in South America. They are classified in 
gories: as spirit soluble or (potentially) oil soluble; as 
as animé from Zanzibar, kauri from New Zealand, 
East Indian copals), semifossil (East India, of the dam 
ily) and recent, or from living trees (dammar, sandarac, í 
soft Manilas, elemi and mastic); and according to d 
hardness and insolubility, depending usually upon thei 
ber, from the shores of the Baltic, has long been too ra 
in varnish. 

Ester gum, the earliest synthetic resin, was made (al 
by esterifying rosin (essentially abietic acid) with glye 
cooking the gum with tung oil in lengths of 40 
it was possible to make spar varnishes (so named b 
were suitable for use on spars and masts of ships) 
hard overnight and were not injured by boiling wate i 
mersion in cold water. About 1910, coumarone-in 
(made from coal-tar light oil) and phenol-formaldi 
glycerin (modified phenolic) resins were introdu 
brought still faster drying rates, embodied in the s04 
hour varnishes, but they tended to discolour on exposu! 
the first “100% phenolic” oil-soluble resin appear 
plastic condensate of para-phenylpheno! with formaldeb 
was followed later by the introduction of a number 0} 
better colour retention made from alkyl-substituted ph 
these resins, 20-gal. varnishes were more durable than | 
reversing the usual rule; compared with the other varmsā 
period, they showed remarkable resistance to water and © 

Similar in general properties to the modified pheno” 
maleic ester gums or maleic alkyds (glycerides of an 
rosin with maleic or fumaric acid). They are pale, hé 
retentive and find use in lacquers as well as oil varn 
ways were found of improving rosin by (1) hydro 
dehydrogenation; (2) polymerization; or (3) estenBe® 
pentaerythritol, sorbitol and other polyhydric alcohols. igs 
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VARNISH TREE—VARRO 


The most important group of synthetic resins are the alkyds, 
basically the chemical combination of a polyhydric alcohol (e.g., 
glycerol, ethylene glycol, pentaerythritol) with a polybasic acid 
(such as phthalic, maleic or sebacic acid) and a fatty acid (or 
mixture of acids such as those of linseed, soybean or castor oils). 
The alkyd resins can replace, in part or in whole, the blend 
of natural fossil or other hard gum with drying oils of the earlier 
varnish type. By changing each of the three types of ingredients 
and their relative proportions, the properties of alkyds can be 
modified over a wide range extending from hard and brittle to 
extremely flexible, tough and durable. In the late 1940s, epoxy 
resins, made by polymerizing the product that results from re- 
acting bisphenol A with epichlorohydrin, provided additional hard- 
ness, adherence, flexibility and alkali resistance. This polymer 
has residual hydroxyl groups and may be combined with fatty 
acids, amines or polyamides to enhance these properties. Because 
of the superior performance of the modern synthetic resins, the 
classical oil varnishes were slowly replaced by their synthetic 
counterparts. 

Varnish Oils—Varnish oils are film formers consisting of natu- 
rally occurring triglycerides of unsaturated fatty acids. These 
comprise slow-drying oils with isolated double bonds (soft oils, 
e.g, linseed, fish, safflower, soybean, tobacco seed oils) and re- 
active oils containing conjugated double bonds (hard oils, e.g., 
tung, oiticica, dehydrated castor oils). (Double bonds are con- 
jugated when separated from one another by a single bond.) In 
addition, there are the chemically modified oils such as the soft 
oils modified by maleic anhydride, copolymer oils, nonglycerin 
synthetic oils and isomerized oils. 

For the manufacture of varnish, the natural oils (other than tung 
and oiticica) are refined by heating them with small amounts of 
lye or sulfuric acid, which precipitates the traces of chlorophyll 
and mucilaginous matter (chiefly phosphatides) remaining when 
the oil is pressed from the seed; otherwise a discolouring break, 
or cloud, forms during the cooking of the varnish. Sometimes the 
oils are bodied (polymerized) before incorporation into varnishes; 
or they may be blown with air, introduced through perforated 
pipes, at temperatures of 60° to 120° C., causing partial oxida- 
tion and thickening. Boiled: oil is usually made by dissolving 
small amounts of soluble driers in linseed oil.and then heating the 
mixture at moderate temperatures. In the early stages of the 
varnish-cooking process, the oils serve as resin solvents. This 
property of the oils is directly related to their degree of unsatura- 
tion; tung oil is the best and unbodied soybean oil the poorest. 
When soft oils are bodied, the relation is reversed. 

Solvents—The combined resin-oil blends are quite viscous, 
hence they must be diluted with volatile organic liquids. Histori- 
cally, spirits of turpentine was the earliest and most commonly 
employed solvent. By 1930 it became too scarce and expensive to 
be used generally as a paint and varnish solvent. Distillates 
from petroleum in approximately the same boiling range (155°— 
175° C.), called white spirits or mineral spirits, almost entirely 
teplaced it. These distillates, consisting mostly of aliphatic hydro- 
carbons, are weaker solvents than turpentine for some of the 
highly polymerized synthetic resins or oxidized oils and may pro- 
duce cloudiness or precipitation. The tendency to produce cloudi- 
ness can be offset by the use of toluene, xylene or high-boiling 
aromatic hydrocarbons either alone or in conjunction with the 
aliphatic thinner. Special application conditions, such as spray- 
‘ng, dipping, tumbling, roller coating, etc., require that the thinner 
employed be the one most suitable for the method. 
„Miscellaneous —As catalysts for the oxidation and polymeriza- 
tion reactions, soluble salts or soaps (e.g., resinates, Tmoleates, 
naphthenates) of metals with two valence levels (especially cobalt, 
manganese and lead) are effective. Other elements, such as iron, 
vanadium, zinc (for hardening) and calcium (to minimize wrin- 
kling), are sometimes employed. Waxes or ultrafine silica produce 
at or matte finishes without reducing transparency. Modern 
Varnishes may include minute amounts of surface-active agents to 
modify application properties; antioxidants to reduce the tendency 
to skinning; and other additives for special purposes. 

See also references under “Varnish” in the Index. 
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See H.. F. Payne, Organic Coating Technology, vol. i (1954). 

(C. R. By.; P, He.) 

VARNISH TREE, a name applied to various trees that yield 
a milky juice from which a varnish or lacquer is prepared, espe- 
cially Toxicodendron vernicifluum, an Oriental relative of poison 
ivy and like it highly irritating to the touch. On being tapped 
this tree exudes a thick milky emulsion that has the peculiar prop- 
erty of drying only in a moist atmosphere. From this is obtained 
the lacquer used in producing the highly polished woodenware of 
China and Japan with the hard and durable coats that are unaf- 
fected by water. 

VARNUM, JAMES MITCHELL (1748-1789), American 
Revolutionary War general, was born at Dracut, Mass., on Dec. 
17, 1748. He graduated from Rhode Island college (later Brown 
university) in 1769 and two years later was admitted to the bar. 
He soon became known for his courtroom eloquence. After serv- 
ing as colonel and later as brigadier general of Rhode Island troops, 
he was appointed brigadier general in the Continental army in 
1777. He held various commands and won commendations, 
though he was unsuccessful in defending Fts. Mercer and Mifflin 
on the Delaware river. During the winter of 1777-78 he was with 
George Washington at Valley Forge and then served in the cam- 
paign in Rhode Island. Varnum resigned from the Continental 
army in March 1779 but served as major general of Rhode Island 
militia from 1779-88. He was also a member of the continental 
congress at various times. In 1787 he was appointed U.S. judge 
in the Northwest Territory, migrated there and helped write a 
code of territorial laws. He died at Marietta, O., on Jan. 10, 
1789. (H. H. P.) 

VARRO, MARCUS TERENTIUS (116 3.c-27 B.c.), a 
man of immense learning and a prolific Latin writer mostly of 
works of scholarship, was born probably at Reate in the land of 
the Sabines in 116 B.c. He was a pupil of the earliest Roman 
philologist, L. Aelius Stilo, and at Athens of the Academic philoso- 
pher Antiochus of Ascalon. He was not attracted to a political 
career, but he played some part in public life and became a praetor. 
He served under Pompey in the campaign against the rebel 
Sertorius in Spain in 76 and was Pompey’s pro-quaestor in that 
country. In 67 he served under Pompey in the war against the 
pirates. 

In 59 Varro wrote a political pamphlet entitled Trikaranos 
(“The Three-headed’”) on the coalition of Pompey, Caesar and 
Crassus. In this year also he was a member of the Board of 
Twenty charged with the assignment of grants of land to veterans 
in Campania. He fought for Pompey in Spain in 49 but without 
success, Caesar pardoned him and in 47 Varro dedicated to him 
his Antiquitates rerum divinarum (the second part of the Anti- 
quitates rerum humanarum et divinarum) and was appointed by 
Caesar librarian of a collection of books which he intended to 
establish. In 43 Varro was outlawed by Antony; his books were 
plundered, but his life was spared. He spent the rest of his life 
in study and writing. 

Works.—It has been estimated that Varro wrote about 74 
works which together formed about 620 books. They included 
works on agriculture, grammar, Roman history and antiquities, 
geography, law, rhetoric, philosophy, astronomy, education, his- 
tory of literature and drama; also included were satires, poems, 
orations and letters. 

The only complete work of Varro which has survived is his Res 
rusticae in three books, a work written in Aristotelian dialogue 
form when he was in his 80th year. The first book is concerned 
with agriculture proper, the second with the larger animals and 
the third with the smaller stock of a farm such as birds, bees and 
fish. Each of the three books has its own setting. Varro’s aim 
was to foster a love of country life and to produce a work of 
practical instruction; but he took pains to give it literary merit. 
He is no great artist and his liking for headings and subheadings 
is tedious, but the introductions are particularly attractive, the 
dialogue is sometimes brisk and a vein of rough humour runs 
through the work. Varro owed something to his own experience 
and to what others had told him, but he depended much on Greek 
and Latin authors. 
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Of Varro’s De lingua Latina, a dry discussion in 25 books of 
etymology, accidence and syntax in an unpolished style, there 
remain, apart from short fragments, only books v to x and there 
are considerable gaps in these six books. Books ii to iv were dedi- 
cated to Varro’s quaestor P. Septimius and probably formed an 
earlier smaller work. The other books and the work as a whole 
were dedicated to Cicero. The work was in three main parts after 

` an introduction (book i). The first consisted of six books in two 
triads concerning etymology. The first triad discussed what was 
to be said for and against etymology as a branch of learning and 
examined its usefulness and its nature. The second triad, books v 
to vii, discusses the origin and sources of words, words referring 
to places and objects in places, words referring to time or having 
some idea of time and poetic expressions. The second part was 
concerned with derivations of words from other words, including 
stem derivation, declension of nouns and conjugation of verbs. 

The first triad discusses in particular the principles of anomaly 
based on usage and of analogy based on relation of form to form 
and presents a resolution of the conflicting views of anomalists 
and analogists. The second triad discussed, in the light of the 
conclusions of the first triad, nouns of place and similar terms, 
words concerned with time, especially verbs, and poetic words. 
The last 12 books were given to syntax. Varro was ignorant of 
the principles of phonetic change and he produced absurd deriva- 
tions because he was guided by superficial resemblances. But 
sometimes his knowledge of old forms led him to true identifica- 
tions. Although he was an analogist, he saw the limitations of 
analogy. His work is not only of interest as a study of language 
but it also contains valuable incidental information on many sub- 
jects. 

Of the Saturae Menippeae in 150 books some 90 titles and 
nearly 600 fragments have survived. They are humorous medleys 
in mixed prose and verse in the manner of the Cynic philosopher 
Menippus of Gadara of the 3rd century B.c. The titles of these 
treatments of serious matters in comic form in lively and varied 
settings are often Greek, with or without a Latin title as well, 
Some are drawn from mythology, as Meleagri, Endymiones, 
Tithonus, Eumenides ; some are proverbs or maxims, as Dis paides 
hoi gerontes (“Old Men Are in Their Second Childhood”), Gnothi 
seauton (“Know Thyself”), Nescis quid vesper serus vehat (“You 
Do Not Know What Evening May Bring”). The subjects of 
the satires range from eating and drinking (“The Pot Has Its 
Limit or On Drunkenness”; “On Eatables”; “The Water-Dog”) to 
literature (“Parmeno”) and philosophy (“The Voyage”; “On 
Philosophical Sects”; “A Battle of Words”; “Shadow-Boxing”; 
“The Award of the Arms”). Varro shows himself a man of the 
old stamp making fun of the follies and absurdities of modern 
times. He preaches a simple life of old-fashioned Roman virtue 
and piety and opposes luxury and philosophic dogmatism. He 
freely uses archaic and colloquial words and proverbial expres- 
sions. His use of Greek has parallels in the satires of Lucilius and 
the letters of Cicero. He shows considerable skill in handling 
several metres and poetic manners. In his styles both the new and 
the old are found. 

Varro can write like this (fragment 36): 

non fit thesauris, non auro pectus solutum; 


non demunt animis curas ac religiones 
Persarum montes, non atria divitis Crassi 


(“Neither treasure nor gold can set free the heart, nor can the golden 
mountains of Persia or the halls of rich Crassus cure worry and fear”) 
and like this (fragment 111): 

Vino nihil iucundius quisquam bibit: 

hoc aegritudinem ad medendam inuenerunt, 

hoc hilaritatis dulce seminarium, 

hoc continet coagulum conuivia 
(“Nobody has drunk anything more pleasant than wine. Men found 


this a cure for sickness, a sweet nursery of mirth. Wine i 
binds the banquet”) ~ yA Wine is the bond that 


and like this (fragment 375): 
ante auris modo ex subolibus parvuli intorti demittebantur sex cincinni, 


oculi suppaetuli nigellis pupulis liquidam hilaritatem signifi imi, 
rictus parvissimus ut refrenato risu roseo a ROLY Beh 


VARTHEMA 


(“Before her ears just six little curls hung down from Close-bound hair 
Her eyes with dark pupils sideways glancing showed the bright gaiety af 
her spirit. Her mouth was tiny and as if she was checking a Toa y 


The loss of all but fragments of these satires is much to be 
regretted both by the historian and by the student of language and 
literature. 

It is possible to mention here only a few of Varro’s many lost 
works. His most famous work in the field of scholarship was his 
Antiquitates rerum humanarum et divinarum, in 41 books, the 
fullest work on Roman antiquities in Latin literature, Another 
work which had great influence in later generations was an ency- 
clopaedia of artes liberales. The work was entitled Disciplinae 
(in nine books) and embraced grammar, dialectic, rhetoric, geome- 
try, arithmetic, astronomy and music (the subsequent trivium and 
quadrivium, i.e., groups of three and four sciences) with medicine 
and architecture. Varro’s Hebdomades vel de imaginibus, in 15 
books, was an illustrated biographical dictionary containing 700 
portraits of Greeks and Romans in equal numbers each with an 
epigram and a text in prose, It seems to have been the first 
illustrated book in Latin, Varro may have been influenced by 
some contemporary Greek illustrated botanical books, \Varro's 
Logistorikoi, in 76 books, consisted of discussions on such mat- 
ters as education, fortune, health, history, probably enlivened by 
evidence drawn from history or personal experience, Each work 
had a double title—the name of a person and the theme, as 
Sisenna de historia or Marius de fortuna. Varro's works on literary 
subjects included a work on Plautus. 

Purpose and Influence.—Varro was Rome's greatest scholar 
and his eminence was recognized in his lifetime, In the library 
founded at Rome by Asinius Pollio his was the only statue of 
a living person, and Cicero paid him a warm tribute in the course 
of which he says that he enabled the Romans at last to realize 
who and where they were when they were straying about like 
visitors (Academica i: 3,9). He was astonishingly many-sided. 
He invented the new literary form of the Logistorikos and was 
a capable writer of verse. His vast learning extended beyond the 
nine disciplines of his encyclopaedia to law and geography. But 
his greatest interest was in Latin philology and Roman antiquities 
Unlike the Hellenistic scholars, whose methods of investigation 
he followed, he was inspired by a deep patriotism, Written not 
only with a love of learning but also with a warm feeling for 
Rome’s past history, his work was intended by its moral and edu- 
cational quality to further Roman greatness, He desired to link 
a coming epoch with the glorious past of the Roman people “i 
his works must have greatly influenced men’s minds before an 
after the founding of the principate. 

Y5 s Teubner 

BretiocraPuy.—For editions of Res rusticae, see G. Goetz, rH 
series (1929) ; and in Loeb series with Eng. trans. by W. D. Hooper | 
H. B. Ash (1934). For editions of De lingua Latina, see AS tb 
(1885) ; G. Goetz and F, Schoell, Teubner series (1910); and in ieee 
series with Eng. trans, by R. G. Kent (1938). For editions of Sa! mE 
Menippeae, see F. Buecheler and W. Heraeus in their edition 0 
tronius, 6th ed. (1922); F. del! orte (1953). ; 

See also H. Dahlgenn in Pauly Wissowe, Real-Encyclopiiie a 
classischen Altertumswissenschaft, suppl. vol. vi (1935) 5 paana jet, 
Geschichte der römischen Literatur, vol. i, 4th ed. (1927); Dahlmann, 
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Varro und die hellenistische Sprachtheorie (1932); J Jume 
grammairien latin (1954) ; F. della Corte, Varrone—il terzo gran 
romano (1954). (G. pO 


VARTHEMA (BARTHEMA, VERTOMANNUS, Or VARTO dad 
nus), LODOVICO DI (A. 1502-1510), Italian traveler a left 
venturer, was born at Bologna between 1465 and 14 o; From 
Italy toward the end of 1502 for Alexandria and Cairo. Jed t0 
Egypt he sailed (early in 1503) to Beirut and then trav’ 
Damascus, where he enrolled in the Mameluke eset 
formed one of the Mameluke escort of the pilgrimage caravan 
himself made the pilgrimage to Mecca and Medina (Api dda but 
1503). With a view to reaching India he embarked at Ji i 
at Aden was arrested and imprisoned as a Christian a st Arabit 
gaining his liberty, he made an extensive tour of southwes 
(visiting San‘a’) before embarking for India at Ada bef 
way, his ship called at Zaila and Berbera in Somat 
the run to Diu in Gujarat. From Diu, Varthema salle 
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of the Gulf of Cambay and Gogha to Julfar, just within the en- 
trance of the Persian Gulf; after disembarking he traveled to 
Muscat, Hormuz (Ormuz), Herat, and Shiraz. 

At Shiraz he entered into partnership with a Persian merchant 
who accompanied him during the rest of his travels in Asia. After 
an unsuccessful attempt to reach Samarkand, the two men returned 
to Hormuz and sailed to India. From the mouth of the Indus, 
they sailed the entire length of the west coast of India, touching 
at Cambay, Chaul, Goa (from which Varthema visited Bijapur), 
Cannanore (for a visit to Vijayanagar), and Calicut (now Kozhi- 
kode) (1505 ? ). At Calicut he stayed long enough to observe 
Hindu customs as well as the trade and government of the city. 
He visited Ceylon for a short while and learned a great deal about 
the island. Then he visited Pulicat on the east coast of India, the 
Tenasserim coast, and Pegu. After some successful trading with 
the ruler of Pegu, Varthema and his party sailed to Malacca, before 
proceeding to Sumatra, to Java, and the Moluccas, whence he 
returned to Calicut. 

‘Anxious to return to Europe, Varthema joined the Portuguese 
garrison at Cannanore and fought for Portugal, being knighted 
for his services. Thereafter he served as Portuguese factor at 
Cochin for 18 months. On Dec. 6, 1507 (?), he embarked at 
Cannanore for Lisbon, sailing by way of Mozambique, the Cape 
of Good Hope, and the Azores. Var- 
thema’s account of his travels finishes at 
Rome, where he takes leave of his reader. 

Varthema’s narrative, Itinerario de 
Ludouico de Varthema Bolognese ... , 
was first published in Italian at Rome in 
1510. An English edition is J. W. Jones 
and G. P. Badger (eds.), The Travels of 
Ludovico di Varthema . . . , Hakluyt So- 
ciety (1863). (E. M. J: C.) 

VARVE ANALYSIS. A varve is 
the distinguishable annual deposit of a sedi- 
ment. It consists of two or more laminas 
of different grain-size, material, chemical 
composition, or colour. Simple varves 
Superficially resemble annual tree rings. 

Varves form under various conditions: 
e.g, by seasonal changes in organic or 
chemical sedimentation; as a result of a 
spring flood and of otherwise moderate 
stream flow (postglacial varves in bays of 
the northern Baltic); by summerly influx 
of mud from a glacier into a lake with the 
coldest water (less than 39.2° F [4° C]) 
at top (normal glacial varves). 

Varves of any kind may be counted, and 
from this count the rate of sedimentation § 
and the time represented can be deter- 
mined. Varves of some kinds may be used 
for chronology building. The most impor- 
tant are Gerard de Geer’s chronology of 
the last ice retreat from Sweden, Ragnar 
Lidén’s postglacial chronology of northern S 
Sweden (the past 8,560 years), and Ernst § 
Antevs’ partial chronology of the deglacia- $ 
tion of North America. The method de- 
vised by De Geer is described below. 

Glacial varves formed in cold lakes from 
mud brought by glacial streams, The rela- eT 
tively coarse fractions of the mud sank fis 
Quickly, making a silty: summer lamina, 
while the fine, colloidal portions settled 
to form a greasy, usually dark-coloured 
lamina during the quiet of the winter. A 
lamina couplet is a varve. This frequently 
Averages one inch in thickness. Since the 
Proximal limit of a varve was the ice edge, 
and since this normally receded, the varves 
Cover each other as the shingles on a roof, 
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BY COURTESY OF ERNST ANTEVS 
SAMPLE OF VARVED GLA- 
CIAL CLAY FROM STEEP 
ROCK LAKE, ONTARIO, 
SHOWING (LIGHT) SUM- 
MER LAYERS AND (DARK) 
WINTER LAYERS 
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and they may extend for tens of miles from the ice. 

Series of varves can be measured in stream bluffs, brickyard 
clay pits and other exposures. The clay wall, for example, is 
smoothed so that the varve limits stand out sharply. A strip of 
thick, tough paper is pinned to the wall, and the varve limits 
are marked on the strip. It is desirable, if possible, to measure 
long continuous series of varves from the substratum. 

These measurements are graphed on paper with lines spaced 
exactly 5 mm. Each consecutive varve is marked on a line from 
the edge of the paper, and the marks are connected. The result- 
ing curve has characteristic features, maxima and minima reflect- 
ing the amount of deposition and ice melting during the individ- 
ual years. Therefore, varve graphs of measurements made up to 
tens of miles apart may be correlated. If the bottom varves were 
measured, the number of those present only at the site first un- 
covered gives in years the time of the ice retreat from the distal 
to the proximal site. Since the amount of the annual ice melting 
was largely controlled by the total warmth, the varve graphs 
and the rate of the ice retreat furnish data on the summer tem- 
peratures. 

See GEOCHRONOLOGY ; MAN, EVOLUTION oF: Estimation of Geo- 
logical Antiquity. (Er. AN.) 

VASARI, GIORGIO (1511-1574), Italian painter, architect, 
and writer, whose contemporary fame as a painter has been over- 
shadowed by the importance now attached to his fundamental 
study of the history of Italian Renaissance art, was born at Arezzo 
on July 30, 1511. Whenstill a child he was the pupil of Guglielmo 
de Marcillat, but his decisive training was in Florence, where he 
enjoyed the friendship and patronage of the Medici family, trained 
within the circle of Andrea del Sarto, and became a lifelong ad- 
mirer of Michelangelo. As an artist Vasari was both studious and 
prolific. Apart from Arezzo, where his former home is now a 
museum, he is best represented by the great-fresco cycles in the 
Palazzo Vecchio, Florence, and in scenes from the life of Pope 
Paul III in the Cancelleria, Rome (the so-called “100 days 
fresco”), where this very Mannerist painter can be seen at his most 
spectacular, Vasari died in Florence on June 27, 1574, and was 
buried in the chapel of S. Giorgio in the Pieve of Arezzo. 

As an art historian of his country Vasari must always occupy 
the highest rank. His great work, Le Vite de’ più eccellenti archi- 
tetti, pittori, et scultori italiani . . . (The Lives of the Most Emi- 
nent Italian Architects, Painters and Sculptors . . .), was first pub- 
lished in 1550 and was dedicated to Cosimo de’ Medici. It was 
printed by Lorenzo Torrentino, the ducal printer, in two octavo 
volumes. In it Vasari accepts the Renaissance view of medieval 
art as the incompetent product of the dark ages that separate clas- 
sical antiquity from the Renaissance, and concentrates on the re- 
vival of the arts in Tuscany, initiated by Giotto and culminating 
in the works of Michelangelo (the only living artist mentioned). 
In a second, and much enlarged three-volume quarto edition, 
printed by the Giunti brothers in Florence in 1568 and illustrated 
by woodcuts, the painters are mentioned first in the title. This 
edition, which includes the biographies of a number of artists then 
living, as well as Vasari’s own autobiography, is now much better 
known than the first edition and has been widely translated. 

Vasari’s style is eminently readable and, when possible, his 
methods were analogous to those of the modern art historian. 
When facts were scarce, however, he did not hesitate to fill in the 
gaps. The introductions which preface each of the three main vol- 
umes add up to a valuable treatise on the various arts, and also 
give an acute insight into Vasari’s theories and prejudices. 

Bisriocraruy.—Editions of the Vite are numerous: G. Milanesi 
(1878-85) is the standard work; P. Pecchiai (1930-38) has commen- 
tary and is well illustrated; English translation by G. de Vere (1912- 
15). Critical Studies: K. Frey, Giorgio Vasari: Le Vite de’ più eccel- 
lenti Pittori, Scultori ed Architetti (1911)—only one vol, published; 
W. Kallab, Vasaristudien (1908) ; from 1927 a periodical I} Vasari has 
been dedicated to “Studi vasariani” (1927-43 and 1957- is 

VASCO DA GAMA: see Gama, Vasco DA. 

VASCULAR SYSTEM: see Circutation or Bioop; Ce- 
CULATORY SYSTEM. 

VASE: see POTTERY AND PORCELAIN; GLASS; ENAMEL; SILVER 
AND GOLD Work. 
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VASILE Luru (Basm tHE Wotr) (c..1595-1661), prince of 
Moldavia from 1634 to 1653. Of Albanian origin, he came to the 
throne with Turkish help, against the wishes of the Moldavian 
boyars or magnates. During his reign an army of mercenaries was 
formed, independent of the boyars; and the first written laws 
were introduced, An edition of Vasile’s laws, Pravila lui Vasile 
Lupu (1646), appeared at Iasi, where he had established the first 
Moldavian printing press. 

Vasile wanted to unite Walachia with Moldavia and so came 
into conflict with Matei Basarab, prince of Walachia from 1632. 
He was defeated by the Walachian army at Teleajen in 1637 and 
at Ojogeni in 1639. In 1644 he reconciled himself with Matei. 

Vasile maintained close relations with Poland and also with 
Bohdan Chmielnicki (g.v.), hetman of the Ukraine: one of his 
daughters, Maria, married Prince Janusz Radziwill, grand hetman 
of Lithuania; another, Rozanda, married Tymoshko (Timothy) 
Chmielnicki, Bohdan’s son. Vasile was overthrown in April 1653 
by the Moldavian boyars, but came back to the throne in May 
with the help of his Ukrainian son-in-law. He then resumed his 
struggle against Matei Basarab. Defeated at Finta in July 1653, 
he took refuge in Istanbul, where he was imprisoned. He died 
there in 1661. 

VASILI, the name of four rulers of Muscovy, including one 
tsar of Russia. 

Vasitz I (1371-1425) succeeded his father, Dimitri Donskoi, 
as grand prince of Moscow in 1389. On accession he peacefully 
annexed the principalities of Nizhni-Novgorod and Murom. Tver 
and Ryazan were too weak to offer him hostility and concluded 
pacts of mutual aid with Moscow. Only Novgorod (q.v.) resisted 
his growing power. From 1397 to 1417 there were intermittent 
clashes between his forces and Novgorod’s in the basin of the 
Northern Dvina and the Sukhona. These resulted in little gain 
for Moscow, but arrested Novgorod’s expansion eastward. 

The main danger to Muscovy came from the Tatars. Timur 
(q.v.) invaded Russia in 1395 but halted 200 mi. S of Moscow and 
shortly withdrew; and for the next 12 years the Golden Horde was 
in anarchy, The Tatar Yedigei, having routed the Lithuanians in 
1399 on the Vorskla, ravaged Muscovy in 1408; but after be- 
sieging Moscow for a month he withdrew because of troubles in 
the Horde. 

Relations with Vytautas (g.v.) of Lithuania, Vasili’s father-in- 
law, were at first peaceful despite the annexation of Smolensk by 
Vytautas (1395). But later Vasili saw that Vytautas wanted to 
subjugate Novgorod and Pskov and ultimately Moscow itself, and 
both sides prepared for war. A direct clash, however, was avoided, 
and in 1408 a treaty was concluded: Muscovy’s southwestern 
boundary was fixed on the Ugra River, and Smolensk remained in 
Lithuanian hands. Russo-Lithuanian tension led to the start of 
an important influx of Orthodox malcontents from Lithuania to 
Moscow. Vasili I died in Moscow in February 1425. 

Vasttt II THE Brinn (1415=1462), son of Vasili I, was faced 
with war on his accession in 1425, when his uncle Yuri refused to 
acknowledge him as grand prince. After preliminary skirmishes 
the matter was settled in favour of Vasili by the Tatar khan 
(1432), but in 1433 Vasili was captured by Yuri. Yuri, however, 
abandoned by his sons, reinstated Vasili in Moscow. In 1434 
Vasili was again overthrown; but on Yuri’s death in the same year 
he returned to Moscow and displaced Yuri’s son Vasili, whom next 
year he blinded. The struggle was continued by Yuri’s second son, 
Dimitri Shemyaka, who in February 1440 seized, blinded, and 
banished his cousin. By 1447 Vasili had ousted Shemyaka from 
Moscow and for the fourth time ascended the throne—to reign for 
15 more years. He died in Moscow on March 27, 1462. 

Vasili suffered little interference from his neighbours: Ryazan 
and Tver were still weak; in 1456 Novgorod lost much of its in- 
dependence as punishment for harbouring Vasili’s enemies; Lith- 
uania was preoccupied with internal disorder. Only the Tatars 
troubled Vasili’s possessions in a series of raids, the gravest of 
which resulted in the siege of Moscow (1439) and the Battle of 
Suzdal (1445) at which Vasili was taken prisoner. 

The Russian Church, which wholeheartedly supported Vasili, 
became virtually independent by the election of Iona (Jonas) to 
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the metropolitanate of Moscow in 1448, without reference to the 
Orthodox patriarch in Constantinople. The previous metropolii 
Isidore, a Greek, one of the first signatories of the Council of 
Florence (1439), had been arrested and disgraced on his Teturn to 
Russia as cardinal and papal legate (1441), a 

Vastex ITI (1479-1533), son of Ivan IIT, succeeded his father 
in 1505 and completed his work by rounding off the Muscovite 
empire: Pskov lost its independence in 1510, Ryazan was annexed 
in 1517, and by 1523 Starodub and Novgorod-Seversk were finally 
incorporated in the realm. Relations with Poland-Lithuania were 
marked by the defection of the Lithuanian magnate Michal Glinski 
to Moscow (1508), by the Muscovites’ capture of Smolensk 
(1514), and by their resounding but inconclusive defeat near 
Orsha (1514). 

Vasili was faced with harder problems in the south and east: 
the khan of the Crimean Tatars, Mohammed Girei, overthrew Shig 
Ali, the pro-Muscovite khan of Kazan, and replaced him with his 
brother Saip Girei; and in 1521, Mohammed and Saip invaded 
Muscovy simultaneously. Moscow was saved only by the threat 
of an attack in Mohammed's rear by the Tatars of Astrakhan, 
After a series of campaigns Saip was ousted from Kazan anda 
second pro-Muscovite khan, Yenalei, was installed there, 

Throughout his reign Vasili was supported by the metropolitan 
Daniel, who not only connived at the perfidious arrest of the prince 
of Seversk, Vasili Ivanovich, in 1523, but even sanctioned the 
canonically unjustifiable divorce of Vasili and his barren first wife 
(1525). Vasili was too autocratic to win the affection of his 
boyars, who objected to his unwillingness to rule through them, 
Vasili died in Moscow on Dee. 3, 1533. (J-L LP) 

Vaski IV Suruiskr (1552-1612), tsar of Russia from’ 1606 to 
1610, was born into a family of boyars descended from the ancient 
princes of Suzdal. In 1591, on the instructions of Boris Godunov 
(q.v.), he investigated the death of the tsarevich Dimitri, son of 
Ivan IV the Terrible. Shuiski’s report that Dimitri had fallen on 
a knife during an epileptic fit exonerated Boris; but when Boris 
died on April 23 (new style; 13, old style), 1605, Shuiski declared 
that the pretender Yuri Otrepiev, then advancing on Moscow, was 
the allegedly dead heir (see Dumirrt, Farse). Shuiski next ins 
stigated the murder of the new tsar, Fedor II (Boris Godunovs 
son), and swore allegiance to the Pseudo-Dimitri.  Scheming to 
be tsar himself, however, Shuiski then sought to discredit the pre- 
tender by propaganda based on his own report of 1591. Thepte 
tender entered Moscow on June 30, 1605, and arrested Shuiski, 
who was condemned to death; but his sentence was commute 
banishment, Pardoned, he returned to Moscow and plotted the 
murder of the pretender, which took place on May a7 (NS); 
1606. Acclaimed tsar by his supporters on May 29, Shuiski was 
hurriedly crowned on June 1, without awaiting the arrival of 
Moscow patriarch, Vasili and the true Dimitri’s mother issued 2 
joint proclamation exposing the Pseudo-Dimitri’s origins, Ani 
dead tsarevich was subsequently canonized. d rule 

Vasili was the first Russian ruler to promise that he woul b 
justly and accept the advice of his boyars. His subjects dou as 
his sincerity. A peasant rebellion, led by Ivan Bolotnikov, | i 
cruelly suppressed. A second Pseudo-Dimitri appeared, te 
Tushino, near Moscow. Vasili appealed to Sweden, and F tthe 
Swedish force crushed resistance in Tushino early in 1610; } ‘adel 
pretender himself escaped, and the Poles meanwhile had, a 0, 
Russia and were besieging Moscow. Captured on June dieas 
Vasili was forced to abdicate on June 19, and to undergo pe 
He died at Gostynin, near Warsaw, in 1612. N. ‘an jr 

VASSAR COLLEGE, a privately endowed, nonsedt ion 
stitution of higher learning for women, was founded by ae 
Vassar at Poughkeepsie, N.Y., in 1861. See PouGHKEER 
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VASTERAS (Västra Aros, or “western mouth ) ail 
the län (county) of Västmanland, Sweden, lies on the soko 
shore of Mälaren (Lake Milar), 60 mi. (97 km.) W of a wers”) 
by rail. Pop. (1960) 77,778. It is the “town of a ne 
i.e., the steeple of the medieval Gothic cathedral and Ast Aktie- 
of the head office of ASEA (Allmänna Svenska Elektri te pose! 
bolaget, or Swedish General Electric Company), the are head 
station, the town hall (1957),-and the local trade un! 
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quarters (1958). On the western bank of the Svartån stands a 
{2th-century castle, later rebuilt and now a museum. In a marble 
sarcophagus in the cathedral lie the remains of Eric XIV, a suitor 
of Queen Elizabeth I of England. The episcopal library con- 
tains a valuable collection of books brought from Bohemia by the 
generals of Gustavus II Adolphus at the end of the Thirty Years’ 
War. Västerås, Sweden’s largest inland port, chiefly exports iron 
ore, iron goods, and forest produce, and imports coal, coke, and 
oil. It is the centre of the Swedish electrical industry and also 
deals in engineering, metal, and glass manufacture. The town was 
the site of several national parliaments, notably that of 1527 which 
formally introduced the Reformation into Sweden. (S. W. O.) 
VÄSTERBOTTEN, a län (county) of northern Sweden ex- 
tending for more than 200 mi. (320 km.) from the Gulf of Bothnia 
(east) to the Norwegian border (west). Area 22,834 sq.mi. (59,- 
140 sq.km.); pop. (1960) 239,625. The low undulating surface 
from the gulf rises through a forested upland zone and culminates 
in Burgfjallet (4,678 ft. [1,426 m.]) near the frontier. Farm- 
ing (rye, stock-raising, dairying), lumbering, and mining are im- 
portant. Streams flowing to the southeast are used to float timber 
to coastal milling centres such as Umeå, the capital and chief 
port, and Skellefteå. Mineral deposits at Boliden, Ravliden, and 
Kristineberg are refined in Rönnskär, at the mouth of the Skel- 
lefteälv; copper, lead, gold (largest production in Sweden), silver, 
bismuth, and other metals are produced. The ores are transported 
to Boliden by aerial cableway and by rail; exploitation is facili- 
tated by hydroelectric power. (A. C. O'D.) 
VÄSTERNORRLAND, a län (county) of northern Sweden 
on the Gulf of Bothnia, Area 9,924 sq.mi. (25,703 sq.km.) ; pop. 
(1960) 285,620. It comprises a low-level coastal strip and a 
heavily forested interior plateau which supplies timber for impor- 
tant sawmilling, woodworking, and wood-processing industries. 
The region is drained by the Angermaniilv, Ljungad, and several 
smaller rivers that provide logging routes to the coastal mills. 
Härnösand, the capital, and Örnsköldsvik are seaports for shipping 
timber products, Sundsvall (qg.v.), near the mouth of the Ljungaa, 
is the chief timber-shipping centre of Sweden. There are connec- 
tions by’ road, rail, and air (from the Sundsvall-Hirndsand air- 
field) with Stockholm. (A. C. O'D.) 
VÄSTMANLAND, a län (county) of central Sweden ex- 
tending 64 mi. (103 km.) N of Mälaren (Lake Mälar) and 88 mi. 
(142 km.) east-west. Area 2,615 sq.mi. (6,772 sq.km.); pop. 
(1960) 232,589. It is drained by Arbogaan, Kolbäck, and several 
smaller streams, A fertile plain in the southeast, which supports 
dairying and market gardening, rises northward to the edge of the 
hilly Bergslagen mining and metal working district centred on 
Fagersta. The proximity of iron ore, with lesser deposits of cop- 
per, lead, and zinc, influenced the development of Västerås (g.v.), 
the capital, and Köping as important engineering centres. 
(A. C. O'D.) 
VATICAN, the official residence of the pope and the nucleus 
of the Vatican city-state, which forms an enclave in Rome, the 
spiritual centre of the Roman Catholic Church. 


THE CITY-STATE 


The State of Vatican City (Stato della Citta del Vaticano) was 
constituted by the Lateran Treaty signed by Pietro Cardinal 
Gasparri and Benito Mussolini in 1929, which assured the Holy 
See absolute independence and guaranteed it sovereignty also in 
international relations. The city covers an area of 0.17 sqmi. 
(0.44 sq.km.) in the form of a trapezoid within Rome near the 
west (right) bank of the Tiber. It is bounded on the east by 
St. Peter’s Piazza, on the west and north by the Vatican walls, 
and on the south by the walls and by the Palace of the Holy Office 
(renamed in 1965 Congregation for the Doctrine of the Faith). 
Other areas, chiefly Castel Gandolfo (q.v.) and the Roman 
churches of S. Giovanni in Laterano (St. John Lateran), Sta. 

aria Maggiore, and S. Paolo, enjoy the privileges of extra- 
territoriality, while the other properties of the Vatican in Italy 
are exempt from expropriation and taxation. 

The government of Vatican City is based on six fundamental 
legislative acts which regulate the activity of the citizens; its 


90% 


administrative, economic, and commercial activities; and public 
order. Vatican City is joined to the Italian railway system by a 
special line terminating at the Vatican railway station. Special 
conventions with the Italian government have provided the city 
with postal, telegraphic, and radio services, as well as its own coin- 
age. The official newspaper is the daily L’Osservatore Romano. 

There are no frontier formalities for those entering Vatican 
City, but apart from St. Peter’s and the exhibition galleries it is 
frequented chiefly by those whose business takes them within its 
walls. Pop. (1964) 935. (E. Jr.) 

Apart from St. Peter’s, which is approached through the piazza, 
only two of Vatican City’s six entrances are open to the public. 
The Arco delle Campane, in the south end of the facade of St. 
Peter’s, gives admittance to a permit office where application may 
be made to visit the Vatican Gardens and the excavations under 
St. Peter’s, called the Vatican Necropolis. 

The entrance to the Vatican Museums is in Viale Vaticano, on 
the north side of the city. Payment of a small fee grants admis- 
sion in the morning (except on Sundays and feast days) to the 
Egyptian and Etruscan museums, the Greek and Roman sculpture 
galleries, the Vatican Library exhibition hall, the Borgia Apart- 
ments, the Rooms of Raphael, the Sistine Chapel, and the Pinaco- 
teca (art gallery). The chief treasures to be seen are the Codex 
Vaticanus of the Greek Bible, the frescoes of Pinturicchio and 
Raphael, the Michelangelo frescoes in the Sistine Chapel, and 
tapestries and oil paintings by Raphael, Fra Angelico, and Cara- 
vaggio. Michelangelo’s “Pietà” is normally situated in St. Peter's, 
in the first chapel to the right on entering; the treasury of St. 
Peter’s contains precious sacred vessels, vestments, and jewels, 
presented over the centuries. 


GOVERNMENT AND FAMIGLIA 


Government.—The hierarchical power of the Roman Catholic 
Church culminates in the person of the pope (q.v.), whose resi- 
dence is in the Vatican Palace; and the Basilica of St. Peter (the 
Vatican Basilica) is the church that occupies the first place in the 
minds of Catholics. In early times, however, the popes habitually 
resided in the Lateran Palace. St. Peter’s is the only basilica 
within the confines of Vatican City, but the pope exercises sov- 
ereign rights over all the patriarchal basilicas in Rome. 

Being the seat of the pope, the Vatican is also the seat of the 
Sacred College of Cardinals (see CARDINAL), whose members are 
his closest advisers. The business of ecclesiastical government is 
administered by the Roman Curia. All Catholic bishops are 
obliged to pay periodic visits to the Basilica of St. Peter to report 
on the state of their dioceses (visitatio ad limina apostolorum), 
European bishops have to make this visit every five years, other 
bishops every ten years. 

The permanent representatives of the Holy See with the Catho- 
lic hierarchy of other countries are called apostolic delegates. 
These are prelates, usually with the titular rank of archbishop. 
According to the country in which they serve, their delegation is 
subordinate to the Congregation of the Consistory, to the Congre- 
gation for the Eastern Churches, or to the Congregation of the 
Propagation of the Faith. Prelates sent abroad by the Holy See 
on temporary missions for ecclesiastical purposes are called apos- 
tolic visitors. On certain important religious occasions a cardinal 
may be sent by the pope with the title of legate. The diplomatic 
representatives of the Holy See with foreign governments are 
either nuncios or internuncios, the distinction corresponding to 
that between ambassadors and ministers plenipotentiary. Nuncios, 
who generally have the titular rank of archbishop, may be of the 
first or of the second degree, according to the actual or historical 
rank of their particular post; the diplomatic career of a nuncio 
of the first degree usually is completed by elevation to the car- 
dinalate. In 1965 the office of pro-nuncio was created. A full 
nuncio is named only in countries that adhere to the decision of 
the Congress of Vienna by recognizing the papal representative as 
dean (doyen) of the diplomatic corps. Where such recognition is 
withheld and deanship revolves according to seniority of presenta- 
tion of credential letters, it has been the custom to send an inter- 
nuncio who takes his place among the other ministers as from the 
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prefect of the Apostolic Pala 
the prefect of the bedchamber 
the auditor; and the master of 
VATICAN MUSEUMS the Apostolic Palace) and several 
CHIARAMONTI GALLERY groups of privy chamberlains, 


VATICAN LIBRARY, both ecclesiastical 
BORGIA APARTMENTS = and lay, 


SISTINE CHAPEL The protection of the ope’s 
RARIAELS? pen Berson is ee by the Guarda 
PAPAG obile, which consists of of 
a gece drawn from noble faa 
by the Swiss Guard (Guardia 
Svizzera), a corps instituted by 
Julius II and consisting of Swiss 
citizens recruited at. first. from 
the original cantons of the Swiss 
confederacy and in modern times 
from nearly all the others as well, 
There is also a guard of honour 
recruited from among the citi- 
zens of Rome (Guardia Palatina 
d’Onore). A corps of police 
known as the Gendarmeria Ponti- 
ficia is responsible for order in 
Vatican City and its palaces, 
Papal ceremonies are attended 
by the diplomatic corps accred- 
ited to the Holy See; by the Ro- 
man patriciate and nobility; by 
the Knights of Malta and of the 
Order of the Holy Sepulchre, 
When the papal entourage ap- 
pears as a whole, in procession, it 
provides a spectacle of dazzling 
splendour, It includes cardinals 
and bishops wearing _cappie 
magnae trimmed with ermine or 
gold-embroidered vestments; Ro- 
man princes with cloaks edged 
with lace; chamberlains ‘of 
sword and cloak”; prelates im 
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violet soutanes; representatives 
of the religious orders; Knights 
of Malta in scarlet tunics; officers 
in armour of steel damascen 

with gold; and the Swiss Guards 
in the blue, red, and yellow a 
form allegedly designed pie 
chelangelo or by Raphael. ; 

in the procession comes the p m 
on the sedia gestatoria, a sort A 
throne on a platform carne ol 


ants wear- 
THE VATICAN, WITH SOME PRINCIPAL BUILDINGS. DARK ARROWS INDICATE ENTRANCES the shoulders of 12 serv: 


R h s Pib dire bee ja is a canopy 
presentation of his credentials. A pro-nuncio, however, has the ing liveries of crimson damask. Above the sedia is a p: 


rank of ambassador but without recognition as dean. He heads a 
full nunciature, the prefix to his title indicating that this situa- 
tion is considered a makeshift until such time as the state to which 
he is accredited recognizes him as dean. 

Famiglia.—The personal entourage of the pope, as distinct 
from the government of the church, is known as the Famiglia 
Pontificia. A great part of this famiglia consists of the members 
of the Cappella (Pontificia), the collective name for those par- 
ticipating in the Cappella Papale, that is, in rites performed or at- 
tended by the pope himself or specifically requiring his presence, 

© The Cappella includes all cardinals, patriarchs, bishops assistant 
at the papal throne, and other bishops who happen to be present 
at the time in the Curia; other high officials of the Curia; the 
princes assistant at the throne; the secretaries and assessors of the 
sacred congregations; the apostolic protonotaries; the generals 
and procurators of the religious orders; the consistorial advocates; 
the ecclesiastical privy chamberlains; etc. Within the Famiglia, 
the cardinals most closely associated with the pope are the palatine 
cardinals. The Privy Chamber includes the palatine prelates (the 


cloth of silver with golden supports borne by eight prelates. 
CEREMONIES AND RITES 


The Vatican Basilica, St. Peter’s (S. Pietro), i 
chapter of canons (who in virtue of their office, li 
of the chapters in the patriarchal basilicas of St. 
and Sta. Maria Maggiore, rank as supernumerary ap! episcop 
tonotaries) and by a large body of clergy under the iE Some 
jurisdiction of a cardinal, who has the title of archa chapel 
of the ceremonies and rites peculiar to St. Peter's or to th 
of the Vatican Palace are described below. ithin a fe" 

The coronation of a new pope, which takes place Wi religions 
days of the preceding conclave, is, in itself, not quite wi js met 
ceremony. On his way to the place of coronation, the pi d 
by a master of ceremonies, holding a silver-plated stall 
of which a piece of tow has been fixed, and by a plies A 
lighted candle. Three times the flame is applied to pod be mundi 
staff raised, each time with the words Sic transit 8! a ra (s08 
(“Thus passes away the glory of the world”). The 
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i "i i i i i . In the background 
hi i f St. Peter's during the assembly of the second Council of the Vatican in 1962. 

k EDN baldachin (canopy) by Bernini (1598-1680) over the papal altar. Behind the canopy, at the far end 
of the apse, is a bronze throne, also by Bernini, containing the wooden chair of St. Peter with an aureole of gilded 


stucco above it PHOTOGRAPH, DAVID LEES—“LIFE," © 1963 TIME INC 


Pate II 


Library in the papal apartments. The chamber serves as a working 
room and reception room for private audiences 
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(Top left) Partial view of the Sistine Hall of the Vatican Library built by Domenico 
Fontana in 1588 under Pope Sixtus V. The library itself was founded by Pope 
Nicholas V (1447-55) with a nucleus of some 350 volumes. (Top right) Swiss 
Guard at the Bronze Door, the main entrance to Vatican City. The Swiss Guard was 
organized by Pope Julius II in the early 16th century. (Bottom left) The Sala Ducale, 
built by Bernini and decorated with landscapes by Paul Bril; in the Vatican Palace. 
(Bottom right) The Scala Regia, or main staircase, leading to the Sala Regia in the 
Vatican Palace, Built by Bernini, 1663-66 
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— 
Facade of the Government Palace, seat 
Vatican City 
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The papal palace seen from St. Peter’s Square al ii 
of the Bernini colonnades. At left the Obelisk of Cal 
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VESTMENTS, ECCLESIASTICAL: Head Coverings) is set on the 
pope's head by the senior cardinal deacon, who says, in Latin: 
“Receive the tiara with the three crowns, and know that thou art 
the Father of kings and princes, the pastor of the universe, and the 
vicar on earth of our Lord Jesus Christ, to whom belongs honour 
and glory, world without end.” 

The rite of beatification (see CANONIZATION) begins with the 
reading of a papal brief proclaiming those newly beatified in the 
presence of the cardinal archpriest, of the Vatican chapter, and of 
the members of the Congregation of Sacred Rites. It is concluded 
in the afternoon of the same day, when the pope goes in proces- 
sion to the basilica, prays before representations of those newly 
beatified, and receives the Benediction of the Holy Sacrament. 
The rite of canonization is much more solemn, After a “postula- 
tion” made by the “consistorial advocate” and prayers for the help 
of the other saints and for light from the Holy Spirit, the pope 
proclaims the new saint and then celebrates the pontifical Mass. 

At the beginning of a holy year or jubilee (see JUBILEE, Year 
or) the pope opens a special door, the Holy Door, in the Vatican 
Basilica, so that the faithful may accomplish the rite of passing 
through it. At the end of the year he closes it, after which it 
remains sealed until the next jubilee. (There are also such doors 
in the patriarchal basilicas of the Lateran, of St. Paul's Outside the 
Walls, and of Sta. Maria Maggiore.) 

On the eve of the feast of St. Peter every year the pope blesses 
the pallia (vestments he gives to the archbishops as symbols of 
authority) in the Vatican Basilica; they are then stored in a chest 
near the tomb of St: Peter until required for new archbishops. 

Another unique ceremony is the washing (lavanda) of the high 
altar of the basilica with wine and balm on the evening of Holy 
‘Thursday after the singing of Tenebrae by the cardinal archpriest 
and the chapter. A further custom, performed at the great fes- 
tivals of the church, is the showing (ostensio) of three relics from 
the balcony of a small chapel in one of the piers supporting the 
cupola, These relics are the Veronica, the veil with which, ac- 
cording to tradition, a pious woman named Veronica wiped Jesus’ 
face as he was going up to Calvary and on which his features are 
believed to have remained imprinted; the point of a lance be- 
lieved to be from the one that pierced the side of Jesus on the 
cross, discovered at Antioch during the First Crusade, later cap- 
tured by the Muslims, and eventually presented to Pope Innocent 
VIII by the Turkish sultan Bayezid II in 1492; and a piece of 
the True Cross (q.v.), believed to have been discovered at Jeru- 
salem by St. Helena’ (q..). 

The blessing of the Golden Rose (q.v.), on the fourth Sunday in 
Lent (annually in former times, but less frequently in the 20th cen- 
tury), takes place in the pope’s private chapel in his official apart- 
ments, In the same chapel, which is to be distinguished from the 
private chapel in his private apartments, important visitors are 
sometimes allowed to hear Mass and to receive the sacrament from 
the pope himself, 

The Sistine Chapel in the Vatican Palace is reserved for papal 
ceremonies (i.e., for ceremonies performed or attended by the pope 
accompanied by the cappella) and for the conclave (q.v.). The 
Pauline Chapel is convenient for the spiritual needs of the in- 
habitants of the Vatican, The parish church, however, is that of 
St. Anne, by the Porta di Sant’ Anna. (X.) 


HISTORY OF THE BUILDINGS 


The most famous building of the Vatican is the great Basilica 
of St. Peter, which stands on the site of a previous church, known 
as old St, Peter’s or the Constantinian basilica, built by Con- 
stantine I to honour the shrine of the apostle Peter, martyred in 
Rome nearly three centuries previously (see Peter, Sant). Al- 
though never the cathedral of Rome, St. Peter's has been in prac- 
tice the church most closely associated with the bishop of Rome 
since the return of the popes from Avignon at the end of the 14th 
century, A brief sketch of the development of the Vatican area, 
with special reference to old and new St. Peter’s and to the papal 
Palaces, is given below. When points of the compass are men- 
tioned in connection with St. Peter's it should be remembered that 
the high altar is at the west end of the church, not the east. 
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Ancient Roman Period.—The lower part of the Vatican area 
was in antiquity somewhat boggy and consequently considered by 
the Romans to be unhealthful. In the ist century a.p. it was 
drained by order of the elder Agrippina, who also had terraces 
built for gardens on the hillside. Her son, the emperor Gaius 
(Caligula), built a circus there, and Nero took over other gardens 
in the area which had belonged to his aunt Domitia Lepida. 

But the Vatican area, from the right bank of the Tiber up to 
the top of the hill, lying as it did outside the city walls, was chiefly 
used by the ancient Romans as a burial ground. Many of the 
mausoleums, some belonging to charioteers of the nearby circus 
and others in which famous race horses were buried, were still 
standing through the medieval period, and a succession of graves 
has been unearthed since the 15th century by builders laying foun- 
dations for the new Basilica of St. Peter, for the palaces, and, in 
1956, for a garage north of the post office, 

The most interesting necropolis, however, came to light during 
excavations under the central nave of St. Peter’s in 1941-49, Be- 
low the area south and east of the high altar two rows of ancient 
Roman mausoleums were discovered that belonged mainly to freed 
slaves of aristocratic and imperial families. In some of these 
mausoleums Christian graves were found, such as that in which 
a husband records that his young wife, Aemilia Gorgonia, sleeps 
in peace, the inscription being partly framed between two doves 
on olive branches; there is also a carved portrait of the deceased. 
A small mausoleum (known as M), first used for cremation and 
later for inhumation, has a beautiful ceiling mosaic of Helios 
(the sun) ina chariot drawn by white horses as a representation 
of Christ, the sun of salvation; on the walls are mosaics of the 
Good Shepherd, the Fisher of Souls, and Jonah swallowed by the 
whale. These are the earliest known Christian funerary mosaics, 
dating as they do from a period before Constantine I. 

The Pre-Constantinian Shrine of St. Peter —Directly under 
the high altar of St. Peter’s, in a wall to the north of this necrop- 
olis, the excavators made their most interesting discoveries. 

Tf one descends today into the sunk open space known as the— 
confessio, to the east of the high altar of St. Peter's, one faces 
a gilded bronze grille immediately under the altar. Behind this 
grille is another smaller one with a metrical inscription of Inno- 
cent ITI (1198-1216), which opens on an oak slab decorated with 
a representation of Christ among the apostles in Limoges enamel. 
Beneath is the Niche of the Pallia, so called because on its floor 
stands the silver chest that contains’ the pallia. In the niche is 
a 9th-century mosaic of Christ flanked by 17th-century mosaics 
of St. Peter and' St. Paul: ‘The chest containing the pallia, which 
is emblazoned with the coat of arms of Benedict XIV (1740-58), 
stands on a’ bronze plate, placed there by Innocent X (1644-55), 
engraved with a cross in the right arm of which is a small lid. 
In 1892 this lid was opened by H. Grisar; who found that it cov- 
ered a small rectangular shaft. 

The excavators of the 1940s discovered that this shaft, once 
encased in marble, is about 14 in. deep and opens on a hollow, 
trenchlike cavity in the earth where they found some human 
bones, This cavity is not at the level of the Roman necropolis 
mentioned above but lies rather farther north and somewhat higher 
up the hillside in another cemetery known to archaeologists as the 
Memoria of St. Peter and St? Paul. Some of the other graves in 
the Memoria are older than the one below the altar of St. Peter’s, 

The Memoria is contained on its west side by a wall running 
north and south, covered with red plaster and hence known as the 
Red Wall. In this wall, which passes over the west end of the 
cavity mentioned above, was an irregular niche (or aedicula) cov- 
ered with a marble slab. Above it was a second niche, with marble 
sheathing topped by a travertine slab; this was once supported 
by two white marble columns standing in front (i.e., east) of the 
niche, with a marble grill between (as can be seen from cuts in the 
bases of the columns). Finally, above the second niche there was 
yet a third one, These three niches in the Red Wall are evi- 
dently the “trophy” (i.e., monument) of St. Peter to which the 
priest Gaius referred when, in the time of Pope Zephyrinus (c. 
199-217), he said he could point out the “trophies” of St. Peter 
on the Vatican Hill and of St. Paul beside the Via Ostiensis. 
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The wall on the north side of the Memoria is covered with the 
graffiti of pilgrims, and the Memoria is filled with later graves ar- 
ranged around the one in the cavity under the three niches. But 
this grave was the only one that was the object of both veneration 
and depredation. From it the excavators collected more than 
1,800 coins from many countries dating from the time of the em- 
peror Augustus to that of Pope Paul V (1605-21). Besides these 
there were an ex-voto 7th-century gold tablet with a gemmed cross 
between two eyes, remains of fine silver sheeting, and three thin 
sheets of lead that were probably used as protection. 

The three niches over this grave were encased by the emperor 
Constantine I in slabs of precious marble and chosen by him as 
the focal point of his great church dedicated to St. Peter. (See 
also PETER, SAINT: Shrines of Peter.) ; 

Old St. Peter’s—The Constantinian basilica was a five-aisled 
basilica with an apsed transept at the west end, The shrine of 
St. Peter stood at the axis of the apse on the spot covered by 
the high altar of the present church, which is a somewhat longer 
building. Beginning at a date between 326 and 333, Constantine’s 
architects probably took about 30 years to complete the church. 
The site presented great difficulties. The architects not only had 
to build on a hill that sloped steeply in two directions, from south 
to north and from east to west, but also had to demolish the ne- 
cropolis still in use, cutting off the roofs of the mausoleums and of 
other buildings that were in their way. They laid three massive 
parallel foundation walls on the south side of the hill to support 
the south. wall of the church and the two southern rows of col- 
umns; then, after building smaller walls to join many of the 
mausoleums together for further support, they covered up the 
necropolis. On the north side, because it was higher, such exten- 
sive and massive foundations were not required. 

The excavations of the 1940s brought to light many previously 
unknown features of the construction work and proved erroneous 
the supposition, held from the time of Paul V, that the south 

~ aisles of the church rested on the north walls of the ancient Roman 
circus. Further, the excavations showed no trace of the Via 
Cornelia, long believed by Roman topographers to have been on 
the same axis as old St. Peter’s. 

The Atrium.—Constantine’s architects had also to carry out ex- 
tensive fillings and levelings in the area around the new church. 
From the street level 35 steps led up to a large atrium, entered 
by three bronze gates, which lay to the east of the church. The 
atrium, supported by 46 columns, enclosed a garden with foun- 
tains called Paradise. One of these fountains, which is shaped 
like a pinecone (Italian pigna), has given its name to the Court- 
yard of the Pigna where it now stands. 

The Nave—Old St, Peter’s was entered from the atrium through 
five doors called (from south to north) Porta Judicii, Porta Ra- 
venniana, Porta Mediana (or Regia or Argentea), Porta Romana, 
and Porta Guidonea. Within, the nave, flanked by two aisles on 
each side, terminated in a triumphal arch leading into the tran- 
sept. In the arch was a mosaic of Constantine, accompanied by 
St. Peter, presenting a model of his church to Christ. On the 
clerestory walls, each pierced by 11 windows, were frescoes of the 
patriarchs, prophets, and apostles, and scenes from the Old and 
New Testaments, Restored by Gregory IV (827-844) and by 
Formosus (891-896), these frescoes were repainted by P. Cavallini 
and by Giotto, Below the frescoes Pope Liberius (352-366) 
placed medallions of the popes from St. Peter to himself. 

The Shrine.—The shrine of St. Peter in the apse of the tran- 
sept was encased by Constantine in blue-veined marble with pilas- 
terlike panels of prophyry at the corners. Above it was a baldachin 
supported by four white spiral columns, with another column at 
each side on the axis of the apse, making six in all. Above hung 
a golden votive crown with 50 lamps in the form of dolphins. The 
whole shrine is depicted on a slightly damaged carved ivory box 
of the Sth century, discovered in 1906 at Samagher near Pula 
(Yugos.) and preserved in the Pula museum. 

The shrine was further embellished under Sixtus III (432-440) 
by the emperor Valentinian III, who donated a representation, in 
gold and precious stones, of Christ in the midst of the 12 apos- 
tles in front of the 12 gates of the heavenly Jerusalem. ‘At the 


VATICAN 


end of the 6th century, Gregory the Great raised the floor level 
and placed an altar immediately above the shrine; thereafter, only 
its eastern side (i.¢., that facing the nave) remained visible thro 

a small aperture. He also removed the baldachin and rearranged 
the six white spiral columns to form a'screen to the east of the 
shrine, and added, in the apse to the west of the shrine, a semi- 
circular crypt (under the new floor level) with a block altar, 
Gregory III (731-741) added six more spiral columns, thus form- 
ing a double screen. 

In 846 the shrine itself was pillaged when St. Peter’s was 
sacked by the Arabs. Leo IV (847-855) repaired the damage, 
Calixtus II (1119-24) erected a new high altar enclosing that of 
Gregory the Great, and Sixtus IV (1471-84) placed above it a 
new baldachin with bas-reliefs depicting episodes from the lives 
of St. Peter and St. Paul. These are preserved in the confessio 
of Clement VIII, who erected above the altar of Calixtus II the 
present high altar in new St. Peter’s. Thus three altars—of 
Gregory the Great, Calixtus II, and Clement VIII—placed one 
above the other, document in a very special manner the veneration 
paid throughout the centuries to the shrine of St. Peter. 

The Baptistery.—The building carried out by Constantine inter- 
fered with the natural drainage from the springs on the slope of 
the Vatican Hill, with the result that water seeped into the graves 
there. Pope Damasus (366-384) tapped these springs to provide 
water for the baptistery which he erected in the north transept of 
the church. Symmachus (498-514) added to the baptistery three 
small chapels dedicated to the Holy Cross, St. John the Baptist, 
and St. John the Evangelist: Leo III (795-816) further enlarged 
and’ embellished the baptistery. 

The Facade-—On the facade of old St. Peter’s was a mosaic of 
Christ, the Virgin Mary, St. Peter, and the symbols of the four 
evangelists, with the 24 elders of the Book of Revelation below, 
separated by the three windows. This mosaic was restored by 
Leo I (440-461) after an earthquake in 443, and again by Ser- 
gius I (687-701), who substituted the figure of the Lamb of God 
for that of Christ. This facade, depicted in an 11th-century manu- 
script preserved at Eton College, Windsor, Eng., was further al- 
tered by Gregory IX (1227-41). y 

Grotte Vaticane.—The crypt, known as the Grotte Vaticane, 
of the present St. Peter’s is on the same level as old St. Peter's. 
It contains many papal tombs and other monuments that were 
transferred there when the present church was built, together with 
ancient Roman sarcophagi and inscriptions discovered in the course 
of the building. According to the available written sources, the 
tombs of all the popes down to Victor I (d. 199), with the ex 
ception of that of Clement I, were near that of St. Peter. After 
Victor, the popes were buried in the various cemeteries around 
the city, and burial in the Vatican was not resumed till the time 
of Leo I. A marble inscription in the corridor leading to the 
sacristy of St. Peter’s names more than 140 popes buried there. 
But the remains of few of these monuments or tombs have 
preserved; many were destroyed by the Arabs in 846, and still mor 
were lost in the sack of Rome in 1527. For some, only the "H 
of the burial inscription has been recorded in later epigraphic i 
lections. Many such monuments were demolished by Braman : 
(called by some “the ruinous builder”) in the construction of i 
new basilica. Those surviving are'preserved in the Grotte Vati 
cane, where Paul V, from 1606 onward, assembled the mater 
left over from old St. Peter’s. y, 

In the Grotte are also the tombs or monuments of Greed 1 
Adrian IV, Nicholas III, Boniface VIII, Urban VI, Innocent al 
Nicholas V, Julius III, Marcellus II, and Innocent IX, as TA 
the tombs of some later popes, among them Innocent XH the 
dict XV, and Pius XI. After the excavations’of the 19408 pi 
remains of the monument of Paul II and Antonio PO 
imposing bronze monument of Sixtus IV were transferre i aa 
together with certain remains from old St. Peter's previously i 
served in Benedict XV’s Museo Petriano (no longer ar ne 
the Grotte are also the monuments of the emperor Otto I pe 
was interred in the atrium in 983; of Charlotte de Lusignan, Te 
of Cyprus (d. 1487); of Christina of Sweden (d. 1689); Yi). 
“Henry IX,” the last of the Stewarts (the cardinal duke of 
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Certain kings and princes who died while on pilgrimage at Rome 
were buried in old St. Peter’s; for example, Ceadwalla of Wessex 
(d. 689); Coenred of Mercia and Offa the son of Sigehere of Essex, 
who together entered one of the monasteries nearby (c. 709); and 
Ine of Wessex. 

Other Medieval Buildings.—Various religious buildings serva 
ing old St, Peter’s and its pilgrims were destroyed to make room 
for the building activity of the Renaissance popes. One of the 
few that remain in a restored form is the Church of St. Stephen 
of the Moors or Ethiopians to the southwest of the apse of St. 
Peter’s. It was Otiginally the Church of St. Stephen Major, one 
of the four medieval monasteries that were founded to provide 
choir services at St. Peter’s. SS. Michele e Magno at the south- 
west end of the Borgo San Spirito (outside the Vatican) is all that 
remains of the schola Frisonum, the hospice built for Frisian pil- 
grims, Various nations put up hospices for their pilgrims, the 
earliest being that for the English (schola Saxonum), founded in 
the 8th century near the Tiber (also outside the present Vatican 
area). There were also five medieval diaconiae (deaconries) built 
to care for the poor. 

Two other notable buildings were the massive circular Roman 
mausoleums, probably built before old St. Peter’s, that were de- 
molished to make way for the present south transept and for the 
sacristy. Symmachus (498-514) had made the easternmost mau- 
soleum into a chapel dedicated to St. Andrew, and Stephen II (or 
Il; 752-757) had made the other into a chapel dedicated to 
St. Petronilla, 

The Leonine City.—The medieval Vatican City, surrounded 
by the walls of Leo IV (847-855), is known as the Leonine city. 
Immediately after the Arab sack of Rome in 846, the emperor 
Lothair wanted to build a fortified wall round St. Peter's. Work 
actually began under Leo IV, much of it being done by Arab pris- 
oners, Extending for about 2.3 mi. (3.7 km.), the wall had 48 
towers and 3 gates, some inscriptions from which are preserved 
in fragments. Innocent III built another fortified wall within the 
perimeter of the Leonine; One of the defensive towers, about 87 
ft. (27 m.) high, was identified in 1947, incorporated into Nich- 
olas III's palace. 

New St. Peter’s.—The new Basilica of St. Peter, begun in 1506 
by Julius II, was finally completed in 1615 under Paul V as a 
three-aisled Latin cross with a dome at the crossing directly above 
the high altar, which covers the shrine of St. Peter (see also 
RENAISSANCE ARCHITECTURE: Jtaly). The initiative of several 
popes and the skill of many Renaissance and Baroque architects 
and artists combined to create a church building fit to be the 
chief pilgrimage centre in Burope and the scene not only of papal 
ceremonies but of the Vatican ecumenical councils. It is 615 ft. 
(187 m.) long; the comparative lengths of the world’s largest 
churches, all shorter than St. Peter’s, are marked on the floor of 
the central nave. 

The Plans and the Construction—The idea of building a new 
church was first conceived by Nicholas V (1447-55), prompted by 
the state in which he found the old one—walls leaning far out of 
the perpendicular and frescoes covered with dust. The church had 
been greatly. neglected during the previous century, when the 
Popes resided at Avignon, In 1452 Nicholas ordered Bernardo 

Ossellino to begin the construction of a new apse west of the old 
one, but the work stopped with the pope’s death. Paul II, how- 
ever, entrusted the project to Giuliano da Sangallo in 1470. 

On April 18, 1506, Julius II laid the first stone for the new 
basilica, It was to be erected in the form of a Greek cross accord- 
ing to the plan of Bramante, who began the demolition of the old 
basilica, laying the foundations for the four pilasters that support 
the dome; the apse and main altar, however, were saved, On 
Bramante’s death (1514), Leo X commissioned as his successors 
Raphael, Fra Giovanni Giocondo, and Giuliano da Sangallo, who 
Modified the original Greek-cross plan to a Latin one with three 
aisles separated by. pillars: After Raphael's death (1520), the 
architects were Antonio da Sangallo the elder, Baldassare Peruzzi, 
and Andrea Sansovino, After the sack of Rome in 1527 Paul IIT 
(1534-49) entrusted the undertaking to Antonio da Sangallo the 
Younger, who returned to Bramante’s plan and erected a dividing 
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wall between the area for the new basilica and the eastern part of 
the old one, which was still in use. 

On Sangallo’s death (1546) Paul ITI commissioned the aged 
Michelangelo as chief architect for the task. Although criticized 
by many for a lack of flexibility in the execution of his plans, 
Michelangelo was confirmed in his position by Julius III (1552) 
and by Pius IV (1561), At the time of his death in 1564 the drum 
for the massive dome was practically complete. He was succeeded 
by Pirro Ligorio and by Giacomo Barozzi, called Vignola. Gregory 
XIII (1572-85) placed Giacomo della Porta in charge of the work. 
The dome, modified from Michelangelo's design, was finally com- 
pleted at the insistence of Sixtus V (1585-90), and Gregory XIV 
(1590-91) ordered the erection of the lantern above it. Clement 
VIIL (1592-1605) demolished the apse of old St. Peter’s and 
erected the new high altar over the altar of Calixtus II. Paul V 
(1605-21) adopted Carlo Maderno’s plan of giving the basilica the 
form of a Latin cross by extending the nave to the east, thus com- 
pleting the main structure, 

The Interior —In front of the high altar, the work of Maderno 
and Martino Ferrabosco, Paul V opened a large confessio covered 
with coloured marble and decorated with bronze statues of the 
apostles Peter and Paul. Urban VIII (1623-44) entrusted Gio- 
vanni Lorenzo Bernini, successor of Maderno, with the execution 
of the new canopy over the high altar. In gilded bronze, it is 92 ft. 
(28 m.) high and 186,392 Ib. (84,546 kg.) in weight, with columns 
modeled after the earlier Constantinian ones (much of the bronze 
is from beams in the atrium of the Pantheon). Bernini was also 
responsible for the embellishment of the sides facing the altar of 
the four piers that support the dome; the lower registers contain 
four niches with statues of St. Longinus (by Bernini), St. Helena 
(by A. Bolgi), St. Veronica (by F. Mochi), and St. Andrew (by 
F. Duquesnoy). Above are four loggias containing eight of the 
ancient spiral columns from the sanctuary of old St. Peter’s, The 
marble decoration of the interior, as well as the medallions repre- 
senting the first 40 popes and 28 allegories of virtues, were ordered 
by Innocent X (1644-55) and executed by Bernini, Bernini also 
executed, for Alexander VII (1655-67), the bronze cathedra 
(chair) in the apse supported by statues of two Latin doctors of 
the church, St. Augustine and St. Ambrose, and two Greek doctors, 
St. Athanasius and St. John Chrysostom, 

St. Peter’s contains various notable monuments to popes and 
other famous personages. That to which most devotion is shown 
is the seated bronze statue of St. Peter (13th century) to the 
south of the northeast pier supporting the dome. To the north 
of the cathedra in the apse is Bernini's monument to Urban VIII, 
to the south Guglielmo della Porta’s monument to Paul III; In 
the south aisle stands the only papal tomb transferred from old 
St. Peter’s, that of Innocent VIII by Antonio Pollaiuolo. In the 
same aisle is Alessandro Algardi’s monument to Leo XI and An- 
tonio Canova’s monument to those royal Stewarts who are buried 
in the Grotte Vaticane (see above). In the chapel at the east end 
of the north aisle is Michelangelo's famous “Pietà.” Also in the 
north aisle is the monument to Queen Christina of Sweden by 
Carlo Fontana and that to Countess Matilda of Tuscany (d. 1115) 
by Bernini. To the northeast of the north transept is Canova’s 
monument to Clement XIII, and in the corresponding portion in 
the south transept is Bernini's monument to Alexander VII, (See 
also SCULPTURE; Baroque Sculpture.) 

The Facade and Portico.—The facade of St, Peter's, added by 
Maderno after he had completed the lengthened nave, looks wider 
than the nave because it includes an extra bay at each end con- 
taining an open arch intended to support a campanile. Maderno 
left designs for the campaniles, but only one was built, to a dif- 
ferent design, by Bernini in 1637. For technical and other rea- 
sons, however, it was demolished in 1641, and no further attempts 
at campaniles were made. In an upper story of the facade, above 
the central door, is a window from which the pope pronounces 
the benediction of the city and the world (urbi et orbi). Above 
the facade are statues of the 12 apostles with Christ in the centre, 
The five doors in the facade (the northernmost being the holy 
door, opened only in jubilee years; see JUBILEE, YEAR or) lead 
into the portico. 
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In the ceiling of the portico is a mosaic by Giotto called the 
Navicella, transferred from the same position in old St. Peter’s 
and much altered. Commissioned in 1298 by Giacomo Cardinal 
Stefaneschi, it shows Christ walking on the waters and stilling the 
storm that -was terrifying the apostles in the boat without him 
(Matt. 14:22-32). The central door of the new basilica was also 
transferred from old St. Peter’s; it is made of bronze designed 
and executed by Filarete (Antonio Averulino) under Eugenius IV 
(1431-47), 

The Piazza.—St. Peter’s is approached through an elliptical 
piazza outlined by two colonnades designed and erected by Bernini 
under commission by Alexander VII (1655-67). Each colonnade 
consists of four curved parallel rows of Doric columns in traver- 
tine, surmounted by a balustrade on which stand statues of martyrs 
and confessors. In the centre of the ellipse is an Egyptian obelisk 
from the ancient Roman Vatican circus, erected in its present 
position by Domenico Fontana in 1586, Fountains stand to the 
north and south of the obelisk, on the axis of the ellipse. 

The Papal Palaces and Other Buildings.—The papal pal- 
aces lie to the north of St. Peter’s and the piazza. The present 
papal apartments are not open to the public, but much of the ear- 
lier palaces became part of the Vatican Museums, which are en- 
tered by the Museum Gate of Vatican City. From the 4th century 
until the Avignonese period (1309-76) the customary residence 
of the popes was at the Lateran. Pope Symmachus built two 
episcopal residences in the Vatican, one on either side of the basil- 
ica, to be used for brief stays. Charlemagne built the Palatium 
Caroli on the north of St. Peter’s to house his subjects during their 
visits to Rome. Other buildings added by Leo III and’ Eugenius 
IIT (1153) were modernized by Innocent III, who gave them 
added protection when he built a second fortified wall within that 
of Leo IV. Remains of the towers of this wall have been found 
in the Vatican Gardens, in the large hall of the palace (Chapel of 
Nicholas V), in the rooms flanking the Courtyard of the Pappa- 
gallo, and beneath the Sala Ducale. 

Nicholas III, who began the first of the many buildings known 
today as papal palaces, built a palace of which decorated remains 
have been discovered on two levels: in the Sala dei Paramenti, in 
the Sala della Falda, in the Sala dei Pontefici, and in the Cubicolo 
di Niccolò V for the first floor and in the halls of the Chiaroscuri 
and of Constantine for the second. Its rectangular chapel occu- 
pied the same position as the present Sistine Chapel, and its: gar- 
dens covered the area where today is the Courtyard of the Belve- 
dere. Nicholas V rebuilt the north and west walls of the palace 
of Nicholas III, adding the fortified bastion named after him. 
He also founded the Vatican Library, making use of the archi- 
tects Leon Battista Alberti, Bernardo Rossellino, Aristotele di 
Fioravante, Giacomo da Pietrasanta, and Antonio di Francesco, 
and commissioned Fra Angelico to paint the stories of St. Stephen 
and St. Lawrence in the Chapel of Nicholas V. Paul II con- 
structed the stairway to the right of the archway from the Court- 
yard of the Pappagallo to that of S. Damaso. 

Under commission from Sixtus IV, Giovanni dei Dolci built the 
Sistine Chapel, with frescoes by Perugino, Pinturicchio, Ghirlan- 
daio, Botticelli, Signorelli, and others. He also remodeled and 
decorated the Vatican Library. Innocent VIII (1484-92) rebuilt 
the lower palace between St. Peter’s and the Courtyard of the 
Maresciallo and also built the small Belvedere Palace on the north 
edge of the hill (its Chapel of St. John the Baptist, decorated 
by Mantegna, was later demolished to make room for the gallery 
of statues put up under Clement XIV and Pius VI). Alexander 
VI (1492-1503) built the Borgia Tower on the northwest side of 
the palace and remodeled the rooms on the north side, called the 
Borgia Apartments. Under Julius II (1503-13), Bramante com- 
pleted the north facade, two of the so-called logge (to which 
Raphael added a third), and the long corridor occupied today by 

the Chiaramonti Gallery and the Lapidaria. Julius also commis- 
sioned Michelangelo to paint the ceiling of the Sistine Chapel 
(1508-12) and Raphael to decorate the rooms of the Segnatura and 
of Heliodorus. Under Leo X (1513-21), Raphael painted the 
loggia overlooking the Courtyard of the Maresciallo, restored in 
1943, as well as the bathroom of Bernardo Cardinal Bibbiena. 


The small palace on the north side of the logge, considerably a]. 
tered under Paul V, was built at the same time. 

To the period of Clement VII as 23-34) belongs the bathroom 
in the building next to the papal stairs. Under Paul III, Antonio 
da Sangallo the younger built the Sala Regia, the Pauline Chapel, 
the logge in the Courtyard of the Maresciallo, and the bastion 
on the northwest corner. ‘The painters Giorgio Vasari, Taddeo 
Zucaro, and Daniele da Volterra decorated the Sala Regia; Michel. 
angelo painted his “Last Judgment” (1535-41) in the Sistihe 
Chapel, as well as the martyrdom of St. Peter and the conversion 
of St. Paul in the Pauline Chapel (1542-50). Pius IV (1559-65) 
completed the west side of the corridor of the Belvedere and 
built the Casino of Pius IV in the gardens, his architects being 
Pirro Ligorio and Giovanni Salustio Peruzzi; today this building 
is the seat of the Pontifical Academy of Sciences. The three 
chapels of St. Stephen, of St. Peter, and of St. Michael, with 
paintings by Vasari and with stuccoes by Guglielmo della Porta, 
and the chapel of the Swiss Guards, painted by Giulio Mazzoni and 
Daniele da Volterra, date from the time of Pius V (1566-72). 
Gregory XIII (1572-85) was responsible for the wing closing the 
north side of the present Courtyard of S. Damaso, containing 
rooms decorated by Antonio Tempesta and Mathys Bril; for the 
famous Gallery of Maps, designed by Ottaviano Mascherino, with 
maps of the regions of Italy from designs by Ignazio Danti; and 
for the first Vatican Observatory in the Tower of the Winds, with 
frescoes by Niccolò dalle Pomarancie and by M. Bril. 

The present apartments along the eastern side of the Courtyard 
of S. Damaso were built in the time of Sixtus V (1535-90) by 
Domenico Fontana, who also made a new wing for the Vatican 
Library including the Sala Sistina, thereby cutting the Belvedere 
Courtyard in half. Under Clement VIII (1592-1605) Giovanni 
and Cherubino Alberti decorated the Clementine Hall; Giovanni 
Alberti and Paul Bril undertook the painting of the Hall of the 
Consistory. Under Paul V (1605-21) the main entrance to the 
palaces was rebuilt with the addition of the bronze doors, executed 
by Martino Ferrabosco and Giacomo Vasanzio. The building flank- 
ing the Street of Museums, the halls of the Museo Profano, and 
the fountains of the Specchi, the Torri, and the Scoglio (all three 
in the gardens) also date from this pontificate. Urban VIII (1623- 
44) built the Hall of the Countess Matilda, today called the 
Matilda Chapel, decorated by Pietro da Cortona. Under Alex- 
ander VII (1655-67), Bernini built the Scala Regia and threw the 
two rooms of the Sala Ducale into one. Clement XII (1730-40) 
added a new wing to the Vatican Library, and his successor, Bene- 
dict XIV, founded the Museo Sacro, or Christian Museum, which 
he made part of the library. Clement XIII (1758-69) built the 
Gallery of the Candelabri. 

Clement XIV (1769-74) and Pius VI (1775-99) were respon- 
sible for-the Pio-Clementine Museum, a complex including the 
Porch of the Four Doors, the Simonetti Stairway (named oe 
the architect Michelangelo Simonetti), the Hall of the Gree! 
Cross, the Rotonda, the Hall of the Muses, the Hall of the a 
mals, the Octagonal Courtyard, the Room of the Busts, the peer 
of Masks, and the uncovered loggia: Pius VII (1800-23) foun i 
the Chiaramonti Gallery and the new: wing that inter 
Belvedere Courtyard north of the library. Under Gregoty a 
the Gregorian Museum for Etruscan and Egyptian objects wx 
built at the north end of the Courtyard of the Pigna. Pius the 
(1846-78) built the magnificent stairway leading uP a h 
bronze doors to the Courtyard of S. Damaso and in the m 
Tower opened the Hall of the Immaculate Conception, AE 
by Francesco Podesti. The Gallery of the Candelabri was pa” ; 
by Ludwig Seitz and others under Leo XIII, who also ait 
the Vatican Observatory in one of the towers of the Val oa 
Gardens, Pius X (1903-14) made the underground Lest 8 
tween the Corridor of Bramante and the gardens, as well a d of 
stairway between the Viale del Belvedere and the Cour ts 
the Holy Office. He also moved the Pinacoteca (art gallery) 
the Sala Bologna to the west wing of the Belvedere Corridor. He 

Pius XI (1922-39) made many alterations to the ea 7 
erected the radio station in the gardens and the new oe < 
the Pinacoteca, approached by a double spiral ramp; 2 
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to the Casino of Pius IV; renovated the Vatican Library; re- 
planned the gardens; built the Government Palace, the Post Office, 
the law courts, the railroad station, the mechanical workshop, and 
the studio for the restoration of works of art. After the signing 
of the Lateran Treaty, he remodeled Castel Gandolfo and moved 
the observatory there. Pius XII (1939-58) renovated the offices 
of the Secretariat of State, founded the television station, restored 
the Vatican palaces, and dedicated a new and more powerful radio 
station near Sta. Maria di Galeria. John XXIII ordered the trans- 
fer to the Vatican of the three Lateran museums, and work began 
on new quarters for them near the Pinacoteca. 

The Vatican Library.—From the medieval library of the 
popes at the Lateran nothing remains except the registers of Inno- 
cent III, some inventories for the years 1295, 1327, and 1339, 
others for the Avignonese period, and the Borghesiana codices. 
Although a new library had been gradually growing since the time 
of Eugenius IV, the true founder of the Vatican Library was 
Nicholas V. Its first permanent seat was in the palace of Nich- 
olas V, where it was housed by Sixtus IV according to a plan made 
by Bartolomeo Platina. Sixtus V erected the present seat of the 
library in the Courtyard of the Belvedere between 1587 and 1589. 
Considerably enriched during the 17th and 18th centuries, the li- 
brary suffered severely when numerous manuscripts and incunabula 
were transported to France at the end of the 18th. Leo XIII gave 
the library a new reading room which Pius XI modernized. The 
library contains about 60,000 manuscripts, 7,000 incunabula, 100,- 
000 engravings and maps, and more than 700,000 printed books. 
In 1952 it received through the generosity of Francis Cardinal 
Spellman the only copy in Europe of the Princeton Zndex of Chris- 
tian Art, begun by Charles Rufus Morey in 1917. (See LIBRARY: 
Italy and the Vatican.) 

The Vatican Archives.—Founded in 1612 by Paul V, the 
Vatican Archives contain the acts and documents relative to the 
government of the church. Leo XIII made these documents avail- 
able to scholars in 1881. With it is connected the school of 
paleography, diplomatic, and related sciences, founded by Leo 
XIII in 1884. 

The Medal and Coin Collection.—After the loss to France 
in 1798 of the collection. of coins and medals from the museums 
of Benedict XIV and Clement XII, a new collection was begun 
and enlarged by the acquisition of other collections. Pius XII 
enriched this with coins found during excavations of the 1940s. 

See also references to “Vatican” in the Index. 
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VATICAN COUNCILS, the two most recent ecumenical 
councils of the Roman Catholic Church. 


FIRST VATICAN COUNCIL 


_ The First Vatican Council was convened in 1869 and prorogued 
in 1870; it was never formally dissolved. Its principal achieve- 
Ment was the decree Pastor aeternus, asserting the infallible au- 
thority of the pope in matters of faith and morals. 

Since the Council of Trent (1545-63), no general council had 
assembled. In the meantime the rise of rationalism, liberalism, 
and materialism had brought forth systems of thought that denied 
such fundamental Christian dogmas as the possibility of divine 
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revelation, the existence of God, and the immortality of the soul. 
The desire for a condemnation of these errors and the need for a 
reform of church law were the principal motives that led Pope 
Pius IX to begin in 1864 to prepare for a general council. The 
critical political situation in Europe, and particularly in Italy, 
seemed to offer but little hope for a successful council, but thanks 
to the presence of French troops in Rome and to the indifference 
of the powers, Pius IX was able not only to prepare and assemble 
the council but also to carry through some important actions be- 
tween the close of the Seven Weeks’ War between Prussia and 
Austria (1866) and the occupation of Rome by the forces of Vic- 
tor Emmanuel IT (1870). 

The formal summons to the counci] was issued on June 29, 1868. 
At the outset the prospect of a council was greeted with joy by 
Catholics and with benevolent neutrality by Protestants. But not 
long after the official convocation, manifestations of discontent 
were observed, particularly in Germany, France, and England, 
where a statement of the papal prerogatives was foreseen and 
feared. Although the Catholic teaching on this subject had for- 
merly provoked opposition in Gallican and Febronian circles (see 
GALLICANISM), papal infallibility was looked upon by a majority 
even of the French episcopate as a truth revealed by God. But the 
opportuneness of defining it (stating it precisely and making it 
obligatory doctrine for the whole church) was an open question, 
It soon became obvious, however, that the question of papal in- 
fallibility was destined to dominate the council. 

The occasion of the controversy was a communication from 
France that appeared in the February 1869 issue (series vii, vol. v, 
pp. 345 ff.) of the Civiltà Cattolica, organ of the Italian Jesuits. 
The writer divided the French Catholics into those who were 
simply Catholics (Cattolici semplicemente) and those who were 
liberal Catholics (Cattolici liberali). He stated that the former 
formed the great majority of the Catholics of France and would 
welcome the proclamation of papal infallibility. 

Thereupon a series of articles (afterward published in book form 
as Der Papst und das Konzil [“The Pope and the Council’’]), 
angrily attacking the doctrine of papal infallibility, appeared in the 
Augsburg Allgemeine Zeitung. The author disguised his identity 
under the pen name of Janus but was apparently J. J. I. von Döl- 
linger (g.v.), one of the leading Roman Catholic historians of 
Germany. The Bavarian foreign minister, acting under Déllinger’s 
influence, tried to induce the powers to take concerted action to 
prevent the definition, but his efforts were futile. In France bish- 
ops H. L. C. Maret and Félix Dupanloup wrote against the defini- 
tion of papal infallibility, and answers appeared from the pens of 
Archbishop Henry Edward Manning (q.v.) in England, of Arch- 
bishop Adolphe Dechamps in Belgium, and of Joseph Hergenréther 
of Würzburg (Anti-Janus, 1870). German opinion was particu- 
larly agitated, and 14 of the 22 German bishops thought it advis- 
able to warn Pius IX that a definition of papal infallibility was 
inopportune. The result of this controversy was that before the 
council began, the fathers were already divided into parties in 
favour of and opposed to the definition, Archbishop Manning was 
the leader of the former group, Bishop Dupanloup of the latter. 

Organization.—In 1865 Pius IX named a commission of car- 
dinals, known as the central commission, to direct the preparations 
for the council. The central commission named subsidiary com- 
missions on faith and dogma, on ecclesiastical discipline and church 
law, on religious orders, on Oriental churches and foreign missions, 
on politico-ecclesiastical affairs and relations of church and state, 
and on rites. The labours of the subcommissions were conducted 
in the greatest secrecy. They resulted in 51 schemata (proposed 
decrees), carefully prepared for the consideration of the fathers 
of the council. 

The council was formally opened by Pius IX on Dec. 8, 1869. 
Of 1,055 fathers who had a right to vote, 774 eventually appeared. 

The schemata were discussed in general congregations of the 
fathers. In order to facilitate the work of the congregations, four 
permanent committees were established. Of these, the most im- 
portant was the Committee on Faith, from which the leaders of 
the majority endeavoured to exclude any member of the minority 
opposed to a pronouncement on papal infallibility. In so doing 
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they were acting against the wishes of the pope, who would have 
welcomed the choice of Bishop Dupanloup, and according to those 
of Archbishop Manning, who said, “Heretics come to a council to 
be heard and condemned, not to take part in formulating doctrine.” 
The bishops of the minority could of course defend their position 
in the general congregations, but it was inappropriate that a group 
comprising so many learned and distinguished men should have 
little or no representation (a member of the minority had been in- 
cluded by mistake) on the most important committee. 

Decree “Dei Filius.”—The debates on the first schema, “On 
Catholic doctrine against the errors stemming from Rationalism,” 
opened on Dec. 28, 1869. After lively and sometimes violent dis- 
cussions, occupying 23 general congregations, the decree Dei Filius 
was unanimously voted on April 24, 1870. The first chapter treats 
of God, who has of his goodness and by his almighty power created 
all things, who foresees all things, and who by his providence pro- 
tects and governs all things. The second chapter declares that 
God, the beginning and end of all things, can, from created things, 
be known with certainty by the natural light of reason; it then 
treats of the necessity and existence of supernatural revelation. 
The third chapter treats of faith, its reasonableness, supernatural- 
ness, and necessity. The fourth chapter treats of the relations of 
faith and reason: although faith is above reason, there can never 
be any real discrepancy between them since God, who reveals 
mysteries, is also author of reason. 

Infallibility.—From the beginning of the council the question 
of papal infallibility had been an issue. No provision had been 
made for a discussion of this thorny question, but since the ma- 
jority of the bishops desired the definition the matter could not be 
excluded from the agenda. 

On Dec. 23, 1869, Archbishop Dechamps, Archbishop Manning, 
and others launched a campaign to define papal infallibility. This 
initiative was successful, and soon more than 500 of the fathers 
had subscribed to the plea. The petitions of the minority opposed 
could muster only 136 names. As a result a chapter on papal in- 
fallibility was added to the schema “The Church of Christ.” On 
April 27, 1870, it was decided to take up immediately the discus- 
sion of this additional chapter, which was transformed into a sepa- 
rate decree, Under threat of interference from the powers, the 
council worked feverishly, holding between May 13 and July 16, 
1870, no fewer than 37 general congregations. 

The minority alleged many arguments against the opportuneness 
of the definition and also against the doctrine itself. The majority 
defended papal infallibility with great vigour, maintaining that the 
doctrine was clearly contained in both Scripture and tradition, that 
the historical difficulties alleged were not decisive and that the 
power of bishops and general councils would not be destroyed by 
the definition. After various alterations in the text of the schema, 
the definitive ballot was taken in the 85th general congregation 
on July 13, 1870. Of 601 who were present, 451 voted in favour 
of the decree, which is known as Pastor aeternus. Of the other 

150, 62 accepted it on condition that certain alterations be made, 
and 88 rejected it. Of the 88, only 15 were opposed to the doc- 
trine itself. On Monday, July 18, 1870, one day before the out- 
break of the Franco-German War, 535 fathers assembled in St. 
Peter’s under the presidency of Pius IX and the last vote was 
taken: 533 fathers voted placet (“it pleases”) and only 2 voted 
non placet. The pope immediately promulgated the dogma. 

The decree Pastor aeternus teaches that St. Peter had a true 
primacy of jurisdiction over the universal church and that this 
primacy passed to his successors, the bishops of the See of Rome; 
that accordingly the Roman pontiff enjoys full and supreme power 
of jurisdiction over the whole church; that he has the right of free 
communication with the pastors of the whole church and with their 

flocks; and that the primacy of the Roman pontiff includes the 
supreme teaching power to which Jesus Christ added the preroga- 
tive of infallibility: 

When, in the exercise of the office of pastor and teacher of all 
Christians, the Roman pontiff by virtue of his supreme apostolic au- 
thority teaches definitively that a doctrine concerning faith or morals 
is to be held by the universal church, he is, through the divine assistance 
promised to him in St. Peter, possessed of that infallibility with which 
the divine Redeemer willed his church to be endowed. 
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After the discussion on infallibility the fathers were Permitted 
to leave Rome for a few months: Before they could return 
Piedmontese troops occupied Rome. On Oct. 20, 1870, Pius IX 
prorogued the council indefinitely. It had completed only a small 
fraction of the work planned. 

Results of the Decree “Pastor Aeternus.”—Within a fey 
years all the members of the episcopate who had opposed the defi. 
nition signified their acceptance of the conciliar decision, In Ger. 
many, however, a number of priests and professors decided to 
resist the Vatican decrees, and their move was imitated in other 
countries. This led to the formation of the Old Catholic Church, 
which at one time numbered over 150,000 members in Ge ; 
Switzerland, Austria, the Netherlands, and other countries (see 
Orp Catuotics). These losses to the church were offset, how. 
ever, by its gain in the council’s clear and unequivocal statement 
on the nature of the papacy. The controversy that had arisen at 
the Council of Constance (1414-18) regarding the superiority of 
the council over the pope was now definitely settled, Gallicanism 
and Febronianism were finally banned, and the union of all Cath- 
olics with the Roman pontiff was greatly strengthened. “Apart from 
the defection of the Old Catholics, the fear of losses to the church 
expressed at the council was not realized. Later popes have made 
little use of the defining power, the one certain instance being the 
definition by Pope Pius XII in 1950 of the dogma of the Assump- 
tion of the Blessed Virgin Mary into heaven. Furthermore, the 
powers of the bishops, far from having been diminished, have, as 
the Second Vatican Council shows, been broadened. (See also 
Councit: First Vatican Council [1869-70]; mie 
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The Second Vatican Council owed its existence to Pope John 
XXIII, who on Jan. 25, 1959, addressing 17 cardinals gathered 
in the Abbey of St. Paul’s Outside the Walls, reviewed the reli- 
gious situation of Rome and of the world and then announced 
his intention of holding a diocesan synod for the city and an ecu- 
menical council for the universal church. In his conception the 
council was not only to restore the church’s energies and seek 
the forms best adapted to its present-day needs but also to invite 
the separated brethren of East and West to join in-a search for 
reunion. In subsequent messages and addresses Pope John often 
expressed the hope that the council would be a new Pentecost 
and a means of spiritual renewal for the church as well as an 
evident sign of its internal unity. The Italian word aggiorna- 
mento (“updating”) used by Pope John came to characterize his 
view of the council throughout the world. 


COUNCIL ORGANIZATION AND PROCEDURE 


Preparations.—On May 17 (Pentecost), 1959, Pope John in- 
stituted the “antepreparatory” commission, with Domenico tard- 
nal Tardini as president, officials of the Roman Curia as members 
and Pericle Felici as secretary (later a titular archbishop at 
secretary general of the council). At the pope’s behest the com 
mission collected from the bishops throughout the world Bed 
tions for the agenda of the council, requested the advice o o 
congregations of the Roman Curia on matters pertaining tO ii 
competence, and, finally, consulted the faculties of theology 
canon law in Catholic universities. tory 

A year later (June 5, 1960) the pope established ten prepara f 
commissions, consisting of cardinals, bishops, and priests 
various parts of the world, under the presidency or chairma ilar 
of the heads of the curial congregations charged with, ai Te- 
matters. The commissions were (1) theological, for eke 0) 
lating to Sacred Scripture, tradition, and faith and mora’; jine 
for bishops and the government of dioceses; (3) for the we for 
of the clergy and the Christian people; (4) for religious; `% 0) 
the discipline of the sacraments; (6) for the sacred ee 
for studies and seminaries; (8) for the Eastern Rite a hity. 
(9) for the missions; and (10) for the apostolate of a 
At the same time the pope created two secretariats, on€ ae an 
media and the other for promoting the unity of Christi y, to 
a Central Commission, which was to follow and, if nec : 
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coordinate the work of the individual commissions and to accept 
their drafts (schemata) of decrees and present them to the pope 
for inclusion in the agenda, The commissions officially began to 
work on Nov. 13, 1960. Seventy-three drafts were prepared, but 
most of them were to be revised, shortened, and combined by the 
conciliar commissions before they were introduced on the floor of 
the council and some were never to be discussed at all for lack 
of time. 

Rules.—The rules of the council were first laid down by John 
XXIII (Aug. 6, 1962) and then modified by Paul VI before the 
second session. Pope John appointed a board of ten cardinals to 
preside at the daily meetings (general congregations); Pope Paul 
slightly enlarged this board and assigned to it the duty of seeing 
that the rules were duly observed and of resolving any doubts and 
removing any difficulties that might arise about them. He also 
appointed four cardinals as moderators, to direct the work, There 
were ten conciliar commissions, corresponding in general to the 
preparatory commissions. Pope John later made the Secretariat 
for Promoting Christian Unity equal in status to the ten commis- 
sions, Responsibility for matters concerning the press and enter- 
tainment was added to the competence of the Commission on the 
Apostolate of the Laity. He also prescribed that Latin be used 
except in the meetings of the commissions, where modern lan- 
guages would be permitted, and that secrecy be kept by all at- 
tending the council in regard to the proposals contained in the 
drafts and the opinions expressed in the discussions. Pope Paul 
removed the obligation of keeping secret the proceedings of the 
general congregations. 

The Council Fathers—All the Catholic bishops (residential 
and titular), vicars and prefects apostolic, abbots at the head of 
monastic congregations, and generals of most male religious or- 
ders ‘and congregations were summoned to the council. When it 
opened, 2,908 churchmen throughout the world had a right to a 
seat, and 2,540 of these took part in the first public session. 
Thereafter the number of fathers present at the council decreased, 
generally fluctuating between 2,100 and 2,200. At the last voting 
session, 2,399 ballots were cast. The attendance of bishops from 
countries under Communist domination varied; none could come 
from the Soviet Union, Rumania, Albania, mainland China, or 
North Vietnam; on the other hand, all the bishops in Yugoslavia 
and all but one in East Germany could obtain passports, and 
most of them went to Rome, Less than half of the Czechoslovak, 
Hungarian, and Polish bishops were allowed to depart. k 

In the course of the council several fathers emerged as leaders. 
Among those who generally. favoured the progressive side of dis- 
puted questions were Cardinals Bernard Alfrink, archbishop of 
Utrecht; Augustin Bea, president of the Secretariat for Promoting 
Christian Unity; Julius Dépfner, archbishop of Munich; Joseph 
Frings, archbishop of Cologne; Franziskus Kénig, archbishop of 
Vienna; Paul Emile Léger, archbishop of Montreal; Giacomo 
Lercaro, archbishop of Bologna; Achille Liénart, bishop of Lille; 
Albert Meyer, archbishop of Chicago; Joseph Ritter, archbishop 
of St. Louis; Lawrence Shehan, archbishop of Baltimore; Raul 
Silva Henriquez, archbishop of Santiago (Chile) ; and Leo Suenens, 
archbishop of Malines and Brussels. Progressive leaders not of 
the cardinalate included Maximos IV Saigh, Melchite patriarch 
of Antioch (later created cardinal); Emile de Smedt, bishop of 
Bruges; Eugene D’Souza, archbishop of Bhopal (India); Arthur 

‘chinger, coadjutor bishop of Strasbourg; Gabriel Garrone, arch- 
bishop of Toulouse; Emilio Guano, bishop of Leghorn (Livorno) ; 

axim Hermaniuk, Ukrainian metropolitan of Winnipeg; Denis 
Hurley, archbishop of Durban; Sergio Méndez Arceo, bishop of 
Cuernavaca; Archbishop Elias Zoghbi, patriarchal vicar for the 
Melchites in Egypt; and Abbot Christopher Butler, president of 
the English Benedictine Congregation. 

The most prominent leaders of the conservative side were 
Cardinals Alfredo Ottaviani, secretary of the Holy Office; Michael 
Browne, O.P., of the same congregation; and Ernesto Ruffini, 
archbishop of Palermo, who spoke oftener than any other father. 

ther conservative leaders were Archbishop Dino Staffa, secretary 
of the Congregation of Seminaries; Frane Franić, bishop of Split; 
and Aniceto Fernandez, master general of the Order of Preachers 
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(Dominicans). Other frequent speakers were John (later Cardi- 
nal) Heenan, archbishop of Westminster, among the English; 
Stefan Cardinal Wyszyński, archbishop of Gniezno and Warsaw, 
among the Polish; Valerian Cardinal Gracias, archbishop of Bom- 
bay, among the Indians; and Laurean Cardinal Rugambwa, bishop 
of Bukoba (Tanzania), among the Africans. Luigi Carli, bishop 
of Segni (Italy); Archbishop Marcel Lefebvre, superior general 
of the Congregation of the Holy Ghost; and Gerard de Proença 
Sigaud, S.V.D., archbishop of Diamantina (Brazil), were regarded 
as the most intransigent traditionalists. 

Many learned priests served the council as experts (periti) 
attached to the various commissions. 

Observers and Auditors——The major Christian churches and 
communities separated from Rome were invited to send delegates 
to the council as observers. ‘These would attend not only the 
public sessions but also the general congregations, and though 
they would not have the right to vote or speak they could make 
their views known to the commissions through the Secretariat for 
Promoting Christian Unity. Other observers were personally in- 
vited as guests of the secretariat. In the first period there were 
35 delegate-observers and guests representing 17 Oriental and 
Protestant denominations; in the second, 66 representing 22; in 
the third, 75 representing 23; and in the fourth, 93 representing 
28. 

Among the Oriental Churches the Russian Orthodox (patriarch- 
ate of Moscow) and the Russian Orthodox outside the Soviet Union 
sent delegates from the first period on; the ecumenical patriarchate 
of Constantinople did not send delegates until the third period, 
after the historic meeting of Pope Paul VI and Patriarch Athe- 
nagoras I in Jerusalem on Jan, 5, 1964. The Protestant churches 
or communities that accepted the invitation were the Anglican 
Communion, Lutheran World Federation, World Alliance of Re- 
formed and Presbyterian Churches, Evangelical Church of Ger- 
many, World Convention of Churches of Christ. (Disciples), 
Friends World Committee, International Congregational Council, 
World Methodist Council, Old Catholic Church, International 
Association for Liberal Christianity, Church of South India, United 
Church of Christ in Japan, Protestant Federation of France, and 
Australian Council of Churches, as well as the World Council of 
Churches. 

Several Catholic laymen and women called auditors also at- 
tended the general congregations and assisted the commissions, 
Although John XXIII had invited one layman, Jean Guitton, to 
the latter part of the first period, it was Paul VI who, before the 
second period, made permanent provision for auditors and named 
ten other laymen (in addition to the French scholar) from various 
countries—for the most part representatives of international 
Catholic organizations. Before the third period Paul VI named 
eight religious women and seven laywomen as auditors along with 
eight more laymen. A few parish priests were also appointed in 
the third period. 


THE Four SESSIONS 


First Session.—The council was held in four successive autumns 
from 1962 to 1965. It was formally opened on Oct. 11, 1962, 
by Pope John, who, in an optimistic address that set the tone 
for the ensuing deliberations, declared that the council’s duty was 
not only to guard the deposit of faith inherited from the past but 
also to take a step forward toward doctrinal penetration and 
formation of consciences through the methods of research and 
literary forms of modern thought, He advised the fathers to 
eschew condemnations of errors and to meet the needs of the 
present day rather by demonstrating the’ validity of the church’s 
teaching. 

The first item of business was the election of 16 fathers to 
each of the ten commissions. Instead of proceeding immediately, 
the council, in its first general congregation (Oct. 13), at the 
motion of Cardinal Liénart and the seconding of Cardinal Frings 
decided to wait until the national or regional episcopal conferences 
could recommend candidates. In the next general congregation a 
list of these nominees was distributed, and most of the fathers 
adopted the nominations in their ballots. Thus the commissions 
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reflected more accurately the mind of the assembly and did not 
merely perpetuate the mainly curial mentality of the preparatory 
commissions, The presidents or chairmen, who had previously 
been named by the pope, however, were all curial cardinals and 
had directed the corresponding preparatory commissions; thus 
continuity was ensured. Then the pope brought the total to 25 by 
adding to each commission nine members of his own choosing. 

From the very beginning of the council the regional and national 
conferences of bishops played an important, though generally un- 
official, role. They held discussions for their own members with 
the aid of experts, established contacts among themselves, orga- 
nized an international committee, and collectively influenced the 
making of policy for the council. Especially active were the 
bishops of Africa, who formed a body for the whole continent. 
The Italian episcopate held plenary meetings for the first time 
in history. 

In the succeeding general congregations of the first session (Oct. 
22-Dec. 7) the council discussed the drafts (schemata) of consti- 
tutions or decrees on the liturgy, “on the sources of revelation,” 
on communications media, and “on the unity of the church” (re- 
ferring to the Oriental churches only), and it began to discuss the 
draft of a constitution on the church. It did not, however, complete 
action on any of these matters that year. On Dec. 8 John XXIII 
closed the first period, remarking that the fathers had come to 
know one another and to understand the conditions and problems 
of the apostolate in other places and had demonstrated through 
their sometimes sharply divergent views the holy liberty of the 
sons of God in the church. 

Second Session.—During the interval between the first and 
second periods the schemata were to be examined by the commis- 
sions and revised in keeping with the pastoral needs of the church, 
retaining only general principles relevant to the whole church. 
Moreover, a new commission, composed of six (later nine) cardi- 
nals under the presidency of the secretary of state, Amleto Cardi- 
nal Cicognani, was created to coordinate and direct the work of 
the commissions. This work was carried on until the death of 
John XXIII (June 3, 1963) automatically caused the council to 
be suspended. 

The new pope, Paul VI, on June 22, the day following his 
election, promised to continue the council, and five days later 
he fixed the opening date of the second session for Sept. 29. 
Before the fathers reconvened, he revised some of the rules to 
correct defects of organization and procedure and to expedite 
the labours and ensure the freedom of the participants. He 
inaugurated the second period of the council with a memorable 
allocution in which he emphasized the pastoral nature of the as- 
sembly and specified its four purposes: to define more clearly the 
concept of the church, especially as regards the position of bishops; 
to renew the church; to restore unity among all Christians; and 
to start a dialogue with contemporary men. 

In the second session the council discussed the schemata on 
the church, “on bishops and the government of dioceses,” and on 
ecumenism and completed voting on and amending of the schem- 
ata on the liturgy and communications media, To the consterna- 
tion of many fathers, however, no action was taken on two matters 
generally regarded as of basic importance and great delicacy—the 
church’s attitude toward the Jews and religious freedom. These, 
constituting the last two chapters of the draft decree on ecumenism, 
were deferred to the third session, allegedly because of insufficient 
time for deliberation. On Dec. 4 the second period was concluded 
with the promulgation of two texts. 

Third Session.—During the adjournment period the commis- 
sions again revised the drafts. They reduced some of the topics 
(those on priests, religious, education for the priesthood, missionary 
activity, marriage, and Catholic schools) to series of fundamental 

propositions on which the fathers could be expected to agree easily 
and quickly in the third period—which, it was hoped, would be 
the last. These efforts were later shown to have been misguided. 
The fathers were not satisfied with bare propositions, and they 
not only discussed the new drafts at length but also sent them 
back to the commissions for reelaboration. 
Paul VI opened the third period on Sept. 14, 1964, and closed 
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it on Nov. 21. At both these public sessions he concelebrateg 
Mass with 24 council fathers. During this period the fathers dis. 
cussed all the remaining drafts. The last one was a Projected 
statement of desire (votum) “on the sacrament of m 
which was intended for the guidance of the commission for the 
revision of the Code of Canon Law. After brief discussion the 
fathers (1,592 to:427) agreed to submit the whole matter to the 
judgment of the pope, who took no action before the end of 
the council. Concurrently with these discussions the voting and 
amending process was completed for the constitution on the church 
(De ecclesia) and the decrees on the Oriental Catholic: Churches 
and on ecumenism, and these three texts were promulgated at the 
closing session (Nov. 21). 

This session ended in partial disappointment for many fathers, 
for the preliminary vote on the draft of a declaration on,teligious 
freedom (the subject had been removed from the decree on ecu. 
menism) was postponed until the fourth period. Some (perhaps 
200) fathers had requested more time for study and consultation, 
because the revised draft had been distributed only two days 
before the scheduled vote and differed considerably in structure, 
though not in substance, from the one discussed earlier, When 
this surprising decision was announced, an urgent petition for an 
immediate vote was circulated in the council chamber and was 
signed within little more than an hour by 441 fathers and later by 
hundreds more. It was then presented to Paul VI by Cardinals 
Meyer, Ritter, and Léger. But the pope upheld the deferment, 
promising, however, that this matter would be the first to be treated 
in the fourth period. 

Fourth Session.—Paul VI opened the fourth and last session of 
the council on Sept. 14, 1965, and announced that he was establish- 
ing a “Synod of Bishops,” which could have deliberative as well as 
consultative powers at the pope’s discretion; thus the close ¢o- 
operation between the pope and the bishops could continue even 
after the end of the council. In this session, 11 texts were promul- 
gated in three public sessions—5 on Oct. 28, 2 on Nov, 18, and 
4 on Dec, 7. At those sessions the pope again concelebrated Mass 
—twice with council fathers and once with superiors general and 
periti. Before the Mass on Dec. 7 a historic gesture of friendship 
between the Eastern Orthodox and Roman Catholic churches was 
made, Bishop John Willebrands read aloud a joint declaration 
French in which Pope Paul VI and Patriarch Athenagoras Ter 
pressed their regret for the events of 1054, when Cardinal H 
bert of Silva Candida and two other papal legates excommunicate 
Patriarch Michael Cerularius and two other ecclesiastics and were 
in turn excommunicated by the patriarch and his synod, fai 
hundred years later, pope and patriarch expressed their desire i 
remove the memory of these events from the midst of the chure! 
and committed them to oblivion. (The same declaration was 
simultaneously read in the cathedral of the Phanar in ua 
before a papal delegation led by Cardinal Shehan.) After the A 
Pope Paul exchanged embraces with the patriarch’s envoy, Metr 
politan Meliton of Heliopolis. in 

The last public session of the council was held outdoors, o 
front of St. Peter’s Basilica, on Dec. 8, 1965, in the pN 
the extraordinary missions sent by 81 governments and cath 
national organizations. The Mass was celebrated by Pa jl was 
alone, The apostolic brief ordering the closure of the bis 
read, the acclamations were chanted, and the fathers pro: 
their obedience to the conciliar decrees and departed. elebrated 

Paul VI proclaimed an extraordinary jubilee to be ¢ at 
in all the dioceses of the world from Jan. 1 to Pentecos' fad 
29), 1966 (see JUBILEE, YEAR oF). Its purpose was to to the 
the faithful with the council’s teachings, to arouse aes it 
desired renewal in their lives, and to develop in them a {eat 
and an awareness of the church. He established poa f 
commissions to execute the wishes of the council as exp" on the 
the Constitution on the Sacred Liturgy; in the cee ife 
Pastoral Office of Bishops, on the Adapted Renovation v on the 
of Religious, on the Missionary Activity of the Chur uniti 
Apostolate of the Laity, and on the Media of Social Co a 
tions; and in the Declaration on Christian Education. y of the 
set up a new central commission to supervise the WO" 
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other commissions and to interpret the texts promulgated. He 
confirmed, furthermore, the permanent existence of the three sec- 
retariats—for Promoting Christian Unity, for Non-Christian 
Religions, and for Nonbelievers. 

The Spirit of the Council.—Certain traits reappeared through- 
out the council. Its approach was pastoral, not speculative—that 
is, it was inspired by the practical requirements of a religious re- 
vival, Particular emphasis was laid on the Bible as the source 
of the faith and norm of the conduct of Catholics. Not only was 
ecumenism fostered in many different ways and circumstances, 
but every proposal was weighed in terms of its possible effects 
on the eventual reunion of Christians. Another predominant theme 
was the central place of the liturgy. Finally, the dignity, due free- 


dom, right of initiative, and proper autonomy of the laity were 


recognized and respected. Thus the council promoted the four 
most widespread movements—biblical, ecumenical, liturgical, and 
lay apostolate—that had recently arisen in the church. 

An awareness, moreover, of the universality of the church and 
a consciousness of each member’s responsibility for the whole 
were developed. The council sedulously avoided involvement in 
political matters, Although in the second period more than 200 
fathers, and in the fourth 450, signed petitions for an explicit 
statement condemning the errors of Marxian socialism, or Com- 
munism, the council never mentioned this ideology by name in 
its decrees and confined its consideration to atheism, The various 
ranks of the hierarchy were repeatedly reminded that their offices 
exist for service, not domination, and the same duty of the church 
as a whole toward the human race was asserted. The council 
deplored a legalistic mentality and extolled an attitude open to 
the promptings of the Holy Spirit. The fathers made an effort 
to abandon meaningless formality and empty display and to regain 
simplicity and relevancy tothe modern world. They manifested 
a willingness to confess the faults of Catholics and to admit the 
need of reform within the church. A certain decentralization on 
the highest level was brought about by the conferral of broad 
powers on national or regional episcopal conferences, and advisory 
bodies both for the pope and for the bishops in their individual 
dioceses were recommended, 

No dogmas were defined by the council, and all the texts were 
adopted almost unanimously in the public sessions, where the final 
and only definitive votes were cast. The strongest opposition 
(against the decree on communications media) was less than 8%. 
It has been said that this result was achieved not'so much by 
compromise of divergent positions as by synthesis of partial views. 
Much credit is also due to the gentle but firm hand of Paul VI, 
although some believed that he made unnecessary, excessive, and 
ill-advised concessions to the conservative minority: 


TEXTS ENACTED BY THE COUNCIL 


The council enacted 16 texts—4 constitutions, 9 decrees, and 
3 declarations. 

Dogmatic Constitution on the Church.—This constitution 
was commonly considered to be the chief business and central 
theme of the whole council. The schema was discussed in 33 
general congregations from 1962 to 1964. When the discordant 
speeches had failed to indicate the mind of the majority, the mod- 
erators, on Oct. 30, 1963, employing a procedure not envisaged in 
the rules, put to votes, for the guidance of the Doctrinal Com- 
mission, five propositions contained substantially in the controver- 
sial chapter on the hierarchy. In.each case more than two-thirds 
of the fathers responded affirmatively, thus reversing the trend 
which, especially since the first Vatican Council, had emphasized 
the monarchical structure of the church at the expense of the 
bishops. Nonetheless opposition continued from a minority that 
feared episcopal collegiality meant interference with and reduction 
of the powers of the pope. At Pope Paul’s initiative, shortly before 
the end of the third period, an “explanatory note” was prepared 
by the Doctrinal Commission to allay the fears of the minority. 
This was instrumental in reducing the opposition to 46 out of 
2,146 in the vote on Nov. 17, 1964. Four days later the consti- 
tution was definitively passed, 2,151 to 5, and was promulgated 
by Paul VI. 
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The constitution describes the church first as a mystery, ex- 
plaining its nature and purpose, and then as the people of God, 
asserting the common priesthood of the faithful, the distribution 
of charisms by the Holy Spirit, the intended universality of the 
church, the connection of separated Christians and non-Christians 
with the church, and the missionary obligation of every member. 

In the chapter on the hierarchical structure of the church and 
the episcopate in particular, the council settled some of the most 
disputed questions raised in all four years, especially that of 
episcopal collegiality—that is, that the pope and the other bishops, 
who succeed respectively to the place of Peter and the other 
apostles, are, like their predecessors, joined together in a college, 
and this order of bishops with the pope as its head holds (in 
addition to the pope’s power of primacy) supreme and full power 
over the universal church. This power is exercised solemnly in 
an ecumenical council, but it can also be exercised by the bishops 
dispersed throughout the world, The individual bishops govern 
their own particular churches on their own authority and are not to 
be regarded as vicars of the pope. They are further obliged to be 
solicitous for the whole church and to cooperate among themselves 
and with the pope forthe spread of the Christian faith, The 
council stated principles concerning the bishops’ duties of teaching, 
sanctifying, and governing the faithful committed to their care. 
It not only complemented the doctrine of the first Vatican Council 
about the primacy of the pope but also further explained its dog- 
matic definition of papal infallibility. After much debate, more- 
over, it decided that the diaconate can be restored as a permanent 
rank in the hierarchy—by the national episcopal conferences with 
the pope’s approval—and can be conferred on mature married men 
as well as on celibate young men, 

In the remaining chapters the place of the laity in the church, 
their equality regardless of race, nationality, social status, or 
sex, their participation in Christ’s priestly, prophetic, and royal 
functions, and their relations with bishops and priests are set 
forth. Everyone in the church is said to be called to holiness, 
which is manifested in many ways. The council asserts that pro- 
fession of the counsels of chastity, poverty, and obedience through 
vows and membership in a religious community does not hinder but 
rather promotes a genuine development of the human personality. 
‘The eschatological nature of the pilgrim church and its union with 
the church in heaven are treated, to show the goal toward which 
living members of the church are striving. The council demands 
that abuses that may have crept into the veneration of the saints 
be removed, In the last chapter the council denies that the ma- 
ternal duty of the Blessed Virgin Mary toward men obscures the 
unique mediation of Christ or impedes the immediate union of the 
faithful with him. To avoid theologically moot questions, it simply 
says that she is invoked under the titles of advocate, helper, and 
mediatrix, and it exhorts theologians and preachers to abstain from’ 
gross exaggerations and petty narrow-mindedness in considering 
her dignity. 

Dogmatic Constitution on Divine Revelation.—The origi- 
nal draft was discussed in 1962, when it was severely criticized as 
being too rigid in its affirmations, offensive or at least incompre- 
hensible to non-Catholics, scholastic in conception and language, 
not pastoral enough, too negative and cautious in its attitude to- 
ward scholarly research, too long and repetitious, and partial to 
one school of theological thought. More than half the fathers, 
but less than the required two-thirds majority, wished to reject the 
draft. To avoid prolonged and heated debate, Pope John inter- 
vened on Nov. 21, stopping the discussion and appointing a special 
commission to rewrite the draft. The new text was presented on 
Sept. 30, 1964, and the constitution was enacted on Nov. 18, 1965, 
by a vote of 2,344 to 6. 

Although some fathers had wanted to declare that Scripture 
and tradition are two separate sources of revelation, the council 
decided to leave the question open to further study, The docu- 
ment states merely that they are closely connected in origin and 
destination and form one sacred deposit of the Word of God which 
is committed to the church and can be authentically interpreted 
only by its living teaching office (Magisterium) with the assistance 
of the Holy Spirit. Through tradition, it is said, the full canon 
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of the sacred books is known, and these inspired writings are more 
profoundly understood and made active in the church. The 
council teaches that it is not from Scripture alone that the church 
draws her certainty about everything that has been revealed. Re- 
garding the inerrancy of the Scriptures, the council asserts that the 
books of the Bible must be acknowledged as teaching solidly, faith- 
fully, and without error that truth which God wanted to be put 
into the sacred writings for the sake of our salvation. The con- 
stitution exhorts interpreters to investigate the meaning of the 
sacred books, especially by studying their literary forms. In view 
of modern controversies, the council reasserts the apostolic origin 
and historical character of the four Gospels. It recommends that 
access to the Bible be made easy for all the faithful through trans- 
lations, which may be produced in collaboration with the sepa- 
rated brethren. 

Constitution on the Sacred Liturgy.—This was the first pro- 
nouncement of the council to be enacted—on Dec. 4, 1963, by a 
vote of 2,147 to:4. In it the council sets down general principles 
for restoring and promoting the liturgy. It requires that all the 
faithful be led to a full, conscious, and active participation in 
liturgical celebrations and that the clergy be better instructed. 
The council orders a reform of the liturgy itself, and of the 
liturgical books, so that it may express the meaning of the texts and 
rites more clearly, Seeking to reconcile strongly opposed views, 
the council decreed that although the use of Latin is to be pre- 
served in principle, in practice the mother tongue may be employed 
to a greater extent at the decision of the episcopal conferences. 
It also permitted variations in the rites and adaptations to dif- 
ferent groups, regions, and peoples (especially in mission lands). 

In regard to the Mass the council stresses the importance of 
the homily, restores the “prayer of the faithful,” allows com- 
munion under both kinds in certain cases even to the laity, and 
permits concelebration (i.e., by several priests) in certain circum- 
stances, It permits the use of the vernacular throughout the 
administration of the sacraments, restores the catechumenate for 
adults, and recommends the name “anointing of the sick” instead 
of “extreme unction.” It also decrees revision of a number of 
other rites. The council recommends religious singing by the 
people, acknowledges the place of musical and artistic traditions 
proper to various races and regions, and encourages composers and 
artists. In an appendix it declares that it would not object if 
Easter were assigned to a particular Sunday of the Gregorian 
calendar or if a perpetual calendar were introduced into civil so- 
ciety under certain conditions. 

Pastoral Constitution on the Church in the World of To- 
day.—‘“Schema XIII,” as it was popularly called from its place 
on the agenda, was discussed in 1964-65. For various reasons it 
was still deemed unsatisfactory by 251 out of 2,362 fathers in the 
final vote in a general congregation, but it was enacted on the next 
day, Dec. 7, 1965, with a vote of 2,309 to 75. 

In this constitution the council asserts the solidarity of Catholics 
with the rest of mankind, especially with the poor and the afflicted. 
It addresses the whole of humanity to explain the presence and 
activity of the church in the contemporary world, and it offers the 
church’s assistance in fostering the brotherhood of all men. The 
council considers the profound and rapid changes the human race 
is experiencing and expresses its desire to assess in the light of faith 
today’s most highly prized values and to relate them to their divine 
source. Through divine revelation, it asserts, the church can tell 
what man is—his origin, nature, purpose, and destiny—and can 
give him assurance about the life after death: The church is said 
to regard atheism as one of the most serious problems of our age, 
and while it abhors such doctrine it tries to detect its hidden causes 
and to propose a remedy in its own teaching and conduct. 

The council shows how Christian revelation promotes com- 
munion between persons and sheds light on the laws of social 

life. It insists that every type of discrimination, whether based 
on sex, race, colour, social status, language, or religion, is to be 
overcome. It also holds that human effort to better the circum- 
stances of life accords with God’s will, provided that it harmonizes 
with the genuine good of the human race and of the individual 
person. According to the council, the role of the church is to 
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serve as a kind of leaven and soul for human society and to 
strengthen the unity of the-human family. It warns laymen not 
to expect their pastors to have a concrete solution for every prob- 
lem and exhorts them to form their own judgments with Christi 
wisdom. 

In regard to marriage and the family, the constitution analyzes 
the nature of conjugal love. The fathers had been admonished in 
the discussion to avoid the subject of artificial contraception 
which the pope had reserved to the examination of experts and to 
his own final judgment. The council therefore merely states that 
married couples should ultimately decide by themselves, in the 
light of the divine law interpreted by the church, how many 
children they should have, and it forbids them to practise birth 
control by methods (unspecified) considered blameworthy by the 
church. Avoiding dispute over the relative importance of the 
different purposes of marriage, the council directs married people 
to regard transmitting human life and educating their children as 
their proper mission. 

The council acknowledges the positive values of contemporary 
culture, and it recognizes that culture needs freedom and autonomy 
in order to develop. To correct persisting socio-economic inequal- 
ities the council advocates many technical reforms and a change 
in attitude. It recommends that management and labour share in 
the administration and profits of business. It defends labour 
unions and the right to strike as a last resort. It upholds the 
right of both individuals and communities to some form of pri- 
vate ownership or property, and it sanctions the distribution of 
insufficiently cultivated estates to those who can make such 
lands productive. The council also treats the nature and limits 
of political authority and its duty to protect the rights of all 
persons, families, and groups. A 

Finally, in its desire to foster peace and promote a community 
of nations, the council recalls the permanent binding force of 
universal natural law and asserts that contrary actions, such as 
genocide, must be condemned as horrendous crimes. Agreements 
to make war less inhuman should be honoured and extended, and 
laws should provide for conscientious objectors. It terms a crime 
any act of war aimed indiscriminately at the destruction of exten- 
sive areas along with their inhabitants. In a passage that some 
fathers (mainly certain Americans) regarded as a wrong imputa- 
tion of strategy to Western nations, the council declares that the 
arms race, or the resulting reciprocal power of deterrence, 1s nota 
safe way to preserve a stable peace, and it recommends disarma- 
ment by mutual agreement. The causes of discord, especially in- 
justice, must be removed and international economic cope 
increased. With regard to the population problem the counti 
recommends research to find ways to provide more food and edu- 
cation and deprecates solutions contrary to the moral law. 
urges moves that would stimulate the Catholic community to pro- 
mote progress in underdeveloped areas and international sot! 
justice. A est 

In conclusion the council voices the church’s desire for hon 
dialogue among its own members, with the separated bret i 
and communities, with all who acknowledge God, with RN 
believers who cultivate the noble qualities of the human spill 
and even with those who oppress the church, as 

Decree on the Pastoral Office of Bishops,—The schema nee 
discussed in the second and third periods, and the decree 3 
promulgated on Oct. 28, 1965, after a vote of 2,319 to 2. a 
council endorses Paul VI's institution of the Synod of Bish es 
reminds bishops of their responsibility for the whole ere 
pecially for missionary and religiously depressed areas. _ ediate 
it clear that bishops have all the ordinary, proper, and imm 
authority required for the exercise of their pastor: 
though the pope can always reserve cases to himself. a 
that the departments of the Roman Curia be reorganize rary 
made more international and better adapted to conten i 
needs. The council asserts that the right of nominating = vl 
pointing bishops should not be granted to or exercised by ae the 
authority. After a spirited debate on compulsory ret Beet 
council decided merely to request bishops to resign if they 
incapable of fulfilling their obligations. Regulations 


regarding 


VATICAN COUNCILS 


diocesan boundaries, coadjutor and auxiliary bishops, a pastoral 
commission (consisting of certain priests, religious, and laymen), 
parish priests, and religious in the diocese are given. Finally, the 
council decrees that episcopal conferences should be established 
jn each country or region. 

In compliance with the council’s request and his own promise 
to reform the Curia, Paul VI by a motu proprio dated Dec. 7, 
1965, changed the name of the Holy Office to the Congregation 
for the Doctrine of the Faith and altered its procedure. 

Decree on Ecumenism.—The draft was discussed in 1963 and 
subsequently amended. On the day before the final vote in a gen- 
eral congregation (Nov. 19, 1964), 19 modifications—which at the 
last minute had been introduced into the draft by the Secretariat 
for Promoting Christian Unity at the suggestion of the pope— 
were communicated to the fathers. Although the changes were 
intended to clarify the text, some touched on minor points and 
others displeased Protestants. They were accepted by the fathers 
only because otherwise the whole draft might be lost. The decree 
was adopted by a vote of 2,137 to 11 and promulgated on Nov. 21, 
1964. ~ 

In it the council extols the growth of the ecumenical movement 
and sets forth the ways and means for Catholics to respond to 
the divine call to unity. It admits that Christians on both sides 
were often to blame for dissensions, and it recognizes that all 
who believe in Christ and are baptized are in communion, although 
imperfectly, with the Catholic Church; that many of the elements 
that give life to the church’ can exist outside the confines of the 
Catholic Church; and that the spirit of Christ has used the sepa- 
rated churches and communities for the salvation of their ad- 
herents. The council teaches that Christian unity is the concern 
of every member of the church and that the church needs con- 
tinual reform. It allows Catholics to join in prayer with their 
separated brethren in certain circumstances but forbids indis- 
criminate common worship. In the last chapter it points out 
what the Catholic Church has in common first with the separated 
Eastern churches and then with the separated churches and eccle- 
siastical communities in the West. In conclusion the council ex- 
horts Catholics to act in conjunction with the separated brethren 
so that no obstacle be put in the way of divine providence and 
no preconceived judgments hinder the future inspirations of the 
Holy Spirit. 

Decree on the Oriental Catholic Churches—This decree 
was promulgated on Noy. 21, 1964, after being adopted by a vote 
of 2,110 to 39. The council professes high esteem for the insti- 
tutions, liturgical rites, ecclesiastical traditions, and established 
standards of Christian life of the Eastern Rite churches. It 
acknowledges their full right and duty to govern themselves ac- 
cording to their established discipline and decrees that patriarchs 
should be accorded special honour and their rights and privileges 
restored. The council also legislated on several controverted 
ee concerning relations between the Eastern Rite churches and 
others, 

Decree on the Ministry and Life of Priests —The first draft 
Was rejected, and the second, having been discussed in the fourth 
period, was passed by a vote of 2,390 to 4 and promulgated on 
Dec. 7, 1965. Init the council teaches that priests, as co-workers 
of the episcopal order, have the primary duty of proclaiming the 
gospel to all. It considers their functions in detail and their rela- 
tions with their bishop, among themselves, and with the laity. It 
requires in each diocese a body or senate of priests to assist the 
bishop in his pastoral work. It allows priests to share the lot 
of workers by manual labour with the consent of the competent 
authority. It recommends some kind of common life for priests, 
and it encourages priests belonging to dioceses with many clergy 
to volunteer for service in other regions or in the missions. Since 
Paul VI had asked the fathers not to discuss the law of celibacy, 
which he said he intended to strengthen, the council (making due 
allowance for differences in the Oriental discipline) approves and 
confirms the requirement of celibacy in the Latin Church. 

_Decree on Education for the Priesthood.—The draft was 
discussed in the third period and was adopted by a vote of 2,318 
to 3 and promulgated on Oct. 28, 1965. The council prescribes 
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that educational programs be drawn up by the national episcopal 
conferences and approved by the Holy See. It urges the duty of 
fostering vocations to the priesthood. It asserts that all forms 
of training—spiritual, intellectual, and disciplinary—should be 
directed to a pastoral goal. Guidelines are given for selecting 
administrators and teachers and for evaluating and testing the fit- 
ness of candidates. The discussions included a lively debate on 
the relevancy of scholasticism, especially Thomism, to contem- 
porary needs, and the final document merely refers vaguely to a 
perennially valid philosophical patrimony and to the guidance of 
St. Thomas Aquinas in speculative theology. It emphasizes, how- 
ever, the importance of enabling students to understand the 
thought of people alive today and of knowledge of the Bible. 
Finally, the council recommends that teaching and study methods 
be revised and that strictly pastoral training be promoted with 
the aid of modern pedagogy, psychology, and sociology. 

Decree on the Adapted Renovation of the Life of Reli- 
gious.—The draft of 19 propositions was discussed in 1964. 
Though it was found by many to be too sketchy, juridical, and 
Western in outlook, it was accepted by a narrow margin on con- 
dition that it be extensively modified. The expanded text was 
approved by a vote of 2,321 to 4 and promulgated on Oct. 28, 
1965. The council's basic principle is that renewal should include 
both constant return to the sources of all Christian life and to the 
original spirit of the institutes and adaptation to changed condi- 
tions and needs, The religious institutes’ manner of living, pray- 
ing, and working and their superiors’ way of governing must be 
adjusted everywhere, especially in mission territories, to the con- 
temporary physical and psychological circumstances of the mem- 
bers and to social and economic conditions. 

Decree on the Missionary Activity of the Church.—The 
discussion was opened on Nov. 6, 1964, by Paul VI himself, who 
recommended the draft of propositions. But most of the speakers 
declared it unsatisfactery because of its brevity and skeletal form, 
and it was sent back for rewriting. The resulting draft, which 
exceeded all the other decrees in length, was discussed in the 
fourth period and was adopted on Dec. 7, 1965, by a vote of 2,394 
to 5. The decree contains doctrinal principles relating to the 
missionary nature of the church and the reasons and responsi- 
bility for missionary work, along with practical directives. It 
prescribes changes in the highest agency concerned with missionary 
activity, the Congregation of the Propagation of the Faith, which 
selected representatives of missionary workers are to have an 
active part in directing. 

Decree on the Apostolate of the Laity.—The draft was dis- 
cussed in 1964 and, having been approved by a vote of 2,340 to 
2, the decree was promulgated on Nov. 18, 1965. It applies the 
doctrinal principles set down in the constitution on the church, 
It explains the special vocation of the laity in the mission of the 
whole People of God. It states that their objectives are the evan- 
gelization and sanctification of men through the witness of their 
way of life and their application of Christian principles to con- 
temporary problems. The council gives particular attention to 
the various fields of the apostolate—communities such as the 
parish and diocese, married persons and families, youth, the social 
milieu—and to the various forms of the apostolate—individual 
and group, especially Catholic Action. The council instructs 
bishops and priests in their dealings with the laity and requests 
the establishment of a special secretariat at the Holy See. Finally, 
it gives directives regarding the training of lay apostles, 

Decree on the Media of Social Communication.—The orig- 
inal draft was discussed in the first period and was then reduced 
to essential doctrinal principles and more general pastoral direc- 
tives. Late in the second period opposition was raised to the 
new version on the grounds that it would not answer the expecta- 
tion of Christians, especially of experts in this field, and hence 
would call the council’s authority into question. In the final 
vote in a general congregation 503 fathers refused to accept it, 
but on Dec. 4, 1963, it was passed by a vote of 1,960 to 164 and 
was promulgated. In it the council comments on the church’s 
right to use these media in preaching the gospel and to instruct 
men in their proper use; on the laity’s duty to instill a human 
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and Christian spirit into them; and on the duty of those who 
use them to know and apply the relevant norms of morality. The 


VATTEL 


Declaration on Christian Education.—The draft was dis. 


council proclaims the right of man to information, which must 
be true and complete within the limits of justice and charity. It 
also proclaims that the moral order has absolute primacy in rela- 
tion to the so-called rights of art. Finally, the council sketches 
the pastoral use that the church should make of these media. 
The council asked the pope to extend the duties and compe- 
tence of the Secretariat for the Supervision of Publications and 
Entertainment and to appoint to it experts, including laymen, 
from various countries. It also ordered the establishment of 
national offices in every country to instruct the faithful in these 
areas. 

Declaration on Religious Freedom.—This schema encoun- 
tered persistent opposition from a small but active minority con- 
sisting mostly of many Spanish, some Italian, and some Latin- 
American fathers. It was vigorously supported by the bishops of 
the United States. In the second period it was introduced (as the 
fifth chapter of the draft of a decree on ecumenism) by the Secre- 
tariat for Promoting Christian Unity, but was not discussed, al- 
legedly because of lack of time, A revised draft was discussed 
in the third period but was not put to a vote. In the fourth ses- 
sion another revision was discussed, and when the long-deferred 
preliminary vote was taken on Sept. 21, 1965, the fathers by an 
overwhelming majority (1,997 to 224) accepted the text as the 
basis of a definitive declaration. The success of the progressives 
on this occasion was perhaps the climax of the whole council. 
The declaration was adopted by a vote of 2,308 to 70 on Dec, 7, 
1965, and was then promulgated by Pope Paul. 

The subtitle of the declaration is “The right of the person and 
of communities to social and civil freedom in matters religious.” 
The council affirms the right of the human person to immunity 
from coercion by any human power, and it asserts that this right 
to freedom is founded on the dignity of the person. It is man’s 
duty and right to seek truth, especially in religious matters, and 
to follow his conscience, Government should respect and favour 
religious life but should not command or inhibit religious acts. 
The council finds support of its teaching in the fact that man’s 
response to God in Faith must be free, and in the words and ex- 
ample, as well as in the attitude toward civil authority, of Christ 
and his disciples. Religious freedom should be safeguarded every- 
where with effective constitutional guarantees. 

Declaration on the Church’s Attitude toward Non-Chris- 
tian Religions.—Originally introduced by Cardinal Bea in 1963 
as the fourth chapter of the draft on ecumenism, under the title 
“the church’s attitude toward non-Christians and especially Jews,” 
this declaration was discussed in the third period and then was sub- 
stantially accepted, with 1,651 fathers in favour, 99 opposed and 
242 in favour with reservations. It was decried especially by 

~ fathers from Arab countries who apparently feared reprisals from 
Muslim governments. The Secretariat for Promoting Christian 
Unity, however, conducted an intensive campaign in the Near East 
to allay suspicions of any intention to benefit the state of Israel 
or Zionism. Meanwhile Jewish organizations and individuals ap- 
plied considerable pressure on the council. In the last vote in a 
general congregation (Oct. 15, 1965) 250 fathers out of 2,013 
were still averse to the revised draft, but in the public session of 
Oct. 28 the declaration was promulgated after being voted in by 
2,221 against 88. 

In it the council asserts that all peoples have one community, 
origin, and goal. It says that in the advanced religions such as 
Hinduism and Buddhism the church rejects nothing that is true 
and holy, and it esteems the Muslims. The council points out the 
church's roots in the Old Testament and its ties with the Jewish 
people, whom God still holds most dear, It declares that what 
happened in Christ’s passion cannot be charged against all the 
Jews then alive or against the Jews of today. (Although it does 


cussed in the third period and was approved in substance in spite 
of 419 negative votes. The vote in the public session of Oct, 28 
1965, in which it was promulgated, was 2,290 to 35.. The council 
here declares the right of all men to education and the right of 
children to moral instruction and defines the special goals of 
Christian education. It asserts that parents must have true free. 
dom in the choice of schools for their children. The counci} lays 
down guiding norms for Catholic schools and for Catholic students 
in non-Catholic institutions. (R: Fy TR) 
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VATTEL, EMERICH DE (1714-1767), Swiss he a WS 
reputation rests chiefly upon his treatise on intent y 1714. 
born at Couvet, in the principality of Neuchâtel, Apri Bi buta 

The treatise, he frankly confessed, was not an original w 

popularization of a volume published in 1749 by tl 
philosopher Christian Wolff and entitled Jus gentium. 


ose 


not mention the word “deicide,” as many had desired, it repels the 
accusation in equivalent terms.) It teaches that the Jews should 
not be represented as rejected or accursed and that the church 
deplores hatred and persecution of them and reproves discrimina- 
tion or harassment based on race, colour, social status, or religion. 


own work, published in 1758, bears the title Le Droit a w 

(“Law of Nations”); with the subtitle “Principles of Natit il 

Applied to the Conduct and Affairs of Nations and Sove 

Vattel died at Neuchatel on Dec. 28, 1767. di complex 
Vattel’s analysis of international law is elaborate an 


VATTERN—VAUBAN 


He explicitly rejects Wolff’s conception of a commonwealth of 
nations, a world state having authority over its component mem- 
pers; inits place he substitutes rights and obligations derived from 
the law of nature, which he holds to be binding upon nations as 
upon their individual citizens. Where the inference from the law 
of nature is clear, the rights and duties are absolute; where the 
inference is not clear, each state must be allowed to judge for itself 
the extent of its obligations, with the result that many of Vattel’s 
conclusions are no more than his personal interpretations of the 
proper conduct of sovereigns. 

In spite of its logical weaknesses, Vattel’s treatise exercised 
great influence over the development of international law, espe- 
cially in the United States, where it was quoted not only by sec- 
retaries of state but also by federal judges in cases involving 
international law. His wealth of illustrations came to serve as 
precedents, and his liberal and humanitarian principles were read- 
ily adaptable to the policy of a democratic state. The principles of 
liberty and equality that he had absorbed in his native country 
fitted well into the ideals of the Declaration of Independence. 
Particularly his defense of neutrality and his detailed rules upon 
commerce between neutrals and belligerents proved to be of serv- 
ice to U.S. statesmen. 

Translations of Vattel’s work appeared almost immediately after 
its publication, the translation by Joseph Chitty being perhaps 
the best known. In 1916 the Carnegie Endowment for Interna- 
tional Peace published a photographic copy of the original text of 
1758, with an introduction by Albert de Lapradelle and a new 
translation by C. G. Fenwick. 

See Charles G. Fenwick, “The Authority of Vattel,” American 
Political Science Review, 7:395 (1913), 8:375 (1914); Arthur 
Nussbaum, Concise History of the Law of Nations, rev. ed. (1956). 

j (C. G. Fx.) 

VÄTTERN, a lake in south-central Sweden, 81 mi. (130 km.) 
long and about 19 mi. (31 km.) in extreme breadth. It has an 
area of 738 sq.mi. (1,912 sq.km.), a maximum depth of 420 ft. 
(128 m.), and its surface is 289 ft. (88 m.) above sea level. The 
lake, which is known for its dangerous currents, occupies a faulted 
depression north of Småland and is drained east into the Baltic 
by the Motala Ström. With cliffs to the east and west there are 
few harbours or islands. A notable exception is Visingsö Island 
(area 9.5 sq.mi, [24.5 sq.km.]), the site of a prehistoric burial 
mound, The area developed after 1832 with the opening of the 
Göta Canal, Jönköping at the southern end of Vättern and Motala 
on the northeastern shore are important industrial towns. Tourism 
is important at Vadstena, 8 mi. (13 km.) S of Motala with St. 
Bridget’s Convent (c. 1383), the “Blue” Church (1395-1424), 
and the 16th-century castle of Gustavus I Vasa. (A. C. OD.) 


VAUBAN, SÉBASTIEN LE PRESTRE DE (1633- 
1707), marshal of France, was the most celebrated of military en- 
gineers, He was born in May 1633, at Saint-Léger-de-Foucherest, 
near Avallon in Burgundy, a few miles from his grandfather’s 
castle of Vauban. In 1651, when the Third War of the Fronde 
(g.v.) was breaking out, he received a cadetship from the mal- 
content Louis II de Bourbon, prince de Condé (q.v.). He soon 
showed some talent in laying out field fortifications; and in 1653 
he was defending towns in the Argonne for the rebels when the 
marshal Henri de La Ferté-Senneterre captured them and brought 
him to the winning side as an officer in his own regiment, Vauban’s 
Opportunity came in 1654, with the siege of Stenay, which had been 
a base for Condé’s supporters: it fell after 33 days’ siege; and on 

‘ay 3, 1655, Vauban, who had received two wounds, was admitted 
as a “king’s engineer.” K 
i For the next 20 years the capture of a fortress was the objec- 
tive of almost every movement. of Louis XIV’s forces. Vauban, 
who was wounded again at Valenciennes (1656) and at Montmédy 
(1657), was chief engineer at the siege of Gravelines (1658). 
Though the engineers had as yet no place in the military hier- 
archy, they were encouraged by the king’s ministers; and in 1663 
the king gave Vauban a company in the Picardy regiment. He 
served directly under the king in the War of Devolution (q.v.; 
and see Dutcu Wars); Tournai, Douai, and Lille were besieged 
and captured (1667), and Vauban’s reward was a pension, a lieu- 
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tenancy in the Royal Guards, and, in 1668, the governorship of 
Lille Citadel. From the end of 1667, moreover, Vauban was en- 
trusted with the effective functions of “commissary general of 
fortifications” (the title remained officially with Nicolas de Cler- 
ville till 1677). 

From the War of Devolution onward, projects for new fortifi- 
cation called Vauban to every part of France. He conducted an 
immense correspondence with the king and with the minister 
Louvois (q.v.), and his technical memoranda on siegecraft started 
a great series of writings which made his “systems” of fortifica- 
tion and of siege-work the focus of military studies in Europe 
for more than a century. The great Dutch War, which began in 
1672, brought more fame to him than to the marshals command- 
ing the French armies, for he shared the honour of the king’s suc- 
cessful sieges. His rapid success at the siege of Maastricht (1673), 
where he first used a complete system of “parallels” (see Forti- 
FICATION: Permanent Fortifications), earned him the rank of in- 
fantry brigadier (1674), together with enough money to buy the 
chateau of Bazoches, near Vauban Castle; after the capture of 
Condé (the fortress in Hainaut) and of Bouchain he was pro- 
moted again (1676); but on the fall of Valenciennes (1677), 
where he persuaded the king to order assault in daylight, against 
the advice of Louvois and of five marshals, he received only a 
money gift. He had to wait until 1688 before he was lieutenant 
general, and he was disappointed. Meanwhile in 1680 and 1681 
he toured the whole French frontier and part of the coast; and 
at Strasbourg (1681), at Luxembourg (which he captured in 
1684), and at Landau (1687) he designed great fortresses of the 
most modern pattern. 

Vauban’s promotion to lieutenant general seems to have fol- 
lowed his capture of Philippsburg (autumn 1688), under the nom- 
inal command of the dauphin Louis, when the War of the Grand 
Alliance (q.v.) was breaking out. At Philippsburg he introduced 
ricochet gunfire, whereby the cannonball could be made to bounce 
forward over parapets and to hit several objectives before its force 
was spent. At the same time he was urging the adoption of the 
socket bayonet, another invention of his. He took Mons in 1691 
and Namur, rapidly and with very few casualties, in 1692 (he was 
always more ready to expend ammunition than lives). At the 
siege of Charleroi, in 1693, he was for the first time in command 
of a division of infantry; in 1694 he was sent to hold Brest when 
the English threatened Brittany; in 1695 he cooperated in the 
defense of Namur but could not save it; and in 1697 he helped 
to capture Ath. After the Peace of Rijswijk he worked at Neuf- 
Brisach, last of the 160 fortresses which he built or redesigned. 

Vauban’s health troubled him, and he had reached his last stage 
when the War of the Spanish Succession began. In June 1702, he 
wrote to the king and asked to be made a marshal and to be given 
a house in Paris. In September his masterpiece, the fortress of 
Landau, was captured by Louis of Baden; but at last, on Jan. 14, 
1703, he was appointed marshal of France. He was allowed to 
capture Alt-Breisach (summer 1703) and then recalled (1704). 
His last active service was to organize an entrenched camp at 
Dunkerque (1706). 

Vauban devoted his leisure to writing on nonmilitary themes, 
composing a memorandum for the recall of the banished Hugue- 
nots (1689), treatises on forestry, on river navigation, and on 
the rehabilitation of the colonies (all 1699), and a project for a 
general peace, involving the surrender of Spain to the Habsburgs 
in return for a consolidation of France’s eastern frontier (1706). 
His Projet d'une dixme royale, printed anonymously and privately 
circulated by him in 1707, proposed to abolish not only the taille 
(q.v.), which he saw to be grossly oppressive for the peasantry, 
but nearly all other taxes and to substitute a “royal tithe” from 
which no class should be exempt (to present his case, he proved 
himself a pioneer of statistics). The book was banned from public 
sale in France, but went through about 14 editions in two years 
(Eng. trans. 1708). Vauban died on March 30, 1707, 

Vauban’s treatises De l’attaque et de la défense des places 
(written 1705-06) were printed in 1737 (new ed., 1829). There 
is an edition of the Projet d’une dixme royale by E. Coornaert 


(1933). 
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See P. Lazard, Vauban (1934) ; Sir Reginald Blomfield, Sébastien le 
Prestre de Vauban (1938). (L D. E.; X.) 

VAUCLUSE, a département of southeastern France, formed 
in 1793 from the Comtat Venaissin, the principality of Orange, and 
part of Provence (g.v.). It is bounded north by Drôme départe- 
ment, east by Basses-Alpes, south across the Durance River by 
Bouches-du-Rhône, and west across the Rhône by Gard and Ar- 
dèche and is included in the economic region of Provence-Côte 
d’Azur-Corse. Area 1,381 sq.mi. (3,578 sq.km.). Pop. (1962) 
303,536. The canton of Valréas, surrounded by the département 
of Dréme, is a small exclave of Vaucluse. 

The western part of the département consists of the lowlands 
of the Rhône Valley, crossed by streams from the limestone 
Prealpes, including the Aigues, Ouvéze, Nesque, Sorgue, Durance, 
and Coulon. The west-east blocks of the limestone mountains 
(the Lubéron, Saint-Christol Plateau, and Ventoux) that occupy 
the eastern part of the département rise steeply from the plain 
and reach 6,273 ft. (1,912 m.) in the Ventoux. The mountains 
are snowy and windy in winter and parched in summer and are 
harsh and forbidding, with scanty soil and few resources. The 
Ventoux massif projects toward the Rhéne Valley in the serrated 
Dentelles de Montmirail. At the margin of the Saint-Christol 
Plateau, Fontaine-de-Vauclise, famous for its association with 
Petrarch (q.v.), is the scene of the resurgent spring by which the 
Sorgue River issues from the recesses of the limestone and nearby 
supplies a factory that makes high-quality paper. 

The Rhône plain, with varied soils that include rich alluvium 
and stony gravel terraces, has a sunny, Mediterranean climate and 
is extensively irrigated by channels derived from the Durance and 
other Alpine streams. Some of these irrigation channels date from 
the Middle Ages, but the irrigated area has been greatly extended 
in the past century. Formerly agriculture was based largely upon 
tree crops (mulberry, vine, olive, and almond) and cereals, with 
madder on the marshy bottomlands. The vine and almond are 
still important, and Chateauneuf-du-Pape in the Rhône Valley 
below Orange gives its name to a famous vintage, The irrigated 
areas are divided into a fine pattern of tiny plots, separated by 
cypress windbreaks and lower screens of canes that protect the 
delicate crops against the mistral, the powerful wind that sweeps 
down the funnel-shaped Rhône Valley from the surrounding moun- 
tains, With heavy manuring a continuous succession of vegetable 
and green fodder crops is grown. On the lightest soils asparagus 
is important, The homes of the smallholders are thickly strewn 
between the old village clusters, which often occupy perched de- 
fensive sites. The old walled market towns, Carpentras, Cavaillon, 
Châteaurenard, and especially Avignon, have been resuscitated, 
and their industries include fruit canning and box making. 

The great multipurpose Donzére-Mondragon scheme to harness 
the Rhône for power, irrigation, and navigation lies partly within 
the département. A derivation canal leading off the Rhéne from 
its rocky defile at Donzère, in the département of Drôme, rejoins 
the river 18 mi. (28 km.) farther south at Mondragon. Along 
its course, near Bolléne, is the André Blondel power station, and 
the canal also provides water for the extension of irrigation in the 
district round Orange. 

Avignon (q.v.) is the préfecture of the département, which is 
divided into three arrondissements centred upon Avignon, Carpen- 
tras, and Apt. The département forms the diocese of Avignon but 
comes under the académie of Aix and the Court of Appeal at 
Nimes. 

Avignon, with its 14th-century papal palace and the remains 
of a 12th-century bridge that is famous in song, is an important 
tourist centre. It stagnated for centuries after its period of opu- 
lence as the 14th-century centre of the papacy, but it has revived 
since the mid-19th century with the coming of railways and the 
agricultural development of the surrounding district. Orange is 
notable for its Roman remains, including a well-preserved trium- 

phal arch and theatre. (Ar. E. S.) 

VAUD (Ger. Waapr), a canton of southwestern Switzerland 

(area 1,240 sq.mi. [3,211 sq.km.], 85% of which is productive), 
extends along most of the northern shore of the Lake of Geneva, 
and up the Rhéne River to just beyond Bex. There the cantonal 
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boundaries turn north to include the mountainous. regions of 
Diablerets, Chateau-d’Oex, Pays-d’Enhaut, Villars, and Leysin, 
In the west the canton is bounded by the Jura Mountains and ex 
tends a short way along the western shore of the Lake of Neuchâ. 
tel, with a long narrow eastern tongue stretching past: Payerne, 
The Avenches region, a few miles beyond, forms an enclave in 
Fribourg, parts of which, in turn, form enclaves within Vaud, The 
region also contains parts of the Lake of Morat and the whole 
of the Lake of Joux. It is drained by the Rhéne and numerous 
smaller rivers. The plains lying near the lakes comprise sand- 
stone subsoil covered with strata of moraine and gravels that 
originated in the Ice Age. The Alps of the Western Bernese Ober. 
land contain Diablerets (10,528 ft. [3,209 m.]), the highest sum. 
mit in the canton, and more than 4 sq.mi. (10 sq.km.) of glaciers, 
The climate is mild and the sunshine record high, The regions 
up to 6,000 ft. (1,800 m.) are thickly wooded, while the fertile 
plains are given over to pastureland and crops. 
History.—The earliest known inhabitants of the region were 
lake dwellers. Next came the Celtic Helvetii (¢.v.) who, while 
attempting to migrate south, were defeated by Julius Caesar near 
Bibracte in 58 B.c. From that period date the Roman occupation 
and the establishment of important towns such as Viviscus 
(Vevey), Lausonium (Lausanne), and Noviodunum (Nyon). Jn 
27 B.c. the emperor Augustus created the Civitas Helvetiorum, 
with its capital at Aventicum (Avenches), where important re- 
mains may still be seen. The Romans introduced vine growing and 
imposed their language. Between the 2nd and 4th centuries, the 
Alamanni made frequent incursions into the territory, In the sth 
century they were driven back by the Burgundians, who settled 
there and adopted the language, as did the Franks of the Mero- 
vingian Dynasty, followed by the Carolingians in 888, when the 
region between the Jura and the Alps became part of Transjurane 
Burgundy until 1032, The Zaehringen Dynasty was succeeded in 
1218 by the counts of Savoy, one of whom, Peter II, gave political 
unity to Vaud. In the 15th century the power of Savoy declined, 
and in 1476 after the defeat of Charles the Bold at Morat the 
country was overrun by the Bernese, who finally annexed Vaud in 
1536 and imposed the Reformation by force. In 1723 Jean Daniel 
Davel, incensed with the increasing severity of the Bernese rule, 
organized an abortive revolution, which failed for lack of popular 
support. Subsequently discontent grew and political opinion be- 
came much excited by the outbreak of the French Revolution; 
a Vaudois exile; F. C. de La Harpe, persuaded the Directory in 
Paris to march on Vaud. The French troops were received ene 
thusiastically, and the “Lemanic Republic”? was proclaimed (Jar 
uary 1798), succeeded by the short-lived “Rhodanic Republie 
till in March 1798 the canton of Léman was formed., The presen 
canton of Vaud was set up in 1803, The unpopular con 
of 1803 and 1814 were replaced by that of 1831. Vaud sul He 
quently joined the anti-Jesuit movement, opposed the Sonderbit 
and accepted the new federal constitution of 1848, of which Po 
Druey of Vaud was one of the two drafters. From 1839 Be : 
the canton was torn by religious strife that ended in 1847 wi a) 
splitting off of the “free church.” In 1882 the Radin 
tained a great majority, and in 1885 the constitution of 186 
revised. (See SWITZERLAND: History). aea PAEA 
Administration and Population.—Vaud is divided in ia 
administrative districts and 386 communes. The legislature i) 
sists of a Grand Conseil of 197 members and an executive Under 
d'état of 7 members; both bodies hold office for four years. a 
a constitutional amendment (February 1960) the canton ‘aie 
vided into 30 constituencies, members of the Grand Consi 
elected according to a system of proportional representat shy 
government can be compelled by 12,000 citizens to consi ei 
legislative or constitutional project; this initiative daten te 
1845. Since 1885 the referendum has existed in its fac ‘nits 
form (12,000 signatures required) for certain measures an i 
obligatory form for financial matters. The two members 7 
federal Ständerat (Council of States) are named by a (Ne 
Conseil, while the 15 members of the federal Warina i 
tional Council) are chosen by popular vote. In 1959 Vau 
the first canton to adopt women’s suffrage. 
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At the 1960 cantonal census, the population, mainly French- 
speaking, numbered 429,512; Lausanne, the canton’s capital and 
the fifth largest town in Switzerland, had 126,328 inhabitants, 
Montreux 12,222, Vevey 16,269, Yverdon 16,338, Pully 12,505. 
Other towns are Renens, Morges, Prilly, Sainte-Croix, Nyon, 
Tour-de-Peilz, and Payerne. Approximately 80% of the popula- 
tion is Protestant and 19% Catholic. 

The Economy.—Vaud is the greatest wine-producing district 
in Switzerland (mainly white wine), the best-known vineyards 
being at Yvorne and Lavaux. The crop most widely grown is 
wheat; Orbe produces sugar beets and the Broye Valley tobacco. 
Limestone and sandstone are quarried in the Jura, while salt is 
mined at Bex. Although Vaud is not an industrial canton, Sainte- 
Croix is famous for watches, phonographs, and music boxes. Other 
products include typewriters, cameras, and batteries (at Yverdon), 
chocolate (Orbe), files (Vallorbe), cigars (Grandson), wire and 
cables (Cossonay), biscuits (Morges), and turbines and rolling 
stock (Vevey). The most important activity, however, is tourism, 
and Vaud possesses many well-known lakeside resorts, notably 
Montreux, Vevey, Lausanne, Morges, and Nyon, as well as nu- 
merous mountain resorts (Villars, Leysin, Chateau-d’Oex, and 
Diablerets). 

Communications are highly developed. A vast network of roads 
and mountain railways links the plains to the mountain resorts, 
while the Simplon railway and the main road to Italy pass along 
the Lake of Geneva. 

(R. D. V.) 

VAUDEVILLE. The term 
vaudeville, which in modern pop- 
ular usage in the United States 
and, to a lesser. extent, in En- 
gland, is synonymous with music 
hall and variety shows (see Mu- 
sic HALL AND VARIETY), is of 
French origin. According to one 
derivation, it is a corruption of 
vaux-de-vire, satirical songs sung 
to popular airs in the 15th century 
in the Val (Vau)-de-Vire, Nor- 
mandy. It is possible that the 
author of some of the songs was 
Olivier Basselin (g.v.). This 
derivation fits in with character- 
istics which remained constant in 
French vaudeville: the songs 
were in couplets, were political 
and satirical, and were sung to 
popular tunes. The term vaude- 
ville was used to describe ballads 
of this type by Boileau in 1674, 

The term passed into theatrical 
Usage in the early 18th century 
as a device employed by profes- 
Sional actors and strolling players 
to circumvent the dramatic mo- 
Nopoly held by the state theatre, 
the Comédie Francaise. Forbid- 
den to perform legitimate drama, 
they were forced to present their 
plays in pantomime, interpreting 
the action with lyrics and cho- 
Tuses set to popular tunes: The 
comédies en vaudeville thus be- 
Came an established part of the 
repertory of the theatres in street 
fairs (théâtres de la foire), and 
Its success emboldened play- 
Wrights and producers to create a 
orm of light musical drama, with 
Spoken dialogue interspersed with 
Songs, These pièces en vaude- 
ville, as they were called, corre- 
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sponded in kind to the ballad opera (q.v.) of England and de- 
veloped into the specifically French opéra comique (q.v.); their 
history also forms part of the development of opera. 

Vaudeville continued to have its influence in the French theatre, 
and from the musical vaudevilles of C. S. Favart and M. J. Sedaine 
(qq.v.) developed the more literary comedies of Eugène Scribe 
and Eugène Labiche (gq.v.).. It also spread to Austria, where 
vaudevilles were popular in Vienna in the 18th and 19th centuries, 
and to Denmark, where it was introduced by J. L. Heiberg and 
imitated by Henrik Hertz (gq.v.). 

In the United States the development of variety entertainment 
was encouraged from the beginning, although the word vaudeville 
was not used to describe it until late in the 19th century. The 
companies that toured between the widely separated urban centres 
of the colonies and the early states founded their popularity as 
much on the entr’acte specialties of the individual performers as 
upon their legitimate offerings. The scattered frontier settle- 
ments eagerly welcomed strolling acrobats, singers and story- 
tellers where formal companies could not afford to travel. .In the 
larger cities so-called museums added freaks, trained animals and 
skits to their inanimate exhibits. Perhaps the best known of these 
was Phineas T. Barnum’s American museum in New York, estab- 
lished in 1841, In 1842 the Franklin theatre in New York ad- 
vertised itself as the first variety theatre in that city; it was at 
least the first New York theatre to maintain for a dozen years a 


(TOP LEFT) YVETTE GUILBERT, LITHOGRAPH POSTER BY TOULOUSE-LAUTREC; 
(TOP CENTRE) MC INTYRE AND HEATH, IN BLACKFACE; (TOP RIGHT) W. C. 
FIELDS; (BOTTOM LEFT) WILL ROGERS; (BOTTOM CENTRE) HARRY LAUDER; 
(BOTTOM RIGHT) EVA TANGUAY 
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program of what was later called vaudeville. It opened with J. 
Morris’ Concert and Olio company of 20 persons, offering living 
models, magic lantern slides, comic lecturers and so on. 

The olio seems to have originated as a feature of the minstrel 
show (q.v.), a variety entertainment that came into popularity in 
the decades before the Civil War. The minstrel show, performed 
by a troupe of white men in blackface, consisted of a first part of 
songs and jokes, a second part or olio of skits and specialties, and a 
finale that usually was a legitimate play digested or parodied. 

In the 1850s and 60s straight variety began to grow in popular 
favour until the “concert saloons” in which it was played out- 
numbered the regular theatres and spelled the death of the resi- 
dent minstrel troupe. Many of these saloons were described as 
“dumps and slabs,” the equivalent of the British “free and easies,” 
beer parlours whose patrons were generally masculine and lower 
class and whose programs were always vulgar and sometimes down- 
right obscene. But with the debut of Tony Pastor at the American 
theatre in the 1860s vaudeville became increasingly domesticated 
and respectable, with performance standards of narrow but in- 
credible perfectionism. After a brief career as a singer of senti- 
mental ballads, Pastor established on 14th street a small theatre 
dedicated in 1881 to the “straight, clean, variety show.” His un- 
expected success encouraged other managers to elaborate on his 
code of prohibitions, until vaudeville achieved the innocuousness 
of a Sunday school picnic. 

The vagabond life of the vaudeville performer (Fred Allen called 
him part gypsy and part suitcase) forced him to develop the quali- 
ties that made the vaudeville stage a training ground for the more 
serious theatres arts: precision, polish, timing and secure re- 
sources for producing gaiety or pathos on demand. The vaudeville 
actor was rarely allowed more than ten minutes for his turn, which 
meant that he must be able to establish himself without wasted 
motion, must display his talents with unvarying skill and move 
speedily to the climax, or “wow finish,” knowing that he had no 
second chance. Under such conditions were developed the talents 
of Pat Rooney, the song-and-dance man; W. C. Fields, juggler and 
comic; and (Jim) McIntyre and (Tom) Heath, whose “Ham 
Tree” was perhaps the most famous of all blackface skits. Out of 
vaudeville and into the legitimate theatre went such stars as Sam 
Bernard, Lillian Russell, (Charles) Evans and (Bill) Hoey, May 
Irwin, Francis Wilson and Nat C. Goodwin. Through vaudeville 
such European stars as Harry Lauder, Albert Chevalier, Yvette 
Guilbert and Vesta Victoria first confronted United States audi- 
ences. A typical bill might open with a song-and-dance team, fol- 
lowed by a singer, a comedy sketch, a monologuist, a character 
specialty (such as Will Rogers, with trick cowboy-style roping and 
comic patter), a musical act from the legitimate theatre, a dramatic 
skit (like the oft-performed The Valiant), a “headliner” (such as 
the singer Eva Tanguay, the “I Don’t Care Girl”), concluding with 
an acrobatic troupe. From about 1895, a short program of motion- 
picture views was used to “clear the house.” 

In the days of Tony Pastor, vaudeville was an individual opera- 
tion, the manager booking acts for his theatre alone, and the acts 
moving from theatre to theatre and town to town as bookings 
were offered them. By the end of the 19th century, however, the 
era of the vaudeville chain, a group of houses controlled by a sin- 
gle manager, was firmly established. Among these managers were 
Percy C. Williams, who operated a dozen theatres in New York 
city, Sylvester Z. Poli in New England, Alexander Pantages on the 
west coast, Charles Kohl and George Castle in the midwest and 
Gus Sun in Ohio. Dominating all was Benjamin Franklin Keith, 
who had opened a museum in Boston in 1883. Two years later he 
joined forces with Edward Franklin Albee to establish the Boston 
Bijou as the home of “continuous vaudeville,” playing from 10 A.M. 
to 11 p.m. Success led Keith and Albee to Providence, to Phila- 
delphia and finally in 1893 to New York. By 1920 Keith and 
Albee controlled nearly 400 theatres in the east and midwest, a 
chain governed by an iron financial and managerial hand and oper- 
ated on puritanical principles. Through its United Booking office 
(1900) and its company union, the National Vaudeville Artists 
(1916), it achieved a near monopoly on both talent and production. 

Keith and Albee’s chief opposition came from the Orpheum cir- 


VAUGELAS— VAUGHAN 


cuit, whose manager, Martin Beck, controlled houses from Chicago 
to California. Beck built the Palace theatre in New York, from 
1913 to 1932 the outstanding vaudeville house in America, Chiti 
cism too came from the trade paper Variety, founded by Sime 
Silverman in 1905 to report honestly and frankly on the conditions 
of the profession and to comment without fear or favour on the 
performers, performances and the managers. Final defeat for 
vaudeyille came from mechanically reproduced theatre entertain. 
ment. Motion pictures, first introduced in 1896 by the former 
brewers John Koster and Adam Bial at their 34th Street Music hall 
in New York city as an added attraction, gradually consumed more 
and more of the performing time until, after the advent of the 
“talkies” about 1927, the customary bill featured a full-length mo. 
tion picture with “added acts” of vaudeville. Circuits dwindled 
and playing time grew shorter. Keith-Albee absorbed Orpheum, 
but the combine was in turn absorbed by a film company. | A great 
financial depression and the rapid growth of sponsored radio in 
the 1930s further restricted vaudeville to a few large population 
centres. After World War II the rapid development of television 
was another blow and vaudeville became almost a thing of the 
past. See also THEATRE. 

BreriocraPuy.—M, Willson Disher, Music Hall Parade (1938); G.C. 
Odell, Annals of the New York Stage, esp. vol. iv (1927-31); G. F. 
Golden, My Lady Vaudeville (1909) ; E. Renton, The Vaudeville The- 
atre (1918) ; Douglas Gilbert, American Vaudeville (1940) ; Abel Green 
and Joe Laurie, Jr., Show Biz (1951); Variety. (A. S. Dr.) 

VAUGELAS, CLAUDE FAVRE, SEIGNEUR DE (1585- 
1650), French grammarian and an original member of the Aca- 
démie Française, played a major role in the reform and develop- 
ment of the French language of literature and of polite society. 
Born at Meximieux (Ain) on Jan. 6, 1585, he was by profession a 
courtier, taking service successively with the duc de Nemours 
(1607) and Gaston d’Orléans (1626). A precarious royal pension 
of 2,000 livres did little to relieve his straitened circumstances, 
and he finally mortgaged the barony of Pérouges, which had been 
purchased by his father. He died in Paris in February 1650. 

Vaugelas was an habitué of the salon of the marquise de Ram- 
bouillet (q.v.). His assiduity, his taste and judgment in questions 
of speech and writing, and a suave moderation soon earned him 
the respect of men of letters no less than of courtiers. With the 
grudging consent of Richelieu he was made responsible in 1639 
for the projected dictionary of the Académie, but his fame rests 
upon his Remarques sur la langue françoise, utiles à ceux qu 
veulent bien parler et bien escrire (1647). In these he claims 
to have done nothing more than record good usage, which he s 
fines as the speech of the “soundest” (les plus sains) elements x 
the court and the written language of the “soundest” authors 0 
the time; but his contemporaries soon accepted as authen aaa 
his own decisions in cases of doubtful or conflicting usage: Heit 
Vaugelas” meant to speak not merely correctly but elegantly, an 
the Remarques became “la Bible de I’usage.” His translation 
(published 1653) of the Roman historian Curtius Rufus, hee 
which he was engaged most of his life, now appears as an act 

iety. 
E aE eeaeues sur la langue françoise (1934), and T 
mentaires sur les Remarques de Vaugelas, 2 vol. (1936), both rol i 
Streicher.. See also F. Brunot, Histoire de la langue française, i de 
(1909); A. Adam, “Pour le troisième centenaire des ‘Remari y 
Vaugelas,” Mercure de France, vol. 300 (June 1947). F stic 

VAUGHAN, HENRY (1622-1695), British poet an IN, 
remarkable for the range and intensity of his spiritual intua, 
came of an ancient Welsh family and was born on April ake Tife. 
at Llansantffraed, Breconshire, where he lived nearly all a by 
He and his twin brother Thomas were privately edu es 
Matthew Herbert, a neighbouring rector, and went on 0 zand 
college, Oxford. Henry spent two years there from about 1039 ° 
then went to London to study law, but he was summoné 
1642 on the outbreak of the Great Rebellion, in whi h 
have taken some part on the royalist side. In 1646 Hee 
Poems, With the Tenth Satyre of Juvenal Englished ( ie verse 
of Human Wishes”) and he had another volume of sec roundly 
ready the next year; but between 1646 and 1650 he was Pt sult 0 
impressed by George Herbert’s poetry and, partly as diate all 
this, underwent a “conversion” which led him to rep! 
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“idle verse.” His Silex Scintillans (1650, enlarged 1655) and the 
rose Mount of Olives or Solitary Devotions, (1652) show the 
depth of his religious convictions and the authenticity of his poetic 
genius. Of his secular poems, Olor Iscanus was published in 1651 
and Thalia Rediviva in 1678, both ostensibly without his sanction; 
but it is his religious poetry that has made his name live. He 
translated a number of short moral and religious works in prose, 
four included in Olor /scanus, one in The Mount of Olives and 
four in Flores Solitudinis (1654). By that time he had become 
interested in medicine and, probably at his brother’s instigation, 
he translated two medical works by Heinrich Nolle, under the 
titles Hermetical Physick (1655) and The Chymists Key (1657). 
When he began to practise medicine is not known, but he seems 
to have continued to do so with good results until shortly before 
he died in Llansantffraed on April 23, 1695. He was twice mar- 
ried. Little is known about his character except for Anthony à 
Wood’s observation that he “was esteemed by scholars an in- 
genious person, but proud and humorous,” and for what can be 
gathered from his letters (nine are extant) and his published works. 

Vaughan learned a great deal from other writers and borrowed 
many phrases from George Herbert. He was nevertheless one of 
the most original poets of his day. His chief asset was a gift of 
spiritual vision or imagination which enabled him to write of im- 
material things more freshly and convincingly than any of his 
contemporaries except Milton; and this is illustrated not only in 
the famous lines beginning 

I saw Eternity the other night 
$ Like a great Ring of pure and endless light, 

but when he plays the same light of eternity round things of 
common experience. He was a great lover of natural beauty and 
took easily to the old notion of a life in nature, making it his faith 
that every flower enjoys the air it breathes and that even sticks 
and stones share in the earnest expectation of the creature: 


I would I were a stone or tree... 
Then should I (tied to one sure state) 
All day expect my date, 


and 
Each Bush 
And Oak doth know I AM; canst thou not sing? y 

The often-pointed contrast between unfallen nature and degen- 
erate man gained force with him from the political events of the 
1640s; and these may also help to explain Vaughan’s retrospec- 
tion, his idealizations of the past and his readiness to admire all 
fresh, unspoiled, pristine existences, including childhood, the time 
of “white Celestial thought” and paradisal memories: 

When on some gilded Cloud, or flower, 

My gazing soul would dwell an hour, 

And in those weaker glories spy 

Some shadows of eternity. 

The element of greatness in Vaughan’s poetry owed much to 
his power of seeing all things sub specie aeternitatis, nourished in 
him not only by Christian theology but by Neoplatonist traditions 
and the sort of theosophical speculations favoured by his brother 
Thomas. Some features of Vaughan’s poetry have analogies in 
that of Wordsworth (the similarities between “The Retreat” and 
the ode on “Intimations of Immortality” have often been appre- 
ciated); and it is possible that Wordsworth was influenced by 
Vaughan. 

His technical accomplishments were of a higher order than has 
Usually been recognized. He had not Herbert’s sense of build and 
finish, but he knew how to make idiomatic usage serve the pur- 
Poses of poetry, and he was a master of evocative phrasing and 
Persuasive rhythm, His prose also deserves attention, not only 
for its molding and fluency but for the further light which it 
hrows on his mind and imagination; for though most of it is 
translation he often interrupts his originals to insert his own self- 
revealing comments. 

His poetry was largely disregarded in his own time and for 
Over 100 years after his death. In the roth century several edi- 
tions appeared, of which those by H. F. Lyte, A. B. Grosart and 
E. K. Chambers were the chief. His Works were edited by L. 
C. Martin (2nd ed. 1957). 
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See F. E, Hutchinson, Henry Vaughan: a Life and Interpretation 
(1947). (L. C. Mn.) 

VAUGHAN, THOMAS (1622-1666), British chemist and 
mystic whose writings, once notorious for their obscurity, are yet 
sometimes comparable with those of his elder twin brother Henry, 
the poet, was born on April 17, 1622, at Llansantffraed, Brecon- 
shire. Thomas was educated at Oxford and was ordained, for a 
time holding the living of his native parish; but he was evicted 
in 1650 on various charges including that of having borne arms 
for the king. Under the name of Eugenius Philalethes he pub- 
lished Anthroposophia Theomagica (1650), Anima Magica Ab- 
scondita (1650), Magia Adamica (1650), Lumen de Lumine 
(1651) and other works. After 1650 he worked in London as a 
chemist. He died in Albury, Oxfordshire, on Feb. 27, 1666. 

Thomas Vaughan was at once an empirical scientist and a hiero- 
phant of theosophical mysteries. Rejecting scholastic science, 
and despising those who limited investigation to the material world, 
he hoped by analysis to isolate the “first matter,” a concept which 
he seems to understand both physically and spiritually, and which 
would bring the experimenter near to the Creative Spirit itself, 
and break down the imagined barriers between the material and 
the spiritual worlds. Much of his speculation was rooted in Neo- 
platonist and cabalistic traditions, and seems to have been inde- 
pendent of his chemical researches, except insofar as these might 
throw light on the wider problems in which he was more deeply 
interested; the nature of the soul—‘a seed or glance of light . . . 
descending from the first Father of Lights,’—the effects of this 
separation, the hope and the way of complete reunion with the 
divine spirit. 

His esoteric language and fantastic symbols often baffled his 
readers and came in for some ridicule; and considering the abstract 
and elusive nature of his subjects his confident manner may seem 
less persuasive than he intended. He was nevertheless an honest 
seeker after truth, wayward and excitable, but intelligent and es- 
sentially modest. His works have moments of visionary power 
and luminous phrasing which recall his brother’s writing; but he 
is likely to be remembered more for his eccentric contributions to 
mystical philosophy than as a man of letters. 

The Works of Thomas Vaughan (1919), edited by A. E. Waite, 
includes his chief prose and verse in English; Henry Vaughan’s 
Thalia Rediviva: .. . With . . . Remains of Eugenius Philalethes 
(1678) includes his Latin verse; as does Complete Works (of 
Henry Vaughan), edited by A. B. Grosart, 4 vol. (1870-71). 

(L. C. Mn.) 

VAUGHAN WILLIAMS, RALPH (1872-1958), the most 
original English composer of his generation, was born at Down 
Ampney, Gloucestershire, on Oct. 12, 1872. The son of a parson, 
he was educated at Charterhouse, at Trinity College, Cambridge, 
and at the Royal College of Music, London. He studied with Max 
Bruch in Berlin (1897-98) and with Ravel in Paris (1909); but 
it was English folk songs, which he had begun to collect about 
1903, that fertilized his talent, enabling him to incorporate modal 
elements and rhythmic freedom into his personal style. 

He first made his mark with the cantata Towgrds the Unknown 
Region (1905), based on a text of Walt Whitman, followed by the 
Sea Symphony (1910), for voices and orchestra, also after Whit- 
man. His nine symphonies cover a vast expressive range. No. 2 
is the London, no. 3 the Pastoral. No. 4 and no. 6 are untitled 
but suggest a political origin. No. 5 was inspired by Bunyan’s 
Pilgrim’s Progress, from which he also made an opera, and no. 7 
is an adaptation of the music he wrote for the film Scott of the 
Antarctic. 

Of his stage works the ballet Job is characteristic of the serious 
prophetic side of Vaughan Williams. Hugh the Drover (1924), 
a ballad opera, is a direct product of his folk song interest. Sir 
John in Love (1929) is based on Shakespeare; Riders to the Sea 
(1937) is a word-for-word setting of J. M. Synge’s play; and The 
Poisoned Kiss (1936) is a comic extravaganza. None of these un- 
conventional works, except Job, established itself in the repertory. 
His concertos, too, are unconventional: they include works for the 
harmonica and the tuba. He wrote many songs of great beauty: 
On Wenlock Edge is a cycle on poems of A. E. Housman, and he 
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also set Stevenson, Shakespeare, Blake, and Whitman. Five 
Mystical Songs and Four Hymns show his predilection for apoc- 
alyptic words. He died in London on Aug, 26, 1958. 

Vaughan Williams was the English composer who broke the ties 
with continental Europe which for two centuries had, through 
Handel, Mendelssohn, and a succession of lesser Germans, vir- 
tually made Britain musically a province of Germany. Though 
Sir Hubert Parry and Sir Charles Stanford, Vaughan Williams’ 
teachers, had made a bid for independence, and Elgar had sounded 
an individual note, though still remaining in the continental tradi- 
tion, Vaughan Williams, like Borodin, Smetana, Falla, Grieg, and 
Sibelius, went to native folksong for the establishment of a na- 
tional style. He was helped by the fact that, contemporary with 
the folksong revival, a revival of interest in the music of the 
Elizabethan composers and Purcell was proceeding, and to this he 
could also attach himself. Vaughan Williams’ distinctive works 
thus created an entirely novel impression. His genius developed 
late, so that Romantic influences are discernible in his early work 
up to and even beyond the age of 30, After World War I (in 
which he served) his idiom became established and unmistakable, 
He continued composing to the last day of his life. He wrote in 
every form, from the humblest to the grandest, and in particular 
served the English choral tradition faithfully and generously. 

BretiocrapHy.—F. Howes, The Music of Ralph Vaughan Williams 

1954); S. Pakenham, Ralph Vaughan Williams (1957); U. Vaughan 

Jilliams, R. V. W.: a Biography of Ralph Vaughan Williams (1964) ; 
G. M.S. Kennedy, The Works of Ralph Vaughan Williams (1964). 


(F.S. H.) 

VAUQUELIN, NICOLAS LOUIS (1763-1829), French 
analytical chemist, discovered chromium and beryllium (qq.v.). 
He was born at Saint-Andre d’Hébertot, in Normandy, on May 
16, 1763. The son of a poor peasant, he won attention as a school- 
boy and was helped to a lowly position in an apothecary’s shop 
in Rouen (1777-79). After many hardships he was befriended in 
Paris by the experimental chemist A. F. Fourcroy, who made him 
his laboratory assistant (1783-91) and took him into his home, 
In later life Vauquelin repaid this kindness by making a place 
in his own home for Fourcroy’s two maiden sisters and by sponsor- 
ing, in his turn, the career of another peasant’s son, the gifted 
chemist, L. J. Thenard (q.v.). 

Vauquelin’s work with Fourcroy was at first published under 
his patron’s name, then jointly; after 1790 he published on his 
own authority, and from that year forward his name is associated 
with 376 papers. He also published Manuel de l’Essayeur (As- 
sayer’s Handbook; 1812), His investigations—patient, laborious, 
often brilliant—included the detection, in 1797, of the new ele- 
ments chromium (in a lead ore from Siberia) and beryllium (in 
beryl and emerald). He also discovered quinic acid, asparagine 
(1806; the first chemical isolation of what was later known to be 
an amino acid), camphoric acid, and other naturally occurring 
organic compounds. 

From 1795 Vauquelin held a number of teaching and consulta- 
tive posts; in 1809 he succeeded Fourcroy as professor of chem- 
istry to the medical faculty of Paris, His interests embraced 
literature, the arts, and politics. Always strongly republican in 
his sympathies—although during the Revolution he had rescued a 
Swiss soldier from the mob, an act that could have marked him 
for the guillotine—Vauquelin was elected in 1827 to the Chamber 
of Deputies from his native département of Calvados. He died 
at his birthplace on Nov. 14, 1829. 

See G. Bugge, Buch der grossen Chemiker (1955); M. E. Weeks, 
Discovery of the Elements, 6th ed. (1956). 

VAUQUELIN DE LA FRESNAYE, JEAN, Sieur DES 
Yvereaux (1536-1606 or 1608), French magistrate, poet, and 
moralist, followed in the wake of the Pléiade (q.v.) and introduced 
satire to France as a literary genre; it can be argued that his 
poetic theory (largely diluted from Ronsard’s) prepared the way 
for Malherbe. Born in 1536 in Normandy (at La Fresnaye-au- 
Sauvage or at Caen), he studied the humanities at Paris and law 
at Poitiers and Bourges. After 1558 he spent most of his life 
as a magistrate at Caen, where he died in 1606 or 1608. 

Vauquelin’s poetic works include Les Deus premiers livres des 
Foresteries (1555), Idillies et pastorales (published with his verse 
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Art poétique in 1605, though probably composed about 1560) 
five books of Satyres (1581-85), and some Sonnets, Epigrammes. 
and Epitaphes. L’Art poétique was commissioned by Henry JI] 
in 1574. Although his early poetry reveals some feeling for nature 
it lacks fire, and his style is poor. His other works include a verse. 
Pour la Monarchie de ce royaume contre la division (“In Favour 
of the Monarchy of This Kingdom as Against Disunion”) (1567 
or 1568) and an Oraison de ne pas croire légèrement la calomnie 
(“A Discourse Against Ready Credence of Slander”) (1587), 
BrstiocraPHy.—Editions: J. Travers, Les diverses péesies de Jean 
Vauquelin, 2 vol. (1869-70), and Oeuvres diverses ., , (1872); G, Pel- 
lissier, L’Art Poétique (1885); M. Bensimon, Les Foresteries (1956), 
See also R. Lebégue, La Poésie française de 1560 à 1630, vol. ii (1951), 
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(1715-1747), French moralist and essayist, helped to rehabilitate 
the concept of human nature after the pessimism of Pascal and 
La Rochefoucauld. He was born on Aug. 6, 1715, at Aix-en- 
Provence. ` Physically unfitted for the army, he nevertheless 
joined up in 1735 and served in the wars of the Polish and Austrian 
Succession. Broken in health, weary of army life, and despairing 
of promotion, he resigned his captaincy in 1744, hoping to obtain 
a post in the diplomatic service. But his prospects were ruined 
by an attack of smallpox which disfigured him. In 1745, follow- 
ing the promptings of his own nature and the advice of Voltaire, 
with whom he had been corresponding since April 1743, he reluc- 
tantly sought fame in literature and spent the rest of his short, 
pain-filled life in poverty in Paris (where on May 28, 1747, he 
died obscurely) but in some measure consoled by the friendship, 
respect, and admiration of a few friends, among whom were Ae 
F. Marmontel and Voltaire. He had published one moderately 
successful book, Introduction @ la connaissance de l'esprit 
humain; suivie de réflexions et de maximes (1746), in which the 
title essay was accompanied by some 700 maxims, aphorisms, and 
reflections. 

In form Vauvenargues’ work was influenced by the art of such 
17th-century writers as La Rochefoucauld and Pascal, whom he 
constantly read. But he followed the 18th century in its revolt 
against Pascal’s denial of this world and against the pessimistic 
view of man current among 17th-century Christian moralists. 
Despite occasional surges of religious feeling, he appears to have 
been a deist in the Voltairian manner, to have been indifferent to 
metaphysical discussion, and to have laid emphasis on morality 
and the good life. But he differed from Voltaire in his contention 
that, in the search for certainty, intuition is an instrument at 
least as valid as reason, and in the value he attributed to the non- 
rational and emotional experience. He was not original in his 
rehabilitation of the passions; other 18th-century thinkers also 
regarded them as the dynamic forces of society and the individ 3 
He was notable in his day, however, for his aristocratic, heroi 
ideal, which had its source in his temperament, upbringing, an 
the works of Plutarch and Seneca, which he read eagerly in 
adolescent years. He believed that man is born for action i 
through action achieves fulfillment and dignity. The ete 
who is impelled.by great passions to win renown by the per oy 
ance of great deeds. These should preferably contribute at a 
well-being of man and society, although Vauvenargues, whe a it 
interest was in the fulfillment of the individual, thought Lit 
would be more satisfying to have been a great crimi derately 
virtuous nonentity. The idea of a society placidly and m0 ere 
happy through scientific and material progress was aS ee cult 
to him as it was welcome to most 18th-century liberals. al, with 
of energy anticipates the attitude of such writers as Stents nity 
whom he shared a deep scorn for the frivolity and pusillan 
of contemporary society. 9); The 

BrsrrocraPHy.—Oeuvres, 3, vol, ed. by P. Varillon, Us 'F, G. 
Reflections and Maxims ... , ed., with parallel translations, doy; E. 
Stevens (1940). See also M. Paléologue, Vauvenargues ( Clapiers 
Gosse, Three French Moralists (1918); M. Wallas, Luc ai French 
Marquis de Vauvenargues (1928), “Vauvenargues in 1948, icis 
Studies (1949); H. Read, The Sense of Glory: Essays F Vial Une 
ee) ; G. Lanson, Le Marquis de Vauvenargues (1930) ; Margis 2 

'hilosophie et une morale du sentiment: Luc de Clapiers, ype de Io 
Vauvenargues (1938); P. Souchon, Vauvenargues, b ilos R N 
gloire (1947). P: 
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VAUXHALL, a district in the Borough of Lambeth, London, 
Eng., lies on the south bank of the Thames near Vauxhall (orig- 
inally Regent) Bridge. The manor was held by Falkes de Bréauté 
(d. 1226; whence the name, Falkes Hall) in the time of John and 
Henry III. About 1661 public gardens were laid out north of 
Harleyford Road, known as the New Spring Gardens (frequented 
by the diarists Samuel Pepys and John Evelyn), later as Spring 
Gardens, and finally as Vauxhall Gardens. They soon became the 
favourite resort of the metropolis. Jonathan Tyers and his sons, 
leasing the gardens in 1728, reconstructed and improved them, and 
Fanny Burney and William Thackeray described them as fashion- 
able in the late 18th and early 19th century.. In 1822, with the 
approval of George IV, who frequented the gardens before his 
accession, the epithet Royal was added to their title. By mid-19th 
century, however, Vauxhall had lost its high reputation; in 1859 
the gardens were closed and the site was quickly built over. 

VAUX OF HARROWDEN, THOMAS VAUX, 2np 
Baron (1510-1556), one of the early Tudor poets associated with 
Sir Thomas Wyat and the earl of Surrey. Born in 1510, he suc- 
ceeded his father, Nicholas Vaux, in 1523. He accompanied Car- 
dinal Wolsey on his embassy to France in 1527 and attended Henry 
VIII to Calais and Boulogne in 1532. Created a knight of the 
Bath at the coronation of Anne Boleyn (1533), he was captain of 
the Isle of Jersey until 1536. He died in Oct. 1556. 

Vaux's two best-known poems, included in Tottel’s Miscellany 
(1557), are “The aged lover renounceth love” and “The assault of 
Cupide upon the fort where the lovers hart lay wounded.” -They 
exemplify the underlying melancholy of the early Tudor poets, and 
also their pleasure in neat antithesis, the development of a conceit 
and the handling of metre. The Paradyse of daynty devises (1576) 
contains 13 poems signed by him. “The aged lover renounceth 
love,” also called in an early manuscript version “Dittye . . . repre- 
senting the image of deathe,” is misquoted by the gravedigger in 
Hamlet—a testimony to its contemporary popularity. 

See A. B. Grosart, Miscellanies of the Fuller Worthies Library, vol. iv 
(1872), for the poems from the Paradyse of Dainty Devices; and H. E, 
Rollin’s edition of Tottel’s Miscellany (1928-29). 

VAVILOV, NIKOLAI IVANOVICH (1887-1943), 
Russian plant geneticist, was born in Moscow (?) on Dec. 6, 
1887, He graduated at the Agricultural Academy at Petrovsko- 
Razumovskoe near Moscow, and later studied under W. Bateson 
at Cambridge University and the John Innes Horticulture Institu- 
tion, London, in 1913-14. Returning to Russia, he became pro- 
fessor of botany at the University of Saratov (191 7-21), and then 
head of what was finally called the Lenin All-Union Academy of 
Agricultural Sciences. 

Vavilov made a comprehensive study of the origin of cultivated 
plants and proposed that there were several world centres of origin 
at which the greatest concentration of diversity in cultivated plant 
Species occurred. He made expeditions to many parts of the world, 
including Iran, Afghanistan, Ethiopia, China, and Central and 
South America, amassing an immense collection of cultivated 
plants intended to be used for further study and the breeding of 
new varieties. However, in 1940 he was ousted from his positions 
by T. D. Lysenko (q.v.), and is thought to have spent the years 
1940-42 in prison, dying in Magadan, Sib., in 1943. He was 
elected a member of the Academy of Sciences of the U.S.S.R. in 
a and a foreign member of the Royal Society of London in 

42. 

_Vavilov’s The Origin, Variation, Immunity and Breeding of Cul- 
tivated Plants, selected and translated by K. S. Chester, was pub- 
lished in an English edition in 1951. 

See T. G. Dobzhansky, “N. I. Vavilov, a Martyr of Genetics,” 
J. Hered, 38:221-232 (1941). (G. H. Be.) 

VAZOV, IVAN MINCHEV (1850-1921), Bulgarian writer, 
whose poems, short stories, novels, and plays are inspired by pa- 
triotism and love of the Bulgarian countryside and reflect all the 
Main events in his country’s history. He was born on June 27, 
1850, at Sopot, and educated there and in Plovdiv. He then taught 
for a time in the provinces. His father sent him to study com- 
merce in Rumania, and contact with the émigré leaders of the Bul- 
garian revolutionary movement there led him to resolve to devote 
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his life to literature and the national cause. After the liberation 
of Bulgaria from the Turks (1878), Vazov was a civil servant and 
a district judge. In 1880 he settled in Plovdiv, where he edited 
several newspapers and periodicals, During the anti-Russian re- 
gime of Stefan Stambuloy he went into exile in Odessa (1886-89), 
where he began his greatest novel, Pod Igoto, a chronicle of the 
trials of the Bulgarians under Ottoman rule (Eng. trans., Under 
the Yoke, 1894). After Stambulovy’s fall (1894) Vazov was elected 
to the assembly and during 1898-99 served as minister of educa- 
tion. His works include the epic cycle of poems Epopeya na 
zabravenite (“Epic to the Forgotten,” published in two collec- 
tions of verse, 1881, 1884); the novella Nemili-Nedragi (“Unloved 
and Unwanted,” 1883); the novels Nova Zemya (“New Land,” 
1896), Kazalarskata Tsaritsa (1903) and Svetoslav Terter (1907); 
and the plays Hashove (1894), Kam Propast (‘Toward the 
Abyss”) and Borislav (both 1910). He died at Sofia on Sept. 22, 
1921. Vazov’s Short Stories were translated by Zhana Molkhova 
and Peter Tempest (1950). ` (L, By.) 

VEAL is the carcass or meat obtained from the calf. Outside 
the meat industry, there is some confusion as to the line of demar- 
cation between an immature calf and the vealer. The former is 
generally a by-product of the dairy industry, the dairy producer 
being primarily interested in milk and consequently disposing of 
the calves at the earliest possible date, often within the first week 
or ten days. The carcass of a calf this age weighs about 40-50 lb., 
the bone ratio tends to be high, the flesh contains a high percentage 
of moisture, and there is very little fat. A large proportion of such 
veal is used in the manufacture of various meat products, 

The true veal calf is specially bred to yield high-quality veal. 
Usually a rapidly maturing, stocky beef type is selected. The 
calves are ordinarily kept indoors, frequently at controlled tem- 
peratures of 60°-65° F (16°-19° C). They are fed intensively 
on milk or high-protein calf meal, or both, and no herbaceous food 
is permitted. The consequent iron deficiency tends to produce the 
desired white colour in the meat, with a reasonable cover of kidney 
and subcutaneous fat. Veal of a carcass weight of about 120-160 
lb. may be obtained at about three or four months of age. 

A typical analysis of the edible portion of leg cutlets from a veal 
calf shows 20.3% protein and 7.7% fat, giving approximately 150 
cal. per 100 g. (F. Ge.) 

VEBLEN, OSWALD (1880-1960), U.S. mathematician 
whose contributions found application to atomic physics and rela- 
tivity, was born in Decorah, Ia., June 24, 1880, and studied at the 
universities of lowa, Harvard, and Chicago, From 1905 to 1932 he 
taught mathematics at Princeton University; in 1932 he was ap- 
pointed professor at the Institute for Adyanced Study in Princeton, 
where he became professor emeritus in 1950. Veblen’s first impor- 
tant research was in’ the field of topology and, in addition to his 
own work, he laid the foundations of the Princeton school of re- 
search in that subject. Soon after the discovery of general rela- 
tivity he turned to differential geometry and took a leading part in 
the development of generalized affine and projective geometry. He 
also contributed to the mathematical theory of spinors, so-called 
because of their application to P. A. M. Dirac’s treatment of elec- 
tron spin. He died in Brooklin, Me., Aug. 10, 1960. 

Veblen wrote the following: Jnfinitesimal Analysis, with N, J. 
Lennes (1907); Projective Geometry, with J. W. Young, 2 vol, 
(1910-18; 1965); Analysis Situs (1922); Invariants of Quadratic 
Differential Forms (1927); Foundations of Differential Geometry, 
with J. H. C. Whitehead (1932); Projektive Relativitétstheorie 
(1933) ; Geometry of Complex Domains, with W. Givens (1936). 
See also GEOMETRIES, FINITE. (J. H.C. W.) 

VEBLEN, THORSTEIN BUNDE (1857-1929), U.S. 
economist, was a leader in the development of modern dynamic 
analysis broadly conceived as concerned with growth and change. 
Born on a farm in Manitowoc County, Wis., on July 30, 1857, he 
received his B.A. from Carleton College in 1880. He pursued 
graduate studies at Johns Hopkins University for a semester 
(1881), then went to Yale (Ph.D. 1884) and Cornell (1891-92) 
universities. He taught at the University of Chicago (1892-1906), 
Stanford University (1906-09), the University of Missouri (1911- 
18) and the New School for Social Research (1919-26). He 
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helped to launch The Journal of Political Economy in 1892, of 
which he served as managing editor until 1905; in 1918-19 he 
served as an editor, along with John Dewey and Helen Marot, of 
the section on postwar reconstruction of The Dial. He retired 
in 1927 and died near Menlo Park, Calif., on Aug. 3, 1929. Veblen 
was trained in philosophy and all branches of the social sciences 
in the period that witnessed the triumph of the Darwinian theory 
of evolution in the 1870s and 1880s. He played a decisive role in 
extending the impact of that movement in economics at the turn 
of the century. He attacked the Benthamite psychology and the 
narrow bounds of the neoclassical school of economics of his day. 
He thus became a powerful catalytic agent in the modernization of 
economic thought and policy. 

His most important works are The Theory of the Leisure Class 
(1899)—in which he used the term “conspicuous consumption”— 
The Theory of Business Enterprise (1904), The Instinct of Work- 
manship and the State of the Industrial Arts (1914), Imperial Ger- 
many and the Industrial Revolution (1915), An Inquiry into the 
Nature of Peace and the Terms of Its Perpetuation (1917), and 
The Place of Science in Modern Civilisation and Other Essays 
(1919). These studies are analyses from different vantage points 
of the development and functioning of the modern economic order. 
Veblen’s evolutionary approach focuses on two economic insti- 
tutions: technology and business, In modern society, technology 
takes the form of the machine process, of which modèrn science is 
the purest embodiment; business takes the form of the massive 
corporation, which dominates the economic scene. To Veblen the 
modern corporation was a complex organism which if unrestrained 
would breed unmitigated pecuniary habits of thinking that might 
run counter to its proper function in the economy and lead to such 
phenomena as severe business cycles. Modern technology em- 
bodied imagination, playfulness, economical effort, and taste. 
Veblen recognized that like all institutions it lent itself to passivity, 
habit, and ugliness, Man’s story, for Veblen, is one of constant 
attempts at a harmony between his interests and aspirations and 
the institutions he creates to give them expression. Veblen’s in- 
fluence extended beyond his own discipline of economics; his works 
interested, for example, such leaders in the biological and physical 
sciences as Jacques Loeb and Albert Einstein. 

See Joseph Dorfman, Thorstein Veblen and His America (1934) ; 
Wesley C, Mitchell (ed.), What Veblen Taught (1936). (J. Dn.) 

VECCHI, ORAZIO (1550-1605), Italian poet and composer, 
known for his canzonets and madrigal-comedies, was born at Mo- 
dena, where he was baptized on Dec. 6, 1550. In 1586 he was 
musical director at Reggio Emilia, and in the same year became 
a canon at the cathedral of Correggio. From 1596 to 1604 he was 
musical director at the cathedral of Modena. He died at Modena 
on Feb. 19, 1605. 

Vecchi is best known for his L’Amfiparnaso (performed at 
Modena, 1594; printed in Venice, 1597), a series of four- and five- 
part madrigals with texts based on the commedia dell’arte, con- 
ceived in a quasidramatic form (prologue and three acts). 
Though the work is not intended for stage presentation, Vecchi’s 
deft mingling of humour, caricature, and gravity achieves, by 
musical means, a most vivid, almost theatrical, effect. A modern 
edition by C. Perinello was published in Rivista musicale italiana, 
vol. 41 (1937). Le veglie di Siena (1604) was another collection 
of madrigals of this kind. Vecchi wrote the texts of his four books 
of canzonets and two books of madrigals. His compositions also 
include lamentations, motets, and Masses. 

See A. Einstein, The Italian Madrigal (1949); J. C. Hol, H. Vecchi 
als weltlicher Komponist, 2 vol. (1917, 1934). (B. L. Tr.) 

VECTOR ANALYSIS is a branch of mathematics that deals 
with quantities that have both magnitude and direction. Some 
physical and geometric quantities called scalars can be fully de- 
scribed by specifying their magnitude in suitable units of measure. 
Thus, mass of a body can be described by the number of grams, 
temperature by degrees on some scale, volume by the number of 
cubic feet, and time by hours. Scalars can be represented graphi- 
cally by points on some kind of numerical scale as, for instance, on 
a clock or thermometer. There also are quantities called vectors 
that require the specification of direction as well as magnitude. 
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Velocity, force, and displacement are examples of vectors, A 
tor quantity can be represented graphically by a directed line 
segment, symbolized by an arrow pointing in the direction of the 
vector quantity, with the length of the segment Tepresenting the 
magnitude of the vector. The study of operations on di 
segments and generalizations resulting from such a study is the 
subject of vector analysis. For example, see Force; MEcuanics: 
Kinematics of a Particle. 

The origin of vector analysis was in the formulation (by Simon 
Stevin in 1586) of the parallelogram law of addition of forces, 
Vector analysis specifically adapted to the needs of mathematical 
physics was developed largely by Josiah Willard Gibbs and Oliver 
Heaviside in the last quarter of the 19th century, but it was 
antedated by the algebra of quaternions (¢.v.) of William Rowan 
Hamilton in 1843 (see NuMBER) and by Die Ausdehnungslehre 
(“theory of extended magnitudes”) of Hermann Günther Grass- 
mann in 1844. The needs of geometry and physics led to the 
generalization of the vector concept to spaces of higher dimen- 
sions by Georg Friedrich Bernhard Riemann and Elwin Bruno 
Christoffel in the second half of the 19th century, Their work 
culminated in the invention of tensor analysis (q.v.) which deals 
with a study of generalized vectors called tensors. Tensor analysis 
induced rapid developments in differential geometry and mathe- 
matical physics and made possible the creation of the general 
theory of relativity. 

Vector Algebra.—A proto- 
type of a vector is a directed line 


segment AB (see fig. 1) which 
can be thought to represent the 
displacement of a particle from 
its initial position A to a new 
position B. To distinguish vec- 
tors from scalars it is customary 
to denote vectors by single bold- 
face letters. Thus the vector 


AB in fig. 1 can be denoted by a and its length (or magnitude) AB 
by |a|. In many problems the location of the initial point A of 
a vector @ is immaterial, so that two vectors are regarded as equal 
if they have the same length and the same direction. w 
The equality of two vectors a and b is denoted by the us 
symbolic notation a = b, and useful definitions of the elementary 
algebraic operations on vectors are suggested by geometry: Thus, 
> 
if AB = a in fig. 1 represents a displacement of a particle from 


A to B and subsequently the particle is moved to a position C, 90 


> Cante 
that BC = b, it is clear that the displacement from A to 


— R o 
accomplished by a single displacement AC = ¢. Thus, it E 
to writea +b=c¢. This construction of the sum ¢ of bh 
yields the same result as the parallelogram law in w 


ark A 
resultant ¢ is given by the diagonal AC of the parallelogram Be 


=> => y ion of 
structed on vectors AB and AD as sides. Since the location 
jal, it follows 


> > > > Fé sothit 
that BC = AD. Also, fig. 1 shows that AD + DC = 4G, 50 a 
atb=b+a | 


z> 2 
the initial point B of the vector BC = b is immater! 


the commutative law 


: is commutative 
holds true for vector addition. The extension of this com yt 
it is ea) 


law to a larger number of vectors is immediate. Also, 
show that the associative law 


| 

Q 
(a +b)+c=a + (b+c) hie 
-ted without. 
is valid, and hence the parentheses in (2) can be omitted W 
any ambiguities (see also ARITHMETIC). Jeng” 
If s is a scalar, sa or as is defined to be a vector who ge amd 


is |s| |a| and whose direction is that of a when s is posi 
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opposite to that of aif sis negative. Thus, a and —a are vectors 

equal in magnitude and opposite in direction. This suggests de- 

fining a — b by the formula a— b = a + (—b), and defining 

the zero vector, written 0, as a vector of zero length such that 

a+0= a. The foregoing definitions and the well-known proper- 
ties of scalar numbers (represented below by s and t) show that 

s(ta) = (st)a ‘ 

(s+ t)a = sa + ta 

s(a + b) = sa + sb 


Inasmuch as the laws (1), (2), and (3) are identical with those 
encountered in ordinary algebra, it is quite proper to use familiar 
algebraic rules to solve systems of linear equations containing 
vectors, This fact makes it possible to deduce by purely algebraic 
means many theorems of synthetic Euclidean geometry that re- 
quire complicated geometric constructions (see GEOMETRY: the 
Algebraic Approach). 

Products of Vectors.—The algebraic operations introduced so 
far provide no means for dealing with metric properties of geo- 
metric configurations; that is, with the calculations of lengths 
and angles between’ vectors. These are provided by two types of 
products of vectors, the dot product and the cross product. 

The dot or scalar product of two vectors a and b, written a * b, 
is a real number |a| |b| cos (a,b), where (a,b) denotes the angle 
between the directions of'a and b. Geometrically 


a'b = [al |b] cos (a,b) 
= |a| X projection of b on a 


If a and b are at right angles then a *b = 0, and if neither a nor b 
is a zero vector then the vanishing of the dot product shows the 
vectors to be perpendicular. If a = b then cos (a,b) = 1, and 
asa = |a|? gives the square of the length of a. 

It may be shown that the associative, commutative, and dis- 
tributive laws of elementary algebra remain valid for the dot multi- 
plication of vectors. Thus 


(sa). (b) = s(a +b) 
a:b=bra 
a-(b+c)=a:b+are 
and hence it is permissible to employ the familiar rules of scalar 
algebra in calculations involving addition and scalar multiplica- 
tion of vectors. 
The cross or vector product of two vectors a and b, written 
a X b, is the vector 
a X b = nla| |b] sin (a,b) 


(3) 


(4) 


(5) 


(6) 


where n is a vector of unit length perpendicular to the plane of 
& and b and so directed that a right-handed screw rotated from a 
toward b will advance in the direction of n (see fig. 2). If a and 
bare parallel, a X b = 0. It follows from the definition (6) that 
the magnitude of a X b can be represented by the area of the 
parallelogram having a and b as adjacent sides. Also, since rota- 
tion from b to a is opposite to that from a to b, 
axb=—bxXa 
This shows that the cross product is not commutative; but, it is 
found that the associative law (sa) X b = s(a X b) and the dis- 
tributive law 
ax (b+c)=axb+axc (7) 
are valid for cross products. 
_ From definitions (4) and (6) 
ìt follows that when the scalar 
and vector products of a and b 
are known, then the angle between 
à and b is determined uniquely, 
Since both cos (a,b) and sin (a,b) 
are determined by (4) and (6). i 
As an indication of the funda- 
Mental nature of the dot and cross 
Products in mechanics, it should } 
© noted that if a represents the force producing the displacement 
» then, as is clear from (4), a * b gives the work done by the force. 


axb 


FIG. 2 
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If b is a position vector of some point P in a body and a is the 
force applied at P, then (6) shows that a X b is the torque or 
moment of force a about the initial point of b. 

Co-ordinate Systems.—The foregoing summary of operations 
on vectors makes no reference to any particular frame relative to 
which the-vectors may be located. Since empirical laws of physics 
do not depend on special or accidental choices of reference frames 
selected to represent physical relations and geometric configura- 
tions, vector analysis forms an ideal tool for the study of the 
physical universe. The introduction of a special reference frame 
or co-ordinate system establishes a correspondence between 
vectors and sets of numbers representing the components of vec- 
tors in that frame, and it induces definite rules of operation on 
these sets of numbers that follow from the rules for operations 
on the line segments. 

If some particular set of three 
noncollinear vectors a4;°&4, a3 
(termed base vectors) is selected, 
then every vector A can be ex- 
pressed uniquely in the form 


A = 2181 + x2a2 + x383 


LELE 


(8) 


where A is the diagonal of the 
parallelepiped (see fig. 3) whose 
edges 218), Xð, %g@, are the 
components of A in the directions 
of the base vectors. Since the 
base vectors are given, the trip- 
let of numbers (%;,%2,%3) com- 
pletely determines A, and hence 
the specification of three numbers 
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%1,€2,%q is equivalent to specify- 

ing A. Such operations as addition of vectors and dot multiplica- 
tión can therefore be rephrased to yield the corresponding opera- 
tions on the triplets of numbers determining vectors. This is the 
procedure followed in a purely algebraic treatment of vector analy- 
sis. 

A useful special set of base vectors in common use is a set of 
three mutually orthogonal unit vectors (7.e,, vectors of length 1) 
i,j,k directed along the axes of the familiar Cartesian reference 
frame (see fig. 4). In this system the representation (8) takes 
the form 

A =xi+ yj + ck 
where (x,y,z) are the projections of A in the directions of the 
co-ordinate axes, When two vectors A, and Ay are represented as 
Ai = xi + xj + zk 
Az = yii + yoj + ysk 
then the use of laws (3) yields for their sum 
Ar + Az = (x1 + yi)i + (x2 yz) j + (x3 + ys) kk (9) 


Thus in a Cartesian frame, the sum of A, and A, is the vector 
determined by (x, + Yı, %2 + Ya, %3 + Ya). Also, the use of laws 
(5) yields for the dot product 
Ar* Aa = ziyi + xy ++ xaya (10) 
since 
Geisj-jak:k=1,i-j=j-k=k-+i=0 
For 
Ay = Az = xi + yj + ck 
equation (10) reduces to 
A:Aa=?4+y?+2? (11) 
which is the square of the length of A. As may be seen from fig. 4, 
the same result follows from the use of the Pythagorean theorem. 
The use of the law (7) yields for 
Ai X Az = (x2ys — xay2)i + (xay1 — x1y3)j + (a1y2 — xen) (12) 
so that the cross product is the vector determined by the triplet 


of numbers appearing as the coefficients of i, j and K in (12). 
The co-ordinates of the terminal points of the base vectors i, j, k 
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in fig. 4 are those appearing in the rows of the 3 X 3 matrix (q.v.) 
1 0 


010 (13) 


0 0 1 


and if vectors are represented by 
1X3 (or 3X 1) matrices con- 
sisting of the components (x},%2, 
x3) of the vectors, it is possible 
to rephrase formulas (9) through 
(12) in the language of matrices. 
Such rephrasing suggests a gen- 
eralization of the concept of a 
vector to spaces of dimensions 
higher than three. There is noth- 
ing mysterious about the notion 
of higher-dimensional spaces. In 
physics there are quantities that 
require more than three variables 
(or co-ordinates) for their repre- 
sentation. For example, the state 
of gas generally depends on the pressure p, volume v, temperature 
T and time t. A quadruplet of numbers (p,v,7,t) cannot be rep- 
resented by a point in the three-dimensional reference frame. 
But since geometric visualization plays no role in algebraic cal- 
culations, the figurative language of geometry can still be used 
by introducing a four-dimensional reference frame determined 
by the set of base vectors @,8,8,,8, with components deter- 
mined by the rows of the matrix 


10 
0 1 


x 
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0 0 
00 
0010 
0001 


as in (13). A vector x is then represented in the form 
X = x81 + x2a2 + x383 + x4a4 


so that in a four-dimensional space, every vector is determined by 
the quadruple of the components (x;,%2,%3,%4). The sum of x and 
Y, where 


y =yiai + yoa2 + ysas + yas 


is the vector determined by the quadruple (x; + Yı, x2 + Yz 
X3 + Vg, X4 + Y4), the scalar product is 
X'y = xyi + xay2 + xays + y4 
and the square of the “length” is 
x*x=24+44 83422 
These are direct extensions of formulas (9) through (11). 

The extension of these ideas to spaces of arbitrary finite dimen- 
sionality also follows. Such spaces occur in the study of dynamic 
systems with » degrees of freedom such as appear in the study 
of vibration of a flexible string carrying n beads. The needs of 
modern physics require the construction of vector theory in in- 
finitely many dimensional spaces that arise, among other places, 
in the study of systems with infinitely many degrees of freedom, 
such as a vibrating piano string. 

Calculus of Vectors—A particle moving in three-dimensional 
space can be located at each instant of time ¢ by a position vector 
r drawn from some fixed reference point O. Since the position of 
the terminal point of r depends on time, r is a vector function of 
t. Its components in the directions of Cartesian axes, introduced 
at O, are the coefficients of i, j, and k in the representation 


T = x(t)i + y(t)j + 2(t)k 


If these components are differentiable functions, the derivative 
of r with respect to ¢ is defined by the formula 


w + as =y (14) 
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which represents the velocity v of the particle, The 
components of V appear as coefficients of i, j, and k in 
these components are also differentiable, the accele 
dv/dt is obtained by differentiating (14): k 


Oe Px, Py, Pa 
ae ae bgp + ek = 8 


It may also be verified that the rules for differentiating 
of scalar functions remain valid for derivatives of the 
cross products of vector functions, and suitable def 
integrals of vector functions allow the construction of 
of vectors. Such calculus has become a basic analytic 
physical sciences and technology. (See Catcutus, Dn 
AND INTEGRAL.) 

Field Theory.—Applications of vector calculus to prol 
continuum mechanics (e.g., fluid mechanics, elasticity, 
ics, heat conduction, electrodynamics) call fora consid 
scalar and vector functions specified at each point of 
A region of space with each point of which a scalar 
associated is called a scalar field, while a region in y 
function is determined is a vector field. Examples of s 
are regions at each point of which the temperature or de 
a body can be determined. A region in the vicinity of a 
body in which the electric-intensity vector is determi 
example of a vector field,. A scalar function u(P) 
at each point P of a scalar field is called a scalar poini 
while a vector function V(P) specified in a vector field is 
point-function. 

Gradient of a Scalar Field—If there is a scalar point 
u(P) at a point P, and another scalar point-function 
nearby point P’, where 


Ley 
PP’ = ar 
then 
u(P’) — u(P) 
\4r| 


represents the average space rate of change of u(P) in th 
tion of Ar. The limit of this ratio as |Ar|— 0, when th 
exists, represents the space rate of change of u(P) in 
tion of At. The vector in that direction for which the 
of change of u(P) is a maximum is called the gradient 
and is denoted by grad u or Vu. It can be shown 
tesian co-ordinates 


ðu ðu ðu 

vu mut jay +k 

Thus with each point of a scalar field, where V u exists, t 
be associated a vector field. If u(P) is the temperature, 
gives the direction of the heat-flow vector in the field. 
Divergence of a Vector Field—On the other hand, t 
tant fields can be associated with each continuously 
vector point-function v(P): one is a scalar field and t} 
vector field. Let v(P) be defined in some region T 
point P and let g be the surface of 7. The component 
(which for the sake of concreteness can be thought to 
velocity v of fluid particles moving in 7) in the dire 
exterior unit normal n to g is v-n. The amount of 
from ø then is given by | v +n do, where the integra 
represents the summation of V * n over the elements do 
face o. 
The flux of fluid per unit volume 7 is thus equal to 


fo -nde 
es 


and the limit of this ratio as r 0, so that o shrinks 
is an important scalar called the divergence of v(P) 7 
divergence of v(P), written div v(P), represents the f 
flow from P. If div v(P) is positive at P, then P is @ 
fluid; if it is negative, then P is a sink. If div v(P) 
fluid issues from P, 
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In Cartesian co-ordinates div v(P) turns out to be given by 
the simple formula 
Pm ar r 
diaper BE tay Os 
where 
v = ivi + ju kos 


Curl of a Vector Field—Also associated with v(P) is an im- 
portant vector field in which the vector called curl of v(P) is de- 
fined by the formula 


fon x vae 
0 


curl v(P) = lim 
1— T 


This vector provides a measure. of the angular velocity of the 
fluid at any point P in the field. In Cartesian co-ordinates curl v 
is given by the formula 
_ (003 ðv Ou ðv ðv ðn 

LNS i Te e Hla is a + «(5 2 Sa) 
When curl v = O.at every point of the region, the field is said to 
be irrotational, and when v(P) is such that div v = 0, the field 
is solenoidal. The importance of these two special fields stems 
from the fact. that every continuously differentiable vector func- 
tion v(?) defined in a region 7 (subject to mild restrictions) can 
be expressed as a sum of two vector functions f(P) and g(P) 
such that f(P) is solenoidal and g(P) is irrotational. The possi- 
bility of such decomposition greatly simplifies the study of many 
velocity and force fields occurring in physics, 

BistiocrapHy.—J. W. Gibbs and E. B. Wilson, Vector Analysis 
(1901); C. E. Weatherburn, Elementary Vector Analysis With Applica- 
tion to Geometry (1924), Advanced Vector Analysis With Application 
to Mathematical Physics (1924) ; Louis Brand, Vector and Tensor Anal- 

sis (1947) ; H. Lass, Vector and Tensor Analysis (1950) ; 1. S. Sokolni- 

off and R. M. Redheffer, Mathematics of Physics and Modern Engi- 
neering (1958); S. Simons, Vector Analysis for Mathematicians, Scien- 
tists and Engineers. (1965). (1. S. S.) 

VEDANTA, one of the six schools of thought to which Indian 
philosophers adhered in the centuries following the Epic period. 
Its metaphysics attracted a number of Western thinkers in the 
20th century. See INDIAN PHILOSOPHY: The Six Systems. 

VEDAS, sacred hymns and offering verses, composed in Vedic 
(an older form of the Sanskrit language, g.v.), current among the 
Aryan peoples who entered India from the Iranian regions. No 
definite date can be ascribed to these compositions, many of 
which possess high literary merit, but a period c. 1500-1200 B.C. 
would be acceptable to most scholars. The Aryans carried with 
them the cult of the Soma (q.v.), and made devotions to vari- 
ous deities, among whom were, personifying war, Indra (g.v.); 
honour, Mitra; divine authority, Varuna; creation, Visnu (see 
VisHNUIsM); as well as a host of natural phenomena: fire, Agni 
(q.v.); the sun, Sūrya (and Savitar); the dawn, Usas; the storm, 
the Maruts. Hymns were composed to these deities, and many 
Were recited or chanted during soma rituals, while the offering 
of soma itself, and other oblations, was accompanied by 
Sacred verses and formulae, As the priestly caste, the Brahmans 
(see, Branman), gained ascendancy, the ritual procedure became 
Codified, and collections of hymns, verses, and formulae were 
made, according to the function of the three main groups of priests, 
the reciters ( hotar), the sacrificers (adhvaryu), and the chanters 
(udgatar). These collections are the Rigveda, the Yajurveda, and 
the Sémaveda respectively; they comprise the vedas, or trayi-vidya 
(“threefold knowledge”) proper. By the time of the brahmanas 
(q.v.), many different branches existed within each group, of which 
the most important was the division of the Yajurveda into the 

Tsna and Sukla schools.. Traditionally, the vedas (and the 
brahmanas) were a divine revelation to the ancient seers (the 
rsis), who transmitted them orally, an oral tradition which still 
persists, In addition, a fourth veda, the Atharva, gathered to- 
ether the corpus of prayers, spells, and various formulae com- 
Posed to avert evil and sickness, and represented beliefs current 
among the people. » The Brahmans who professed this veda had 
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little to do with the soma ritual, and were awarded an almost nomi- 
nal position in the major religious ceremonies. 

See also HINDUISM; SANSKRIT LITERATURE; VEDIC RELIGION. 

(J. E. B. G.) 

VEDDA, a primitive people of Ceylon, the original inhabitants 
prior to the Hindu invasion in the 6th century B.c. During the 
Dutch occupation (1644-1796) they were found as far north as 
Jaffna, but are now confined to the southeastern district. They 
have adopted Sinhalese and no longer use their own language (see 
Ceyton: History). 

Physically, they are allied to the Dravidian (qg.v.) jungle peoples 
of southern India and to early populations in Southeast Asia and 
Indonesia; the term Veddoid often is applied to this assumed early 
physical type. The Vedda (Veddah) average a little over 5 ft. 
in stature, and are dark-skinned and dolichocephalic, and have long 
wavy hair. 

The aboriginal material culture and subsistence patterns were 
extremely simple. The Vedda lived in caves and rock shelters, 
wore bark-cloth clothing, hunted game with bow and arrow, and 
gathered wild plants and honey. Pottery vessels of a crude type 
were made, and a drill twirled by hand was used to make fire. 

The Vedda earlier were thought to have been divided into ma- 
ternal clans that formerly were territorial units, but in the 1960s 
it was suggested that the Vedda divisions are better interpreted 
as approximations to Sinhalese castes. Marriage is strictly mo- 
nogamous; cross-cousin marriage is common and divorce rare. 
The dead are abandoned in rock shelters and the location tempo- 
rarily deserted. 

Vedda religion is essentially a cult of the dead, ancestral spirits 
being held to enter the bodies of shamans (see SHAMANISM) and 
communicate with their descendants. Arrows occupy an important 
role in the ceremonials, and are thought to be used by ancestral 
spirits as a means of passing into the shaman, Most rituals are 
performed to achieve success in hunting or to divine the proper di- 
rection to hunt. 

The Vedda have been largely absorbed into the modern Sinhalese 
population, both physically and in culture and language. Thus 
in 1911 they were reported to number about 5,300, while by 
1964 the government of Ceylon listed their population at about 
800. 

_ Bustrocrapny.—C. G. Seligmann and B. Z. Seligmann, The Veddas 
(1911); E. R. Leach, “Did the Wild Veddas Have Matrilineal Clans?” 
in I. Schapera (ed.), Studies in Kinship and Marriage (1963) ; Statisti- 
cal Abstract of Ceylon (1964). (F. R, E.) 

VEDIC RELIGION, or the religion of the Vedas, is the oldest 
stratum of religious activity known to have existed in India, It is 
the starting point of the religion variously called Brahmanism or 
Hinduism (q.v.), the first of these terms denoting chiefly the 
older aspects and learned forms of this religion, the second em- 
bracing all its manifestations. Most of the beliefs, practices, and 
speculations born in India are derived more or less directly from 
Vedism. 

The Vedic religion was brought to India by the Aryan invaders 
when they invaded the upper Indus basin sometime around 1500 
B.c. Its basic beliefs go back to the period when the Aryans lived 
in Iran, and Iranian religion before the reforms of Zoroaster so 
closely resembles that of Vedic India that it is possible, with some 
reservation, to talk about an Indo-Iranian religion. There is, on 
the one hand, a common belief in certain fundamental ideas—for 
example, that of a twofold divine hierarchy, the daivas (the Indo- 
Tranian form of devas) and the asuras—and, on the other, the same 
cults of fire, animal sacrifice and the sacrifice of soma (see Ritual, 
below). 

It seems likely that in yet more ancient times there was an 
Indo-European religion, though the basic elements that would per- 
mit its reconstruction are lacking. It is also probable that from 
the time of Indo-European unity onward, there was a network of 
fairly complex beliefs, notably at the mythological level, and that 
this mythology contained features that were at one and the same 
time naturalistic, ritualistic and social. Certain modern writers 
believe that Indo-European religious activity had a framework of 
three different types of functions: the religious function proper, 
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with magical and juridical aspects; a warlike function, or one con- 
cerning itself with the temporal power; and an “economic” func- 
tion, concerned with agriculture and, later, commerce and the ac- 
tivities of craftsmen. 

However, this twin Indo-Iranian and Indo-European heritage 
offers only an inadequate explanation of Vedic religion. Either 
through contact with indigenous elements or as the result of in- 
ternal evolution the ancient forms were swamped by new accre- 
tions. It is impossible to say when Vedism gave way to Hinduism, 
but there was less literary activity among the Vedic schools from 
the 5th century B.c. onward, and about this time texts of Hindu 
character began to appear. 

Vedic Texts.—The only extant Vedic material is the texts, 
great in length and very varied in content. They were written 
down over a period of about ten centuries, from approximately 
the 15th to the Sth century B.C., this being the period when Vedism 
was a living force. Out of the vast literary production of Vedism, 
only a part has survived, but this part is sufficient for understand- 
ing of the nature of the whole. 

Religious activity tended to be concentrated within certain 
groups, or schools, stemming from subdivisions that had early oc- 
curred in the four main branches of Vedic literature—branches 
themselves determined by the adhesion of devotees to one or an- 
other of the four Vedas, and by the fourfold function of the chief 
officiants of the cult. The rise and duration of the schools can- 
not be dated precisely; tradition furnishes the names of several 
hundred, but nothing is known of them beyond those few whose 
supposed texts survive, for example the Aitareya and Shankhayana 
(Sankhayana) schools of the Rigveda (Rgveda) and the Apas- 
tamba (Apastamba) and the Baudhayana (Baudhayana) of the 
Yajurveda. 

The most important texts are also the oldest. They are the four 
collections (samhita; samhitã) which, taking the word in its most 
restricted sense, we call the Veda or Vedas (i.e., “Book[s] of 
Knowledge”). In a broader sense the term Veda(s) also includes 
all or part of the later literature, insofar as this is based on one or 
another of the four samhitas. 

The Rigveda, or “Veda of Verses,” earliest of the samhitas, is 
composed of about 1,000 hymns addressed to the deities, ar- 
ranged for the most part to serve the needs of the priestly families 
who were the custodians of this sacred literature. Most of the 
hymns refer directly or indirectly to the soma cult, but in general 
they have only a distant connection with the ritual. The Yajur- 
veda or “Veda of Sacrificial Formulas” contains prose formulas 
applicable to the different rites (see below), verses intended for a 
similar purpose and, finally, commentaries, or brahmanas (brah- 
manas). The Samaveda (Samaveda) or “Veda of Chants” is made 
up of a selection of verses (drawn almost wholly from the Rig- 
veda), with musical notation, intended as an aid to the perform- 
ance of sacred song. Finally, the Atharvaveda is considered to be 
either of less worth than, or of similar content to, the three earlier 
collections. 

Next in probable chronological order come the brahmanas, or 
commentaries, These are prose texts, compiled separately for the 
various Vedas and serving to interpret either their formulas or 
their ritual. The aranyakas (dranyakas), or “forest texts,” com- 
posed c. 600 B.C., were intended to be studied in the forest, away 
from the community, because of their esoteric or magical character. 
They contain mostly symbolic interpretations of ritual or of the 
mantras (sacred formulas). Finally, and most important, are the 
upanishads (upanisads; c. 600-300 B.c.), which touch the very 
quick of speculation. These texts are generally very short and 
summarize a speculative teaching, often through parables or pas- 
sages of dialogue. The so-called “Vedic” upanishads are 13 in 
number; the remainder (about 100) are probably post-Vedic, 
though many of them are influenced by the Vedas. 

The samhitas, brahmanas, aranyakas and upanishads form what 
is known as the shrufi (Sruti), the “heard” or divinely revealed sec- 
tion of the literature. The remaining Vedic documents belong to 
the smriti (smrti), traditional texts based on human memory, a 
term which also includes a whole assemblage of post-Vedic texts 
including the juridical smritis and the Bhagavad Gita (q.v.; Gita). 
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They are essentially collections in the form of sutras (siitras) oF 
aphorisms, which give a detailed description of the ceremonies or 
else condense certain teachings complementary to religion, for in- 
stance jurisprudence, astronomy, phonetics and metrics, Others 
among these ancillary texts are written either in a running prose or 
in didactic verse. 

The Vedic corpus is written in an archaic Sanskrit whose mor- 
phological and syntactical singularities decrease with the age of 
the texts. The whole of this literature seems to have been pre- 
served orally (although there must early have been manuscripts 
to assist memory); even today several of these works, notably 
the three oldest Vedas, are recited throughout India with subtleties 
of intonation that must have been handed down from their earliest 
days. 

See further Sanskrit LITERATURE: The Vedic Period. 

Mythology.—Although the earliest-known feature of Vedic 
religion is its mythology, found in the Rigveda, this in no way 
means that there was a period when myths were recited to the 
exclusion of all other religious activity. The mythology in any 
case shows certain correlations with the ritual, Two of the great- 
est deities are at the same time material elements of the offering: 
on the one hand, Agni (g.v.; fire) is equally the fire of the sun, 
lightning, the fire that is hidden in wood and in plants, and that 
which men light for the purposes of worship; on the other hand, 
Soma (q.v.) is simply the deified aspect of the liquid poured in 
oblation. 

Important as Agni and Soma are, the highest rank is held by 
Indra (q.v.), a warlike god—oné might say a typically Aryan god 
—who conquered innumerable human and demon enemies, van- 
quished the sun, killed the dragon Vritra who held up the flow of 
the waters and delivered the cows Vritra held captive (which 
partly represent the Dawns). Although there is no systematic 
mythological explanation of the creation of the universe in the 
Vedas, Indra is sometimes designated creator of parts of it; for 
instance, in the hymns he is addressed as the creator of light and 
of the oceans, Among his allies are the Maruts, young men who 
ride the clouds and who make rain; the Ashvins or Nasatyas, 
twin brothers famed for their powers of healing and analogous to 
the Dioscuri of Greek legend; and Vishnu, the giant who is said 
to cover the world in three strides and who later evolves into one 
of the three principal gods of Hinduism. 

Among the other great deities, the chief is Varuna, the god- 
“sovereign,” to be distinguished from Indra, the god-“king” and 
prototype of the warrior chief. Varuna is upholder of the cosmic 
and moral laws; he is associated with Mitra, who represents the 
more juridical side of sovereignty, while Varuna represents the 
magical and speculative aspects. (Mitra, in the form of the Per- 
sian Mithra, eventually came to be worshiped as the god of one 
of the great mystery cults; see MirHraism.) Both are members 
of the Adityas, a group of gods who are supposed to have descend 
from Aditi, a somewhat shadowy mother-goddess. There are 1n 
dications that Varuna was once the highest god but was deposed t0 
the advantage of Indra; this event seems to coincide with the vic- 
tory of the devas, or gods, over the asuras, who may be equate 
roughly with the Titans. h 

In the background is the Father of the Heavens, Dyaus or Dyau 
Pitar, the equivalent (as his name alone shows) of the Rome 
Jupiter but generally coupled with the Earth goddess and form 
ing with her a pair in which the feminine side dominates. ii 
female deities are numerous but not clearly differentiated; i 
most distinctive is Ushas, or Dawn. Rudra stands somen 
apart; he is an ambivalent god, in part beneficent, in part a ei 
of fear, and as such is a forerunner of the post-Vedic deity SI x i 

The cosmos is filled with living beings; apart from the ont 
gods there are the demigods or spirits of uncertain were, 
as the Gandharvas and their female companions, the me vg the 
and there are the divine groups, the most extensive of whic 7 ods” 
one that goes under the name of the Vishve Devas, eri in 
There exist also demons or groups of demons (most numero But 
the Atharvaveda), whose leader is Vritra, the warrior demon ate 
there is no dominant figure: Vedic India elaborated no Pt 
of evil comparable to the principle of good embodied by = 
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(who are often called vasu, an Indo-Iranian term meaning “good”). 
Evil is within, and numerous divine and normally favourable en- 
tities have another side which inspires fear and brings misfortune. 

Finally, few roles are strictly defined. The qualities and ex- 
ploits attributed to one god pass very easily to another, showing 
that in the midst of so many and varied images there was a tend- 
ency to blend the different elements. This indicates a move in 
the direction of monotheism and prepares the way for that weaken- 
ing of mythology that takes place in the Vedic texts written after 
the samhitas ; Prajapati, the lord of living creatures, takes on the 
rank of supreme god, and, still later, the concept brahman replaces 
any specific personification. 

Cosmology and Cosmogony.—Just as there is no stable prin- 
ciple of evil, there is no precise picture of an infernal region. 
Paradise, or the world of “the pious act,” is scarcely more clearly 
described: it is situated in the third heaven and represented as a 
place of material felicity. Vedic man asks, in general, for nothing 
more than the life of the moment—riches, good fortune, male 
progeny—and has no clear vision of a rebirth, Yama, who was 
the first of human beings and so the first of the dead, became king 
of the dead, sovereign sometimes of a subterranean world, some- 
times of paradise, As for the creation of the world, it is at times 
conceived in nonfigurative terms, starting from abstract ideas, but 
the dominant image is that of a cosmic giant who initiates a pri- 
mordial sacrifice in which he himself is the willing victim and from 
whose limbs are born the structural elements of the universe (see 
also Hinpuism: Cosmology). ¥ 

Metaphysical Speculation.—Vedic thought became increas- 
ingly refined and subtle, but its foundations are all to be found in 
the Rigveda. All speculation was directed toward the search for 
harmony, equivalences and correspondences between macrocosm 
and microcosm, and its ultimate goal was a reduction to unity by 
way of successive equations, There was already a hint of this 
tendency in the mythico-religious complex of the earliest ages and 
in the setting in an order of human, atmospheric and celestial 
phenomena, designated by the old term rita (rta; now sometimes 
translated by “truth”). Elements of natural philosophy, culled 
from a theory of fire, a theory of breath and a theory of the cycle 
of the waters, provided a concrete illustration of the upanishadic 
gnosis, in which all images came together and where ancient myth 
was reduced to parable. 

The crucial idea was that of brahman; this word, which is 
neuter in gender and originally denoted the sacred formula (or, 
to be more exact, the particular energy expended either in repeat- 
ing the formula or in maintaining silence) tends to become a 
guiding principle, a sort of universal soul, in which is merged the 
individual soul, Atman, This is the central thesis of the upani- 
shads, but was already partially developed in the brahmanas and 
even in the Atharvaveda. 

Ritual—There were three phases in the development of Vedic 
ritual. In the Rigveda the ritual seems to have been relatively 
simple; the hymns served as introductions to the most solemn 
ceremonies, which were also accompanied by chants and various 
activities, such as horse races, real or imagined raids and perhaps 
verse competitions. In the last stage, that of the aranyakas and 
Upanishads, the ritual is smothered either by mental or symbolic 
forms or by pure speculation. Between the two is the whole range 
of the Vedic liturgy, which culminated in sacrifice. Homage to the 
divinity consists essentially of offerings to Fire, the aim being to 
enter into communication with the divine world and by so doing 
to obtain certain benefits, general or particular, collective or per- 
sonal. There are fixed ceremonies, corresponding to precise dates 
in the lunar calendar, and others, votive in intention, which accom- 
pany some particular occasion, sometimes of a national, sometimes 
of an individual character. $ i 

The shortest solemn rite is the Agnihotra or Oblation to Fire, 
which is simply an offering of milk, morning and evening, and 
calls for only one officiant. More complex is the Sacrifice of the 
Full and New Moons, which serves as the norm for a series of 
other liturgies and consists of offerings of plants. Animal sacrifice 
—the killing of a ram—existed either independently or as an in- 
tegral part of the Sacrifice of Soma, a plant whose juice acts as a 
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stimulant. In the basic form of this ritual the lay sacrificer is 
first consecrated and then the juice is three times pressed from the 
plant, part being offered to the fire and part consumed by the 
priests. Each of the three occasions is preceded and followed by 
recitations and chants. The longest rituals are the “sessions,” for 
example the “way of the cows” (gavam ayana), the crucial point 
of which is a festival of the winter solstice known as the “great 
observance.” The rajasuya, or sprinkling of the (newly elected) 
king, the Vajapeya, or “drink of victory” destined for the victori- 
ous prince, the ashvamedha, or horse sacrifice, are elaborate vari- 
ants of the soma sacrifice. 

The patron who ordered the sacrifice took part in it with his 
spouse; he pronounced certain formulas and distributed the fees 
due to the professional priests, who numbered from 4 to 16 or 17 
and were theoretically under the orders of the brahman, who 
supervised in silence. The hotar poured the oblation and recited 
stanzas drawn from the Rigveda; the udgatar, or cantor, chanted 
the stanzas taken from the Samaveda; the adhvaryu performed 
numerous ritual gestures and recited the formulas emanating from 
the Yajurveda. There were no temples or images; the ceremony 
took place in an open space, consecrated afresh for every im- 
portant ceremony, whose altar (vedi) was a quadrangle marked 
out by hollowing or slightly raising the ground. No prayer existed 
independent of the formulas used for sacrifice. At first the sacred 
formulas must have consisted principally of invitations to the gods 
to come to the earth and participate in human worship; later they 
became learned elaborations of this elementary pattern. 

Private Rites.—All the rituals mentioned above were public, 
necessitating the participation of priests, and these are the true 
Vedic rituals. Mention must also be made, however, of the pri- 
vate or domestic rites, even though it is not clear whether they are 
really Hindu (or the precursors of Hindu) rites that have incor- 
porated certain genuine Vedic patterns. They are carried out by 
the head of the household at the family hearth, and are brief 
ceremonies in which milk, butter or grain is offered either to the 
fire or to the winds. Some occur daily or monthly, others accom- 
pany a particular event and have votive or expiatory significance. 
The samskaras (sacraments) are consecration rites of various 
kinds marking the life of the Indian (of the first three castes) from 
the period as an unborn child up to time of death and what lies 
beyond it. The most elaborate ceremonies are those relating to 
marriage and death. Marriage rites, which include oblations to 
the gods, recited formularies and symbolic acts, are followed by a 
three-day period of abstinence from sexual intercourse. 

The normal way of disposing of the dead is cremation. There 
too the rites include symbolic acts, particularly the custom, al- 
ready attested in the Rigveda, of inviting the widow to lie down 
for a moment beside the dead body of her husband, then to get 
up and join her brother-in-law as a substitute for the dead man. 
Cremation is followed by purificatory rites; later a mound is set 
up, and commemorative rites (shraddhas) are performed on a 
fixed date. These rites have some social importance, for they 
confirm the authenticity and the limits of the family line and 
determine who is later to have the right of inheritance. On the 
religious plane they help to transform the dead man into a pitr, 
that is, a powerful and friendly ancestor. 

The most important sacrament socially is upanayana or initia- 
tion, which confirms the admission of the child into the brahmani- 
cal community. The master of ceremonies gives a staff to the 
candidate, girds him and grasps him by the hand; after a short 
interchange of request and acceptance the child receives instruc- 
tions and is commended to the gods. Thus he becomes “twice 
born.” He is then eligible to consume the remains of the offerin, 
and takes his place in the male brahmanical line. 

Finally, there are the magical and ascetic practices. Magi 
was highly developed and even found a place in religious obse: 
ances and the ancient hymnary. The magician made use of a 
extensive range of symbols, he was familiar with the mysteri 
of divination, and in the role of chaplain he put himself at t! 
service of the king. It also seems that there already existed ce 
tain ascetic practices of the type which in later times was especia! 
associated with the Yoga of Patanjali. 
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Conclusion.—The literature gives a relatively full account of 
certain aspects of religious life but leaves others unexplained. 
Very little is known about Vedic man: he is seen beseeching the 
gods with his petitions—what one is tempted to call faith (shrad- 
dha) is plainly rather the confidence that is felt in the efficacy 
of the ritual—and troubled by the fear of sinning. However, it is 
not known how this religion fitted into a precise political system 
nor how it manifested itself at the social level. 

In spite of the fact that the religion seems to have had a very 
fixed and decisive nature, various aspects nevertheless managed 
to survive in later periods down to the present time. Hindu 
mythology inherits much from the mythology of the Rigveda; the 
ancient speculation gave birth to a number of systems of thought 
in classical India (see INDIAN Puitosopuy). As for the ritual: if 
most of the spectacular ceremonies have been practised only on 
rare occasions, and perhaps inspired by antiquarian sentiment 
rather than religious feeling; the private rites on the other hand 
continued in use alongside the later developments of Hinduism 
in the puranas (purdnas) and tantras, and many of them have re- 
mained alive. 

See also references under “Vedic Religion” in the Index. 
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Veda, 3 vol. (1878-83); A, A. Macdonell, Vedic Mythology (1897); 
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VEGA, GARCILASO DE LA (?1501-1536), the first 
major poet of the Spanish Golden Age, was born at Toledo of a 

family whose various branches—Lépez de Ayala, López de Men- 
doza, Hurtado de Mendoza, Manrique, Pérez de Guzman, and Laso 
de la Vega—had for three centuries been eminent in letters, state- 
craft, and arms. Garcilaso himself fought with distinction against 
the comuneros (whose leaders included his brother Pedro), and at 
Rhodes; Pavia, and Tunis. After imprisonment in 1532 for con- 
niving at the marriage of Pedro’s son to a lady-in-waiting, he was 
released through the intercession of the duke of Alba to join the 
viceroy’s staff at Naples, where he wrote most of his extant work. 

Garcilaso’s earlier poems, despite his prompt initiation by his 
friend Juan Boscán Almogiaver (q.v.) into Italian verse-forms, dis- 
play the old-fashioned Spanish polyptoton (a figure of speech con- 
sisting of the repetition of different forms and derivatives of a 
single word), conceptual hairsplitting, and lack of visual imagery. 
In Italy he could profit from expert advice on the very different 
style appropriate to Petrarchan forms: Jacopo Sannazzaro re- 
placed Ausiàs March (gq.v.) as one of his chief models, and the 
sensuous Renaissance feeling for nature and antiquity became fully 
assimilated, combining with the emotional intensity that consti- 
tutes his remaining link with March and sets him apart from the 
majority of Petrarchans. After his death at Nice on Oct. 14, 1536, 
from wounds received during the Provengal campaign, his extant 
poems were published (1543), with Boscan’s, by the latter’s widow, 
and soon accorded the status of classics, receiving the tribute of 
elaborate and learned commentaries by El Brocense (Sanchez de 
las Brozas) and Fernando de Herrera before the end of the cen- 
tury. 

BrstiocrapHy.—Obras ed. by E. L. Rivers ? i 
Garcilaso de la Vega (1922); R. Lapesa, La eters PEATA 
Garcilaso (1948); M. Arce de Vázquez, Garcilaso de la Vega (1961), 
and articles in La Torre (1953) and Studia Philologica: Homenaje a 
Dámaso Alonso, I(1960) ; D. Alonso, Poesia española (1962). 

(F. S. R.) 

VEGA, GARCILASO DE LA (called Er Inca) (1539- 
1616), historian of Peru, was born at Cuzco. His father, Sebastián 
Garcilaso (d. 1559), was a member of the illustrious family of La 
Vega, who had gone to Peru in the suite of Pedro de Alvarado, and 

his mother was of the Peruvian blood-royal, a circumstance of 
which he was very proud as giving him the right to the title “Inca.” 
In 1560 he moved to Spain, but failed to win the preferment for 
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which he had hoped. After long service in the army, and when 
a legacy, received in 1586, enabled him to live in leisure, he devoted 
himself to literature. He died in Spain, never having returned to 
America. His writing places him well within the currents of the 
Spanish Renaissance. 

Vega is best known for two works, La Florida del Ynca (1605) 
which is an account of the expedition of Hernando de Soto, and 
his history of Peru (part 1, Comentarios Reales que tratan del 
origen de los Yncas, 1608 or 1609; part 2, Historia general del 
Pert, 1617). Critical analyses of these works have demonstrated 
their usefulness for historical study. (U. S.L) 

VEGA, LOPE DE (Lore Fétrx pe Veca Carpio) (1562- 
1635), Spanish poet and dramatist, was the creator of the Spanish 
comedia (see SPANISH LITERATURE: The Renaissance and the Siglo 
de Oro: Later Drama). He was born in Madrid, in 1562, probably 
on Nov. 25, the second son and third child of Félix de Vega, em- 
broiderer, and Francisca Hernandez Flores, both of Carriedo in 
Asturias. He began his studies 
under the poet Vicente Espinel 
and went on to the Theatine Col- 
lege in Madrid. The bishop of 
Avila sent him to Alcalé de 
Henares (c. 1577) to study for 
the priesthood, but he soon aban- 
doned the university. He appar- 
ently attended the university at 
Salamanca, equally unprofitably, 
from 1580 to 1582. He was pres- 
ent at the conquest of Terceira in 
the Azores in 1583, and served 
the marqués de Las Navas from 
1583 to 1587. 

“Born,” in his own words, “to 
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LOPE DE VEGA, PORTRAIT ATTRIB- and already launched on a course 
UTED TO F. RIBALTA, EXACT DATE of tempestuous passion, in Febru- 
UNKNOWN BUT PAINTED BEFORE ary 1588 he was banished for 
na eight years from Madrid and for 
two from Castile for criminal libel against his mistress, Elena 
Osorio, an actress. Within weeks he had contrived the abduction 
of Isabel de Urbina, the daughter of Philip II's herald, and mar- 
ried her by proxy before sailing from Lisbon (May 29) with the 
Armada. The remainder of his exile from Castile he passed in 
Valencia, at that time a centre of considerable dramatic activity, 
and took to the serious writing of plays. In 1590, appointed set- 
retary to the duke of Alba, he moved to the ducal estate at Alba de 
Tormes, where his wife died in 1595. Lope secured remission o! 
the sentence outstanding, returned to Madrid, and from 1598 i 
1600 was in the service of the marqués de Sarriá, the future Ye 
of Lemos. In 1598 he married Juana de Guardo; daughter 0 
a wealthy pork-butcher, for which he was mercilessly ens 
by his literary enemies, especially Góngora. The years 1601 j 
1606, while court and capital were at Valladolid, Lope spent peat 
in Toledo and Seville, in the company of another actress, Mic 
de Luján. From 1605 till his death he enjoyed the friends? 
and patronage of the duke of Sessa, nearly 20 years his anil 
with whom he maintained a voluminous and revealing corres) 
dence. From 1610 he was again settled in Madrid, at the hel k 
of his fame as a dramatist, though this never brought him 
ence. a 
Since 1608 Lope had held the sinecure title of Familiar © 
Holy Office, and a growing concern with religion | 1) the 
a first congregation (fraternity) in 1610, and then Ser 4 
tertiary order of St. Francis; in 1614, having been yee 
second time the year before, he took priest’s orders. He oa the 
to write for the theatre and, the fiesh proving stronger ht scan- 
spirit, was soon involved in new relationships which bou 
dal on his habit. As chief exemplar of the new drama, he ene 
target in 1617 of violent attacks, as violently countered, y 
mies of the Aristotelian persuasion: the animosities aae of 4 
for many years. His private life may explain the sann a 
petition to Philip III in 1620 that he be appointed historiog™ 


two extremes, love and hatred,” ` 
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royal; in 1627 a poem on Mary, queen of Scots, La corona trágica, 
dedicated to pope Urban VIII, brought in reward a doctorate in 
theology of the Collegium Sapientiae and the cross of the Order of 
St. John of Jerusalem (whence his titles of “doctor” and “frey’”’). 
His closing years were full of gloom. The loss, first of her sight, 
then of her reason, by his last love, Marta de Nevares, who shared 
his life from 1619 till her death in 1632; the death at sea of his 
son Lope Félix del Carpio y Lujan; and the abduction and aban- 
donment of his youngest daughter Antonia Clara, the latter two 
in 1034, were blows that rent his soul. His own death in Madrid 
on Aug. 27, 1635, evoked national mourning. Of his many chil- 
dren, legitimate and illegitimate, only a daughter by his second 
wife carried his line into a next generation, and there it was ex- 
tinguished. 

Works: Nondramatic Works—Lope, identified in fame with 
the comedia, a comprehensive term for the new drama of Spain’s 
Golden Age, was born a poet, with the readiest pen of his people. 
Cervantes called him nature’s prodigy. He claimed to have writ- 
ten an average of 20 sheets a day throughout his life, and left un- 
touched scarcely a vein of writing then current. His nondramatic 
works in verse and prose filled 21 volumes in 1776-79. Much of 
this vast output has withered, but a brief survey will cast light 
both on this prince of improvisers and on the literary atmosphere 
of the age he bestrode as the “phoenix of Spanish wits.” 

The Arcadia (published 1598) is his tribute to the pastoral ro- 
mance inspired by Sannazzaro; La Dragontea (also 1598) a fan- 
tastic verse history of Sir Francis Drake’s last expedition and 
death. Jsidro (1599) relates in quéndillas (five-line, two-rhyme, 
octosyllabic stanzas) the life of Madrid’s patron saint. In La 
hermosura de Angélica (1602) he imitates and continues Ariosto’s 
Orlando furioso, as he imitates Tasso with the 6,000 stanzas of 
his most ambitious literary venture, the Jerusalén conquistada 
(1609), which seeks to weave Spain and Spanish heroes into the 
pattern of the Third Crusade. El peregrino en su patria (1604) is 
a prose romance after the Historia Aethiopica of Heliodorus; Los 
pastores de Belém (1612), a sacred pastoral about the shepherds 
of Bethlehem, is a pious pendant to the Arcadia, La Gatomaquia 
(1634), a burlesque on the Italian epic, is much more felicitous. 
In all these Lope falls far behind his models, overfacility and—in 
the epic—neglect of the architecture of the whole proving his be- 
setting sins. He also falls behind the Novelas ejemplares of 
Cervantes in four prose tales: Las fortunas de Diana (1621), and 
El desdichado por la honra, La más prudente venganza, and Guz- 
mán el bravo (all 1623). His lyric compositions—ballads, elegies, 
epistles, sonnets (there are 1,587 of these)—are myriad. Formally 
they rely much on the conceit (against all the other affectations 
of the Gongorists Lope posed as a champion of straightforward 
expression), and in content they provide a running commentary on 
the poet’s whole emotional life. 

There still remain to be mentioned the 7,000-line Laurel de 
Apolo (1630), depicting Apollo’s crowning of the poets of Spain 
on Helicon, which remains of interest as a guide to the poets and 
Poetasters of the day; La Dorotea ( 1632), a thinly veiled chapter 
of autobiography cast in dialogue form, in imitation of La 
Celestina (q.v.), that grows in critical esteem as the most mature 
and reflective of his writings; and, listed last because it provides 
4 bridge and key to his plays, the Arte nuevo de hacer comedias en 
este tiempo (1609). This verse apologia for a drama so much at 
Variance with classical precept Lope addressed defiantly to an 
Academy of Madrid and to his critics everywhere, on the strength 
of the 483 plays he already claimed and of norms already firmly 
entrenched in public favour. It rested on the sound Aristotelian 
Principle, even though “for Aristotle we have now no respect,” 
that the dramatist’s first duty is to hold and satisfy his audience: 
the comedia, he says in effect, had developed in response to what 
the Spanish public demanded of the theatre. The treatise is not 
close-knit or philosophically argued, but from it can be extracted 
a clear picture of the principles and conventions of a drama en- 
titled to be called national, both in its close identification with 
the social values and emotional responses of the age and in its 
having evolved its own criteria—at one in this at least with an- 
cient Greece—where other nations were content to borrow. 
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Dramatic Works.—Lope’s productivity for the stage, however 
exaggerated by report, remains phenomenal. Juan Pérez de 
Montalvan, his first biographer, in his Fama póstuma (1636), 
gave a total of 1,800 plays, plus more than 400 autos sacramen- 
tales. The dramatist’s own first figure of 230 in 1603 rises to 
1,500 in 1632: more than 100, he boasts, passed from his brain 
to the stage in 24 hours. The titles are known of 723 plays and 
44 autos, and the text survives of 426 and 42 respectively, It 
may here be noted that the auto in his hands is still far from its 
definitive form as developed by Calderén: Lope lacked the gift of 
dramatizing abstractions or distilling religious dogma into symbol. 
Reserves attach likewise to the legend of his infinite precocity, 
that would have him writing for the theatre from the age of 11 
or 12. Even if he was already known as a dramatist in Madrid by 
1587, it was still, to accept his own testimony, on a dilettante 
basis: the earliest firm date for a play is 1593. His 18 months in 
Valencia in 1589-90, that see him writing for a living, seem to 
have been decisive in shaping his vocation and his talent. The 
influence in particular of the Valencian Cristóbal de Virués (1550- 
1609) was obviously profound. Toward the end of his life, in 
El laurel de Apolo, Lope still remembered Virués, and there credits 
him with having, in his “famous tragedies,” laid the very founda- 
tions of the comedia, this elliptical statement raising the possi- 
bility that the comedia, far from having turned its back deliber- 
ately on ancient precept and practice, stood in fact in direct line 
of descent therefrom, with Seneca as middle term. Virués is 
professedly a Senecan, and his five tragedies, written between 
1579 and 1590, provide a most curious and graduated evolution, 
possessed of its own inner logic, from a set imitation, in Elisa 
Dido, of Greek tragedy as understood by the Roman, to the very 
threshold of romantic comedy, in La infelice Marcela, In the 
process the five acts have become three; the classical chorus has 
given way to comment within the play, including that implicit in 
the advancing of a servant to the role of confidant; the so-called 
unities of time, place, and action have gone with the wind, leaving 
instead to each act its own setting in time and space; hendecasyl- 
labic blank verse has yielded to a metrical variety that, seeking to 
reflect changing moods and situations, is also a pointer to the nota- 
ble degree of lyricism soon to permeate the drama. The con- 
fusing of tragic effect with mere accumulation of tragic happen- 
ings has deflected the emphasis from character in depth to 
complexity of action and incident, the resultant exalting of intrigue 
and arbitrary manipulation breaking down the old divisions in 
favour of an essentially mixed kind, tragicomedy, that would itself 
soon be known simply as comedia; from kings and princes of re- 
mote ages, finally, Virués comes to near-contemporary Spain and 
common men and women. 

It was at this point that Lope picked up the inheritance and, 
by sheer force of creative genius and fertility of invention, “seized 
the comic monarchy,” in Cervantes’ generous tribute, “reduced all 
actors to vassalage and filled the world with plays all of which 
he has seen or known to have been acted.” Managers wrote to 
him in Valencia from all over Spain asking for plays; one ordered 
a regular two-monthly consignment. There can be no claiming 
that Lope learned his whole art from Virués. Torres Naharro 
(q.v.) at the beginning of the century had already adumbrated 
the capa y espada (‘‘cloak-and-sword”) play of middle-class man- 
ners, A decade before Virués, Juan de la Cueva (q.v.), another 
Senecan, had discovered the dramatic interest latent in earlier 
Spanish history and its potential appeal to a public acutely re- 
sponsive to national greatness. In the formation of the comedia 
this proved another decisive factor on which Lope fastened in- 
stinctively, With him the formula of the new drama was fixed for 
a generation and more. $ 

In theme Lope’s plays range over a vast horizon. He was a 
considerable reader, in Latin and Italian as well as in Spanish 
—a first will of 1627 carries an inventory of 1,500 books—and 
little of all that floated in the consciousness of the age failed to 
serve as grist to his mill. Traditionally his plays have been 
grouped as religious, mythological, classical, historical—foreign 
and national—pastoral, chivalric, fantastic, and of contemporary 
manners, In essence the categories come down to two, both Span- 
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ish in setting: the play heroic based on national story or legend, 
and the comedy of manners and intrigue. All suffer from haste 
of composition, partly a consequence of the public’s insatiable de- 
sire for novelty. Lope’s first acts are commonly his best, with 
the third a hasty cutting of knots or tying-up of loose ends that 
takes scant account both of probability and of psychology. There 
was, too, a limit to his inventiveness. Basic themes and situations 
recur, especially in the “cloak-and-sword” plays compounded all 
of the same ingredients, gallants and ladies falling endlessly in and 
out of love, the “point of honour” (pundonor) being sometimes 
engaged, but very rarely the heart, while servants below stairs 
imitate or parody the main action, and one, the gracioso, plays his 
wit and common sense on the follies of his betters. El perro del 
hortelano, Por la puente Juana, La dama boba, La moza de cántaro, 
El villano en su rincón are reckoned among the best in this minor 
if still entertaining kind. 

For his other, more serious, vein, the medieval Crónica general 
of Alfonso X the Wise, first printed in 1541, offered an inexhausti- 
ble quarry; but he could find inspiration equally in ballad, legend, 
a snatch of popular song. He ranges from the last of the Goths 
down to the 17th century, his peculiar gift being the ability to 
sense in whatever age—as poetic rather than historic truth—the 
play of those constants that still underlay the society of his own 
day: respect for crown, church, and the human personality. The 
conception of the crown as fount of justice and bulwark of the 
humble against oppression inspires some of his finest plays. Peri- 
báñez y el comendador de Ocaña, El mejor alcalde el rey, Fuente 
Ovejuna are still memorable and highly dramatic vindications of 
the inalienable rights of the individual, as is Æ} caballero de Olmedo 
on a more exalted social plane. In Fuente Ovejuna (Eng. trans., 
1936) the entire village assumes responsibility before the king for 
the slaying of its overlord and wins his exoneration. This experi- 
ment in mass psychology, the best-known outside Spain of all his 
plays, evoked a particular response from audiences in tsarist 
Russia. Doubt still attaches to the attribution to Lope of La 
estrella de Sevilla, a play commonly singled out for the excellence 
of its stagecraft. The casting here of the king himself as villain, 
by creating a tension less of character than of situation, underlines 
two fundamental weaknesses of the comedia, the manifest hollow- 
ness of the “point of honour” convention under test (in this case 
unquestioning obedience to the wearer of the crown) and the con- 
cessions to a mannered conceptual style wholly incongruous on the 
stage. 

Lope’s defects, like his strength, derive from the accuracy with 
which he projected on to the boards the essence of his country 
and age. Lacking alike Tirso’s striking preoccupation with re- 
ligious problems, Alarcén’s serious intent of social comedy, 
Calderén’s profound if dogmatic philosophizing, Lope’s plays re- 
main the truer thereby to the great age of Spain into which he 
had been born and which he had come to know, intuitively rather 
than by study, as no one had ever known it before. He stands 
high among his country’s representative men. 

BretrocrarHy.—Editions, etc.: Real Academia Española, Obras, 15 
vol. (1890-1913), and (2nd series) 13 vol. (1916-31); J. E. Hartzen- 
busch (ed.), Comedias escogidas, Biblioteca de Autores Españoles, vol. 
24, 34, 41, 52 (110 plays and La Dorotea, 1853-60) ; Autos sacramen- 
tales, ibid., vol. 58 (1865) ; Obras no dramáticas, ibid., vol. 38 (1856) ; 
E. S. Morby (ed.), La Dorotea (1959); A. Rosenblat (ed.), Cartas 
completas, 2 vol. (1948); J. G. Underhill (trans.), Four Plays (A 
Certainty for a Doubt; The King, the Greatest Alcalde; The Gardener's 
Dog; Fuente Ovejuna) (1936). 

Biography and Criticism: H. A. Rennert, The Life of Lope de Vega, 
1562-1635 (1904; Spanish version, with Américo Castro, 1919); M. 
Carayon, Lope de Vega (1929); J. de Entrambasaguas y Peña, Lope 
de Vega (1936), Estudios sobre Lope de Vega, 3 vol. (1946-58; includ- 
ing a revised edition of Lope de Vega y los preceptistas aristotélicos, 
1932); R. Schevill, The Dramatic Art of Lope de Vega (1918); M. 
Romera-Navarro, La preceptiva dramática de Lope de Vega (1935); 
S. G. Morley and C. Bruerton, The Chronology of Lope de Vega’s 
Comedias (1940); H. A. Rennert, The Spanish Stage in the Time of 
Lope de Vega (1909) ; A. Morel-Fatio, La comedia espagnole du xvii* 
siècle, 2nd rev. ed. (1923) ; William C. Atkinson, “Seneca, Virués, Lope 
de Vega,” in Homenatge a Antoni Rubió i Lluch, vol. 1 (1936). 

(W. C. An.) 
, VEGA, the bright star in the constellation Lyra (g.v.), hence 
its Bayer equivalent, a Lyrae; it is one of the brightest stars in 
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the sky. It is also one of the sun’s nearer neighbours in 
being located at a distance of about 26 light-years, ; 

VEGETABLE, in its broadest sense, refers to any 
plant life or plant product. However, in common, na: 
“vegetable” usually refers to the fresh, edible portion of 
ceous plant—roots, stems, leaves, flowers, or fruit. These. 
parts are eaten fresh or prepared in a number of ways. The ¢ 
portion may be a root—rutabaga, beet, carrot, sweet potato: 
(storage stem)—potato, yam, taro; stem—asparagus, kol 
bud—Brussels sprouts; bulb—onion, garlic; petiole—cele; 
barb, fennel; leaf—cabbage, lettuce, parsley, spinach, chi 
mature flower—cauliflower, broccoli, artichoke; 
bean; immature fruit—eggplant, cucumber, sweet corn ( 
mature fruit—watermelon, tomato, pepper. 

The popular distinction between vegetable and fruit is 
to uphold in practice. A decision of the U.S. Supreme 
in 1893 held, in effect, that a plant or plant part is a 
generally eaten as a part of the main course of a meal, bu 
fruit if eaten as an appetizer, or as a dessert, or out of 
Avocado, cucumber, olive, and tomato are botanically fruits, b 
are commonly regarded as vegetables (see FRurt), 

The importance of vegetables in the human diet lies prim 
in their store of usable minerals and their high content of 
C (ascorbic acid), and, in the yellow or leafy vegetables, vit 
A. Many vegetables contain appreciable quantities of the B- 
plex vitamins: niacin, riboflavin, and thiamin. The iron a 
cium in spinach and rhubarb are practically unavailable 
of their oxalic acid content. Most vegetables are low in 
and carbohydrate. However, lima beans and peas are 
high in protein, and lima beans, sweet corn, peas, white pol 
and sweet potatoes have moderate amounts of carbohyd 
Diet anD Dietetics), as 

About 80 plant species in 18 families are represented in 
cultivated as food by Europeans alone; these numbers are 
when Asian vegetable crops—many of them little known 
Wesi—are included. Of the more important vegetables, all 
the rutabaga have been cultivated since ancient times anda 
tributions from early civilizations. Some have been so 
that their wild ancestors can no longer be identified with cei 
Examples are the cucumber, muskmelon, white potato, 
tato, pumpkin, squash, sweet corn, and onion, 

The diversity of origin and of the plant part utilized, 
by human selection through the centuries, has resulted in a 
of vegetables adapted to each climate, from the short summel 
the arctic to the year-around growing season of the tropic 
primary factor influencing vegetable growth is temperature 
a few exceptions, crops grown for vegetative parts req 
temperatures, and fruit-producing vegetables require 
temperatures. A general classification based on average 
tures for satisfactory growth is: : s 

1. Cool-season crops—adapted to 55°-70° F (12.8°-21° C): | 

(a) Tolerant of some frost: cabbage, Brussels sprou! 
broccoli, collards, kohlrabi, turnip, spinach, 
onion, asparagus. 

(b) Intolerant of frost at maturity: lettuce, peas 
celery, carrot, artichoke, white potato, endive. 

2, Warm-season crops—readily damaged by frost: 

(a) Adapted to 65°-80° F (18°-26.7° C): muskmelon, 
ber, squash, pumpkin, bean, tomato, pepper; 

(b) Require temperatures above 70° F and long grow 
sons: sweet potato, watermelon, eggplant, okra. 


The time from planting to maturity also may vary—from 
28 days for radishes to five months for sweet potatoes. The 
period (length of light) interacts with temperature to 1m 
bulb formation in onions, tuber development in potatoes am 
stalk production in spinach, lettuce, and endive (see 
RIODISM). 

Some crops (potato, sweet potato, onion, cabbage, Catto 
garlic, turnip, winter squash, pumpkin, winter | 
parsnip, and horse-radish) may be stored for considera 
under proper humidity and temperature. Others may 
stored longer than a few weeks. 

Because of their high water content vegetables generally 
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Jess storable than cereal crops. Controlled storage temperatures, 
however, permit relatively long-term holding of storage crops and 
large-scale shipment of perishable crops to distant markets. The 
storage life of cool-season crops and sweet corn is maximum near 
32° F (0° C), except that potatoes below 38° F (about 3° C) de- 
velop undesirable sweetness. Warm season crops may be damaged 
at temperatures below 45°=55° F (7°-13° C), depending on the 
crop. A chemical, maleic hydrazide, is widely used to prevent 
sprouting of potatoes in storage. (See also Foop PRESERVATION.) 

There are no reliable estimates on world-wide acreage and pro- 
duction of most vegetables. However, it is known that locally 
grown vegetables provide a substantial, though unmeasured, part 
of the diet of the agricultural three-fifths of the world’s popula- 
tion, as well as a portion of the food for nearby village and city 
dwellers. Among many peoples in underdeveloped areas of the 
world, native plants are often utilized, mostly in the form of 
tender young shoots and leaves, for cooked greens. Cooking not 
only renders the plants palatable but also, unintentionally, safe 
from serious soil- and water-borne disease organisms. 

Commercial vegetable-growing in the United States has devel- 
oped into two quite distinct types of enterprises: production for 
storage or processing, and production for immediate fresh-market 
sale. 

Storage crops and processing crops are grown mainly where good 
quality, high yield, and low costs prevail, and where time of har- 
vest is relatively unimportant. The major areas of such produc- 
tion are the Pacific coast states: a belt along the northern third 
of the country, from Minnesota eastward; southward along the 
Atlantic seaboard; and the Texas-Arkansas area. 

The development of modern refrigerated trucks and railroad 
cars and air freight has permitted a steady, orderly, and largescale 
expansion of off-season perishable fresh-vegetable production far 
from centres of population, Vegetables can now be produced in 
the areas best suited to their growth and shipped in great quanti- 
ties over long distances to urban centres, making fresh vegetables 
of all kinds available to consumers throughout the year. 

Modern developments in vegetable-growing include mechani- 
zation of cultural, harvesting, and packing operation; greater use 
of chemical fertilizer; new herbicides, insecticides, and pesticides; 
and the use of irrigation to supplement rainfall where necessary. 
Farm and marketing units have steadily increased in size requiring 
large capital outlays for land, equipment, and operation. The 
small market garden is steadily disappearing. 

In the northern countries of Western Europe only cool-season 
crops can be produced in quantity. Moderate climates around the 
Mediterranean permit the culture of most vegetables during much 
of the year and the production of warm-season crops for shipment 
to northern areas. 

The pattern of farming in Europe remains a family-sized unit, 
too small for extensive mechanization, Agreements removing 
trade barriers between certain western European countries, and 
improved refrigerated transport, resulted in greater movement of 
perishable foods, as well as the development of areas for more 
specialized production of specific crops, particularly in the Medi- 
terranean basis, In the past vegetable-growing areas were located 
near large cities, which provided a ready market. Although some 
market gardening remains near the cities, rail and truck transport 
have permitted the movement of the vegetable industry into dis- 
tricts with climate and soil better suited to these crops. 7 

Vegetable-growing in the Orient varies considerably depending 
upon climatic and physiographic influences. There are more kinds 
of vegetables in Asia than in any other continent. In addition to 
the numerous introductions—among them tomatoes, cabbages, and 
onions—are the countless varieties of root and vine crops devel- 
oped by generations of selection and breeding. After the grains, 
Sweet potatoes constitute the staple food of the poorer farmers; 
Irish potatoes are gaining slowly in popularity. Cultural meth- 
ods, constantly improving, still reflect the traditional approach 
rt predominant use of night soil, draught animals, and human 
abour, 

See further HorTICULTURE and articles on individual vegetables. 

(P. G. S.; X.) 
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VEGETARIANISM. The term vegetarian is applied to 
those who, on principle, avoid eating flesh of any kind (meat, fowl, 
or fish) for any of several reasons, but especially for ethical, 
ascetic, or nutritional reasons. Most vegetarians use milk and 
milk products; those in the modern Occident usually eat eggs 
also, but most vegetarians in India exclude them, as did those in 
the classical Mediterranean lands. Vegetarians who exclude ani- 
mal products altogether have taken the name vegans, and those 
who use milk and milk products are sometimes called lactovege- 
tarians. Among some agricultural peoples the eating of flesh has 
been infrequent except among the privileged classes; such people 
have rather misleadingly been called vegetarians, 

History.—Ancient Period.—Deliberate exclusion of flesh-eating 
probably first appeared sporadically in ritual connections, either 
as a temporary purification or as qualification for a priestly func- 
tion. Advocacy of a fleshless diet for normal use began around the 
middle of the first millennium s.c. more or less simultaneously, 
and probably independently, in India and in eastern Mediterranean 
lands as part of the philosophical awakening of the time. In the 
Mediterranean lands, avoidance of flesh-eating is first recorded as 
a teaching of Pythagoras of Samos (fl. 530 B.c.) and his followers. 
The Pythagoreans generalized certain Orphic ritual restrictions— 
they rejected not only flesh but beans and mallows—and may have 
been influenced by Egyptian priestly customs or even by individual 
thinkers in the Fertile Crescent. The Pythagoreans alleged the 
kinship of all animals as one basis for human benevolence toward 
other creatures, which should not be killed for food. But it was 
also widely believed that the simple, frugal diet of an earlier age, 
happier and more natural before distinctions of wealth had been 
introduced, was fleshless. From Plato onward many pagan phi- 
losophers (e.g., Epicurus, Plutarch) and particularly the Neopla- 
tonists recommended a fleshless diet; the idea carried with it con- 
demnation of bloody sacrifices in worship, and was often associated 
with belief in reincarnation of souls—and, more generally, with 
a search for principles of cosmic harmony in accord with which 
human beings could live. In India the Buddhists and Jains refused 
to kill animals for food, on ethical and ascetic grounds: the human 
being should not inflict harm on any sentient creature. The idea 
was soon taken up also in Brahman circles, and was applied espe- 
cially to the cow; as in Mediterranean thought, the idea carried 
with it condemnation of bloody sacrifices, and was often associated 
with a sense of cosmic harmonies, 

In later centuries vegetarianism had a differing fate in the Indic 
and the Mediterranean spheres. In India itself, though Buddhism 
gradually declined, the ideal of harmlessness (ahimsd), with its 
corollary of a fleshless diet, spread steadily in the first millen- 
nium of our era, till many of the upper castes (especially of 
Vaisnava faith), and even some of the lower, had adopted it. 
Beyond India it was carried, with Buddhism, widely northward 
and eastward, as far as China and Japan; but less conscientious 
Buddhists limited themselves to avoiding the killing of animals, 
and would eat of a carcass if someone else supplied it, In some 
countries, fish were included in an otherwise fleshless diet. 

West of the Indus, the monotheistic traditions that came to 
power were less favourable to vegetarianism. In the Hebrew Bi- 
ble, however, is recorded the belief that in Paradise the earliest 
human beings had not eaten flesh: that it was permitted only after 
Noah’s flood, and even then the blood in it, as being the life of it, 
was not to be consumed. Ascetic Jewish groups and some early 
Christian leaders disapproved of flesh-eating as a luxury, glut- 
tonous, cruel, and expensive. Some Christian monastic orders 
have ruled out flesh-eating, and its avoidance has been a penance 
even for laymen, Many Muslims have been hostile to vegetarian- 
ism—and bloody ritual sacrifices occur yearly in the Islamic cult— 
yet some Muslim Siifi mystics (who became the chief guides of 
Muslim spiritual life) recommended a meatless diet for spiritual 
seekers. Akbar, the 16th-century Muslim emperor in India, rec- 
ommended a fleshless diet as a Sufi custom. 

Modern Period.—With the transformation of Western and then 
world life in modern times, vegetarianism too entered a new phase. 
As part of the humanitarianism of the 17th and 18th centuries in 
Europe, with its confidence in moral progress, sensitiveness to ani- 
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mal suffering was revived and with it the Pythagorean disapproval 
of flesh-eating. Certain Protestant groups came to the fleshless 
diet by way of their perfectionistic reading of the Bible. Men of 
diverse philosophic views advocated vegetarianism; e.g., Voltaire 
praised, and Shelley and Thoreau practised, the diet. Vegetarians 
of the early 19th century usually condemned the use of alcohol 
as well as flesh; and appealed as much to the nutritional advan- 
tages of light fare, in contrast with the rich and heavy meat diet 
of that day, as they did to ethical sensibilities. Some advocated 
only what could be eaten without cooking. As always, vegetarian- 
ism tended to be combined with other efforts toward a humane 
and a cosmically harmonious way of life. 

During the 19th century the movement began to produce results 
even among nonvegetarians. By the early 20th century it was con- 
tributing substantially to the drive to vary and lighten the non- 
vegetarian person’s diet—especially in English-speaking countries; 
such foods as peanut butter and cornflakes were invented by vege- 
tarians in the United States (see CEREALS: Processed Breakfast 
Cereals). In some places a vegetarian diet was regarded simply 
as one among many regimens indicated for specific disorders. 
Elsewhere, in contrast, and notably in Germany, the fleshless diet 
was regarded as but one element in vegetarianism, which was ex- 
pected to be a comprehensive reform of life habits in the direction 
of simplicity and healthfulness—the term being derived (by such 
vegetarians) not from “vegetable food” but directly from the 
Latin vegetus, meaning “active, vigorous.” 

The vegetarian movement as a whole has always been carried 

forward by ethically inclined individuals, such as (in modern 
times) Tolstoi and George Bernard Shaw, and by certain religious 
sects, such as the Seventh-Day Adventists and the Theosophists; 
but special institutions have grown up to express vegetarian con- 
cerns as such, The Bible Christian sect of England and the U.S, 
(Philadelphia) took the lead in establishing national vegetarian 
societies, each publishing its own journal; the first such society was 
formed in England, in 1847. An international federation of vege- 
tarian societies was founded tentatively in 1889 and more endur- 
ingly in 1908; in later years Westerners have been joined in this 
by some vegetarians of the Indic and Buddhist traditions. Vege- 
tarian restaurants, schools, and rest homes have sprung up, ês- 
pecially in certain European countries (in India, the railroads 
necessarily developed a double restaurant system, vegetarian and 
nonvegetarian). In the West a special industry processes high- 
protein vegetable foods to simulate various meats in form and 
flavour, so as to ease the transition from the accustomed flesh- 
eating; and “health food” stores offer products conforming to 
vegetarian tastes. To the same end, vegetarian societies publish 
recipes which, ever since the importance of protein was recognized, 
have centred on the tasty use of legumes, nuts, cheese, and eggs. 
The Science Council of the International Vegetarian Union ab- 
stracts articles from scientific journals that may bear upon ef- 
forts to develop foods and medicines that would be more consistent 
with vegetarian ethical standards. 
_ Vegetarians have been prominent in related movements oppos- 
ing cruelty to animals, including inhumane forms of slaughter and 
laboratory experimentation. They have helped to develop sub- 
stitutes for furs and leather in clothing (but in India, leather is 
commonly supposed to come only from animals that have died 
naturally, and so is more acceptable). Many vegetarians join in 
the search for agricultural and medical techniques more nearly 
consistent with natural patterns of organic growth—hoping to 
learn how to maintain soil fertility and plant health by a self- 
generating balance of organisms rather than by artificial fertilizers 
and sprays, and human health by balanced diet and regimen as 
alternatives to pill and lancet. Some believe they already know 
how, and most vegetarian publications provide a forum for their 
fads and nostrums, and for diverse unsubstantiated historical, bio- 
gral and psychological theories, alongside more dependable 
advice. 

i Motives.—Ascetic and Economic. —Vegetarianism (when not 
simply a taboo) has always been enlivened by zealous advocacy 
and scornful resistance. In premodern times a major motive for 
abstinence from flesh-eating was the ascetic one. It meant self- 
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denial for those who had learned to relish meat (which j 
flavoured: many children do not immediately acquire the 
A meatless diet was more readily kept to a level at which 
was little energy to support passions that ascetics wanted te 
press. (Vegetarians said men came to act like the ani 
ate.) Furthermore, regular flesh-eating has always d 
wealth that might otherwise have been used in charity, I 
ern times, with an expanding human population, a more po 
motive for vegetarianism, related to this, has been an eco 
one; raising cattle for meat yields less food per acre tl 
say, protein-rich legumes; hence, it is argued, only a 
minority of mankind can ever afford to consume as much 
do, for instance, Americans or New Zealanders. Some | 
more intensive use of the world’s land, i.e., less cattle-rai 
counter increasing mass malnutrition in less privileged 
But nonvegetarians may look to increasing harvests fı 
sea, both of seaweeds and of fish and fish products, 
Ethical—The ethical motive of harmlessness to ani 
always been primary; we should not kill needlessly what 
ing and fears death. This requirement may be felt simply as 
pugnance to blood; some flesh-eaters admit they would noi 
meat if they themselves had to slaughter the animals. The 
prosperous peoples have come to refuse not only human 
CANNIBALISM) but that of the animals we are most personal 
cats, dogs, horses, garden birds, and house pets; for som 
tarianism simply widens this sphere. The requirement m 
press, further, a moral principle (if only by an inadequat 
ture): acknowledgment that other creatures may have rights 
that human beings, unlike beasts of prey, have the responsi 
of doing something better with animals than destroying th 
the human presence must somehow disrupt natural animal b 
at least a nature reserve or a retirement pasture is better 
tificial breeding and the slaughterhouse, vegetarians say. 
requirement may be seen, too, as the first step in asserting 
tential cosmic unity in the world, which human beings can 
way to create—or restore; thus Gandhi spoke of human be 
big-brotherhood to the other animals—opening a vent 
perspective. 
Nutritional—Many vegetarians believe a fleshless diet 
for human health. They note that most primates are 
fruit-eaters (frugivores), not flesh-eaters (carnivores), a 
anatomically the human digestive system, with its long in 
tract, differs in this and other ways from that of such repr 
tive carnivores as dogs and cats, in which the lower gut 
short. They cite the many disorders (e.g., heart and blood- 
disease, ulcers, parasitic infections) to which eating meat and 
products can contribute. Such claims are usually one- 
good vegetarian diet is better than an unbalanced nonvegt 
diet; yet it is probable that few foods of any kind are M 
drawback altogether, and whole peoples (e.g., Eskimos, 
toral Masai) have lived on diets chiefly of flesh, while others 
the long-lived Hunza) have lived on diets entirely vegeta 
nearly so. Our diet is not imposed by nature: we must 
what to eat. 
What is clear is that flesh-eating is not necessary to health: 
ply to drop meat from a typical Western diet (or from 
poverished Indian one) can sometimes be dangerous, but 
the meat is not replaced by some other, and equivalent, 
food. The old idea that “first-class” proteins (see MEAT? 
ibility) are found in meat alone has been largely abandoni 
demand now is for so-called complete proteins (see NUTRI 
Components of Nutrition: Proteins), which are found not í 
dairy products but also in soybeans. (However, a vegan @ 
one lacking milk or eggs, has not been proved fully safe, esp 
for children.) The athletic records of vegetarian schoo 
that vegetarians may excel flesh-eaters in endurance, am 
celled by them in sudden bursts of energy. Vegetarians haig 
international championships in such sports as running, 5 
tennis, and wrestling. But the exact effects of particular 
vegetarian or nonvegetarian—are not yet fully known- 
Brsriocrarny.—For ancient Greece there is Johannes Haus 
Der Vegetarismus in der Antike (1935); for ancient In 
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Alsdorf’s Beiträge sur Geschichte von Vegetarismus und Rindervere- 
prung in Indien (1961 annual volume of the Akademie der Wissen- 
schaften, Geistes- und Sozialwissenschaftliche Klasse, Mainz), contain- 
ing sound data but unperceptive hypotheses; Gerald Carson, Cornflake 
Crusade (1957), surveys 19th-century U.S. vegetarianism, Influential 
has been the Neoplatonist philosopher Porphyry’s Peri apoches em- 
psychon [De abstinentia], translated by Thomas Taylor as On Ab- 
tinence from Animal Food (1823; reprinted 1965). Works by impor- 
tant founders of modern vegetarianism are Eduard Baltzer’s Die nati- 
rliche Lebensweise (in four parts, 1867-72) and E. Bonnejoy’s Le végé- 
tarisme et le régime végétarien rationnel (1891). Representative of 
vegetarianism in England and culturally allied countries are Howard 
Williams’ Ethics of Diet (1883) and Geoffrey L. Rudd’s Why Kill for 
Food? (1957). Gandhi's Diet and Diet Reform (1949) is a frank and 
illuminating treatment in the context of modern India. See also reviews 
in national vegetarian journals, especially The British Vegetarian 
(1958 ) and its predecessors, The Vegetarian (1849-1958) and 
Vegetarian News (1921-1958). (M. G. S. H.; X.) 

VEGETIUS (Fravius Vecettus Renatus) (4th century AD.), 
military writer. His treatise, commonly called De re Militari 
(The Military Institutions of the Romans), was a compilation 
from ancient sources. Vegetius was not a practical soldier and did 
not realize that the military reform and revival of the ancient or- 
ganization of the legion he proposed had become impossible be- 
cause of the evolution of warfare. By one of the strange mutations 
of history, when later the crossbow and gunpowder deprived 
cavalry of its shock power, the tactics of Vegetius became ideal 
for armies, and his work became a military bible for European 
soldiers for hundreds of years. 

In manuscript, Vegetius’ work had a great vogue. In the Middle 
Ages his rules of siegecraft were much studied, and during and 
after the Renaissance the sections dealing with training and tactics 
were indispensable. His work was translated into English, French, 
and Bulgarian before the invention of printing. An English version 
was published by Caxton in 1489, and The Military Institutions 
of the Romans was included in T, R. Phillips’ Roots of Strategy 
(1940), with brief critical introduction. 

VEHMGERICHT (otherwise FEHMGERICHT; Eng. VEHMIC 
or Feamic Court), a type of tribunal exercising criminal jurisdic- 
tion in accordance with a special procedure, belonging properly to 
Westphalia but operating in fact throughout the German kingdom 
in the Middle Ages. The original name of the court, Veme or 
Vime, was later equated with the word Vehme, “punishment.” 

When Henry the Lion was deprived of the duchy of Saxony in 
1180, his ducal rights over Eastphalia (the eastern part of the 
territory) were transferred to the Ascanian Bernhard of Anhalt; 
but those over Westphalia—namely, the territory within the 
boundaries of the dioceses of Cologne and of Paderborn, between 
the Rhine and the Weser rivers—passed to the archbishop of 
Cologne, As no major territorial principality grew up in this duchy 
of Westphalia, the judicial system there at the beginning of the 
13th century still preserved several features derived from the 
Catolingian period. Every county or Grafschaft (see Count) 
comprised a number of judicial circumscriptions in which an agent 
of the count would hear minor cases. The count himself would 
come three times a year, for the general assize, at which all free 
men were required to be present. sy 

Free men constituted a large proportion of the population of 
Westphalia and so could provide enough aldermen or Schöfen to 
sit on the count’s tribunal and to ensure that the assizes were 
adequately attended, Thus in Westphalia the count’s tribunal Te- 
mained the court for free men, whereas in Eastphalia free men 
fell under the jurisdiction of lesser courts, the count’s tribunal 

eing accessible only to the nobility. The members and organs 
of the Westphalian administration of justice were designated as 
Irei (“free”): Freigraf, Freigrafschaft, and Freischofen. 

Tn the course of the 13th century the counts took to delegating 
their authority in every circumscription of their county to a perma- 
nent representative, who himself took the style of F reigraf. This 
ed to a multiplication of high courts; and when the delegation of 
authority took the form of enfiefment or was jn some other way 
Tenounced, the old system broke down altogether. Thenceforward 
eareigrafschaft would comprise sometimes only = feted a 
Si of justice and often not more than two or three. Aetos 

Y lords among whom jurisdiction was split up soug ito "cOr 
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solidate their position by appealing to the king himself for au- 
thority to act immediately and directly in his name. By this time, 
indeed, from the end of the 13th century onward, the concession 
of royal authority to the counts was falling out of use in the Ger- 
man principalities; and the concession of it to the Westphalian 
tribunals finally regularized the latter’s status. Their prestige be- 
came such that cases originally brought before German tribunals 
outside Westphalia might be transferred to them, either because 
the other tribunals had been declared incompetent or because they 
had been unable to apprehend the accused persons. 

The tribunal of every Freigraf held two sorts of session: the 
offenes Ding or open assembly, to which all free men were ad- 
mitted, for the judgment of offenses against property and ordinary 
misdemeanours; and the Stillding or secret assembly, to which 
only the judge, the Schöfen, and the parties to the case were ad- 
mitted. The secret assembly became more and more important, 
assuming the functions of other German courts; by the end of the 
15th century the open assembly had been entirely superseded. 

Because of the conditions of secrecy there grew up in Westphalia 
and elsewhere in Germany a body of specialist Schöffen acquainted 
with Vehmic procedure. Attracted by its prestige and by the ad- 
vantages that Schdffen enjoyed when they were themselves in- 
volved in litigation, many nobles and bourgeois sought admission 
to the body. Membership, however, brought with it certain re- 
sponsibilities: a Schéffe had to pay an admission fee; to attend all 
the sessions of the tribunal; to swear an oath of secrecy as to the 
proceedings; to inform against any crimes that might come to his 
knowledge; and to carry out the sentence of the court, which was 
death by hanging. Procedure in some respects was like that of 
the Carolingian period, though in others the influence of the church 
was discernible: in prosecutions based on an informer’s evidence, 
for example, an oath supported by the testimony of others was ac- 
cepted as proof, to the exclusion of the judicial combat (see DUEL). 

The Vehmic courts maintained their character of royal institu- 
tions even after the German king Sigismund had appointed the 
archbishop of Cologne to be Statthalter or lieutenant general of 
the tribunals (1422). Thenceforward the archbishop would dele- 
gate the royal authority to the holders of the tribunals, would or- 
ganize meetings of the Schdffen to determine points of law, and 
would exercise appellate jurisdiction; but the archiepiscopal juris- 
diction was in fact restricted to the duchy of Westphalia. 

The Vehmic courts fell into discredit partly because of their 
secrecy, which gave rise to scandalous rumours (sometimes ill- 
founded), partly because of the excessive lengths to which they 
went in the repression of crime. Moreover, their jurisdiction con- 
flicted with that of the territorial princes. By the end of the 15th 
century the institution was stagnant, represented only by a few 
tribunals in Westphalia, some of which however lingered on until 
Napoleonic times. (C. E. P.) 

VEII (modern Vero), an ancient Etruscan town; its Etruscan 
name is unknown. It was the nearest city to Rome, situated 
near modern Isola Farnese, about 10 mi. (16 km.) NW of Rome 
and near the confluence of the two branches of the Cremera River 
(mod, Fosso della Valchetta). Following the period of Veii’s 
supremacy over Rome in the 7th and 6th centuries B.c., wars be- 
gan between the two cities, especially after the occupation of the 
coast by the Romans. The almost permanent state of hostility 
ended in the capture and destruction of Veii in 396 B.c. by the 
consul Marcus Furius Camillus. 

This destruction was not total, however; it was still possible 
for Camillus during the invasion of the Gauls to find refuge in Veii, 
and after the defeat of the Romans by the Gauls at Allia there 
was a proposal to transfer the seat of government to Veii from 
Rome. It is not known when the Romans reconstructed it; the 
Roman city was much smaller than the earlier Etruscan city. Veii 
was made a municipium under Augustus. Down to the 3rd century 
A.D. it continued as an important religious centre, and a late Etrus- 
can temple in the locality called Macchia Grande was in con- 
tinuous use from the 3rd century B.C. to the 3rd century A.D. 

In origin, Veii appears to have been a conglomeration of Vil- 
Janovan villages of the 9th-8th centuries B.c., the graveyards of 
which occupy the rocky plains around the city. The acropolis 
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of the ancient town was situated in the present Piazza d’Armi, in 
which were found the ruins of an ancient temple. In the region 
of Portonaccio were found the remains of the Temple of Apollo, 
which was decorated with imposing terra-cotta statues and ante- 
fixes. These, including the famous statue of the “Apollo of Veii,” 
are now in the Villa Giulia Museum, Rome. These statues have 
been attributed to the hand or to the school of Vulca, a sculptor 
who worked on the Temple of Jupiter Capitolinus in Rome about 
500 B.c. Also in the Portonaccio locality was uncovered a temple 
shrine dedicated to the Cremera, whose waters were piped along 
a hillside to a sacred bath. The temple was constructed with 
three adjoining cellae and a vast pronaos in front of which was 
an altar with central depression retaining the calcined bones of 
animal sacrifices. Many fragments of architectural terra-cottas 
have been found nearby, including an important statue of a 
priestess carrying a child. Large deposits of votive terra-cotta 
statuettes found in the Campetti region add further to the im- 
portance of Veii as the leading producer of fine terra-cotta sculp- 
tures in 6th-century Etruria. 

The cemeteries extended all around the plain, but these have 
been little explored. One of the chambered tombs, the Grotta 
Campana, contains the oldest known Etruscan frescoes, executed in 
brown and purple on a cream ground. The subjects are taken from 
the repertory of orientalizing art and include stylized palms, tall 
lions, and cavalrymen of a style current in the art of the first half of 
the 6th century B.c. Inside the tombs the ashes of the dead were 
stored in urns surmounted by an important series of archaic terra- 
cotta portrait heads. 

Brsriocraruy.—M. Pallottino, La Scuola di Vulca (1945); M. San- 
tangelo, “Veio, santuario di Apollo,” Bollettino d'arte, xxxvii, pp. 147 
ff. (1952); J. B. Ward Perkins, “Notes on Southern Etruria and the 
Ager Veientanus,” Papers of the British School at Rome, xxiii, pp. 44 
ff. (1955), and “Veii: the Historical Topography of the Ancient City,” 
ibid., xxix, pp. 1 ff. (1961). (Wo. C.) 

VEINS, in the anatomy of animals, are blood vessels that re- 
turn the blood from the capillaries toward the heart (see Circu- 
LATION OF BLoop; CIRCULATORY System). Veins begin as tiny 
venules, which join together to form larger and larger trunks as 
they approach the heart. In man and other mammals three (or 
two) venous systems are recognized: (1) the general venous sys- 
tem, or systemic veins, which convey deoxygenated blood to the 
heart from the body generally; (2) the pulmonary system, com- 
posed of the veins that carry oxygenated blood to the heart from 
the lungs; and (3) the hepatic portal system (by some considered 
a division of the general system), which drains the organs of 
digestion and the spleen via the liver. 

Apart from vessels related to specific internal organs, there 
are superficial and deep veins. The former lie in the superficial 
fascia (sheetlike fibrous tissue); some are visible through the 
skin. They are usually accompanied by lymphatic vessels though 
not as a rule by arteries. Sooner or later they empty their blood 
into the deep veins, often passing through special openings in 
the deep fascia to do so. The deep veins usually accompany 
arteries and are often enclosed with them in a common sheath; 
they are therefore known as companion veins (venae comites). 
With small and medium-sized arteries there are two of these com- 
panion veins, one on each side, connected by occasional cross com- 
munications; large arteries have only one companion vein. 

“This article concerns the gross anatomy and embryology of 
the veins in man, and their comparative anatomy among the verte- 
brates. For discussions of the diseases of veins and their treat- 
ment see VEINS, Diseases oF; BLoop VESSELS, SURGERY OF. 
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The following account refers to the vessels as they occur in 
man (fig. 1). The systemic veins are described first, then the 
pulmonary veins and the hepatic portal system; lastly, the struc- 
ture and development of veins are briefly discussed. For a graphic 
orientation of the veins in relation to other anatomical parts men- 
tioned here, see Anatomy, Gross. 

Veins of the Head and Neck.—In the scalp and face the 
superficial veins follow the very tortuous route of their correspond- 
ing arteries more or less closely in order to drain effectively the 
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FIG. 1.—DIAGRAM OF THE HUMAN VENOUS SYSTEM 
(Solid lines indicate superficial veins) 


areas served by the arteries. The deep veins run a comparatively 
straight course. Frontal, superficial temporal, posterior auricular, 
and occipital veins are found in the scalp, their names indicating 
the areas they drain. Like all other superficial veins, they 
anastomose (intercommunicate) freely, They also communicate 
at certain places, through foramina (openings) in the skull, with 
the intracranial blood sinuses; these communications are known 
as emissary veins, and act as safety valves to the sinuses. ia 
frontal vein on the forehead passes down on the inner side of Fe 
eyelids, where it is known as the angular, and then becomes the 
anterior facial vein, which runs down to a point 1 in. (2.5 cm.) M 
front of the angle of the jaw, whence it passes into the pe 
to join the common facial. In the greater part of its course I 
lies some distance behind the facial artery itself. fe 

The superficial temporal vein runs down in front of the tl 
where it joins the maxillary vein from the pterygoid plexus h 
so forms a common trunk that passes down, embedded Maa 
parotid gland, to about the angle of the jaw. Here it dividar 
an anterior branch, which joins the facial. vein to form 4 pair 
stem, and a posterior branch, which receives the posterior aut 
vein and becomes the external jugular. in 

The external jugular vein is ae recognized through in i 
on the side of the neck; it eventually pierces the deep fasma oc- 
the middle of the clavicle to join the subclavian vein. forms 
cipital vein sinks deeply into the back of the neck anı so 
the beginning of the vertebral vein. of the 

The intracranial venous sinuses lie between two Jaye 
dura mater (outermost covering of the brain) and differ fr 
veins in having fibrous walls that do not contract or expan ve falx 
superior sagittal sinus runs along the upper margin © Bran), 
cerebri (dural fold dividing the cerebral hemispheres; Bae these 
while the inferior sagittal sinus runs along the lower mien i 
drain the surface of the brain, and the blood passes bac 
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both, Where the falx meets the tentorium cerebelli, (dural par- 
tition between cerebrum and cerebellum) the inferior sagittal 
sinus receives the great cerebral veins from the interior of the 
brain and then passes backward as the straight sinus to join the 
superior sagittal sinus at the internal occipital protuberance. The 
meeting place here is known as the confluence of the sinuses. From 
it the blood passes outward and downward through the right and 
left transverse sinuses, which groove the cranium, until they reach 
the posterior lacerated foramina, through which they pass to 
form the beginning of the internal jugular veins. 

Most of the blood from the base of the brain passes into the 
cavernous sinuses, which lie in the middle cranial fossa (depres- 
sion in the base of the cranium; see SKULL), one on each side of 
the hypophyseal fossa. These receive the ophthalmic veins from 
the orbit (eye socket) in front and, after running backward for 
about 1 in., divide into the superior and inferior petrosal sinuses, 
the former of which joins the transverse sinus within the cranium; 
the latter runs to the posterior lacerated foramen, after passing 
through which it joins the transverse sinus, which is now becom- 
ing the internal jugular vein. 

The internal jugular vein thus formed runs down at first behind 
and then to the outer side of the internal and common carotid 
arteries and at the root of the neck joins the subclavian vein of 
its own side to form the brachiocephalic (formerly innominate) 
vein, In its course down the neck it receives the common vein 
from the face and tributaries from the tongue, pharynx, larynx, 
and thyroid body. The deep veins of the head and face tend to 
form plexuses (networks) rather than venae comites; among these, 
pterygoid, pharyngeal, and basilar plexuses are recognized. 

Veins of the Hand and Arm.—On the back of the hand and 
in front of the wrist, superficial venous plexuses are easily seen 
through the skin, From these and others on the palmar surface 
the blood passes up the forearm chiefly on its flexor surface by the 
median antebrachial vein'and by the basilic and cephalic veins and 
their tributaries; the principal deep veins of the forearm are the 
radial and ulnar, which unite in front of the elbow to form the 
brachial. Just below the bend of the elbow the cephalic vein 
communicates with the deep veins and then gives off the median 
cubital vein, which passes across and joins the basilic; it is the 
vein from which patients are usually bled. After this junction the 
common vessel is continued up the inner side of the arm as the 
basilic, which pierces the deep fascia about the middle of the arm 
and, in the armpit, joins a deep vein, the brachial, to form the 
axillary vein, which lies on the inner side of its artery. Continu- 
ing above the level of the elbow, the cephalic vein runs up the 
outer side of the arm and, a little below the clavicle, passes 
through the clavipectoral fascia to enter the upper part of the 
axillary vein, At the outer border of the first rib the axillary vein 
becomes the subclavian, which lies in front of and below its artery 
and is separated from it by the anterior scalene muscle, The ar- 
rangement of the superficial veins, especially in front of the elbow, 
is liable to great variation. 

Veins of the Foot and Leg.—The superficial veins of the 
lower extremity begin in a venous arch on the dorsum (back or 
upper side) of the foot; there is also a plantar venous arch on 
the sole. From the inner extremity of the dorsal venous arch the 
great saphenous vein runs up, in front of the inner ankle, along 
the inner side of the leg, and, passing behind the inner side of the 
knee, continues up the thigh, gradually working forward until it 
teaches the saphenous opening in the deep fascia of the thigh a 
little below the spine of the pubis. Here it pierces the deep fascia 
(fascia lata) to enter the femoral vein. In this long course it has 
many valves and receives numerous tributaries. From the inner 
end of the dorsal arch of the foot the small saphenous vein runs up 
behind the outer ankle along the midline of the calf to pierce the 
deep fascia in the popliteal space behind the knee and oper into 
the popliteal vein. Among the deep veins, venae comites occur as 
anterior and posterior tibial vessels; the latter is joined by the 
Peroneal vein, The tibials unite to produce the popliteal near the 
knee and then the femoral of the thigh and groin. 

Veins of the Abdomen.—The femoral vein, after passing deep 
to the inguinal ligament, becomes the external iliac, which runs 
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along the brim of the true pelvis and, after a course of some 3 in. 
(7.5 cm.) joins the hypogastric, or internal iliac, which drains the 
pelvis, and so forms the common iliac vein. In front of the fifth 
lumbar vertebra the common iliac veins of the two sides unite to 
form the inferior vena cava, a very large trunk which runs up on 
the right of the abdominal aorta to an opening in the diaphragm 
(q.v.). On its way it receives lumbar veins from the body wall, 
spermatic or ovarian veins from the genital glands, renal veins 
from the kidneys, and vessels from the right adrenal gland and the 
diaphragm. Before reaching the diaphragm it lies in a groove in 
the back of the liver and receives the hepatic veins from that 
organ. The hepatic portal system, which lies in the abdomen, is 
discussed below. 

Veins of the Thorax.—The inferior vena cava, after piercing 
the diaphragm, has a very short thoracic course and opens into 
the lower and back part of the right atrium of the heart. The 
right and left brachiocephalic veins are formed behind the sternal 
end of the clavicle by the union of the subclavian and internal 
jugulars of their own side, The left vein is much longer than the 
right, and runs nearly horizontally behind the upper half of the 
manubrium (upper part of the sternum) to join its fellow on 
the right side of that bone just below the first rib, By the junc- 
tion of these the superior vena cava is formed, which runs down 
to the right atrium of the heart. The chief tributaries of the 
brachiocephalic veins are the vertebral, the internal mammary, 
and the inferior thyroid. 

The intercostal veins open into the azygos system of veins, 
which begins in the abdomen by (1) a continuation of the ascend- 
ing lumbar, a vertical trunk which joins together the lumbar veins, 
or (2) sometimes on the right side by a communication with the 
inferior vena cava. The vessel on the right side, the azygos, passes 
through the aortic opening of the diaphragm. Entering the thorax, 
it runs up in front of the thoracic vertebrae and to the tight of 
the aorta and thoracic duct, and receives the intercostal veins of 
the right side. At the level of the fourth thoracic vertebra it 
arches forward to open into the posterior surface of the superior 
vena cava. 

On the left side, the upper intercostal veins join to form the 
left highest intercostal vein, which commonly opens into the 
left brachiocephalic. Lower down the intercostal veins, from the 
fourth to the seventh spaces, form the accessory hemiazygos vein, 
which runs down on the left of the spinal column and, crossing 
it about the level of the eighth or ninth thoracic vertebra, opens 
into the azygos. The lower intercostal veins on the left side join 
the hemiazygos vein, which runs up and opens either into the 
accessory hemiazygos or into the azygos proper, below the open- 
ing of that vein. 

Pulmonary Venous System.—The pulmonary veins emerging 
from the lungs bring back the oxygenated blood from those organs 
to the left atrium and ventricle of the heart, and also the greater 
part of the blood carried by the bronchial arteries to nourish the 
lungs. Bronchial veins return blood from the larger bronchi and 
drain it into the azygos system. There are three pulmonary veins 
coming out of the right lung, while on the left there are only two, 
On the right side, however, two of the three veins usually unite in 
the root of the lung, so that there are, as a rule, two pulmonary 
veins entering the left atrium of the heart on each side, but it is 
not uncommon to find three on the right side or one on the left. 
The pulmonary veins have no valves. 

Hepatic Portal System.—The veins that drain the blood from 
the stomach, intestines, spleen, and pancreas unite to form a large 
vein that begins behind the head of the pancreas and ends by 
dividing into right and left branches in the hepatic porta (fissure 
on the underside of the liver): This is the portal vein, which 
lies in front of the inferior vena cava and is about 3 in. (7.5 cm.) 
long. Its chief formative tributaries are the superior and inferior 
mesenteric and the splenic veins; it also receives the coronary 
vein from the stomach. There are two marked characteristics of 
the portal system: (1) it has no valves, and (2) it begins and 
ends in capillaries, since the two terminal branches of the portal. 
vein rebranch in the liver in a complex manner as sinusoids (see 
Liver). 
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In the lower part of the rectum the veins discharge partly into 
the portal and partly into the general system, and in this de- 
pendent position they are liable to become varicose and to form 
hemorrhoids. 

Structure of Veins.—The histology of veins follows the same 
general plan as that for arteries (q.v.). The wall of the tube 
is composed of three similar coats, but it is thinner, weaker, more 
loosely constructed, and more variable from type than the corre- 
sponding artery. It contains less muscular and elastic tissue, 
whereas white fibrous tissue is in excess. Some veins, especially 
those of the arms and legs, bear valves, and these are commonest 
where tributaries come in. The lining of a vein is folded to pro- 
duce such pockets, usually in pairs. The valves fill with blood 
only when there is backflow. 


EMBRYOLOGY 


The human embryo at about 34 weeks (length 3 mm., or } in.) 
possesses three sets of paired veins (fig. 2). These are: (1) um- 
bilical veins, from the chorionic 
sac (future placenta; see EMBRY- 
OLOGY AND DEVELOPMENT, ANI- 
MAL: Human Development); 
(2) vitelline veins, from the yolk 
sac; and (3) cardinal veins, from -i 
the body of the embryo itself. 
The last comprise two sets: the 
precardinals, which drain blood 
from the head region, and the BOSTCARDINAL VEINS 
postcardinals, which return blood FIG. 2.—DIAGRAM OF THE FORMA- 
from regions caudal (literally, TION OF THE VENOUS SYSTEM IN THE 
“tailward”) to the heart; both "'RST STAGE 
pairs unite into short, common stems known as the common car- 
dinals, or ducts of Cuvier, Hence three pairs of vessels open into 
the sinus venosus, or caudalmost portion of the primitive heart. 
As the heart is at first situated in the region that later will be the 
neck of the embryo, the precardinals receive few segmental veins 
(i.e., tributaries from the embryonic body segments), whereas the 
postcardinals receive many. 

As the vitelline veins run from the yolk sac to the heart along 
each side of the primitive foregut, they pick up the mesenteric 
veins from the intestines as well as the splenic and pancreatic 
veins as soon as these organs are formed. The liver, however, 
is developed right across their path, and the vitelline veins break 
up into a mass of capillaries in it, leaving that part of them which 
lies between the liver and the heart to form the primitive hepatic 
veins (fig. 3). While the vitelline 
veins are still lying on each side sinus 
of the foregut (future duode- VENOSUS 
num) they are connected by three 
transverse channels, the anterior 
and posterior of which appear on 
the ventral side of the gut, the 
middle on the dorsal side (fig. 
3A, B). This arrangement does 
not persist, however, because the 
cranial (headward) part of it on 
the left and the caudal part on 
the right become obliterated, and 
what is left forms the portal vein 
(fig. 3C). 

The two umbilical veins unite 
between the placenta and the 
umbilicus, and soon all the blood 
from the placenta passes through 
the left one within the body, 
the right becoming rudimentary. 
The left umbilical vein on reach- 
ing the liver now joins the left 
branch of the portal vein and es- 5 
tablishes a new communication 7 
with the right hepatic vein. This 
is the ductus venosus (fig, 3B, 
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FIG. 3.—TRANSFORMATION OF THE HUMAN VITELLINE AND UMBILICAL VEINS IN THE REGION 
OF THE LIVER, SEEN IN VENTRAL VIEW (A, B AND C AT ABOUT FOUR WEEKS; D AT FIVE WEEKS) 


C), and, as soon as it is formed, most of the blood ret 
the placenta bypasses the liver capillaries. After birth th 
nary circulation becomes established and the ductus 1 
umbilical vein convert into ligamentous cords (ligamentum 
sum; ligamentum teres). 

As the heart moves from the neck into the thorax the pre 
veins elongate and become the internal jugulars in ‘the 
part of their extent. When the arms begin to bud out, sy 
veins are developed (fig. 4B) and an oblique, connecting 
4C) is established between the point of junction of the 
clavian with the left precardinal and the caudal part of 
cardinal of the right side. This connection becomes 
brachiocephalic (left innominate) vein, while the caudal 
the left precardinal persists as the highest intercostal 
4B). On the right side that part of the precardinal b 
subclavian and the junction with the left innominate becomes t 
right brachiocephalic (right innominate), while the cau 
of the right precardinal and the right common cardinal b 
the superior vena cava (fig. 4B). The external jugulars 
secondary formations. 

The right and left postcardinal veins receive the inter 
and lumbar segmental veins and are continued into the lower lim 
as the common iliac veins (fig. 4), the primitive blood path 
the thighs. The veins from the primitive kidneys open in 
segmental veins, and when the permanent kidneys (meta 
see Urinary System; Embryology) are formed a large 
on each side is established (fig. 4B, C). These drain 
inferior vena cava. 3 

Little of this postcardinal set of veins is retained wl 
unpaired inferior vena cava becomes dominant. The origin 
inferior vena cava is multiple (fig. 4B, C). Its component 
as follows: (1) a hepatic segment, derived from the i 
and a caudal extension from it; (2) a prerenal segmen' 
from the right member of a pair of secondary (subcardin 
sels; (3) agpostrenal segment, derived from the right mem 
a still different pair of vessels (supracardinals) that replac 
postcardinals, The inferior vena cava, when formed, recei' 
both sides of the body most of the blood that previously 
into the postcardinals and the subcardinals that replace i 
cardinals. Above the level of the kidneys, the supracardi 
sels become the azygos system of drainage. 


COMPARATIVE ANATOMY 


The venous system of vertebrates is much less stan 
is the arterial system, and variations are marked even 
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placental mammals. Vessels that become functionless, through 
elimination of the structures they originally supplied, either modify 
and adapt to the new conditions or disappear. The venous sys- 
tem of fishes is a primitive arrangement, with paired and sym- 
metrical sets of veins. In the higher groups there is a progressive 
shift toward the right side, and hence an asymmetrical plan. The 
veins can be considered in four regional sets: the systemic veins, 
pulmonary veins, and hepatic portal system (as in man; see above 
Anatomy), and a renal portal system, carrying blood from the tail 
and caudal trunk to the kidneys. The two portal systems arose 
when the liver and kidneys interrupted a portion of the venous re- 
turn; they are characterized by vessels that arise from a capillary 
bed and again break down into capillaries in the liver or kidneys. 

Systemic Veins.—In fishes, paired precardinal and postcardinal 
veins, respectively, serve regions headward and tailward of the 
heart; they reach the sinus venosus of that organ by common 
cardinal veins (ducts of Cuvier). Subclavian and iliac veins re- 
turn blood from the pectoral and pelvic fins, respectively. The 
true lungfishes add a postcava, or inferior vena cava, which carries 
most of the blood directly from the caudal body and kidneys to 
the heart; also the vein of each lateral line in lower fishes is 
represented by a single, median abdominal vein. The plan in 
amphibians is little changed, yet subcardinal veins, beneath the 
kidneys, have united to produce the lower portion of a prominent 
postcava. In amniotes (reptiles, birds, and mammals) the post- 
cava becomes an increasingly dominant collecting vein, below 
the level of the heart, as the postcardinals disappear or give place 
to other vessels, such as the azygos set. Homologues of the ab- 
dominal veins of fishes, amphibians, and reptiles become important 
during the development of reptiles, birds, and mammals, since they 
bring blood from the allantois or placenta. In placental mammals 
they receive the name umbilical veins; only the left one persists 
throughout fetal life, and it makes a shortcut through the liver 
known as the ductus venosus. After birth the outmoded vessel 

roses into a ligamentous cord. The precardinal veins give rise 
to the internal and external jugular veins. In reptiles, birds, and 
Some mammals both common cardinal veins persist as precaval 
Stems, but in other mammals, including man, all the blood for the 
head and forelimbs passes into the right precavay the common 
Vessel then being known as the superior vena cava. 

Pulmonary Veins.—Lungs and pulmonary veins occur first in 
the lungfishes and are constant features of all higher groups. In 


every instance the blood reaches either the left atrium or the left 
side of a single or partly partitioned atrium. 

Hepatic Portal System.—All vertebrates possess a hepatic 
portal system. Vessels from the stomach-intestine and associated 
organs converge into a hepatic portal vein, which discharges blood 
into the sinusoids of the liver, The blood then leaves the liver in 
hepatic veins, which pass to the postcava or to the heart. 

Renal Portal System.—Blood from the tail of fishes and from 
the tail and caudal trunk of amphibians is shunted to the kidneys 
(mesonephroi) by paired vessels, formed by the forking of the 
caudal vein and then known as renal portal veins. The capillary 
bed of the kidneys, in turn, connects with the postcardinals or the 
postcava, as the case may be, so that the detoured blood eventually 
reaches the heart. This system is incompletely represented in 
reptiles, and in birds and mammals it is wholly lacking; this 
abandonment is correlated with the development of a different 
kind of kidney (metanephros). 

See also references under “Veins” in the Index. 

BIBLIOGRAPHY.—L. A, Adams and S. Eddy, Comparative Anatomy 
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Schaeffer (ed.), Morris’ Human Anatomy (1953); C. W. M. Poynter, 
“Congenital Anomalies of the Arteries and Veins,” Univ. Neb. Stud., 
22:1-106 (1923); A. S. Romer, The Vertebrate Body, 3rd ed. (1962) ; 


W. Spalteholz, Hand-Atlas of Human Anatomy, rev. ed. (1965), 
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VEINS, DISEASES OF. The veins of the body can be 
affected by a number of different conditions, including inflamma- 
tory, obstructive and degenerative abnormalities. The clinical 
manifestations of these disorders depend upon the location of the 
involved vessel and its role in returning blood to the heart. 

In inflammation of a vein, called phlebitis, the process affects 
all layers of the wall of the vessel. If it continues for some time, 
there will usually be enough irritation of the inner lining (intima) 
of the vein to result in the deposition of various elements in the 
blood and subsequently the production of a clot locally (throm- 
bus). The condition is then called a thrombophlebitis. If the 
initial change is a clot, there generally follows an inflammatory re- 
sponse in the vessel wall at the point of contact. 

Thrombophlebitis in the extremities is a relatively common oc- 
currence. If the process is located in a vessel under the skin 
(superficial vein), the condition is relatively innocuous and the 
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clinical course and complications are of minor consequence. The 
reason for this is that there are many superficial veins, and ob- 
struction of one or even several does not interfere with drainage 
of blood from the limb and into the main veins emptying into the 
right side of the heart. Therefore, the only untoward effects in 
such a condition are noted locally in the site of involvement. 

The patient first notices a tender, red and warm area on the 
limb, which becomes painful on walking or on stretching the in- 
flamed tissues. Examination reveals an elevated temperature in 
the site and a tender cordlike mass under the skin. As the condi- 
tion subsides, the signs of inflammation disappear and the hard 
mass generally becomes smaller. At times, however, it may re- 
main for months and even years in an unchanged state. 

When the clot is situated in the small veins in the muscles of the 
calf and foot or in the main deep venous channels through which 
the blood from the extremity must pass in order to reach the 
heart, the outlook may be entirely different. In the case of in- 
volvement of the small deep venous channels in the muscles, the 
clot may be poorly attached to the interior of the vessel; as a re- 
sult, portions of it may break off and become liberated in the blood 
stream, eventually reaching the blood vessels in the lungs and ob- 
structing them. This complication (pulmonary embolism) may 
be very serious since it can produce death of lung tissues (pul- 
monary infarction), a condition typified by cough, expectoration 
of bloody sputum and pain in the chest, exaggerated on taking a 
deep breath (pleuritic type). Since the veins involved in this 
type of process are not particularly important in the removal of 
blood, the local findings in the limb are minimal and the diagnosis 
frequently is not made until after the changes in the lungs appear. 

If the clot continues to grow upward and then enlarge to the 
point that it completely obstructs a main venous channel in the 
thigh, obvious clinical changes will be noted. This condition, 
known as milk-leg (deep iliofemoral thrombophlebitis), is typified 
by the appearance of swelling of the foot, leg and thigh, pain in 
the groin on the involved side and along the inner portion of the 
thigh, fever and loss of appetite. Although pieces of clot may 
break off from the portion obstructing the main vein (to occlude 
vessels in the lungs), this complication is much less common than 
in the case in which the clot originates in the small deep veins in 
the leg and foot. 

In the early stage of thromboangiitis obliterans, or Buerger’s 
disease (q.v.), primarily a disorder of the arterial system, clots 
may be noted in small portions of superficial veins on all four 
limbs, more marked on the lower extremities. This condition is 
typified by the presence of small, red and tender masses, sur- 
rounded by an area of inflammation of the skin, Examination 
over the site reveals the presence of short, firm, cordlike masses. 

The inflammatory condition appears to travel from portion to 
portion of the same and different veins in an unpredictable manner, 
and from one limb to another. At times it may affect several ex- 
tremities simultaneously. Because of these fleeting qualities and 
because the disorder is noted only in those veins on the surface 
of the extremity, it has been called superficial migratory throm- 
bophlebitis. 

Relatively rarely veins show degenerative changes. Among 

these is deposition of calcium, usually in the middle or muscle coat 
of the vein. The process may be present throughout the length 
of the vessel or may be localized in the form of small beady masses 
(phleboliths). This type of change can be seen on X-ray exami- 
nation. It has no clinical significance with regard to the efficiency 
of the venous circulation. Veins may also show signs of increased 
deposition of fibrous tissue in the muscle coat. As a result, the ves- 
sels become much firmer to touch but are not dilated. 
_ Varicosé veins (qg.v.), a condition marked by abnormal dilata- 
tion and tortuosity of the superficial veins of the legs, is related 
essentially to man’s erect posture. It may be complicated by 
thrombophlebitis and ulceration of the skin. 

Dilated veins of the rectum are called hemorrhoids (q.v.). 

See also ÀRTERIES, DISEASES OF; THROMBOSIS AND EMBOLISM. 

(D. I. A. 

VEJLE, a town and amt (county) of Denmark. The ans 

(pop. [1960] 31,362) lies 42 mi. (68 km.) SSW of Aarhus on the 


VEJLE—VELAZQUEZ 


east coast of Jutland at the head of the hilly and wooded Vejle 
Fjord. The church of St. Nicolajs dates from the 13th eemo 
Vejle Museum has art, numismatic, and cultural collections, it 
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dustries are to some extent dominated by textile mills, but there is ; 


an iron foundry and factories producing canned goods, seeds and 
toys. The town is also an agricultural distribution centre and has 
a good harbour. 

Vejle amt (area 907 sq.mi. [2,348 sq.km.]; pop. [1960] 213. 
705), bordering the Lille Belt, comprises picturesque hilly coun: 
try with beech forests. Besides Vejle, its capital, the chief towns 
are Fredericia and Kolding (gq-v.). At Jelling, 7 mi, (11 km) 
NW of Vejle, are burial mounds of King Gorm and Queen 
and two yunic stones (see DENMARK: History). (Ro. H.T) 

VELAZQUEZ (Vetisovez), DIEGO RODRIGUEZ 
DE SILVA (1599-1660), the most important of Spanish painters 
and one of the world’s greatest artists, was born in Seville and bap. 
tized on June 6, 1599. 

The principal source of information about Velázquez’ early 
career is a treatise by his master and father-in-law Francisco 
Pacheco (Arte de la pintura, 1649). The first complete biography 
of Velazquez appeared in Æl Parnaso español by Antonio Palomino 
(Museo pictórico, vol. iii, 1724), based on notes by the artist's 
pupil Juan de Alfaro. The number of personal documents is very 
small; the official ones relating to his paintings are relatively few 
and as he seldom signed or dated his works their identification and 
chronology has often to be based on stylistic evidence alone, 
Though many copies of his portraits were evidently made in his 
studio by assistants, his own production was not large and his 
surviving autograph paintings probably number less than 150. 
He is known to have worked slowly, and during his later years 
much of his time was occupied by his duties as court official in 
Madrid. 

Velazquez’ European fame dates from the beginning of the roth 
century, when many of his early Sevillian paintings were acquired 
by foreign: (chiefly English) collectors and most of his later of 
ficial works, which had remained in the royal collection, were m- 
corporated in the Prado museum, Madrid. j; 

Seville: Training and Early Production.—According to 
Palomino, Velázquez’. first master was for a short time Francisco 
de Herrera the Elder. In 1611 he was formally apprenticed to 
Francisco Pacheco, whose daughter he married in 1618. ‘After 
five years of education and training,” Pacheco writes, “I married 
him to my daughter, moved by his virtue, integrity and good parts 
and by the expectations of his disposition and great talent’ Al 
though Pacheco was himself a mediocre mannerist painter, it Ai 
through his teaching that Velazquez developed his early nates 
istic style. “He worked from life,” writes Pacheco, a 
numerous studies of his model in various poses and thereby e 
gained certainty in his portraiture.” The strong modeling ce 
sharp contrasts of light and shade of Velázquez’ early al D 
style closely resemble those of Caravaggio, and it is reasonabl n 
assume that he had seen paintings by Caravaggio or his were 
Velazquez’ early subjects were mostly religious or genre an 
popularized a new type of composition in. Spanish painting, i 
bodegón (a kitchen scene with prominent still life), based yi 
northern prototypes, sometimes with religious scenes 10 the ee 
ground, as in “Christ in the House of Martha” (National gale ' 
London) and “Christ at Emmaus” (Sir Alfred Beit coll a 
Russborough, Ire.). The “Adoration of the Magi” (Prado), 2 
1617 or 1619, is one of the few Sevillian paintings of Veléza 
that have remained in Spain. a yeat 

Madrid: Appointment as Court Painter—In pa dior 
after Philip IV came to the throne, Velázquez visited Me D 
the first time, “desirous of seeing the Escorial,” accep 
Pacheco, and also in the hope of obtaining royal patronat Fine 
painted a portrait of the poet Luis de Góngora (Museum ing 
Arts, Boston), but there was no opportunity of poe id bY 
king or queen. In the following year he was recalled to Velizaul! 
the prime minister Count Olivares, a fellow townsman of it 
and a future patron, and soon after his arrival he painted a Po” 
of Philip IV which won him immediate success. He was Hs. 
court painter with a promise that no one else should po 


ted 
the 
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king. Pacheco describes an equestrian portrait of Philip (lost) 
painted soon afterward, “all taken from life, even the landscape”; 
the portrait was exhibited publicly “to the admiration of all the 
Court and the envy of members of the profession.” The envy of 
fellow artists who accused Velazquez of only being able to paint 
heads is said by his friend Jusepe Martinez to have been the 
occasion of the king ordering him to paint a historical subject, 
the “Expulsion of the Moriscos” (lost), in competition with other 
court painters. Velázquez was awarded the prize and the ap- 
pointment of gentleman usher (1627). Though he continued to 
paint other subjects, as court painter he was chiefly occupied in 
portraying members of the royal family and their entourage, and 
he painted numerous portraits of Philip IV during the course of 
his life. “The liberality and affability with which he is treated by 
such a great monarch is unbelievable,” writes Pacheco; “he has 
a workshop in his gallery and His Majesty has a key to it and a 
chair in order to watch him painting at leisure, nearly every day.” 

Velazquez’ position at the court gave him access to the royal 
collections, rich in paintings by Titian, who was to have more 
influence than any other artist on the development of his style. 
The full-length portraits of Philip and his brother the Infante 
Don Carlos (Prado) are in the tradition of Spanish royal portraits 
established by Titian and are to some extent influenced by his 
style. The detailed description and dramatic tenebrism of 
Velazquez’ Sevillian paintings has become modified; only the faces 
and hands are accentuated and the dark figures stand out against 
a light background. In his later court portraits Velazquez was to 
adopt something of the more elaborate décor and richer colouring 
of Rubens, whom he met during the latter's second visit to the 
Spanish court in 1628. Pacheco tells how Rubens praised Velaz- 
quez’ works very highly because of their simplicity. Velazquez’ 
painting of Bacchus, known as “Los Borrachos” (“the Topers”; 
Prado), seems to have been inspired by Titian and Rubens, but his 
realistic approach to the subject is characteristically Spanish and 
one that Velazquez was to preserve throughout his life. 

Italy: First Journey.—Velazquez’ visit with Rubens to the 
Escorial is said by Palomino to have aroused his desire to go 
to Italy. Having obtained leave and two years’ salary from the 
king, and money and letters of recommendation from Olivares, he 
sailed from Barcelona to Genoa in Aug. 1629. In letters from 
Italian ambassadors in Madrid he is referred to as a young portrait 
painter, favourite of the king and Olivares, who was going to 
Italy to study and to improve his painting, and the visit was in 
fact to have an important effect on his artistic evolution. He 
stopped in Venice, where Palomino says he made drawings after 
Tintoretto, and then hurried on to Rome. Pacheco relates that he 
Was given rooms in the Vatican palace, which he found very iso- 
lated. Having obtained facilities to return to the Vatican to make 
drawings after Michelangelo’s “Last Judgment” and the paintings 
of Raphael, he therefore moved to the Villa Medici, which was 
“high and airy” and had “antique sculptures to copy.” An attack 
of fever obliged him later to move nearer to the Spanish ambas- 
sador and after a year in Rome he returned to Spain, stopping on 
the way in Naples. He arrived back in Madrid early in 1631. 

None of Velazquez’ Italian drawings appear to have survived. 
Of the few paintings that he made in Italy, a “famous portrait of 
himself ” made in Rome, mentioned by Pacheco, has probably sur- 
vived only in replicas (Uffizi, Florence; Valencia museum ; etc.); 
the portrait of Philip's sister Mary of Hungary painted in Naples 
is identified with an unfinished bust (Prado). The chief fruits 
of his Italian visit are the two “celebrated pictures” painted in 
Rome, which he took back to Spain and offered to the king (re- 
Corded by Palomino): “Joseph’s Coat” (Chapter house, Escorial) 
and the “Forge of Vulcan” (Prado). These two monumental 
figure compositions are far removed from the limited realism in 
Which he had been trained. As a result of his Italian studies, 
Particularly of Venetian painting, his development in the treat- 
Ment of space, perspective, light and colour and the freer tech- 
nique mark the beginning of a new phase in his life-long pursuance 
of the truthful rendering of visual appearance. 

Middle Years.—After his return to Madrid Velázquez entered 
“pon the most productive period of his artistic career. He took 
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up again his chief official task of portraiture, and was occasionally 
called upon to paint historical, religious and mythological subjects. 
For the decoration of the throne room of the new Buen Retiro 
palace, completed in 1635, Velázquez painted a series of royal 
equestrian portraits (now in the Prado), following a tradition 
that goes back in Spain to Titian’s “Charles V at Mühlberg” and 
was continued by Rubens. Velázquez’ equestrian groups have a 
balance and poise closer to Titian’s than to Rubens’ baroque 
compositions, and after his return from Italy he achieved a three- 
dimensional effect without detailed drawing or strong contrasts 
of light and shade, but with a broad technique and natural outdoor 
lighting. The “Surrender of Breda,” Velázquez’ famous contribu- 
tion to the series of military triumphs painted for the same throne 
room, is his only surviving historical subject. Though the elab- 
orate composition was based on a pictorial formula of Rubens, he 
creates a vivid impression of actuality and of human drama by 
means of accurate topographical details and the lifelike portraiture 
of the principal figures. 

Though Velázquez frequently followed traditional compositions, 
particularly for his royal portraits, it was from no lack of ability 
to compose or invent. With his portraits of Philip IV, the Infante 
Ferdinand and Prince Baltasar Carlos as huntsmen (Prado), 
painted for the king’s new hunting lodge, he created a new type of 
royal portrait. For the same place he painted hunting scenes of 
which “Philip IV Hunting Wild Boar” (National gallery, London) 
is possibly an example, and some mythological subjects, including 
probably the portraitlike figures of “Aesop” and “Menippus” 
(Prado). The “Coronation of the Virgin” (Prado), one of his rare 
religious subjects after he became court painter, was painted for 
the queen’s oratory, about 1641-42. The series of “Court Dwarfs” 
(Prado), painted during the next few years, are seen with the same 
impartial and discerning eye as are his royal and noble sitters, while 
the character of their deformities is revealed through their awk- 
ward, unconventional poses, their individual expressions and by the 
exceptionally free and bold technique. The “Lady With a 
Fan” (Wallace collection, London), one of the few informal por- 
traits of women, is, on the other hand, remarkable for the subtle 
and delicate painting and for the sensitive portrayal of personal 
charm. 

Italy: Second Journey.—At the beginning of 1649 Velázquez 
left Spain on a second visit to Italy, this time on official business 
as gentleman of the bedchamber, and was given a carriage for pic- 
tures, possibly gifts from Philip to Pope Innocent X, who was to 
celebrate a jubilee in the following year. The chief purpose of the 
journey was to buy paintings and antiques for the king for the 
decoration of new apartments in the royal palace and also to en- 
gage fresco painters to decorate the ceilings of the apartments and 
to reintroduce fresco painting into Spain. Velazquez also found 
fresh inspiration in Italy, particularly from Titian, First he went 
to Venice, where he bought paintings by Titian, Tintoretto and 
Veronese; then he went on to Modena, where he saw the famous 
ducal collection which included his own portrait of the duke of 
Modena, painted in Madrid in 1638 (now in the Modena gallery). 
According to Palomino he also stopped in many other cities, in- 
cluding Bologna, where he visited the fresco painters Agostino 
Mitelli and Michelangelo Colonna to arrange to take them back 
to Spain, though they did not go there until 1658. Palomino re- 
counts that on reaching Rome Velazquez was befriended by emi- 
nent prelates and artists, including Nicolas Poussin and G. L. 
Bernini. He gives a list of the antiques selected by Velazquea, 
from which it seems that he followed the tradition of great col- 
lectors since the 16th century and rather than inferior originals 
chose casts of the most famous statues in Rome. “Without neg- 
lecting his other business he also did many paintings” in addition 
to the portrait of Innocent X. Palomino relates that before por- 
traying the pope, as an exercise in painting a head from life, Veláz- 
quez made the portrait of his mulatto assistant Juan de Pareja 
(earl of Radnor’s collection, Longford castle, Wiltshire), an excep- 
tional unofficial portrait, unusually boldly painted, which creates a 
powerful effect of familiar and living likeness. 

For the portrait of Innocent X (Doria gallery, Rome), one of his 
most important official works, Velazquez followed a tradition for 
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papal portraits created by Raphael and used by Titian. The power- 
ful head, the brilliant combinations of curtain, chair and cope, the 
dazzling white surplice, are painted with a fluent technique and 
almost imperceptible brush strokes that go far beyond the late 
manner of Titian and announce the last stage in Velázquez’ devel- 
opment in the direction of Impressionism. This portrait, which 
has always been Velazquez’ most famous painting outside Spain, 
was copied innumerable times and won him immediate and lasting 
renown in Italy. In 1650 he was made a member of the Accademia 
di San Luca and of the Congregazione dei Virtuosi in Rome. The 
portrait earned for him the pope’s support for his application for 
membership of a Spanish military order, though the difficulties 
arising from the fact that he was not of noble birth were so great 
that it was not until 1659 that he received the habit of the Order 
of Santiago. (See also Portrait Patntinc: Baroque and Ro- 
coco.) 

The two small “Views of the Villa Medici” (Prado), where Ve- 
lazquez stayed during his first visit to Rome, must, for stylistic 
reasons, have been painted during his second visit. They are 
unique examples of pure landscape in his surviving work and among 
those of his achievements which foreshadow roth-century Impres- 
sionist landscapes. The “Rokeby Venus” (National gallery, Lon- 
don) was also probably painted in Italy and is one of the few 
representations of the female nude in Spanish painting. The 
theme of the Toilet of Venus, the rich colouring and warm flesh 
tones are inspired mainly by Titian and other Venetian painters 
though Velazquez has characteristically made no attempt to 
guise or idealize his model and his Venus is exceptional for his 
time as a portrayal of a living nude model. 

Last Years.—Velizquez arrived back in Madrid in the summer 
of 1651 with some of his purchases and was warmly welcomed by 
the king who, in the following year, appointed him chamberlain of 
the palace, an office that entailed the arrangement of the royal 
apartments and of the king’s journeys. During his absence Philip 
had remarried, and the young Queen Mariana of Austria with her 
children provided new subjects for him to portray. For his por- 
traits of the queen (Prado) and of the king’s oldest daughter, the 
Infanta Maria Teresa (Kunsthistorisches Museum, Vienna), who 
had reached marriageable age, he used identical formulas, and nu- 
merous studio replicas of them were made. The royal ladies appear 
as doll-like figures with their enormous coiffures and farthingales, 
and the effect of form, texture and ornament is achieved in Velaz- 
quez’ late manner without any definition of detail, in a free, 
“sketchy” technique. The portraits of the young Infanta Marga- 
rita and Prince Philip Prosper (Kunsthistorisches Museum, Vi- 
enna), similar in composition and manner, are among the most 
colourful of his works, and he most sensitively reveals the child- 
like character of his sitters behind the façade of royal dignity. 
Velazquez’ late bust portraits of Philip IV (Prado and National 
gallery, London), of which many studio versions exist, are very 
different in character and are exceptional as royal portraits for 
their informal appearance. These last close-up views of the sad 
and aging monarch are among the most intimate of all Velazquez’ 
characterizations. 

In addition to his many royal portraits, Velazquez painted dur- 
ing his last years two of his most original figure compositions and 
greatest masterpieces, which epitomize his whole artistic achieve- 
ment. The “Spinners” (Prado), a genre scene in a tapestry fac- 
tory, is at the same time an illustration of the fable of Pallas and 
Arachne, the mythological subject—like the religious scenes in his 
early bodegones—being represented in the background. But in 
his late work there is no barrier between the world of myth and 
reality; they are united in an ingenious composition by formal and 
aerial perspective. In “Las Meninas” (“Maids of Honour”; 
Prado) (1656), a more natural subject, he has created the effect of 
a momentary glance at a casual scene in the artist’s studio while 
he is painting the king and queen, whose reflection only is seen 
in the mirror in the background, accompanied by the Infanta 
Margarita with her ladies-in-waiting and other attendants. In 
this complex composition, the nearly life-size figures are painted 
in more or less detail according to their relation to the central 
figure of the Infanta and to the source of light, creating a remark- 
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able illusion of reality never surpassed by Velazquez or any other 
artist of his age. 

Velazquez’ last activity was to accompany the king and court to 
the Isle of Pheasants in the summer of 1660 to arrange the decora- 
tion of the Spanish pavilion for the marriage of the Infanta María 
Teresa with Louis XIV. Shortly-after his return to Madrid he fell 
ill and died on Aug. 6, 1660. Though he must have had many 
assistants, he left few pupils or immediate followers. The natural- 
istic tradition in which he was trained was one of the bases of 17th- 
century Spanish painting, but Velazquez’ later achievements g0 
beyond those of any Spanish or other artist of his century an 
make him a forerunner of modern painting. The first artist m 
Spain on whom they had a profound influence was Francisco : 
Goya, and they provided an important stimulus to Edouard Manel 
and the French Impressionists. 

See also PAINTING: Spain, 

BIBLIOGRAPHY —C Fat Diego Velazquez und sein Jahrhundi 
(1888; 2nd rev. ed. 1903; Eng. trans., Velazques and His Times, 188! a 
A. L. Mayer, Velásquez: a Catalogue Raisonné of the fiis t T 
Drawings (1936); E. Lafuente Ferrari, Velázquez (1944); Be) 
Trapier, Velazquez (1948). j the Land 

VELBERT, a town of West Germany located in a 
(state) of North Rhine-Westphalia, Federal Republic of ete ihe 
It lies on the northern edge of the Bergisch Land, flanked Sen 
Rhine, Ruhr and Wupper valleys, 13 km. (8 mi.) SSE of ane 
Pop. (1961) 51,512. It is modern in appearance, with few 
toric buildings. san 

The Roman Catholic church of St. Paul is noteworthy å ue 
example of mid-20th-century ecclesiasti 
seum of locks and fittings marks Velbert’s importance making 
of the western German lock-manufacturing industry. Loc town’s 
began there in the 16th century but until the 1870s the 
growth was slow. It is first mentioned in a document 0 87>. 

VELDE, VAN DE, a family of Dutch artists. 

Esatas I VAN DE VELDE (c. 1590-1630), chie! 
painter, draftsman and etcher, was born in Amste: 
1590 and died at The Hague in 1630. He was among tl 
changed from the romantic Flemish style to a colour 
vision. Also his genre pieces of elegant garden parties, 
to the most modern of this type in Holland. 
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Wrtem II VAN DE VELDE (1633-1707), a marine painter who 
was born in Leiden in 1633. With his father, Willem I, also a 
marine painter, he settled in England in 1672, He made numerous 
drawings of sea fights (collection in the National Maritime mu- 
seum, Greenwich), first from the Dutch and later from the English 
side. Some of his paintings are exact renderings of actual sea his- 
tory; others are freely composed, carefully executed calm and 
stormy seas. His influence on the development of English sea 
painting was strong. He died in London in 1707. 

ADRIAEN VAN DE VELDE (1636-1672), a brilliant landscape 
painter, also sought after to paint figures in other artists’ land- 
scapes, was born in Amsterdam in 1636 and died there in 1672. He 
specialized in Italian landscapes (although it is not known whether 
he really visited Italy), delicately executed in brilliant colours. 
The figure drawings are sensitive and academic, (H. K. Gn.) 

VELDE, HENRY CLEMENS VAN DE (1863-1957), 
Belgian architect and teacher, who ranks with his compatriot 
Victor Horta as an originator of the art nouveau (qg.v.) style, was 
born at Antwerp on April 3, 1863. By designing furniture and 
interiors for the Paris art galleries of Samuel Bing in 1896, he was 
responsible for bringing the art nouveau style to Paris. However, 
he was not interested in the style as such, but rather in the phi- 
losophy of William Morris and the arts and crafts movement 
(q.v.) in England; and although he had studied in Paris as a painter 
under Carolus Duran his most vital contributions to modern design 
were made as a teacher in Germany, where his name became 
known through the exhibition of furnished interiors at Dresden in 
1897. 

In 1902 he went to Weimar as artistic adviser to the grand duke 
of Saxe-Weimar, reorganized the Kunstgewerbliches (Arts and 
Crafts) Institut and the Academy of Fine Art, and thus laid the 
foundations for Walter Gropius’ amalgamation of the two bodies 
into the Bauhaus in rg1g. Like all progressive German designers at 
the time van de Velde was connected with the Deutscher Werk- 
bund, designing the theatre for the Werkbund exhibition in Cologne 
in 1914, but at the same time he was involved in the disputed de- 
signs for the Théatre des Champs Elysées in Paris, later completed 
by Auguste Perret. 

In spite of his long life, and numerous official appointments in 
Belgium after 1918, van de Velde made no further live contribu- 
tions to the progress of architecture or design, but remained, even 
in his last years of retirement in Switzerland, an admired and 
venerated living memorial to the creative vitality of the early 
years of the 20th century. 

The extract from van de Velde’s Memoirs, 1891-1901, published 
in the Architectural Review, 112:143-148 (Sept. 1952), gives a 
valuable firsthand account of his ideas and intentions. 

See S. Giedion, Space, Time and Architecture (1949). (R. BM.) 

VELEZ DE GUEVARA, LUIS (1579-1644), Spanish 
writer, a fluent poet and a witty if sometimes obscure satirical 
novelist, In the drama he ranks high among the followers of Lope 
de Vega with a gift for creating character and for making adapta- 
tions of earlier plays. He was born at Ecija. After soldiering 
in Italy, he held various posts in noble and royal households, He 
quickly became famous, composing more than 400 plays, a num- 
ber being based on those of Lope. He compensates for careless- 
hess in plot by his poetic vein and ability to create interesting 
characters, His major plays are Reinar después de morir, on Inés 
de Castro (qg.v.), La serrana de la Vera, a tragedy based on 
ballads, and La luna de la sierra, a village honour play. His 
fantastic satirical novel El diablo Cojuelo (1641), written in a 
complicated style, was translated into English, Italian and Portu- 
Buese; Alain Le Sage adapted it as the Diable boiteux (1707). 

Vélez died in Madrid on Nov. 10, 1644. 


See F. E, Spencer and R. Schevill, The Dramatic Works of Luis 
Vélez de Guevara; Ti ‘heir Plots, Sources and Bibliography es 


VELEZ-MALAGA, a town of southern Spain in Malaga 
Province, lies in a fertile valley at the southern base of the Sierra 
de Alhama and on the left bank-of the small Vélez River, 1 mi. 
from its mouth and 27 mi. (43 km.) ENE of Malaga by road. 
Pop. (1960) 35,061. It is dominated by the remains of a Moorish 
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castle on a hill, from which Gibraltar and the African coast, are 
visible. A local tradition claims that St. Peter founded the Church 
of Nuestra Señora de la Encarnación, later a mosque and restored 
in the 16th century The surrounding plain produces sugar cane, 
raisins, and olive oil. (C.D, L:) 

VELIA (Greek Hyete, later ELEA), an ancient city of Lucania, 
Ttaly, on the southwestern coast, 25 mi. (40 km.) SE of Paestum 
and just east of the mouth of the Hales (Alento) River (province 
of Salerno). About 535 B.c. Phocaean Greek refugees, driven 
from Corsica by Carthaginians and Etruscans, seized the site from 
the native Oenotrians and founded a colony there. In the 6th 
and 5th centuries B.C. it produced a famous group of philosophers 
(see Exveatic ScHoot). Unlike many Greek cities of southern 
Italy, Velia was never captured by the Lucanians; it became a 
Roman ally c. 275 and received citizenship as a municipium in 90- 
89 B.c. It had a bishop in early medieval times, but was deserted 
because of Arab raids; a castle was later built there. 

Official excavations have clarified many features of the topog- 
raphy and extensive remains, The city comprises a group of 
hillocks, including the acropolis with its temple, the lower town, 
set on a series of terraces, with its agora and sanctuaries, houses, 
and apparently a medical centre, and the well-built walls enclos- 
ing these areas. 

See P. C. Sestieri, “Greek Elea, Roman Velia,” Archaeology, x, pp. 2 
gen, A. G. Woodhead, The Greeks in the West, esp. pp. 65 ff. 

VELIKIYE LUKI, a town of Pskov Oblast’ of the Russian 
Soviet Federated Socialist Republic, U.S.S.R., is on the right bank 
of the Lovat River, 85 mi. (137 km.) NNE of Vitebsk. Pop. 
(1959) 58,939. From 1944 to 1957 it was the administrative cen- 
tre of its own oblast. It is the junction of the Moscow-Riga and 
Bologoye-Polotsk railways, and its industries include locomotive 
and rolling-stock repair works, brick making, timber working, 
leather working, shoe making, flax processing, and the production 
of foodstuffs. 

The town was in existence in 1166, It was sacked by Lithu- 
anians in 1198 and by Stephen Bathory in 1581. In 1611 it was 
eompletely destroyed by the Swedes and was rebuilt eight years 
later. During World War II it was occupied (1941-43) by Ger- 
man troops. (R. A. F.) 

VELLEIUS PATERCULUS, GAIUS (c. 19 B.c.—after 
A.D. 30), Roman historian whose work is an important source for 
the principates of Augustus and Tiberius. His father was of eques- 
trian status and his mother belonged to a distinguished Campanian 
family. He served as military tribune in Thrace, Macedonia, 
Greece, and the East, and in a.D. 2 was present at the interview on 
the Euphrates between Gaius Caesar, grandson of Augustus, and 
the Parthian king, Phraataces (Phraates V). Later, as prefect of 
cavalry and legatus, he served for eight years (from A.D. 4) in 
Germany and Pannonia under Tiberius. He was quaestor in A.D. 7, 
praetor in 15, and was still alive in 30, for he dedicated his work 
to M. Vinicius as consul of that year. He wrote a compendium of 
Roman history from the origins to A.D. 29. The period from the 
death of Caesar to that of Augustus is treated most fully, and the 
achievements of Tiberius are described in eulogistic terms. He 
enlarges on Roman colonization, the Roman provinces, and liter- 
ary topics. He applies biographical methods in his account of 
historical figures. The style of Velleius Paterculus shows distinct 
characteristics of the Silver Age: antithesis, epigram, and rhetor- 
ical embellishment. There are editions of his history by C. Halm 
in the “Teubner Series” (1876), R. Ellis in Oxford classical texts 
(1928) and, with English translation by F. W. Shipley, “Loeb 
Series” (1924). (A. H. McD.) 

VELLORE, a town of Madras, India, and the headquarters 
of North Arcot district, lies on the right bank of the Palar River 
about 75 mi. (120 km.) WSW of Madras. Pop. (1961) 113,742. 
The Christian Medical College at Vellore has one of the largest 
and best equipped hospitals in south India. There is a large trade 
in grain, and the cultivation of sweet-scented flowers for export 
to Madras constitutes one of the important industries of the area 
around the town. 

A notable feature of Vellore is the fort, alleged to have been 
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built in the 13th century, although present historical evidence 
takes it back only to the 17th. In 1676 the Marathas captured 
it, being ousted in 1708 by Daulat Khan. A British garrison occu- 
pied it in 1760 and it was the base for Lord Cornwallis’ march on 
Bangalore in 1791. After the fall of Seringapatam in 1799, the 
family of Tipu Sultan was detained in the fort, and the mutiny 
at Vellore in 1806 by Indian troops was the result of their in- 
trigues. (G. Kn.) 

VELSEN, a municipality of Noord-Holland Province, Neth., 
embraces IJmuiden, Santpoort, Driehuis, Velsen, and Velsen- 
Noord. It is situated at the mouth of the canal (Noordzee 
Kanaal) that connects Amsterdam with the North Sea. Pop. 
(1960) 64,486. IJmuiden is important as the foreport of Amster- 
dam, as an industrial centre (blast furnaces, steel and metal works, 
papermills, fertilizer plant, cement factory), and as a fishing har- 
bour with the government fishmarket. It has two breakwaters, 
14 and 2 mi. (0.8 and 3.2 km.) long (which protect the harbour 
against silting), and three huge sea locks at the canal’s entrance. 
The Velsen Tunnel under the canal (1957) carries both rail and 
road traffic. IJmuiden was used as a base for German torpedo 
boats during World War II and was damaged by Allied bomb- 
ing. Postwar reconstruction included a new town hall ey 

(J. VE. 

VENDÉE, a coastal département of western France, formed 
in 1790 out of Bas Poitou. It is bounded north by Loire Atlan- 
tique département, northeast by Maine-et-Loire, east by Deux 
Sévres, south by Charente-Maritime, and fronts the Atlantic Ocean 
for most of the distance between the Loire and Gironde estuaries. 
It is included in the administrative and economic region of Pays 
de la Loire, established in 1964. Area 2,709 sq.mi. (7,016 sq.km.), 
Pop. (1962) 408,928. 

The département lies very largely in the southern part of the 
Armorican Massif, and is built of ancient ctystalline rocks that 
give only poor, acid soils. There is still much heathland, especially 
in the higher, eastern districts of the Gatine, where the granite 
hills rise above 700 ft. (210 m.), but the lower country nearer 
the coast is more extensively farmed. It is a bocage countryside, 
with numerous trees and small, hedge-bounded fields, chiefly un- 
der grass and fodder crops, and there are many cider-apple 
orchards. The soft, moist climate is excellent for the growth of 
grass, and farming is mainly concerned with livestock, with an 
increasing emphasis upon dairying. The rural population lives 
in hamlets and scattered farmsteads. Towns are few and there 
is little mining or manufacturing industry, but uranium ore is now 
worked at Mortagne-sur-Sévre on the northeastern border of the 
département, 

Toward its southern border, the département extends across a 
narrow, fertile strip of Jurassic limestone to reach the alluvial 
flats of the Marais Poitevin, infilling the former estuary of the 
Sévre-Niortaise. Other patches of marsh lie along the coast in 
the extreme north (Marais Breton) and on the offshore islands 
of Yeu and Noirmoutier. Sheep are grazed on the salt marshes 
and some reclaimed land is intensively used for market gardening. 
The coast is experiencing extensive silting and there is little mari- 
time life, but Les Sables-d’Olonne is a fishing port and is becom- 
ing increasingly popular as a bathing resort. Inland, La Roche- 
sur-Yon (pop, [1962] 22,231), which was rebuilt by Napoleon on 
a regular plan, is the préfecture and the chief market town. The 
département forms the diocese of Luçon, and comes under Poitiers 
for the administration of justice and of education. It is divided 
into three arrondissements, centred upon La Roche-sur-Yon, 
‘Fontenay-le-Comte, and Les Sables-d’Olonne. (Ar. E. S.) 

VENDEE, WARS OF THE, the name given to five insur- 
rectionary counterrevolutions in the west of France from 1793 to 
1823, the most important of which occurred between 1793 and 
1796.. The first took place in the area known as the Vendée, 
which included large sections of the départements of Loire-In- 
férieure, Maine-et-Loire, Deux-Sèvres, and the Vendée proper. 
It was an economically backward region with few large towns, 
and somewhat isolated from the rest of France by its poor roads. 
The Revolution in 1789 was received in the Vendée with few dis- 
turbances, though there was some opposition in the rural districts, 
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The first signs of real discontent appeared with the enactment 
of the Civil Constitution of the Clergy (July 1790) and the cath 
of loyalty required of priests (November). Fervently teligious, 
the peasants gave full support to the priests who refused the oath 
and there were mass demonstrations. 

The signal for a general uprising, however, was the introduction 
by the Convention of the military laws of Feb. 20 and 24, 1793 
calling to arms an additional 300,000 men. On March 4 rioting 
broke out at Cholet; on March 11 disturbances occurred in numer- 
ous districts and by the 13th the Vendée was in open revolt. The 
peasant leaders, Jacques Cathelineau, Gaston Bourdic, and J.N. 
Stofflet were now joined by royalist nobles such as the marquis 
de Bonchamp, M. L. J. Gigot d’Elbée, F. A. Charette, and Henri 
comte de la Rochejacquelein. In May the rebels (about 30,000 
strong) took Thouars, Parthenay, and Fontenay, and their army, 
which had changed its name from “the catholic army” to “the 
catholic and royal army” (later known as the grande armée), now 
turned north and on June 9 took Saumur. 

On June 12 Cathelineau was appointed commander in chief, 
Crossing the Loire River, he marched east, seizing Angers (June 
18), but failed to capture the important centre of Nantes; in 
the fighting he was mortally wounded. There followed two months 
of confused fighting, during which the rebels, falling back on 
Chatillon-sur-Sévre, elected d’Elbée as their commander. On 
Aug. 1 the Committee of Public Safety in Paris decreed that the 
Vendée should be devastated, and sent reinforcements including 
troops (under J. B. Kléber) released from the garrison of Maina, 
A series of victories by the rebels, including that at Torfu (Sept. 
19), was not followed up because of disagreements between the 
insurgent leaders, and in October Charette withdrew his forces 
to the west coast (the Marais), gravely weakening the rebel cause, 
On Oct. 17 the main Vendéan army was heavily defeated at Cholet, 
where both Bonchamp and d’Elbée were fatally wounded, The 
army (about 65,000) fled north across the Loire, leaving only a 
few thousand men under Charette to continue resistance in the 
Vendée. Against the advice of their new commander, the comte 
de la Rochejacquelein, the Vendéans marched north to raise the 
Cotentin. Promised help from England, they were unsuccessfi 
in their attempt to seize the seaport of Granville (Nov. 13) and 
retreated south the next day. After failing to capture Angers 
(Dec. 3) they turned east but were overtaken and defeated at Le 
Mans (Dec. 12) and, still trying to cross the Loire to re-enter the 
Vendée, were finally crushed at Savenay (Dec. 23). | 

General warfare was now at an end, and the region might-have | 
been pacified had not the extreme measures of the Republican 
commander Gen. Louis Turreau, who carried out a scorched au 
policy with his “colonnes infernales,” provoked further guern 
warfare. With the recall of Turreau (May) and the fall of A 
milien Robespierre (July) a more conciliatory policy was aie 
In December the government announced an amnesty and on Feb. 
17, 1795, the Convention of La Jaunaye, signed by Chat tee 
the Republican commander Gen. J. B. Canclaux, granted the a 
dée freedom from conscription, liberty of worship, and some 
demnities for losses. Charette again took arms during the emer 
landing at Quiberon Bay in Brittany (June 1796). The PO 
defeat by Gen. Lazare Hoche (July) and the capture and a i 
tion of Stofflet (February 1796) and of Charette (March) i 
the struggle. In July 1796 Hoche announced that the wesi 
been pacified. 

Subsequent, though smaller, royalist risings in th ie 
curred in 1799; during the Hundred Days in 1815 Me “ait 
pression occupied a large corps of Napoleon’s army; am ai urbon 
when the duchesse de Berry raised the Vendée for the 
cause against Louis Philippe. 4); 6 

Breuiocraruy.—H. de Malleray, Les Cing Vendées Sie ‘lb 
Walter, La Guerre de Vendée (1953) ; A. Montagnon, Une 1964). 
versive; la guerre de Vendée (1959); C. Tilly, The Vendée ( aoe 

VENDETTA (Italian from Latin vindicta, “reven8® of the 
care, “to defend oneself”), the term applied to the custom 
family feud, by which the nearest kinsman of a murdere! 
was obliged to take up the quarrel and avenge the dea 
being the duty of just one member of the family, it grew 


to 
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obligation on all the relatives, involving families in bitter private 
wars among themselves. 

It was a development of that stage in civilization common to 
all primitive communities, when the injury done was held to be 
more than personal—a wrong done to the whole gens. The term 
originated in Corsica, where the vendetta long played an impor- 
tant part in social control in the absence of a well-organized legal 
system. If the murderer could not be found, members of his fam- 
ily were liable to fall victims to the vendetta. The feud was some- 
times complicated by the vendetta transversale, when each of two 
branches of a family had a murder to revenge on the other. In 
Corsica it was regarded as the most sacred family duty. Media- 
tors (parolanti) sometimes intervened successfully to end the 
feuds, and extort an oath to forgo vengeance. However, such ef- 
forts often failed, and at its height during a period at the end of 
the 18th century, the vendetta in Corsica claimed the lives of 
about 7,000 persons. 

The custom prevailed to a lesser extent in other Italian com- 
munities (e.g., Sardinia, Sicily, Calabria), in the Balkans (Monte- 
negro, Albania), and among Arab groups (e.g., see Bepovin). In 
the U.S. during the 19th century, such family feuds were well 
known in states spanned by the southern end of the Appalachian 
Mountains. One celebrated feud involved a Kentucky family 
named McCoy, and another called Hatfield in nearby West Vir- 
ginia. Precipitated by a fatal shooting (1882) during an effort 
by Johnse Hatfield to elope with Rosanna McCoy, the feud lasted 
until about 1900. It reportedly resulted in numerous deaths, and 
at one time Kentucky authorities intervened with an expedition 
that killed or captured several Hatfields. 

Feuding similar to the vendetta also has been reported as fre- 
quent among the Chukchi, Papago, Tallensi, Tlingit (99.v.), 
Jivaro, and Marshall Islanders. The phenomenon tends to be 
associated with cultures that show patrilocal residence or polygyny, 
especially when these social practices occur together. See also 
Boop FEUD. 

See K. F. Otterbein and C. S. Otterbein, “An Eye for an Eye, a 
Tooth for a Tooth: a Cross-Cultural Study of Feuding,” Am. Anthrop., 
vol. 67 (Dec. 1965). 

VENDOME, CESAR, Duc ve (1594-1665), an opponent 
and victim of absolutism in the early decades of Bourbon rule in 
France, He was born at Coucy on June 7, 1594, the elder son of 
King Henry IV by his mistress Gabrielle d’Estrées. Legitimized in 
1595 and created duc de Vendôme in 1598, he was betrothed to 
Francoise, daughter of Philippe Emmanuel de Lorraine, duc de 
Mercoeur (q.v.), to whose governorship of Brittany, with claims 
to the office of admiral, he succeeded on his marriage (1609). His 
participation in revolts in 1614, 1616, and 1620 (see FRANCE: His- 
tory) only increased the dislike that his half brother Louis XIII 
felt for him. An enemy of the cardinal de Richelieu, Vendéme was 
implicated in the conspiracy of Chalais (see CHEVREUSE, MARE 
DE RoHAN-MontBazon, Duchesse de) in 1626, for which he and 
his brother Alexandre, grand prior of France, were imprisoned at 
Vincennes, Alexandre died in captivity (1629), and César had 
to resign Brittany before he was released (1630). After travel 
abroad, he lived in ease, at Anet or at Vendôme, till 1640, when 
the accusation of having plotted to poison Richelieu drove him 
to refuge in England. Recalled to France by the dying Louis XIII 
(1643) but soon compromised by his younger son Frangois, duc 
de Beaufort (q.v.), he fled to Italy. Reconciled to Cardinal 

‘azarin after the first war of the Fronde (q.v.), he remained 
loyal to him throughout the subsequent troubles, even agreeing to 
the marriage of his elder son Louis, duc de Mercoeur, to Mazarin’s 
niece Laure Mancini. He led the royal troops against the rebels 
in Burgundy, of which he was appointed governor, in 1650; and 
as admiral, or superintendent of navigation, he helped to capture 
Bordeaux in 1653. He also defeated a Spanish fleet off Barcelona 
in 1655, Famed for his wit but derided for his love of young men, 
he died in Paris on Oct. 22, 1665. (P. Er.) 

VENDOME, LOUIS JOSEPH, Duc ve (1654-1712), 

tench general in Louis XIV’s wars, was a commander who com- 
bined audacity with negligence and who gave decisive service to 
the Bourbon cause in Spain. He was born in Paris on July 1, 
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1654, the son of the duc de Mercoeur (Louis de Vendôme) by his 
marriage to Cardinal Mazarin’s niece, Laure Mancini. Since his 
paternal grandfather, César, duc de Vendôme (q.v.), was a natural 
son of King Henry IV, he could claim princely rank. His sodomy, 
foul habits, and unconcealable syphilis worked against the king’s 
predisposition in his favour; military service from 1672 made 
Vendôme lieutenant general by 1688, however. In the War of 
the Grand Alliance (g.v.) he fought well at Steenkerque (1692) 
and at Marsaglia (1693) and was in command in Catalonia from 
1695, taking Barcelona in 1697, 

In the War of the Spanish Succession (q.v.), Vendôme was ap- 
pointed to the command in northern Italy in 1702. He forced 
the Austrian commander Prince Eugene (q.v.) of Savoy to aban- 
don the blockade of Mantua and had the better of him in the 
Battle of Luzzara (1702); advanced to the walls of Trento (1703) ; 
took Vercelli (1704) ; defeated Eugene’s attack at Cassano (1705); 
and reached Lake Garda again after a victory at Calcinato (1706). 
Transferred to command on the Flanders front, he covered the 
French line of fortresses successfully for many months, In 
1708, under the nominal command of Louis, duc de Bourgogne 
(the king’s grandson), he organized the characteristically bold 
stroke which captured Bruges and Ghent; but at Oudenaarde, 
facing the duke of Marlborough (q.v.), he engaged himself so 
closely in front-line fighting that he lost control of his large army 
and was defeated. Recalled to Versailles, he was temporarily 
disgraced in 1709. 

In autumn 1710 Vendôme was sent to Spain to command King 
Philip V’s army, which had been defeated near Saragossa and had 
lost Madrid. Marching from Valladolid into Aragon, he forced 
the surrender of James Stanhope’s British division at Brihuega 
(Dec. 8-9) and, next day, won a major victory over Guido von 
Starhemberg’s Austrians at Villaviciosa, thus virtually ensuring the 
Spanish crown to Philip. He was preparing the reconquest of 
Catalonia when he died at Vinaroz on June 11, 1712. A dis- 
tinguished protégé of his was Giulio Alberoni (q.v.). 

VENEREAL DISEASES comprise a number of contagious 
diseases that are most commonly acquired in sexual intercourse. 
Included in this group are both a destroyer of life (syphilis) and 
a preventer of life (gonorrhea). The group includes at least three 
other diseases: chancroid, lymphogranuloma venereum, and granu- 
loma inguinale. These five are linked not because of similarity of 
causative agents, tissue reactions, and symptoms produced but be- 
cause the principal means of spread of each disease is by sexual 
intercourse, especially promiscuous sexual intercourse, as implied 
by their group name, veneral, which is derived from the name of 
the love goddess Venus, Not only are the causative organisms dif- 
ferent morphologically but they also represent five distinct classes 
of microorganisms: spirochetes, cocci, bacilli, viruses, and the 
Donovan body (perhaps a bacterium). 

Much progress has been made in the control of venereal diseases, 
but a general decline in their incidence ended in the mid-1950s. 
Thereafter a steady increase in the incidence of reported cases of 
infectious syphilis and gonorrhea—and reported cases are only a 
fraction of the assumed total—occurred in most parts of the world. 
The increases were noted in all age groups, but especially in teen- 
agers and young adults, and in homosexuals. These diseases will 
always represent a potential danger because the means of transmis- 
sion is dependent upon intimate personal relationships that rarely, 
if ever, change. 

This article is organized as follows: 


I. Syphilis 
A. History and Occurrence 
B. The Disease Process 
C. Diagnosis 
D. Treatment 
II. Gonorrhea 
A. History and Occurrence 
B. The Disease Process 
C. Diagnosis and Treatment 
Other Venereal Diseases 
A. Chancroid 
B. Lymphogranuloma Venereum 
C. Granuloma Inguinale 
IV. Control Measures 
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I. SYPHILIS 

Syphilis is a generalized systemic disease initiated by infection 
with the microorganism Treponema pallidum (formerly called 
Spirochaeta pallida). Two distinct forms of syphilis are recog- 
nized. The form that is spread venerally is of worldwide occur- 
rence. The other, often referred to as endemic syphilis, is of non- 
venereal spread and confined to parts of the world where economic, 
social, and climatic conditions favour its development; it is not 
seen in the United States. The several forms of endemic syphilis 
are acute diseases of limited geographical distribution and are 
characterized clinically by an eruption of the skin and mucous 
membranes, Early skin and mouth lesions are indistinguishable 
from those of venereal syphilis. In endemic syphilis, unlike vene- 
real syphilis, the nervous and cardiovascular systems seem rarely 
to be involved and fatality is negligible. Serologic tests for syphilis 
are reactive in the early stages and remain so for many years of 
latency, gradually tending toward nonreactivity; response to treat- 
ment is as in veneral syphilis. 


A. History AND OCCURRENCE 


Causative Organism.—The causative organism of syphilis is 
a delicate corkscrew-shaped microbe (spirochete) with clear-cut, 
regular, tightly wound coils. It varies in length from 5 to 15 mi- 
crons (ydys to x yy in.), averaging 8 to 10 microns (somewhat 
longer than the diameter of a red blood cell). It can be seen in 
the living state only under the dark-field microscope. It has a 
characteristic motion made up of three components: slow undula- 
tion; rotation on its own long axis like a corkscrew; and slow 
propulsion backward or forward. 

The virulent organism has never been cultured on artificial me- 
diums. It has one important biologic characteristic that appears 
to be solely responsible for the classification of syphilis as a vene- 
real disease: its requirement of moisture for life and transmission. 
The organism is killed by many chemicals, including soap, and 
by heat but not by cold. In the tissues it remains alive often for 
the lifetime of the infected person unless destroyed by treatment. 

The endemic syphilis diseases include nonvenereal syphilis, yaws 
(q.v.), bejel (g.v.), and pinta (see Skin, Diseases or). They are 
initiated by a microorganism morphologically indistinguishable 
from the treponeme of venereal syphilis. Both venereal syphilis 
and the endemic syphilis diseases are therefore grouped under the 
name treponematoses. The nonvenereal treponematoses are con- 
fined to regions of the world where climatic conditions, as well as 
the habits and customs of the people, favour their development. 
All of the treponematoses are closely related both from a historical 
viewpoint and from the viewpoint of control activities. 

Historical Background.—The historical origin of syphilis is 
obscure. There is no indisputable reference to this disease in Euro- 
pean literature prior to the return of Christopher Columbus from 
the New World, but evidence of treponematosis has been found in 
the skeletal bones of pre-Columbian American Indians. These 
facts, coupled with its appearance in epidemic form in Europe 
shortly after Columbus returned, lend some support to the theory 
of the American origin of syphilis. However, E. Herndon Hudson 
in his book Treponematosis (1946) presents evidence against the 
theory of American origin. In view of the fact that leprosy prior 
to the time of Columbus was considered highly contagious, was 
associated with sexual contact, had hereditary features, and was 
said to respond to mercury therapy, it is likely that the so-called 
leprosy of that period was actually syphilis, since these are the 
characteristics of syphilis and not leprosy. Most syphilologists 
today no longer accept the Columbian theory of origin. 

The word syphilis is derived from Syphilus, fictional hero of a 
thyming treatise on the disease published in 1530 by the Italian 
physician Girolamo Fracastoro. . In the three centuries following 
the post-Columbian outbreak much was learned about syphilis: 
signs and symptoms were recognized; its infectiousness was 
proved; means of transmission were clarified; the duality of 
syphilis and gonorrhea was reaffirmed; the lesions of congenital 
syphilis were described; and treatment with mercury was widely 
used. In 1834 potassium iodide was introduced into the treatment 
of syphilis. Chancroid was differentiated from syphilis in 1852. 
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In 1905 F. Schaudinn discovered Treponema pallidum, thus mk 
ing diagnosis more certain. In 1906 A. von Wassermann, A Nan 
ser, and C. Bruck introduced the Wassermann reaction (see aie 
Diagnosis). In 1909 Paul Ehrlich gave to the world Salvarsat 
(606) (q.v.). The history of drug treatment for syphilis may be 
divided into three periods: (1) that of mercury ending in 1909 
with the discovery of 606 by Ehrlich; (2) that of arsphenamines 
1910-43; and (3) that of the antibiotics beginning with the dis. 
covery of J. F. Mahoney and others, in 1943, of the effectiveness 
of one-week treatment of early syphilis with penicillin, 

Occurrence.—Information defining the extent and significance 
of disease problems requires the reporting of cases of the disease 
to a central agency, usually a department of health. Laws requir- 
ing compulsory notification vary throughout the world, and require- 
ments may vary from year to year. Thus data on occurrence, 
including trends, may be very difficult to analyze on a compara- 
tive basis. 

Incidence. —It was estimated in the mid-1950s that 20,000,000 
cases of syphilis existed in the world—an all-time low. The rising 
incidence of infectious syphilis thereafter was due to a multiplicity 
of causes, including: overconfidence in penicillin treatment; the 
increasing role of private physicians at the expense of the clinic, 
with a corresponding decrease in epidemiologic follow-up of cases; 
inadequate venereal-disease education; the growing number of 
migrant labourers; greater extent and rapidity of civilian and 
military travel by land, sea, and air; and seeming increases in sex- 
ual permissiveness, promiscuity, and homosexuality. Occurrence 
was usually higher in ports than in inland cities. 

In the United States the true incidence of syphilis (i.e, the 
number of new cases occurring within a specified time) was not 
known because not all cases were detected in the early stages and 
also because many of those detected in the early stages were not 
reported to the health departments, State health officers agreed 
that the numbers of reported cases did not adequately reflect the 
size of the syphilis problem in their states. 

All states require that syphilis be reported, and each state 
submits to the U.S. Public Health Service a quarterly summary 
of the cases reported to it. All cases not previously reported are 
included. Reported cases of primary and secondary syphilis in the 
US. increased steadily after 1957. ‘The increase was approx- 
mately fourfold, from about 6,500 to 24,000 cases reported an- 
nually, and was most marked in the under-25 age group and in 
homosexuals. "i 

In England and Wales there was a steady decline in reported in- 
fectious syphilis from 1946, the year of highest postwar incidence, 
to 1955, when a slight rise began. aii 

Mortality and Insanity Caused by Syphilis —Mortality statistics 
are generally admitted to be inadequate, but data compiled by ih 
U.S. National Office of Vital Statistics from duplicates of deat 
certificates filed with state and local registrars showed a decline a 
syphilis mortality from a high of 10.7 per 100,000 in 1940 to aboul 
1.5 in the 1960s. Infant mortality declined from 0.53 per 1 
live births in 1940 to 0.006 in 1956 and remained almost une i 
thereafter. First admissions to mental hospitals bet in 
syphilis declined from 6.1 per 100,000 population in 1940 tae i 
1956 and to about 0.2 in the 1960s. These are encouraging a 
but a remaining serious problem is obvious when the losses US. 
by uncontrolled syphilis are estimated: for example, in the ft 
the estimated man-years of disability caused by insanity were 
syphilis were 21,000; losses because of syphilitic heart disease ie 
5,700; and those caused by syphilitic blindness were 12,000. and 
of life expectancy was estimated at 43,756 man-years per bes 000. 
loss of income to age 65 (based on 1962 income rates) $42,06 ents 
Other estimated economic costs were: maintenance of ve of 
with syphilitic psychoses $47,555,000 yearly; maintenan esti- 
syphilitic blind $12,500,000. These were very conservativi insti- 
mates, since they are based on maintenance costs iM state 
tutions. =< and tabes 

In England and Wales mortality from general paresis gs4 there 
dorsalis declined steadily from 1940 to 1954, but after 19a 
was very little change in general paresis and only & sligl d not de 
for tabes dorsalis. Deaths from syphilitic aneurysm did ™ 


VENEREAL DISEASES 


dine for males and rose for females after 1942. There was a 
slight, fluctuating decline in deaths from all of these causes during 
the 1960s. 

Many persons receive no treatment for their syphilitic infec- 
tions. Based upon a sound study of untreated syphilis in Norway, 
the following outcomes might be expected to occur among the 
untreated: heart disease, males 14.9%, females 8% ; neurosyphilis, 
males 9.4%, females 5%; and deaths from syphilis, males 15.1%, 
females 8.3%. 


B. THe DISEASE Process 


Before infection with syphilis takes place there are several fac- 
tors that determine the transmission of the disease. The spiro- 
chete requires moisture to exist, so continuous moisture is a neces- 
sity for a transfer of the organism from one person to another. 
The social and economic environment in which people live plays 
a part in transmission, There is definitely more syphilis and 
greater hazard of infection in low social-economic groups and in 
communities where adequate venereal disease control measures 
have not been instituted. Organisms may be abundant in an area 
but no transmission takes place unless habits, customs, attitudes, 
‘sex education, etc., of people permit them to have sexual relations 
with infected persons. 

Three stages of syphilis are recognized: the primary and sec- 
ondary stages, early in the course of the disease, and, following a 
latent period, the tertiary (late symptomatic) stage. 

Primary Syphilis.—After the spirochete has gained admission 
to the body, usually through sexual intercourse, it reproduces it- 
self at the admission site and within a matter of hours begins to 
spread by means of the bloodstream throughout the body; it does 
not produce symptoms until after about 21 days (range of incuba- 
tion ten days to ten weeks). The first manifestation is the primary 
sore (chancre), which appears at the site of the entrance of the 
germ, This highly infectious primary sore may be a typical chan- 
cre (painless, ulcerated, firm, with enlarged neighbouring lymph 
nodes) or it may be so slight as to go unnoticed. There are at least 
13 diseases that primary genital syphilis may resemble and at 
least 12 from which extragenital primary lesions must be distin- 
guished, Any lesion of the genitalia of male or female should be 
regarded as possible primary syphilis until it is proved to be some- 
thing else, and any chronic lesion anywhere on the body (particu- 
larly lips, tonsils, or fingers) that fails to heal may be a primary 
syphilis lesion, Blood tests are usually not positive when the pri- 
mary lesion first appears but become positive after several days. 
Even without treatment this sore heals and usually leaves no scar, 
but the disease is still present in the body. 

Secondary Syphilis.—The spread of the spirochete throughout 
the body before the primary sore appears paves the way for sec- 
ondary syphilis in the skin, mucous membranes, eye, and nervous 
system, The organism multiplies in these areas of the body, and in 
about six weeks (or even months) after the appearance of the 
chancre the secondary signs and symptoms appear. In about one- 
half of the infected persons there are mild constitutional symptoms 
such as headache, vague pains in bones and joints, and sore throat. 
The skin rash is usually but not always symmetrical, is generalized, 
does not itch, does not contain blisters, and is often difficult to see. 
The palms and soles are often affected. The only visible lesions of 
secondary syphilis may appear on the mucous membranes of the 
mouth or genitalia, the skin being entirely spared. Š 

Other more or less common manifestations of secondary syphilis 
are a moth-eaten type of loss of hair from the scalp, external or 
internal inflammation of the eye, pain from bone involvement, 
jaundice from liver involvement, edema (swelling) and albumin in 
the urine from kidney involvement, and syphilitic meningitis with 
Severe headache, convulsions, deafness, partial paralysis, and some- 
times coma, 
_ Because of the great variety of potential signs and symptoms 
in all its stages, syphilis has been called “the great imitator.” 

ere are at least 40 diseases that the skin lesions of secondary 
Syphilis may resemble; 23 diseases that the mouth lesions may re- 
Semble; and at least 16 diseases that the genital lesions may re- 
semble. 
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The manifestations of secondary syphilis persist for a variable 
period of time, ranging from a few days to several months, and 
then disappear spontaneously. These early lesions of syphilis are 
characterized by a mild tissue reaction and the presence of large 
numbers of 7. pallidum. They are superficial, nondestructive, 
highly infectious lesions and usually heal without scarring. With 
healing the treponemes usually disappear from the skin and mucous 
surfaces. 

During the first few years of untreated syphilis there may be 
a series of recurring infectious lesions of skin or mucous mem- 
branes (secondary relapse). According to the Norwegian study 
(see above) this occurs in about one out of every four untreated 
syphilitics. It is from the often trivial-appearing and usually 
painless but highly infectious lesions of primary and secondary 
syphilis that infection of other persons occurs. 

The diagnosis of early (primary and secondary) syphilis is a 
laboratory procedure that is usually first suggested by careful 
physical examination. (See below, Diagnosis.) 

Latent Syphilis—Following the spontaneous healing of the 
early lesions a period ensues, ranging in length from a few months 
to a lifetime, during which no outward sign of syphilis is recog- 
nizable, Syphilis recognizable only by means of routine serologic 
tests of the blood is known as latent syphilis. Unfortunately, it is 
not until this noninfectious period has been reached that most cases 
of the disease are brought to medical attention. The majority of 
patients with latent syphilis do not progress to the development of 
late symptomatic manifestations, even if untreated; however, 
there is no way to predict what will happen to an untreated per- 
son, Women with latent syphilis, if untreated, frequently give 
birth to congenitally syphilitic children. (See below, Syphilis in 
Pregnancy and Congenital Syphilis.) F 

During this long latent period the disease loses some of its in- 
fectiousness. After the first few years the organism is rarely 
transmitted through sexual intercourse, but a syphilitic expectant 
mother can still transmit it to her unborn child. 

Tertiary Syphilis—Of every 100 persons acquiring syphilis, 
at least 28 may be expected to develop, if untreated, a tertiary, or 
late symptomatic, stage of the disease following the latent period. 
In at least 15 this stage will incapacitate or kill, and in 13 it will be 
relatively benign. Almost any part of the body may be affected. 
The most important incapacitating or fatal manifestations are 
cardiovascular syphilis (heart and blood-vessel involvement), 
neurosyphilis (brain and spinal-cord involvement), and ocular 
syphilis (eye involvement). Benign late syphilis (gummatous 
syphilis) is marked by skin, mucous membrane, and bone involve- 
ment. 

Cardiovascular Syphilis —The fundamental lesion in most car- 
diovascular syphilis is located in the thoracic portion of the aorta, 
the largest blood vessel, arising directly from the heart. The 
elastic tissue is destroyed and the aorta dilates. A localized sac- 
cular dilatation (aneurysm) may occur, or the process may involve 
the aortic valve and a leakage may develop. ‘The symptoms differ 
in no recognizable way from the symptoms of heart and vascular 
disorders of other origins, The diagnosis depends upon the find- 
ings on physical examination, fluoroscopy, X rays, electrocardiog- 
raphy, and serologic tests. The prognosis of cardiovascular syphi- 
lis is poor, and sudden death is not uncommon. (See also Heart, 
Diseases AN DerEcts oF: Cardiovascular Syphilis.) 

Neurosyphilis—This may mimic any other neurologic disorder. 
It is responsible for many deaths and much invalidism. The pres- 
ence of neurosyphilis may be detected by routine spinal fluid exam- 
ination years before the appearance of obvious clinical damage in 
the nervous system. For this reason spinal punctures are an essen- 
tial part of the examination in all syphilitics. 

Paresis (general paralysis of the insane), the most dreaded late 
manifestation of syphilis, may strike down its victims in the prime 
of life. The symptoms are due to widespread destruction of the 
brain by large numbers of T. pallidum. The mental changes are 
varied, perhaps the commonest being a gradual change in per- 
sonality. First noted in many cases is a decreased ability to work 
and impairment of concentration and judgment. The commoner 
signs of abnormal behaviour include delusions, loss of memory, 
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lack of insight, apathy or violent rages, disorientation, and incon- 
tinence. Convulsions are not uncommon, Temporary remissions 
may occur, but the course, unless arrested by treatment, is inevi- 
tably downhill to eventual death. The diagnosis is based upon 
neurologic, psychiatric, and spinal-fluid examinations. 

Tabes dorsalis (locomotor ataxia) is the commonest manifesta- 
tion of syphilis in the spinal cord, typically a degeneration of the 
posterior columns. Similar degeneration of the optic and other 
cranial nerves is common. The disease, though commonly progres- 
sive, may undergo arrest in‘any stage. The commoner symptoms 
include flashes of shooting, shifting pain, usually in the legs, diffi- 
culty in urination, numbness in hands or feet, a sense of constric- 
tion about the waist, unsteadiness on the feet with a wobbly broad- 
based gait, constipation, blurred or dim vision from atrophy of the 
optic nerve, double vision, drooping of the eyelids, loss of sexual 
power, loss of weight, deafness, severe sudden attacks of intense 
abdominal pain and vomiting, and disintegration of one or more 
joints. Tabes is often confused with stomach ulcers, gall-bladder 
disease, kidney stone, and appendicitis. Differential diagnosis re- 
quires careful neurological and laboratory examinations. (See 
also Nervous System, Diseases oF: Spinal Cord Disease: Syphi- 
lis.) 

Benign Late Syphilis —The characteristic lesion of late syphilis 
of skin, mucous membranes, or bone is the gumma. Gummas are 
not infectious, and the term benign is used because in most in- 
stances they do not endanger life. Various organs may be in- 
volved, particularly the liver, testes, or brain. The gummatous 
structure consists of granulation tissue characterized by dense 
plasma and round-cell infiltration, especially around the blood 
vessels, with impairment of blood supply and usually tissue break- 
down. The symptoms depend upon the site involved. On the skin 
and mucous membranes gummas appear as chronic, usually pain- 
less, often ulcerated lesions which may result in extensive disfigure- 
ment if treatment is delayed and particularly if the patient, because 
of incorrect diagnosis, is subjected only to surgical or X-ray 
therapy. 

When bone is involved, deep-seated aching pain is usually, but 
not always, present. If the skull bones are involved, there is severe 
headache. There is tenderness to pressure over the involved bones, 
and often an obvious swelling with local heat. The diagnosis of 
gumma is based upon the appearance of the lesion, the positive 
blood serologic test, and, often, upon the results of X-ray exami- 
nation. 

See also BLINDNESS: Causes of Blindness: Infectious Diseases: 
Syphilis ; GALL BLADDER, BILIARY TRACT AND LIVER, DISEASES OF: 
Syphilis of the Liver; Larynerris: Syphilitic Laryngitis. 

Syphilis in Pregnancy.—Prenatal paternal transmission of 
syphilis to infants does not occur directly (i.e., during coitus) but 
only through maternal infection. Untreated syphilis can have very 
serious effects on the outcome of pregnancy. Infection of the child 
may occur at any time from about the third month to the day of 
delivery. Recognition of the existence of syphilis during preg- 
nancy is usually possible only by a routine blood test, which should 
be performed on all pregnant women as soon as possible after con- 
ception and again toward term. 

If the mother’s infection is untreated, the probability of pre- 
mature stillbirth is increased fourfold. The probability of infantile 
death is almost doubled, and almost 20% of surviving children 
suffer from congenital syphilis. Adequate treatment of the syphi- 
litic pregnant woman reduces syphilis as a cause of fetal death to 
a relatively minor role. 

Congenital Syphilis—A congenitally syphilitic infant may 
show lesions at birth; may appear normal at birth and develop 
lesions within a few months; or may remain asymptomatic until 
adolescence, when late-stage manifestations usually appear. 

In general, the clinical manifestations of congenital syphilis 
parallel those of the acquired infection. The lesions of infantile 
congenital infection are comparable with, and as infectious as, the 
secondary lesions of acquired syphilis. Congenital syphilis passes 
through a latent stage and produces late lesions analogous to those 
of acquired syphilis. 

The infant with clinically apparent congenital syphilis is usually 
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undernourished and has lesions on the skin, lesions of the muco 
membranes that may be indicated by nasal discharge, and rk 
lesions that are often detectable only by X ray, but sometimes >; 
evident from loss of function of the affected extremity. Clinicall 
manifest infantile congenital syphilis is usually easily tama El 
Serologic tests are not diagnostic before three to four months of 
age because of the possible presence of maternal antibody in the 
infant’s blood. 

With adequate treatment, the prognosis in early congenital 
syphilis is, on the whole, favourable, although less so than in early 
acquired syphilis. Without treatment, a majority of congenital 
syphilitics ultimately develop some late manifestations in child- 
hood, adolescence, or early adult life. In order of decreasing fre- 
quency the common lesions are ocular, particularly involvement of 
the cornea, which exceeds in frequency all other manifestations 
combined (see Eve, Human : Diseases of the Eye: Diseases of the 
Cornea: Interstitial Keratitis); neurosyphilis, including juvenile 
tabes dorsalis and juvenile paresis; nerve deafness; bone and joint 
lesions; and gummas of the skin and mucous membranes, 

The late congenital syphilitic usually bears some evidence of 
antecedent infection. The more important signs are extremely 
high brow; corneal scarring; flattened (saddle) nose; mulberry- 
shaped first molar teeth; notched, peg-shaped permanent upper 
incisors (Hutchinsonian teeth); deafness; radiating scars about 
the mouth (rhagades); a dish-shaped face; and anterior bowing 
of the tibia known as sabre shin. These signs do not mean that 
active infection exists. The diagnosis in late congenital syphilis 
is based upon the clinical picture and the positive blood test. The 
prognosis in late congenital syphilis, with the exception of juvenile 
paresis, is good, although blindness is not uncommon and deafness 
occasionally occurs. Third-generation syphilis, barring reinfection 
in the second generation, is of doubtful occurrence. 


C. Dracnosis 


Dark-Field Examinations.—These examinations are pet 
formed in an attempt to find the microorganism of syphilis in 
serum from a suspected lesion, In primary and secondary syphilis 
the organism is abundant in the tissues, lymph glands and skin 
lesions. Serum obtained from these lesions by excoriating the 
surface of the lesion or by puncture and aspiration from the glands 
is examined under a microscope fitted with a special dark-field con- 
denser; the spirochete is not visible in ordinary light. 

The failure to discover the organism by repeated dark-field ex- 
aminations does not rule out syphilis. Repeated tests of the bl 
must also be made. A 

Serologic Tests—The standard blood tests for syphilis— 
Kolmer, Wassermann, VDRL, Kahn, Eagle, Hinton, etc. —though 
nonspecific are highly indicative, but many factors other t a 
syphilis may cause a false positive reaction. Technical errors “ 
no means uncommon. In the absence of clinical findings 4 sae 
positive report should never be accepted at face value. Quanti 
tive serologic tests for syphilis are helpful in certain circumstant 
These serologic tests are frequently negative during the first t 
days after the appearance of the chancre and should beh st 
at frequent intervals. By the fifth week the blood test Wee, 
always positive. In secondary syphilis it is strongly positive 
more than 99% of the cases. 

In a few apparently healthy persons (1 in 3,000-5,000) a 
in many others under the influence of various infections 
other nonsyphilitic conditions, false positive serologic w sist 
that may disappear within a few days or months or eee ie sy, 
for many years. False positive reactions are common 1m, ce pat- 
acute malaria, infectious mononucleosis, smallpox vat cal? 
cotic addiction, ratbite fever, lupus erythematosus and 0 d viris 
lagen diseases, upper respiratory infections, and so-called het 
pneumonia. They occur with less frequency in a number 0° © aie 


conditions. Yaws, pinta, bejel, and nonvenereal syphils 


The physician should diagnose syphilis not from 
tests alone but only after careful consideration of t 
picture including a physical examination, often supple! 
spinal fluid examination, epidemiologic investigation of 
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and sexual contacts, and specific antibody blood tests such as the 
Treponema pallidum immobilization (TPI) test, the fluorescent 
treponema antibody (FTA) test, and possibly the Reiter protein 
complement-fixation (RPCF) test. 

Spinal Fluid Examinations.—Examinations of the spinal 
fluid obtained by lumbar puncture is an essential part of the exami- 
nation of all syphilitic patients, This permits the detection of 
central nervous system involvement years before the appearance 
of neurologic signs or symptoms, 


D. TREATMENT 


The purpose of treatment is to kill all remaining spirochetes, 
to initiate the healing of existing lesions, and to prevent further 
damage and spread of the pathologic process. Treatment of early 
syphilis also serves to prevent spread of the disease to others. 
The earlier treatment is started the more effective it is in accom- 
plishing these purposes, 

The use of penicillin in the treatment of syphilis is practically 
universal. The widespread use of penicillin for treatment of a va- 
riety of other disorders has, however, frequently caused difficulty 
in the diagnosis and subsequent management of syphilis because 
under these circumstances the syphilitic infection may be masked 
completely or its course changed. 

Several types of penicillin have been used effectively in treat- 
ment, and a number of schedules of injections has been recom- 
mended, The primary consideration is not the exact schedule of 
injections, but rather the maintenance of a penicillin level in blood 
and tissues for a minimum duration, depending on the stage of the 
disease; e.g., in early syphilis the minimum is seven to ten days, 
while in some forms of late syphilis blood and tissue levels must 
be maintained for several weeks. To obtain these levels over the 
required periods the frequency of injections and the dosage de- 
pend upon the type of penicillin used. The required level may be 
maintained by daily injections of aqueous procaine penicillin G, 
or injections every two to four days of procaine penicillin in oil 
with aluminum monostearate (PAM), or by an injection of benza- 
thine penicillin repeated in a week if necessary. In penicillin 
allergy the tetracyclines are effective; erythromycin, dechomycin, 
and similar products may also be given. 

After completion of treatment the patient should be periodically 
examined and have periodic blood tests performed. Retreatment 
usually is given only for clinical relapse, serologic relapse, sero- 
resistance at a high level, or an abnormal spinal fluid. Patients 
who are treated adequately for early syphilis are susceptible to 
reinfection by the usual routes. 

On the average, after successful treatment of early syphilis the 
blood test becomes negative from four to seven months later. In 
all forms of late syphilis, however, a persistently positive blood 
test is the rule rather than the exception. This persistence does 
not usually mean a poorer prognosis. In some instances the tests 
become negative after a number of years, but this change is not 
necessarily hastened by additional treatment. 

Cardiovascular syphilis (aortic insufficiency and aneurysm) is 
the most frequent basic cause of death from acquired syphilis. 
Tt can be prevented by the adequate treatment of early syphilis, 
and in most instances prevented even by treatment first given in 
the latent stage. Once overt cardiovascular involvement has de- 
veloped, life may still be prolonged by a judicious combination 
of cardiac care and penicillin therapy and careful observation after 
treatment. 

The various forms of neurosyphilis respond well to penicillin. 
Some authorities continued to recommend fever therapy in an oc- 
casional case. After treatment, periodic reexamination of the 
Spinal fluid and neurologic and psychiatric examinations are es- 
Sential as guides to the necessity for further therapy. Retreat- 
Ment is given usually only in case of inadequate spinal-fluid re- 
sponse, Multiple courses of therapy usually accomplish little if 
the irreplaceable nerve tissue has been extensively damaged. 

Congenital syphilis can be prevented almost completely by the 
Toutine serologic testing of all pregnant women and prompt treat- 
Ment if syphilis is found, Penicillin is very effective. Infected 
infants are most effectively treated before the sixth month of age. 
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Il. GONORRHEA 

Gonorrhea (clap, “a dose,” gleet, morning drop, running range) 
is an acute, self-limiting venereal disease that frequently progresses 
into a chronic state. It is initiated by the gonococcus, Neisseria 
gonorrhoeae—a microorganism with a predilection for the type of 
mucous membranes found in the genitourinary tract and adjacent 
areas, All gonococcal infections except eye infections in newborn 
infants (ophthalmia neonatorum), some instances of vulvovaginitis 
of young girls living in institutions, and occasional accidental eye 
infections in adults are the result of direct sexual contact. 


A. History AND OCCURRENCE 


Historical Background.—Gonorrhea has apparently existed 
since prehistoric times. It was familiar to the Chinese more than 
5,000 years ago, and was known to the ancient Arabs, Greeks, 
Hindus, and Romans. It ranks among the oldest diseases. Galen 
in A.D. 200 introduced the name by which it is known today. The 
name is based upon the belief that the discharge was an involun- 
tary flow of semen (gonos, “seed”; rhoia, “flow”). The relation 
to sexual exposure was not understood for a long time. It was 
not until 1790 that gonorrhea was considered to be distinct from 
syphilis, and not until 1831 that the difference was proved, The 
gonococcus itself was discovered by Albert Neisser in 1879. 

Occurrence.—Gonorrhea is an extremely common disease, 
present in all parts of the world. Its incidence is not precisely 
known because of self-treatment, undiagnosed cases (mainly in 
females), and very defective case reporting. According to data 
of the World Health Organization there has been a worldwide in- 
crease in gonorrhea following a decline that ended in the mid-1950s. 
The increase was attributed in part to the growing resistance of 
N. gonorrhoeae to penicillin. In the U.S. it was estimated in the 
mid-1950s that more than 1,000,000 cases occurred each year, 
about one-fourth of which were reported. During the decade 
1948-57 the reported cases showed a downward trend, the signifi- 
cance of which was dubious (1948, 363,014 reported cases; 1957, 
216,476), From 1957 onward the incidence of reported cases rose 
steadily and by the late 1960s had again exceeded 300,000 a year. 

The mortality from gonorrhea is negligible but its indirect ef- 
fects on the population by its not infrequent sterilization of both 
sexes, particularly women, are incalculable. 


B. THE DISEASE Process 


The same preinfection causative factors are important in gonor- 
rhea as in syphilis. The gonococcus is sensitive to conditions out- 
side the human body. Infection, therefore, usually requires direct 
deposit of the organism on or about the susceptible tissues of the 
genitalia, rectum, and occasionally the eyes either accidentally by 
hand-to-eye contact or in the eye of the newborn as it passes 
through an infected birth canal (ophthalmia neonatorum). 
Gonococcal vulvovaginitis of young girls occurs either as a result 
of intimate direct contact with infected adults, or as a result of 
the insertion of contaminated instruments and foreign bodies into 
the vagina or rectum. 

The incubation period of gonorrhea is usually three to five days 
(range two to ten days), The signs, symptoms, and outcome in 
male and female differ. 

Male Gonorrhea.—The first symptoms are burning on urina- 
tion and a purulent urethral discharge that may be severe or so 
mild as to go unnoticed. In the absence of treatment, the infection 
usually extends deeper to involve the upper part of the urethra, 
the neck of the bladder, and the prostate gland. Urgency and 
frequency of urination and, occasionally, hematuria (blood in the 
urine) may follow. Complications are influenced by sexual ex- 
citement, alcohol, and heavy lifting with a full bladder. Spon- 
taneous recovery may occur within a few months to a year. Pos- 
sible local complications are abscess of the prostate gland or 
seminal vesicles and inflammation of the spermatic cord and epi- 
didymis (which lies next to the testicle in the scrotal sac). 

Female Gonorrhea.—tThe initial symptoms in most instances 
are so mild as to go unnoticed. Slight vaginal discharge with 
burning may occur. The disease is not usually suspected by either 
patient or physician until complications arise or a sexual partner 
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is infected. Abscess of a vulvovaginal (Bartholin) gland occurs 
rarely as an early complication. Many women recover spontane- 
ously from gonorrheal infections that extend no farther than the 
cervix (mouth ofthe uterus). In many, however, there is exten- 
sion through the uterus to involve the Fallopian tubes and ovaries. 
Fever usually accompanies these extensions to the pelvic organs, 
and lower abdominal pain is a prominent symptom. Pelvic abscess 
or peritonitis may result. The clinical picture is not infrequently 
confused with appendicitis. Eventual healing occurs without re- 
sort to surgery in most cases, often with some physical disability 
and sterility. In immature girls the infection is usually confined 
to the vagina. (See also GYNECOLOGY: Gonorrhea.) 

Complications—In both male and female, arthritis is the 
commonest extragenital manifestation of gonorrhea. The process 
usually settles in one or two joints and may result in permanent 
disability in the absence of treatment. Involvement of the tendon 
sheaths in the region of the affected joint or joints is not uncom- 
mon. Other, very rare complications of gonorrhea are iritis, 
endocarditis (involvement of the heart valves), meningitis, and 
skin lesions. 

Gonococecal Ophthalmia Neonatorum.—This condition 
(conjunctivitis in newborn infants) is one of several acute inflam- 
matory conditions of the eye occurring within the first three weeks 
of life. The external eye and the eyelids become very red and 
swollen, and there is a profuse discharge. In the absence of treat- 
ment, complete blindness is the usual outcome. Its occurrence 
has been greatly reduced through the routine use of 1% to 2% 
silver nitrate (or equivalent preparation) in the eyes of infants 
at birth, a measure almost universally required. See also BLIND- 
ness: Causes of Blindness: Infectious Diseases: Ophthalmia Neo- 
natorum. 


C. DIAGNOSIS AND TREATMENT 


There is a nongonococcal urethritis that resembles gonorrhea, 
and its widespread occurrence seriously complicates the clinical 
diagnosis in the male, In addition to searching with a microscope 
for the double bean-shaped gonococcus in Gram-stained smears, 
it is frequently necessary, particularly in females, to isolate the 
suspected organism and try to culture it in an incubator, 

Penicillin is the drug of choice for treatment, one injection usu- 
ally being sufficient to cure uncomplicated gonorrhea. Relatively 
penicillin-resistant strains of gonococci are on the increase, how- 
ever, and it is difficult to reach the blood levels needed with the 
use of PAM or benzathine penicillin. The tetracyclines, erythro- 
mycin, chloramphenicol, and streptomycin are useful. Gonorrhea 
with complications (eye involvement, prostatitis, arthritis, etc.) 
requires treatment over longer periods depending on the extent 
of damage and duration of signs and symptoms. Patients sensitive 
to penicillin may be effectively treated with several other anti- 
biotics. The sulfonamide drugs are far inferior to penicillin in 
the treatment of gonorrhea. 

Evidence of the success of prophylactic treatment of all persons 
exposed sexually to an infected person is rapidly accumulating, and 
many experts insist on immediate treatment of exposed persons 
with penicillin before diagnostic measures are undertaken. It is 
obviously futile to treat one member of a sexual alliance for gonor- 
rhea and neglect the other. 

The administration of the smaller amounts of penicillin and 
most other antibiotics sufficient to cure gonorrhea may mask the 
early manifestations of coexisting syphilis and delay its diagnosis. 
An integral part of the treatment of gonorrhea, therefore, is the 
so-called serologic follow-up—a blood test for syphilis at least 
once a month for four months. 


III. OTHER VENEREAL DISEASES 
A. CHANCROD 

r Chancroid (soft chancre) is an acute, specific, localized, self- 
limiting, autoinoculable infectious disease usually acquired 
through sexual contact. It is initiated by a bacillus, Hemophilus 
ducreyi. 

_History.—It was not until after 1850 that a soft chancre was 
distinguished from the initial lesion of syphilis and designated 
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chancroid. In 1889 A, Ducrey identified the microorganism that 
later was accepted as the causative agent. The genital ulceratio, 

are variable in appearance and are occasionally confused with those 
of other venereal diseases; for this reason all available diagnosti 
measures should be utilized. : 

Occurrence.—Chancroid occurs endemically throughout almost 
the entire world, being especially common in tropical and sub. 
tropical countries and commoner in seaports and urban areas than 
in rural areas. Itis primarily a disease of the poor and the un. 
clean. In many countries it is not a reportable disease. In 1945 
5,515 cases were reported in the continental United States: it 
1947, 9,039; in 1956, 2,322; and in 1964, 1,247. These represent 
only a small fraction of actual cases because reporting is not re- 
quired in all states. 

The Disease Process.—The same preinfection causative factors 
are important in chancroid as in syphilis, but chancroid can be 
prevented by the proper use of soap and water immediately after 
exposure. About three to five days after exposure (sometimes 
later) there appears a small red area at the infection site; this 
enlarges into a papule, which soon breaks down, forming an ulcer 
with ragged edges exuding pus. The ulcers are painful and bleed 
easily. In about one-half of the cases lymph-gland swellings 
(buboes) develop within a few days to two weeks. These are 
acutely inflammatory, usually contain pus, and may rupture spon- 
taneously. Usually the disease is self-limited but in particularly 
dirty persons, especially when the lesion is under the foreskin or 
about the clitoris where it cannot be properly exposed, relatively 
prolonged disability and tissue destruction may ensue. Extra- 
genital chancroid is rare but it does occur. 

Diagnosis.—The diagnosis is usually based on the clinical pic- 
ture of the disease, provided syphilis has been adequately ruled 
out. The organism may occasionally be seen in stained ‘smears 
from the ulcers and may sometimes be cultured. The intradermal 
test (Ito test) with bacillary vaccine is of value. 

Treatment.—The sulfonamides (sulfanilamide, sulfathiazole, 
or sulfadiazine) are specific in therapy. As a rule their adminis- 
tration need not be continued longer than one week. Penicillin 
has not been helpful, but the tetracycline antibiotics and chloram- 
phenicol have been widely and successfully used. The bubo may 
be aspirated if necessary. 

Local cleanliness is of great importance, with generous use of 
soap and water, supplemented often by the use of powdered sul- 
fonamide locally and soaks of permanganate of potash. Local 
therapy is avoided until repeated dark-field examinations a 
syphilis have been performed. In any event, an integral part 0 
the therapy of chancroid is prolonged follow-up with blood tests 
to rule out syphilis. 


B. LYMPHOGRANULOMA VENEREUM 


Lymphogranuloma venereum is a venereally acquired virus y 
fection of lymph channels and lymph nodes manifesting sag 
by swollen lymph nodes, ulcerations, enlargement of genital org oy 
and rectal stricture. It is also known as lymphogranuloma 
guinale, climatic bubo, poradenitis, lymphopathia vebero 
Nicolas-Favre disease. The disease is caused by a virus imm 
logically related to the virus of psittacosis (9.v-)- sped 25 

History.—Lymphogranuloma venereum was first descri ailable 
a clinical entity in 1913, and detailed information became AY ye, 
in 1922 as a result of a study by Joseph Nicolas and M. 

It was proved to be a virus disease in 1930. «<a relatively 

Occurrence.—Exact data are not available. It is a 1d, espè 
common disease, occurring throughout most of the wor is 
cially in tropical and subtropical areas. The age 1 EEE il 
of greatest sexual activity. Sex differences are not grea ticularly 
races are affected. It is endemic in the southern U.S., EE Te- 
among the poor. In the decade 1947-56 the number 0 7 
ported in the U.S. fell from 2,688 to 602, and a slight an 
crease was noted thereafter to 1965. 

The Disease Process.—The primary lesion, ' akes place: 
genitalia, appears from 5 to 21 days after infection t and the 
This lesion is often so transitory as to escape notic®, swelling 
first manifestation of the disease may be a hot, tender 
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of lymph glands (buboes) in the inguinal region (groin), appear- 
ing from 10 to 30 days after exposure. In the female, the inguinal 
bubo is frequently absent and the initial symptoms are referable 
to the rectum. 

Fever, chills, headache, and joint pains may be present. Abscess 
formation with drainage of pus from the inguinal lymph nodes is 
usual. Later manifestations of the disease include secondary ul- 
ceration and elephantiasis (great enlargement) of the genitalia in 
both sexes, polypoid growths about the anus, inflammation, ulcera- 
tion, and stricture of the rectum, and (rarely) arthritis, con- 
junctivitis, and nervous-system involvement. The course of the 
disease varies from asymptomatic infection to extreme debilitation 
with chronic invalidism as the result of chronic late manifesta- 
tions. 

Diagnosis——The diagnosis of lymphogranuloma venereum is 
usually made on a clinical basis, but a skin test known as the 
Frei test and a blood (complement-fixation) test are of considera- 
ble value. Microscopic examination of a bit of tissue removed 
from a lesion is sometimes indicated. 

Treatment.—This varies with the stage of the disease. Chlor- 
tetracycline, along with sulfadiazine, is used in the bubo phase 
with moderate success; for the rectal lesions and other ulcerations, 
tetracycline antibiotics with chloramphenicol or sulfadiazine may 
be effective if administered for as long as 30 days after symptoms 
improve. Penicillin is not effective. Aspiration of pus from the 
bubo gives symptomatic relief. At times surgery. or repeated 
dilatation is of value in stricture of the rectum. Plastic surgery 
may be indicated in elephantiasis. Periodic follow-up blood tests 
for syphilis are essential in all cases. 


C. GRANULOMA INGUINALE 


Granuloma inguinale is a chronic, mildly contagious, progres- 
sively autoinoculable venereal disease that usually, but not always, 
occupies the genital and inguinal regions. It is initiated by a 
microorganism known as the Donovan body (Donovania granulo- 
matis), probably a bacterium. Among the other names given this 
disease are ulcerating granuloma, granuloma pudendi tropicum, 
granuloma contagiosa, chronic venereal sore, and granuloma 
venereum, 

History.—The first description was made in 1882. In 1905 
C. Donovan mentioned a “body” found in the diseased tissues, and 
about 1945 the Donoyan body was cultivated in the yolk sac of 
the chick embryo. 

Occurrence.—Exact data on the prevalence of granuloma in- 
guinale are not available, but it seems to be the least common of 
the venereal diseases. It is commonest in the tropics but has 
been reported from all countries. In the United States it is en- 
demic in the south, particularly among the poor. In the decade 
from 1947 to 1956 in the U.S, the number of reported cases fell 
from 2,403 to 419, and the trend continued to 1965. 

The Disease Process—Little is known about the incubation 
Period; reports state it to be from 8 days to 12 weeks and some- 
times more than 100 days. The process begins on the genitalia 
and slowly spreads to involve the inguinal and perineal regions. It 
takes the. form of a chronic, usually deep beefy red ulceration, 
with little tendency to heal. If secondary infection occurs, there 
May appear pain, fever, and general symptoms. Ultimately, in 
Some untreated cases, severe debility develops, ending in death. 
Lesions in other than the genital region are seen in about 6% of 
the cases, and on rare occasions the disease may become general- 
ized, 

Diagnosis.—The clinical picture may permit diagnosis, which 
Should be confirmed, however, by the demonstration of the Dono- 
van body in stained smears or sections from the lesion. Typically 
the microorganisms appear as small encapsulated bodies about 1 
micron (rybovin.) in length, lying within mononuclear cells. In 
all cases of diagnosed or suspected granuloma inguinale, syphilis 
should be ruled out by serologic tests performed monthly for at 
east four months. 

Treatment.—tTreatment with antimony compounds has been 
entirely replaced by antibiotic therapy. Streptomycin over a pe- 
Nod of 5 to 10 days and chlortetracycline, chloramphenicol, and 
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oxytetracycline over a period of 15 to 20 days have been used 
successfully. 


IV. CONTROL MEASURES 


Although available world statistics show an over-all increase in 
the venereal diseases, much progress has been made in some coun- 
tries. All regions of high venereal-disease occurrence are poten- 
tial hazards to the remainder of the world. Furthermore, the 
nature of these diseases makes it essential that control measures 
be applied to all forms of treponematosis concurrently, This is 
the objective of the Division of Venereal Disease and Treponema- 
toses of the World Health Organization, which stimulates and as- 
sists national health administrations in the control of these dis- 
eases. The division is in constant communication with control 
centres all over the world. 

In the United States, control of venereal diseases is carried out 
on a local basis with some state and federal support. Federal 
appropriations for venereal disease control decreased annually 
from a peak of $17,000,000 in 1948 to a low of $3,000,000 in 1954. 
It was soon realized that reductions had taken place too rapidly, 
so in the years after 1955 annual changes in appropriation in keep- 
ing with estimated needs were made, In 1961 the surgeon general 
of the U.S. Public Health Service appointed a task force to study 
the problem. It recommended: (1) securing the cooperation of 
the private physician and his professional society, and of labora- 
tories processing blood tests for syphilis, in reporting to appropri- 
ate health departments all positive specimens by the name of the 
patient; (2) intensifying the existing epidemiological services to 
cover all infectious syphilis cases; and (3) developing a compre- 
hensive educational program for professional workers as well as 
for the public. 

Control of the venereal diseases and of nonvenereal treponema- 
tosis depends on both community and individual action. The com- 
munity or mass measures comprise such health promotional mea- 
sures as health and sex education, preparation for marriage, 
premarital and prenatal blood testing, and improvement of social 
and economic conditions. Specific protection is rendered by ata 
tempts to suppress clandestine sexual promiscuity and by teaching 
methods of personal prophylaxis. All these control measures are 
accomplished by cooperative activities of the citizens in the com- 
munity and the local health organizations. The citizens partici- 
pate both individually and through such organizations as (in the 
U.S.) the American Social Hygiene Association, a voluntary agency 
that collects pertinent information and makes it available to all 
who request it. 

Mechanical prophylaxis by means of the condom is a practical 
prophylactic method. Local chemical prophylaxis is used with 
decreasing frequency, and soap and water, while desirable for 
general hygienic purposes, is of dubious effectiveness except in 
chancroid. Administration of penicillin after exposure has been 
extremely effective in the prevention of both syphilis and gonor- 
thea, 

Additional community measures include the provision of facili- 
ties for case-finding through contact investigation and selective 
serologic testing, as well as facilities for early diagnosis and treat- 
ment, 

Control of infected individuals involves adequate diagnosis, in- 
vestigation of contacts and sources of infection, proper treatment, 
and notification of cases to health authorities. Investigation of 
contacts by interviewing patients and tracing their contacts in the 
family and the community is a prime necessity for venereal dis- 
ease control. Notification of cases is essential if dependable data 
on occurrence, distribution, and trends are to be available. The 
so-called cluster procedure has proved its usefulness, It includes 
follow-up of persons other than sex contacts of the patient; e.g., 
persons who, to the patient’s knowledge, have or have had lesions 
similar to his, other suspects in the patient’s circle of friends, 
and the associates and sex contacts of the suspects. 

Control measures for nonyenereal syphilis are the same as those 
for yaws and pinta. Community activities include health educa- 
tion, improved sanitation and social-economic conditions, and pro- 
vision for early mass diagnosis and treatment. It is recommended 
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that all familial contacts of persons with any type of treponema- 
tosis be treated with penicillin as a community and family control 
measure. 

See also references under “Venereal Diseases” in the Index. 
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Study of the Natural History of Untreated Syphilis,” Journal of Chronic 
Diseases (1955); T. Guthe and R. R. Willcox, “Treponematoses, a 
World Problem,” Chronicle of the World Health Organization (1954) ; 
E. H. Hudson, Treponematosis (1946), and Non-Venereal Syphilis: a 
Sociological and Medical Study of Bejel (1958) ; Control of Communi- 
cable Diseases in Man, American Public Health Association (1960) ; 
R. B. Greenblatt, Management of Chancroid, Granuloma Inguinale and 
Lymphogranuloma Venereum in General Practice, 2nd ed., U.S. Public 
Health Service (1953) ; John H. Stokes, Herman Beerman, and Norman 
R. Ingraham, Jr., Modern Clinical Syphilology, 3rd ed. (1944); Am- 
brose King, “These Dying Diseases: Venereology in Decline ?”, Lancet, 
pp. 651-657 (March 29, 1958) ; Venereal Diseases: a Survey of Existing 
Legislation, World Health Organization (1956) ; Social Hygiene Papers, 
American Social Hygiene Association (1955); Today’s Venereal Dis- 
ease Control Problem, Annual Publication of Association of State and 
Territorial Health Officers, American Venereal Disease Association, and 
American Social Hygiene Association; U.S. Department of Health, Edu- 
cation, and Welfare, World Forum on Syphilis and Other Trepone- 
matoses (1962); W. O. Mortimer Harris, “The Venereal Diseases,” in 
H. E. Hilleboe and G. W. Larimore (eds.), Preventive Medicine (1965). 

(E. G. Cx.; W. D. M. H.) 

VENETI. The adjective Venetus or its variants was used of 
many ancient peoples and places in Western Europe (e.g., Lacus 
Venetus was Lake Constance). The most important people were 
the inhabitants of northeastern Italy, who arrived about 1000 B.C. 
and occupied country stretching south to the Po and west to the 
neighbourhood of Verona. They have left more than 400 inscrip- 
tions from the last four centuries B.C., some in the Latin alpha- 
bet, others in a nativescript. The language itself has been thought 
by many scholars to support the statement of Herodotus that the 
Veneti were Illyrians, but recent research suggests that its affini- 
ties were rather with certain Italic languages (see VENETIC LAN- 
GUAGE), 

The chief Venetic settlement was Este (later the Roman colony 
of Ateste), which was also the cult centre of their important di- 
vinity Reitia, possibly a goddess of childbirth. Four periods of 
“Atestine” culture are recognized by archaeologists, ending c. 200 
B.C. (see also Este). The horses bred in Venetia were famous in 
the Greek world, and there was other commerce both with Greek 
lands and with the Alps and northern Europe, including some 
control of the amber route from the Baltic. The Veneti were 
friendly to Rome throughout and assisted Rome against the Gauls, 
especially in the war of 225 (see GAUL, CISALPINE). The colony 
of Aquileia, founded in 181, protected Venetia from raids by its 
mountain neighbours, and a century of peace and romanization 
followed, though probably much land was bought up by Roman 
settlers. The towns were given Latin rights in 89 B.c. and full 
citizen status in 49. Under the early empire Venetia was the tenth 
region of Italy with its western boundary on the Ollius (Oglio) 
River, a country of exceptionally prosperous cities, of which the 
best known in the 1st century a.D. was Patavium (Padua). 

Another people called Veneti were a Celtic tribe of the Morbihan 
district in modern Brittany, who by Caesar’s time controlled all 
Atlantic trade to Britain. They submitted to Caesar in 57 B.C., 
but next winter, disturbed by his interest in Britain, they seized 
some Roman commissariat officers and, with the support of several 
maritime states, attempted to regain independence. Caesar built 
galleys in the Loire River and in the late summer of 56 met the 
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Venetic fleet of over 200 sail in Quiberon Bay. Ramming tactics 
were useless against the powerful and high-built Venetic shi 
but they had no oars and were rendered impotent when the ie 
mans cut their sheets with sickles attached to poles. After his a 
tory Caesar executed the tribal elders and sold the test of the 
people. By some means, however, the tribe as such survived and 
is attested in imperial times. 

BIBLIOGRAPHY.—V eneti in Italy: J. Whatmough, The Foundations of 
Roman Italy, esp. ch. 7 (1937). 

Gallic Veneti: Caesar, De bello Gallico, iii, 7-16 ; Strabo, Geography, 
pp. 194-195; see also the very full article by P. Merlat in Pauly-Wis. 
sowa, Real-Encyclopidie der classischen Altertumswissenschaft, 2nd 
series, vol. viii, 705-784 (1955). (G. E. F. C) 

VENETIA, a name used in English to denote that part of 
northern Italy which lies east of Lombardy, with various senses 
according to the historical period in question. In classical Latin, 
Venetia meant the territory of the Veneti (q.v.). In modern 
Italian, however, Venezia by itself is simply the name of Venice 
(q.v.); but if some qualifying epithet is added, a larger area can 
be designated. 

The republic of Venice extended its power over the Italian main- 
land northward, westward and eastward in the middle ages (see 
Venice: History). The name Venetia may thus be applied ina 
general sense to cover these old Venetian possessions, which finally 
included all the modern region of Veneto (g.v.), sometimes also 
called Venezia Euganea, and a large part of the modern region of 
Friuli-Venezia Giulia (g.v.; and see also AQUILEIA; FRIULI; 
ISTRIA). 

The republic’s territory west of Lake Garda and the Mincio river 
(Brescia, Bergamo and Crema, held from the late 15th century) 
was however regarded as part of Lombardy rather than of Venetia; 
nor did the latter name include Dalmatia, likewise a possession of 
the republic. 

On the fall of the republic in 1797, during the French Revolu- 
tionary Wars, all Venetia east of the Adige river together with 
the Polesine plain between the Adige and lower Po, passed to Aus- 
tria under the treaty of Campo Formio. Under the treaty of 
Lunéville (1801) Austria lost the Polesine; and under the treaty 
of Pressburg (1805) all western Venetia was added to Napoleon's 
kingdom of Italy, while western Istria was annexed to France. The 
rest of Istria, with the formerly Austrian Carniola (q.v), was like- 
wise annexed to France by the treaty of Vienna (1809). On Ne 
poleon’s downfall (1814) all Venetia was restored to Austria; an 
in 1815 the kingdom of Lombardy-Venetia was constituted for the 
Austrian emperor. Lake Garda, the Mincio and a line drawn north- 
south from the Mincio west of Mantua (Mantova) to the Po 
formed the frontier between the Lombard and the Venetian ee 
of this kingdom: Venetia (Ger. Venetien, as opposed to Vened A 
Venice) was then bounded on the northwest by the county of Ti 
including Trento (g.v.) and Bolzano; on the northeast by Cari 
thia; and on the east by the Austrian Kiistenland (Cone 
Istria). The composite kingdom lasted till 1859, when Lom OE 
passed to Sardinia-Piedmont after the peace of Zürich, After hut 
Seven Weeks’ War of 1866 the Austrian kingdom of Venetia 
not the Kiistenland, was ceded to Italy. 

The treaty of Saint-Germain (1919), after World War I, Ls 
the Kiistenland to the Italians, who then renamed it Venezia mil 
The same treaty, however, also gave to Italy the southern tk 
(See TRENTINO-ALTO ADIGE.) Though this area had yer id 
Venetian, the Italians then named it Venezia Tridentina (Tri (the 
tum being the Latin for Trento) and spoke of le tre Venezie 
three Venetias, namely Euganea, Giulia and Tridentina). ae 
World War II the Italian peace treaty of 1947 gave most 0: 
zia Giulia to the Yugoslavs, who received Plezzo (Bovec), 
retto (Kobarid) and Tolmino (Tolmin) on the Isone ist 
river in the north and also all Istria except the free zone © signe 
(q.v.). The northern part of the free zone of Trieste was rile 
to Italy in 1954, whereupon it was merged into the region a nd the 
Venezia Giulia; i.e., the Italian rump of Venezia G aid 
district of Friuli, transferred from the Veneto renne Veneti 

VENETIC LANGUAGE. The language of 5 pave 
(q.v.) is recorded in almost 200 short inscriptions, W s spoke? 
been dated to the last five centuries before Christ. It W 
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jn northeastern Italy, in the plains around the head of the Adriatic 
and in the mountains to the north. The inscriptions are for the 
most part inscribed either as epitaphs or on objects dedicated 
to one or another deity. The principal sites which yielded the 
linguistic evidence are Este, Padua, Vicenza, Trieste, Pieve di 
Cadore, and the Gurina plateau in Austrian Carinthia. These in- 
scriptions are written in a characteristic alphabet obviously bor- 
rowed from the Etruscans who had established settlements in the 
Po valley toward the end of the 6th century B.c. It is preserved 
on several bronze tablets from Este, and in the transliteration 
here used runs as follows: aevdhOkIimnpsrstubgo. 
The symbols here transcribed d b g correspond graphically to the 
Etruscan and Greek letters z ġ x; but that the sounds indicated 
by them were voiced stops is clear from such correspondences 
as that of triġus- in the native alphabet, with TRIBUS- in the 
Latin. The digraph vh was used with the value of f, as in Etrus- 
can; ¢ and 0 were both employed for-the sound ż, as were § and 
s for s; a letter i occurs in the texts but not in the alphabets; 
and a k of distinct form is found in the northern inscriptions. A 
remarkable feature of Venetic writing is the punctuation system: 
vowels not preceded by consonants, and consonants not followed 
by vowels (excepting those followed by r, n, /), are regularly 
written with a point on either side of the letter. This system, 
apparently devised for a syllabary, is also found in a few Etrus- 
can inscriptions, 

In the inflectional system of Venetic at least four cases for the 
noun can be identified. Such nominative forms as ve-r-ko-n-darna 
(a feminine name), vants., and e-kupebari-s- (“charioteer”?) are 
found. A certain instance of a genitive is enoni, and probable 
occurrences appear in re-i-tii and makkno-s. (all masculine names), 
Dative forms are recognized in re4-tiiai. and lo.u-derai. (both 
feminine divine names) and in rakoi-, puponei-, ve-i-gnoi. and 
ostiiarei. (all names of men); vdan, donom. (“gift”) and 
e-kvon. (“horse”) are examples of accusatives. Among the few 
surely identified noun plural forms are the datives /o-u-derobo-s. 
(“children”?) and andeticobos. The following are verbs: doto 
and dona-s.to (both are third person: singular preterite and are 
translated “gave”); vhag-s.€o (“made”); tular.. (also toler., 
tolar.) (“offers”); and .e-s-t. (“is”), As pronouns -¢-go CE} 
mego (“me”), and sselboisselboi (“for himself”) are found. Other 
parts of speech are represented by the conjunction ke “and” and 
the prepositions pe-r- and -0-p. 

The following texts are typical examples of Venetic inscriptions: 

1. Ona bronze pin found at Este: mego dona-s.to vhugiia vho-u-- 
gon-tiiaka §a.inatei- reitiiat. (“Fugiia Fougontiiaka dedicated me 
to Sainatis Reitiia”). 

2. On a vase from Padua: voĝo kluðiiaris- vhag-s-00 (“Voto 
Klutiiaris made [it or me]”). isp 

3. On a cinerary urn from Este: va-n-ted. vho.u-go-n-tior. .e-g0 
(“Iam for Vants, son of Fougonts”). 

4. On a bronze pin from Lagole di Calalzo, near Pieve di Cadore: 
o1.lo.s. aliisiko.s. doto. dono-m. trumus katei (“Ollos Aliisikos gave 
[this as a] gift to Katus Trumus[iiatis]”). 

It is clear that Venetic was an Indo-European language. Carl 
Pauli, the first scholar who discussed the question of its position 
within the family (Die Veneter und ihre Schriftdenkmdler, 1891), 
related it most closely to the scantily known idiom of ancient 
Illyria (see ILLYRIAN LANGUAGE), and for almost 60 years Venetic 
was regularly classified as an Illyrian tongue. This view, how- 
ever, has now been abandoned by most students of the subject; 
Some regard the language as closely related to Latin and to the 
other members of the Italic branch, while others classify it as 
4 wholly independent member of the family. The evidence is 
hot sufficient to afford a completely unambiguous answer to the 
Problem, 

BELO Ang) ti The Venetic Inscriptions, vol. i, part i, 
The e 4 SE 1983) AU Whatmough, “New Venetic 


Inscriptions from Este,” Classical Philology, 29:281-292 (Oct. 1934) ; 
hew inscriptions from Lagole di Calalzo (Cadore) were published by 

. B. Pellegrini in a series of articles appearing between 1950 and 1953 in 
the Rendiconti della R. Accademia dei Lincei; M. S. Beeler, The Venetic 
Language (1949), “Venetic and Italic,” in Hommages à M. Niedermann 


1956) ; Hans Krahe, Das Venetische (1950). (M. S: Br.) 
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VENETO, BARTOLOMEO (c. 1480-1530), Venetian 


painter, whose portraits combine brilliant show of wealth with pen- 
sive or poetic mood to present notable embodiments of Renaissance 
man. The slightly rigid simplicity of style in Bartolomeo’s por- 
traits adds to the effect of objectivity and contrasts with Titian’s 
treatment of the same people. The only extant documents pertain- 
ing to his life tell of his stay as court painter at Ferrara (1505-08). 
Ownership and signatures of paintings indicate an early career in 
Venice and a later one in Milan; his hypothetical stay at Bergamo 

has been refuted. One curious signature of 1502, to which he adds 

the phrase “half Venetian half Cremonese,” doubtless refers to 

family origin and not to stylistic influence as is sometimes inferred, 

In a more important but less noted signature of 1509, he called 

himself a pupil of Gentile Bellini. 

Bartolomeo’s earliest works (1502-05), Madonnas of the Bel- 
lini type, are of little interest. His early, somewhat fanciful por- 
traits (1505-08), of which the best known is at Frankfurt, were 
considered to have been painted under German influence. The 
famous portraits (c. 1512) were followed by his Milanese works 
such as the “Lute Player” (Gardner museum, Boston) in which 
poetic fancy dress has given way to Leonardo da Vinci’s influence. 

BrsriocrapHy.—A. Venturi in L’Arte, 2:454 ff. (1899); A. L. Mayer 
in Pantheon, 2:572 ff. (1928) ; E. Michalski in Zeitschrift für bildende 
Kunst, .61:280 ff. (1927-28). (C. Gr.) 

VENETO (sometimes called VENEZIA EvGANEA), a region of 
northeast Italy comprising the provinces of Venice, Padua, Rovigo, 
Verona, Vicenza, Treviso, and Belluno. Area 7,095 sq.mi. (18,- 
377 km.); pop. (1961) 3,773,507. It is surrounded by Lombardy 
on the west, Trentino-Alto Adige to the north, Emilia-Romagna to 
the south, and the Adriatic Sea, Friuli-Venezia Giulia, and Austria 
to the east and northeast. The northern limit of Veneto is marked 
by a mountainous area, including the Dolomites, between Lake 
Garda at the southwestern extremity and the Carnic Alps (Alpi 
Carniche) at the northeastern end. The southern portion con- 
sists of a fertile plain extending to the Gulf of Venice and watered 
chiefly by the Po, Adige, Brenta, Piave, and Livenza rivers, The 
mouths of these rivers, especially the several mouths of the Po, 
form an extensive delta area with shore lagoons. The climate is 
maritime in the south and turns Alpine toward the north. The 
region. was subjected severely to storm and flood in November 
1966; rivers overflowed the plain, and around Belluno in the south- 
ern Dolomites landslides caused by rains destroyed communica- 
tions and engulfed houses and people. A similar landslide in 1963 
plunged into the Vaiont reservoir, drowning the village of 
Longarone and about 2,000 persons with the overspill. 

A people called the Veneti arrived in this territory about 1000 
B.c. They became allies of the Romans, who founded among 
them in 181 B.c. the colony of Aquileia (q.v.), later famous as a 
Christian patriarchate. The region suffered severely from the 
barbarian invasions. The 10th century A.D., however, saw the rise 
of the towns, later to become free communes, By the early 16th 
century the republic of Venice was supreme. In 1797 the region 
fell to Napoleon, who gave it to Austria; and in 1866 it was in- 
corporated in united Italy. In World War I the Austrians were 
defeated by the Italian forces at Vittorio Veneto in the northeast 
of the region. Considerable damage was sustained during World 
War II, notably at Verona and Treviso. The province of Udine 
was transferred from Veneto to Friuli-Venezia Giulia in 1947. 
(See also TRENTINO-ALTO ADIGE; VENETIA; VENICE.) 

Veneto is a chief producer of wheat, sugar beet, and hemp; 
while maize (corn), dairy cattle fodder, and fruit (apples, pears, 
peaches, cherries), as well as vines on the sunny slopes of the 
mountains, are also grown. Much use is made of irrigation, and 
there has been a good deal of land reclamation, especially in the 
Po delta, After World War II large estates were expropriated 
for distribution to smallholders. Sources of energy for the region 
are methane gas from the Miocene rocks of the Po plain, and 
hydroelectric power from the Alpine area. The larger towns of 
the plain have textile, silk, lace, hemp, paper, founding, and ship- 
building industries. Marghera, the port of Venice, has zinc and 
aluminum smelting plants and oil refineries and also produces sul- 
furic acid and synthetic ammonia for the chemical industry. 
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Venice, besides being a tourist centre, carries on its traditional 
glass, lace, and tapestry-making crafts. The adjacent island of 
Murano specializes in glassware and that of Burano in lace. The 
only other notable port is Chioggia, south of Venice, a centre of 
fishery and lacemaking. Verona is a communications centre be- 
tween Italy and central Europe and an agricultural market, with 
engineering, chemical, and wine industries besides artistic handi- 
crafts; Padua is an agricultural centre and has engineering, silk, 
textile, and chemical industries; Vicenza is also an agricultural 
market and manufactures textiles, fertilizers, and luxury goods. 
Treviso has textile mills and food-processing and other industrial 
plants; Rovigo is the agricultural centre for the Po delta and has 
a sugar-refining industry; Valdagno is a model industrial city and 
textile centre. The region has a dense road network. In the 1960s 
sections of the Venice-Milan-Turin motorway (autostrada) were 
opened between Brescia, in Lombardy, and Verona, and between 
Vicenza and Padua. Venice is connected to the mainland by a 
road and rail bridge; its chief local traffic route is the Grand Canal. 


(G. Ku.; X.) 

VENEZIA EUGANEA: see VENETO. 

VENEZIA TRIDENTINA: see TRENTINO-ALTO ADIGE. 

VENEZUELA, a republic in northern South America between 
the equator and the Caribbean sea. It is bounded on the west, 
south and east by Colombia, Brazil and British Guiana (Guyana), 
respectively. With an area of 352,142 sq.mi. (912,049 sq.km.), 
Venezuela is about half as large as Mexico and more than double 
the size of California. Because of wide variations in elevation 
and rainfall, the climate ranges from tropical to cool and the vege- 
tation from jungle to desert. Most of the nation’s 7,523,999 in- 
habitants (1961 census) have a mixed European and Indian an- 
cestry, profess the Roman Catholic religion and speak Spanish. 
Venezuela was originally inhabited by nomadic Indians, became a 
Spanish colony in the early 16th century and declared its inde- 
pendence in 1811, The nation stagnated under the rule of various 
caudillos (military strongmen) during most of the 19th century. 
Economic development occurred rapidly after World War I, while 
political and social changes developed following World War IT. 

Foreign-owned extractive industry, principally petroleum and 
iron ore, is the principal source of wealth and income, but most 
Venezuelans make their living in agriculture and domestic in- 
dustry. The government is federal in structure, has a moderately 
progressive tax system and advanced social-welfare and labour 
legislation. Much remains to be done toward improving living 
conditions for the mass of the people, particularly in the realms 
of nutrition, health, housing and education. 

This article is organized according to the following outline: 
I. Physical Geography 

II. Geographical Regions 
III. The People 

IV. History 

V. Population 

VI. Administration and Social Conditions 
VII. The Economy 
A. Production 
B. Trade and Finance 
C. Transport and Communications 


There are separate articles on all the Venezuelan states and ter- 
titories and on the more important towns. (E. Lr.) 


I. PHYSICAL GEOGRAPHY 


1. Geology and Structure.—tIn the basement complex of the 
Guiana highlands and in the axis of the Cordilleran and Maritime 
ranges of Venezuela are found some of the oldest rocks in north- 
ern South America. In the Venezuelan part of the Guianas these 
consist of a great mass of Archean (Early Pre-Cambrian) granite, 
gneiss and other crystalline rocks with overlying nearly horizontal 
bands of sandstone and shale. The core of granites and schists 
which forms the axis of the Cordilleran and Maritime chain is in 
large part flanked by sedimentary beds folded in anticlinal struc- 
ture. Most of these latter are of early Cretaceous Age and are 
locally much altered. At places they are overlain by Pleistocene 
or Recent deposits into some of which are intruded dikes and 
masses of igneous rocks. 
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The llanos (plains) between these mountain systems are largel 
covered with broad Tertiary and Quaternary deposits of Bai 
sand and clay loam. In the delta region at the mouths of the 
Orinoco these deposits are thick and are accumulating rapidly, 
The depression in which lie Lake Maracaibo and adjoining lakes 
and lagoons is to some extent outlined by faults and has a surface 
deposit of Quaternary alluvium underlain by folded Cretaceous 
and Tertiary beds. These beds are of particular importance be. 
cause from them rise the petroleum seepages which led to the dis. 
covery of enormous quantities of oil. The sedimentary deposits 
of the northeastern llanos also are underlain in places by oil- 
bearing materials. 

2. Physiography (Relief and Drainage).—Venezuely’s 
drainage system consists mainly of one large river, the Orinoco, 
Probably not less than four-fifths of the country’s territory belongs 
to the Orinoco system. This river has several hundred tribu- 
taries, gathering the interior runoff from the northern mountains, 
draining most of the eastern slope of the Colombian Andes and col- 
lecting most of the water that runs northward and westward 
from the Guiana highlands. It also carries off the water supplied 
by heavy seasonal rains over most of the llanos and some of the 
heavy all-year rainfall of the forests south of these great plains, 
The Orinoco was long believed to have its source in the Guiana 
highlands but it was only in 1951 that its true head was discovered 
in the Cordillera Maigualida of the western Guiana plateau at lat. 
2°19/05” N., long. 63°21/43” W., 3,523 ft. above sea level. From 
this point, after flowing for about 1,200 mi., the river makes an al- 
most complete circle before heading eastward to the Atlantic, A 
unique feature of the upper Orinoco near its head is its bifur- 
cation as it leaves the Guiana highlands, a part of its flow 
continuing northwest to form the lower river, while a branch, the 
Casiquiare, turns southwest and carries a large volume of water 
into the Río Negro which, in turn, joins the Amazon. Among the 
larger tributaries of the Orinoco are the Caroní, Aro, Caura, 
Cuchivero and Ventuari which have their sources in the Guiana 
highlands; the Apure, Arauca, Capanaparo, Meta, Vichada and 
Guaviare (the last three being Colombian rivers) flowing acros 
the llanos from the Andes; the Manapire, Suata, Pao and Caris 
from the central plains. "i 

Apart from the Orinoco and its tributaries the rivers of Vene- 
zuela are short and, except for those of the Maracaibo RERI 
rarely navigable. The San Juan, the Guanipa and the Guarapi 
flow from the eastern llanos to the Gulf of Paria; the pe 
Unare and Tuy flow to the Caribbean coast east of Caracas; i 
Yaracuy, Aroa and Tocuyo reach the same coast west of a 
and the Motatán, Chama, Escalante, Catatumbo, Santa Ana, Api 
and Palmar discharge their waters into Lake Maracaibo. i 

Lake Maracaibo (qg.v.) is the largest body of inland leo 
Venezuela, 133 mi. long and 72 mi. wide. Though shallow ant 
its margins, it is deep enough over much of its surface ba 
going vessels. It is connected with the Gulf of Venezuela t A 
a strait 40 mi. long and varying in width from 3 to 10 ae 
narrowest where the city of Maracaibo is situated. In the from 
there are about 13 channels, their number and depth Mater ar 
time to time because they are partially obstructed by ban™. 


$ ide 
sand and mud. The normal depth of the main channel at Jow ti 


n 
is about 7 ft., and at high tide about 12 ft. The channel ae 
dredged by the Venezuelan government. This nee oil to 


accessible for the first time to deep-draft ships an vessels. 
be exported without transferring from shallow-draft lake of the 
Another important lake is Valencia, near which the a i 
same name is located, in the Maritime Andes 1,339 ft. a cit and 
level. There are also numerous small lakes both in the ane u- 
in the mountainous section of the country. One 0: He about 
usual lakes is that called Bermúdez lake or Lago de Asfal 4 
25 mi. up the San Juan river from the Gulf of Paria. ina ayet 
area ot 1,000 ac. and its surface is made up of ree peen 
pont 3 ft. deep. Shipments of asphalt from the lake 
made to many parts of the world. f e 
The delta of the Orinoco is even more complicated ti, of 
Lake Maracaibo depression. It is crisscrossed by # at itd rande 
channels, locally called caños. The main outlet is the B0 
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at the mouth of the Corosimi 
channel, but one of the central 
channels, the Caño Macareo, 
leads more directly to the Gulf of 
Paria, the island of Trinidad and 
the Caribbean sea. This caño has 
been deepened sufficiently to al- 
low the passage of ocean-going 
vessels. Since the lower Orinoco 
itself has been dredged for vessels 
of 23-ft. draft, this opens a deep- 
draft water route through the 
delta and up to the’newly con- 
structed Puerto Ordaz, thus facil- 
itating the development of the 
lower Orinoco region. 

Coastline —Veneauela fronts 
on the Caribbean sea for about 
1,500 mi, and for 300 mi, on the 
Atlantic ocean. There are a num- 
ber of indentations, particularly 
on the Caribbean coast, and some 
of these provide the country with 
serviceable harbours. On the far 
northwest the spacious Gulf of 
Venezuela, sometimes _ locally 
called the Saco de Venezuela, 
with its enclosed Gulf of Coro 
and its much greater landward 
extension in Lake Maracaibo, of- 
fers good protection behind the 
peninsula of Paraguaná on the 
east and the peninsula of Guajira 
on the west. In the far north- 
east of the country the Gulf of 
Paria lies well sheltered between 
the peninsula of that name and 
the offshore island of Trinidad. 
The Gulf of Cariaco, lying behind the peninsula of Araya, offers 
excellent shelter. The Golfo Triste is a rather open indentation 
in the coast, on a part of which is situated Puerto Cabello. The 
Gulf of Santa Fe is a small inlet lying behind a narrow strip of 
land on the northern coast of the state of Sucre. The shipping 
of the country uses a number of estuaries and open roadsteads, 
such as those of La Guaira and Carúpano. 

Curiously enough, the country’s principal port, La Guaira, is 
hot situated in a protected natural harbour but on an open road- 
stead, with mountains rising picturesquely but formidably out of 
the sea, The city is strung along the base of the hills, as are also 
its airport Maiquetia and suburban settlements. Puerto Cabello, 
though on a nearly open coast, has the protection of shoals off- 
shore, and a small, low-lying spur of land into which dredging has 
opened passages sheltered from heavy seas, 

Islands-—There are 71 islands off the coast of Venezuela with 
an aggregate area of 14,633 sq.mi., according to official calcula- 
tions. The largest of these is Margarita (q.v.), 23 mi. off the 
Coast of the state of Sucre. 

3. Climate——The climate throughout Venezuela is tropical 
with the seasons marked by differences in rainfall rather than in 
temperature. The year is divided into two seasons, the rainy and 
the dry (locally known as winter and summer), the former ex- 
tending from April to October or November, the latter most 
marked from November through March or April. Vegetation 
growth, therefore, is timed in harmony with these two seasons. 
The wet and dry seasons also regulate agricultural activities, affect 
travel and transportation, determine vacation periods and, to a 
degree, influence even aviation. Temperature differences, on the 
Other hand, are slight throughout the year. The average annual 
temperature, for example, at Caracas is 19.4° C. (67° F.), and no 
Month averages more than 20.6° C. (69° F.) or less than 17.8° C 
(64° F.). Altitude, however, affects temperatures in marked fash- 
ion, For example, Maracaibo at sea level averages just over 27.8° 
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C. (82° F.) for the year, while Mérida at 5,384 ft. averages just 
over 18.3° C. (65° F.). On some of the higher mountain peaks 
temperatures are low enough to permit fields of permanent snow. 
Whatever the average temperature, however, there is little differ- 
ence from month to month. The only marked variation is from 
day to night, this difference being greater than that from month 
to month. 

Rainfall varies much from district to district within the country. 
The northeast trade winds blow across the low coastal districts 
without leaving much precipitation, in places less than 20 in. per 
year. La Guaira, for example, only receives an average of 11 in, 
Most of the coastal lands, consequently, have scant, dry vegeta- 
tion. Areas lying behind topographic barriers also get little rain. 
Windward slopes, on the contrary, are generally well watered, In 
places enough rain falls to support a lush jungle growth, in places 
a true selva (rain forest). Most of the well-populated part of the 
country is dry rather than humid, but everywhere there is a 
marked seasonal variation. The llanos suffer severely from want 
of rain from about January to April and then suffer equally from 
an overabundance that floods whole countrysides from June to 
October. 

4. Vegetation.—About half of Venezuela is covered with for- 
ests of some kind. A little less than half is still in native grass, 
though much of this is used for at least occasional grazing. Only 
about 2%, mostly in the valleys of the Andes and the coast ranges, 
is under permanent cultivation. The vast llanos of the Orinoco 
basin, much of the lofty tableland of the Guiana highlands, and 
numerous smaller areas in the Andean paramos (high, bleak 
plateaus) have little in the way of trees. In the better-watered 
places the grass is compact and tall; in drier areas, such as high 
Andean districts and parts of the Guiana tablelands, it is sparse 
andhard. True selva covers a relatively small area but is found in 
the lower Orinoco basin and delta, in some of the far southern 
Orinoco drainage basin bordering on Colombia and Brazil, and in 
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smaller extensions about the windward lower and middle slopes of 
the northern highlands. 

Most of the plant life of Venezuela is tropical in that it is non- 
deciduous, retaining its foliage through the year or shedding its 
foliage little by little, never becoming entirely leafless. Even 
in the arid regions where the vegetation is sparse and the foliage 
scant, there is little change from season to season. 

Both native and introduced plants cover a wide range because 
of the differences in altitude. The true tropical vegetation, 
whether moist or dry, extends to an altitude of about 1,500 ft., 
above which it gives way (except in the moister districts) to what 
may be called semitropical. This zone, marked by tree ferns and 
orchids, reaches up to about 5,000 ft. From this point to from 
7,000 to 8,000 ft. there is a transition into a mountain type; 
above 8,000 or 9,000 ft. the characteristic paramo vegetation be- 
gins, with plants of an alpine character dominating. Whatever the 
altitude, native plants remain nondeciduous. 

The principal plants of economic value grown in Venezuela are 
coffee, cacao, tonka beans, sisal and bananas, raised in part at 
least for export; while maize (corn), beans, wheat, rice, potatoes, 
sugarcane, cotton, tobacco, sweet potatoes, and, below about 5,000 
ft., oranges, lemons, coconut palms, papayas, avocados, mangos, 
cashews, guavas, breadfruit, sapotes, granadillas and cassava (both 
bitter and sweet) are commonly grown for local consumption. 
With the rapid growth of population and the demand for labour in 
the oil fields and related business enterprises since the 1920s, little 
of any of these crops, except bananas, has been exported. In fact, 
wheat flour, potatoes and some other vegetable food products have 
had to be imported. 

5. Animal Life—The animal life of Venezuela is similar to 
that of the neighbouring regions of Colombia, Brazil and the 
Guianas, the open llanos of the Orinoco being something of a 
neutral district between the great forested regions on the east, 
south and west. There are no effective natural barriers serving 
to isolate the country. Among the animals indigenous to the coun- 
try are seven species of the cat family, including the puma, the 
jaguar and the ocelot; the wild dog (Canis azarae); representa- 
tives of the marten family, including two species of Galactis, two 
of the otters (Lutra braziliensis and L. pteronura) and one of the 
skunk; two species of bear (Ursus ornatus and U. nasutus); and 
the kinkajou, a carnivorous, arboreal, prehensile-tailed quadruped 
about the size of a cat. There are six species of monkeys cor- 
responding to those of Guiana and the Amazon valley; the sloth 
and anteater; and more than ten known genera of rodents, includ- 
ing many species of Mures, the cavy, the capybara, the paca, the 
nutria, the agouti, the tree porcupine (Loncheres cristata), spiny 
rats (Echimys cayen) and the Brazilian hare. Among the pachy- 
derms the tapir is found in the forests of the Orinoco. There are 
two species of the peccary (Dicotyles torquatus and D. labiatus). 
There are also two species of deer (Cervus rufus and C. simpli- 
cornis) and three species of opossum. On the coast and in the 
Orinoco may be found the manatee and the dolphin. 

Of reptiles there are crocodiles, lizards and caymans, including 
the savage jacare of the Amazon, several species of turtles and 
many snakes, including the striped rattlesnake (Crotalus durissus), 
the bushmaster (Lachesis mutus) and a rather rare species of 
Cophias. Among the nonvenomous species of the last, the com- 
monest are the boa constrictor, the anaconda (Eunectes murinus) 
and the Coluber variabilis. Amphibians include tree frogs, toads 
and salamanders. 

Bird life is represented chiefly by migratory species, particu- 
larly the genera that inhabit the shores of streams and lagoons. In 
the garzeros (“heron rendezvous”) are to be found nearly every 
kind of crane, heron, stork and ibis, together with an incredible 
number of Grallatores. Ducks are also numerous, including a 
small one called the guiriri, in imitation of its cry. Birds of prey 
are numerous. One species, the guacharo (Steatornis caripensis), 
or oilbird, is commonly said to occur only in Venezuela, though it 
is also found in Trinidad, Colombia and Ecuador. These birds 
live in caves, especially in Caripe, and are caught for the oil ex- 
tracted from them. The bellbird (Chasmorhynchus niveus) is 
common in the forests of the Orinoco. 
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Among the 14 orders of insects there are no fewer than 9 
families. There are 8 families of Coleoptera, 6 of Orthoptera 3 
of Hymenoptera, 14 of Lepidoptera and 7 of Diptera. Locusts 
are common in the interior, though seldom constituting a 
Mollusks, including the pearl oyster, are common on the coasts 
and in the freshwater streams and lakes. 

Domestic animals common to other parts of the continent are 
found in Venezuela. The number of cattle is estimated at about 
7,000,000 and most of these are found in the great herds that 
pasture on the unfenced llanos. There also are about 1,000,009 
goats, 200,000 sheep and 3,300,000 swine. Oxen and horses and 
a few mules are used as draft animals on some farms, and farm- 
yard poultry is common. There is no sharp altitudinal zoning of 
domestic stock, but in the extreme highlands some animals, notably 
horses and cattle, suffer from the altitude more than others, 
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The surface of Venezuela is broken into three major irregular 
divisions: (1) the mountainous area of the northwest and north; 
(2) the extensive, nearly level basin of the Orinoco river; and 
(3) the Venezuelan section of the Guiana highlands. 

1. Northern Mountains.—A branch of the Cordillera Oriental 
(eastern range) of the northern Andes enters Venezuela in the west 
at about lat. 7° 30’ N. and proceeds northeastward and then east- 
ward toward the Gulf of Paria and the island of Trinidad, with 
gradually diminishing elevation. This branch consists of more or 
less parallel chains of mountains, bordered by numerous paramos 
in the far west and enclosing a number of valleys elevated well 
above sea level, but not so high as the great valleys of the Andes 
in Colombia, Ecuador, Peru and Bolivia. The western, higher 
section of the Venezuelan Andes is known as the Sierra Nevada 
de Mérida and contains five peaks reaching 16,000 ft. or more. 
The highest of these, Bolivar peak (16,411 ft.),'is followed by 
several other snowcapped peaks of almost equal height (La 
Columna, Monte Humboldt, La Concha). The bordering paramos 
range from 8,000 to 10,000 ft. Many of the basins and valleys in 
this region lie at elevations of 4,000 or 5,000 ft., the city of 
Mérida in a valley of the same name being 5,384 ft. One moun- 
tain pass, however, only 4,600 ft. high, extends from the Orinoco 
plains to the Caribbean lowlands of Lake Maracaibo, and 
it has been laid the Venezuela-Colombia boundary line. Eastward 
from a 13,500-ft. pass near Mucuchies the enclosed valleys eH 
much lower. That of Trujillo is less than 3,000’ ft. high, that 0 
Barquisimeto is 1,800 ft., the Valencia basin, 1,500 ft., and j: 
of Caracas, 3,400 ft. Few of the mountains in this region ns 
more than 5,000 ft. above sea level. Farther to the east H 
mountain ranges, known as the Maritime Andes, become lower an 
almost disappear over a 100-mi. stretch, to reappear and continue 
as parallel low ranges to the Gulf of Paria. A number of spurs 
from 3,000 to 5,000 ft. high extend northward from the mat 
range of the Venezuelan Andes, enclosing the Maracaibo depres- 
sion on the east and constituting a wide region of broken i id 
low mountain ridges alternating with valleys that lie, in ge sath 
less than 1,000 ft. above sea level, The western part of this reg i 
known as the Segovia highlands, contains a rather sparse poya 
tion, because it is rather arid, but, together with the 
watered region just east of it, constitutes the part of Ven 
that has been the dominant part of the country historically. aa 

2. Orinoco Basin.—Bordering this mountain and pan 
try on the south lies the vast basin of the Orinoco, oe Janos. 
mostly of an extensive, almost featureless, alluvial plain, "AS 
This plain slopes gently southward from the foot of Hra 
country of central Venezuela for more than 250 mi. to the tly into 
south of the river it rises gently at first, then more hay ; 
the Guiana highlands. From the foot of the Colombian 7 atic 
plain extends eastward for more than 600 mi. to the Aeled 
coast where it merges into the ocean in the broad, ee sqm. 
delta of the Orinoco which, of itself, covers about 10; mall hills 
In all of this expanse there are no mountains and few gt 
to break the monotony of the landscape. Numer and the 
streams cross the plains, but they run in shallow ae streams: 
flat-topped interfluves rise little above the water in the 
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Around the margins of the llanos the land lies about 600 to 800 ft. 
above the general level, but most of the plain does not rise more 
than 300 or 400 ft. above the sea. So uniform is the level over a 
great part of the area that during the rainy season many hundreds 
of square miles are inundated. North of the lower Orinoco, how- 
ever, there is a series of low gravel-capped mesas of 1,000 ft. 
that form a divide and shunt a number of small rivers northward 
to the Caribbean and others eastward as independent streams to 
the delta. 

3. Guiana Highlands.—South and southeast of the llanos the 
land rises gradually at first and then abruptly into a great upland, 
the Venezuelan section of the Guiana highlands, generally called 
La Gran Sabana (great plain) because of the high, flat-topped 
mesas that make up much of the region. Though comprising 
nearly half of the country’s area, it contains less than 3% of the 
population and is one of the least-developed and least-known parts 
of the nation, and, indeed, of all South America. The general level 
probably does not exceed 4,000 or 5,000 ft., but some of the 
broad plateaus, or mesas, are several thousand feet higher. To- 
ward the Brazilian and British Guiana border the land rises still 
higher, the giant table mountain of Roraima having an elevation 
of 9,094 ft. Much of the Guiana highland is intricately dissected 
by streams that flow in deep, steep-sided canyons, creating a 
labyrinth of strikingly varied topography. At the brink of one of 
these great tablelands about 8,000 ft. high, approximately 160 mi. 
from Ciudad Bolivar, was discovered in 1935 what is believed to 
be the highest waterfall in the world, Angel falls, 3,212 ft. high 
and about 500 ft. wide at the base. This cataract is located on 
the Carrao river, an upper tributary of the Caroní. It was named 
for the U.S. adventurer, James Angel, who first reported its 
existence. 

Many spectacular falls of almost equal height and a number of 
smaller ones are known to exist among the deep canyons of the 
Gran Sabana. Local maps mark many “saltos,” as these falls are 
called. By mid-20th century the region attracted tourists, who 
follow poor roads from the Orinoco river or fly to small towns 
near the base of the cliffs. Northward these highlands drop off 
gradually from their base toward the Orinoco river, low hills 
reaching the river’s channel where Ciudad Bolivar is located. To- 
gether with the low hills on the other side of the river, they 
confine the channel to a width of only 4 mi. The city founded 
there in early colonial times bore the name La Angostura (“the 
Narrows”) until 1849 when it was changed to honour the great 
liberator, Simón Bolivar, 

The highlands of the Venezuelan Guianas descend toward the 
northeast into a depression which drains southward through the 
humerous tributaries of the Cuyuni river, into British Guiana, 
while between this depression and the delta of the Orinoco rises 
another chain of low mountains, the Serrania Imataca and the 
Altiplanicie de Nuria, a granite tableland, averaging 2,000 ft. in 
height. On the west the Guiana highlands of Venezuela are bor- 
dered by a series of lower ranges and uplands which extend north- 
ward and westward to the plains country of the upper Orinoco 
and upper Amazon tributaries. The southern margin of the high- 
lands coincides approximately with the Venezuelan boundary. 
The highest ridge in this extensive upland, generally called the 
Sierra Pacaraima and the Parima sierras, constitutes the watershed 
between the middle Orinoco and the Rio Negro tributaries of the 
Amazon and has been adopted as the boundary between Vene- 
zuela and Brazil for about 500 mi. Because of the favourable 
climate, soil and natural vegetation of this great highland area and 
the enormous waterpower available in its many streams and the 
tich mineral deposits being discovered in places about its border, 
the highlands region gives promise of becoming an important sec- 
tion of Venezuela. (G. M. McB.; R. E. Cr.) 


Ill. THE PEOPLE 


1. Racial Types.—Venezuela is a mestizo nation, more than 
two-thirds of its population having mixed blood, The mestizos 
Tepresent the fusion of Indians, Negroes and Europeans (mainly 
Spanish), with the white element generally predominating. Ac- 
cording to the 1961 census about 20% of the population was white, 
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9% was Negro and less than 0.5% was Indian. The Indians reside 
mainly in the forests of the Guiana highlands and west of Lake 
Maracaibo, the Negroes along the Caribbean coast, the Europeans 
in the larger cities and in the petroleum and mining zones, and 
the mestizos throughout the republic. 

The pure Indian made up 13% of the total in 1800 but has al- 
most disappeared today. The percentage of Negroes has remained 
relatively steady even though Negro immigrants have been barred 
by law since 1929. The European, or white, segment of the popu- 
lation has grown considerably since 1920, when the foreign oilmen 
began to arrive, and particularly since 1945 when large-scale immi- 
gration from Europe began. In the mid-1960s more than 500,000 
foreign-born lived in Venezuela, about three-fifths of whom were 
Italians and Spaniards. 

2. Languages.—Spanish is the official language of Venezuela 
and it is spoken by more than 95% of the population. English 
is the second language and is widely used in commerce, industry, 
intellectual circles and government, Italian is the principal foreign 
language used by the immigrants. Less than 1% of the population 
use Indian languages. 

3. Religion.—Roman Catholicism is the official religion of 
Venezuela, and an overwhelming majority of the people profess 
that faith. The government helps support the church by con- 
tributing to clergymen’s salaries and to building-maintenance costs. 
Also, it exercises patronage rights over thé upper clergy. Vene- 
zuela has a cardinalate (the nation’s first cardinal was appointed 
in 1960), two archbishoprics (one at Caracas, the other at Mérida) 
and eight episcopal sees. The secular clergy are trained in Caracas 
and the regular (cloistered) clergy in Spain and Italy. 

Church influence in politics was rooted out in the late 19th 
century by the anticlerical policies of dictator Antonio Guzman 
Blanco (1870-88). Though traditionally associated with con- 
servatism, the church after World War II began to support the 
aspirations of the lower income groups in Venezuelan society and 
as a consequence found itself at odds with the dictatorship of 
Marcos Pérez Jiménez (1950-58). 

Freedom of worship is guaranteed by the constitution, and 
Protestant, Muslim and Jewish congregations are present in the 
major cities. 


Iv. HISTORY 


1. The Colonial Era.—Venezuela was discovered by Chris- 
topher Columbus during his third voyage to the new world in 1498. 
The following year Alonso de Ojeda traced the Caribbean coast to 
Lake Maracaibo where Indian villagers had built their huts on 
piles over the shallow water. This sight. reminded the Spaniards 
of Venice; hence they named the area Venezuela, Spanish for 
“Little Venice.” 

The first half-century of European contact with Venezuela pro- 
duced little in the way of effective colonization. Spaniards hunted 
for slaves on the northeast coast and conducted pearl-fishing oper- 
ations off the adjacent islands early in the 16th century, but no 
permanent settlements were made on the mainland until the 1520s. 
Cumaná was founded in 1523. 

In the second quarter of the 16th century the centre of activity 
shifted to northwestern Venezuela. There the town of Coro was 
founded in 1527, and the following year King Charles V of Spain 
turned western Venezuela over to the Welser banking house of 
Augsburg in partial payment of a loan. The German occupation 
lasted until 1546, during which time a futile search was carried on 
for precious metals. 

In the latter half of the 16th century, with Venezuela once 
more under Spanish control, the colonists gradually settled down 
to an agricultural existence based upon slave labour. Caracas was 
founded in 1567 and by the end of the century there were more 
than 20 Spanish settlements in the Venezuelan Andes and along 
the Caribbean coast. The llanos and Lake Maracaibo regions were 
gradually reduced during the 17th and 18th centuries by Capuchin, 
Jesuit, Franciscan and Dominican missionaries. 

Technically, Venezuela was not governed directly by Spain dur- 
ing most of the colonial period. Rather it was a political sub- 
division of more important entities in the vicinity. In the 16th 
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and 17th centuries Venezuela was generally under the jurisdiction 
of the Audiencia of Santo Domingo; during most of the 18th it 
was nominally controlled by the viceroy of New Granada, whose 
headquarters were in Bogota. In practice, the remote Venezuelan 
people were able to exercise a great deal of local autonomy 
throughout the colonial era. 

The colonial economy of Venezuela was based upon agriculture 
and stock raising. The main staples for domestic consumption 
were maize (corn), beans and beef, and the main exports were 
tobacco, sugar, cacao and hides. 

During the 16th and 17th centuries the potential for economic 
exploitation was more appreciated by foreign rivals than by Spain 
itself. During the first half of the 16th century French pirates and 
interlopers were active off the Venezuelan coast and during the 
latter half of that century English pirates, slave traders and ex- 
plorers came. In the early 17th century Dutch fleets began to 
exploit the salt-pans on the northeast coast and to exchange slaves 
for tobacco and cacao. During most of the 17th century the 
Dutch, operating from the island of Curacao, and the English, 
from Jamaica, viewed Venezuela as a lucrative area for pirate and 
smuggling activities. 

During the 18th century the Spanish kings attempted to gain 
control over Venezuela’s commerce. For this purpose, a Basque- 
controlled concern was given a trade monopoly over Venezuela in 
exchange for suppressing smuggling and defending against foreign 
encroachments. The Real Compania Guipuzcoana (better known 
as the Caracas company) was chartered in 1728 and for a half- 
century the Basque merchants were successful in their mission. 
They largely restored Spain’s commercial monopoly and in addi- 
tion brought about greater prosperity in the colony. However, 
the economic motives of the company clashed with those of the 
Venezuelan producers, and during the 1780s local resistance forced 
the dissolution of the Caracas company, whereupon the illegal 
traders once again returned to Venezuelan ports. 

Society, throughout the colonial period, was headed by the 
agents of the Spanish crown. Royal bureaucrats monopolized the 
top governing posts and Spanish clergymen dominated the highest 
church offices. However, the creoles, the American-born whites, 
owned the land and controlled both politics and religion at the 
local level. 

The mestizos (mixed-bloods), Indians and Negroes were held 
in an inferior position by the minority white elites. The mestizos 
were generally without wealth, status or political influence. The 
Indians lived in the interior, completely apart from the European 
social and cultural organization, while the Negroes were mainly 
employed as slaves on the Caribbean coastal plantations. 

2. The Independence Movement.—The people of Venezuela 
spearheaded the fight for freedom from Spain for the whole north- 
western section of South America. In 1797 a creole conspiracy 
almost succeeded until discovered by Spanish authorities. During 
the first decade of the 19th century a Caracas creole, Francisco 
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Miranda, agitated repeatedly in Europe and the United States f 

the independence of his homeland, and in 1806 he led an abate 
invasion of the Venezuelan coast. On April 19, 1810, following the 
collapse of royal authority resulting from Napoleon’s conquest of 
Spain, Caracas creoles deposed the king’s agents and set upa 
local governing junta. This body, joined by creole representatives 
ER other parts of Venezuela, declared independence on July 5, 

For a full decade a bloody conflict raged between the creole 
rebels and the royalist forces. The fighting was complicated and 
exacerbated by the involvement of the mestizos on both sides, 
When Venezuela, under the leadership of Simón Bolivar, finally 
succeeded in casting off the Spanish yoke in June 1821, it was left 
with a population reduced by one-fourth, an economy in ruins and 
a society in a state of disintegration. For nine years, from 1821 
to 1830, Venezuela combined with Colombia and Ecuador to 
form the new Republic of Gran Colombia, but the partisans of a 
completely independent Venezuela, led by Gen. José Antonio Páez, 
ultimately prevailed. 

3. Conservatism, Liberalism and Dictatorship—The years 
1830-48 are known in Venezuelan history as the “era of the con- 
servative oligarchy.” This period 
was dominated by General Paez, 
who served as president during 
the 1830s and was the power be- 
hind the scenes during the 1840s, 
In league with Páez were the 
military chieftains, the land bar- 
ons, the wealthy merchants and 
the leading professional men. 
The constitution of 1830, which 
favoured the creditor class and 
assessed the death penalty for 
political crimes, reflected the phi- 
losophy of the ruling conserva- 
tive elite. A 

Although the conservative oli- 
garchy did bring the new nation 
political stability, economic prog- 
ress, and honest and responsible 
administration, an opposition 
movement began to take shape in 
1840. In that year the Liberal party was founded by Antonio 
Leocadio Guzmán. In his newspaper, Æ} Venezolano, he called 
for abolition of slavery, a ceiling on interest rates, abolishment of 
capital punishment, and free elections. Despite the increasing use 
of force to stifle the Liberal opposition, cracks began to appear te 
the monolithic political structure of the conservative oligarchy. 
The 1846 election of Gen. José Tadeo Monagas was the beginning 
of the end, for the policies of Monagas split the conservative coti 
tion and resulted in dismissal of the conservative ministry 41 
the defeat and exile of Paez. 48- 

Though Monagas appointed a Liberal cabinet, the years Pa 
58 were years of dictatorship. Slavery was abolished in 1854, hts 
the 40,000 emancipated Negroes were denied both political rig 
and economic opportunity. Legal abolition of capital punis Fi 
for political crimes was rendered meaningless by the brut 
tyrannical policies of the president. He attempted to ms Gre- 
dynasty by alternating the presidency with his brother, Ja the 
gorio, and framed a new constitution in 1857 which exten le 
presidential term from the customary four years to SIX. ght 

The mounting opposition, both liberal and conservative, ioe a 
the dictatorship to an end in March 1858, and thereupon Ven avi 
entered a 12-year period of revolutionary turmoil. The consi 
tives, hoping to restore a strong central government, T 
the federalist-minded liberals, and as a result the so-calle 
ist wars” ensued. They lasted for five years, 1858 ‘Genet 
which time the warring factions alternately held Caracas. victory 
Páez was in control from 1861 through 1863, but ultimate 
went to the Federalist forces headed by Gen. Juan Falcon soph 

In 1864 President Falcón incorporated the Federalist P gener 
into a new constitution, but instead of local freedom there 
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ally resulted petty tyrannies at the hands of provincial caudillos. 
Falcón contributed to political disintegration by allowing irre- 
sponsible subordinates to mismanage the central government. In 
1868 the banner of revolt was raised again by José Tadeo Monagas, 
and once more the nation was plunged into civil war, 

Out of the turmoil and confusion there emerged in 1870 a 
Liberal politician-general, Antonio Guzmán Blanco, who was 
destined to rule the nation dictatorially for most of the next gen- 
eration. Guzman Blanco, son of Antonio Leocadio Guzman, first 
gained recognition during the federalist wars, and during the 
presidency of Falcón he served as financial administrator in Vene- 
zuela and fiscal agent in Europe. Within two years after taking 
Caracas he extended his dictatorial sway over the entire country 
and launched a thoroughgoing program of national reconstruction 
and reform. This included establishing a nationwide system of 
free public education, making war against the property, privileges 
and influence of the Roman Catholic Church, completely reorgan- 
izing the nation’s finances and launching an ambitious program of 
public works. 

Leaving a puppet ruler in charge, Guzman Blanco departed for 
Europe in 1877 but returned in 1879 to crush a rebellion and as- 
sume the presidency for another five years. Then he departed 
for Europe again, returned to serve a final term of two years and 
finally was toppled by the growing popular opposition in 1888. 
Guzman Blanco was essentially a tyrant. Some facets of his re- 
form program, notably in education and economic development, 
were progressive, but his regime on balance was personalistic and 
predatory and harmed more than benefited the nation, 

Guzman Blanco’s overthrow was followed by another decade of 
political unrest, violence and disintegration. Between 1888 and 
1892 civilians tried, without success, to establish responsible repre- 
sentative government. In 1892 Gen. Joaquin Crespo seized power 
by force and had himself elected constitutional president for the 
1894-98 term. The Crespo administration, with a notable assist 
from the United States government, succeeded in resolving a 
long-standing boundary dispute with England over British Guiana. 

4. Táchira Military Dynasty.—The end of the 19th century 
was a turning point in Venezuelan history. In 1899 Gen. Cipriano 
Castro, a caudillo from the hitherto remote and isolated Andean 
state of Tachira in the southwest 
corner of the republic at the Co- 
lombian border, descended with 
an army of followers upon Cara- 
cas and seized the presidency. 
For the next 46 years, till the end 
of World War II, four succes- 
sive military strongmen from 
Tachira controlled the nation. 

The first of these, Castro, was 
Probably the worst. For nearly 
a decade Venezuela under his 
Irresponsible management was 
plagued with domestic unrest and 
foreign intervention. The most 
Serious revolt occurred in the east 
in 1902-03, but this and subse- 
quent outbreaks were crushed by 
Castro's Andean soldiers, the 
Most capable of whom was Gen. 
Juan Vicente Gómez. Castro’s 
refusal to pay damage claims to 
foreigners resulted in a naval blockade and coastal bombardment 
in 1902 by German, British and Italian warships, and his cavalier 
treatment of the Dutch ambassador brought similar action from 
the Netherlands in 1908. In November of that same year the 
tyrannical and corrupt Castro became ill and departed for Europe 
for medical attention, leaving Gómez in charge. 

Gómez, however, quickly usurped all political power and did 
Not release it until his death in 1935. During his 27-year reign 
he alternately occupied the presidential chair himself and ruled 
through puppets from behind the scenes. He installed loyal sub- 
ordinates in all the governorships and in congress, outlawed all 
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opposition political groups, muzzled the press and kept critics 
under control by incarceration, torture and exile. Gómez appears 
to have viewed the nation as his personal estate and during his 
long reign he succeeded in becoming Venezuela's leading stock 
raiser, its largest landholder and its wealthiest citizen. 

It was under Gomez that the petroleum industry was built. His 
liberal concessions policy enticed the great international corpora- 
tions, particularly Royal Dutch Shell and Standard Oil of New 
Jersey. The first important production occurred in the Lake 
Maracaibo basin in 1922, and by 1928 Venezuela had become the 
world’s second largest oil producer and largest exporter. The 
extraordinary income from the industry enabled Gómez, in ad- 
dition to enriching himself and his associates, to liquidate Vene- 
zuela’s debts and to carry out a broad program of public works, 
particularly road building. 

The Gómez regime was essentially retrogressive. Despite the 
petroleum prosperity, almost nothing was done to alleviate the 
basic misery of the mass of the people. The government invested 
little in badly needed programs of health, education or housing, 
and almost nothing was done to improve or stimulate domestic 
agriculture and industry. 

Somewhat more responsible was Gen, Eleázar López Contreras, 
the Táchira caudillo who assumed power when Gómez died on 
Dec. 17, 1935. President López (1935—41) restored civil liberties, 
permitted the exiles to return, allowed labour the right to organize 
and sanctioned, for a time, opposition political activity. How- 
ever, by 1937 he labeled opposition political and labour leaders 
irresponsible, exiled them, and declared a moratorium upon labour- 
leftist, political activities. In 1938 he inaugurated a broad three- 
year program of social and economic development which in- 
cluded hospital and school construction and projects designed to 
stimulate domestic agriculture and industry. 

President Lépez’s self-designated successor, his war minister, 
Gen. Isaías Medina Angarita, was also from Táchira, President 
Medina (1941-45), upon assuming office in April 1941, continued 
and expanded Lépez’s economic and social development program, 
Also, he not only restored political liberties but attempted, through 
his Venezuelan Democratic party, to build a broad popular base 
for his government. Medina’s administration coincided with 
World War II. When the petroleum industry declined and as a 
consequence government revenues suffered during 1941 and 1942, 
the president sponsored the 1943 oil law, which revised upward 
the benefits received by the nation from the industry. 

5. After World War II.—On Oct. 18, 1945, a group of dis- 
gruntled young army officers made common cause with leaders 
of the Acción Democrática (Democratic Action) party and ousted 
the Medina administration. This was a broadly based revolution 
and its success marked the assumption of power by a political party 
(Democratic Action) which had the support of a majority of the 
Venezuelan people. Party leader Rémulo Betancourt headed a 
civilian-military junta which ruled the nation by decree for 28 
months. On July 5, 1947, a new constitution, reflecting the labour- 
leftist philosophy of the party, was adopted, and on Dec. 14, 1947, 
novelist Rémulo Gallegos, the Democratic Action candidate, was 
elected to the presidency by an overwhelming margin, He was 
inaugurated on Feb. 15, 1948, but served only nine months before 
being deposed by a military coup on Nov. 24, 1948. 

During its three years in power the Democratic Action party 
carried out a number of fundamental reforms. It increased taxes 
to assure the nation at least 50% of the profits of the petroleum 
industry. It attempted to raise living standards by encouraging 
and catering to organized labour. In addition, it launched am- 
bitious health, housing and education programs and gave major 
government stimulus to agricultural and industrial development. 

The Democratic Action party's over-hasty, over-ambitious re- 
form programs, coupled with the inept political leadership of Presi- 
dent Gallegos, produced a reaction in both civilian and military 
circles which culminated in the Noy. 1948 military coup. This was 
a counterrevolution headed by Lt. Carlos Delgado Chalbaud and 
Maj. Marcos Pérez Jiménez. Following the assassination of the 
former, under mysterious circumstances, on Nov. 13, 1950, the 
latter became Venezuela’s new strongman. 


960 


by. 


PHOTOGRAPHS, (LEFT) WIDE WORLD, (CENTRE) 


BY COURTESY OF (RIGHT) PAN AMERICAN UNION; 


(LEFT) ROMULO GALLEGOS: (CENTRE) MARCOS PEREZ JIMENEZ; (RIGHT) 


ROMULO BETANCOURT 


Pérez Jiménez, another military leader from Táchira, rapidly 
installed a cruel dictatorship and ruled the nation with an iron 
hand for seven years. Political parties were outlawed, the labour 
movement was crushed, Central university was closed down and 
the press was muzzled. The Democratic Action party’s emphasis 
upon health and education was abandoned as prime attention was 
given to spectacular construction projects and the modernization 
of Caracas. From the extraordinary income received from the 
booming oil industry, the dictator and his associates illicitly en- 
riched themselves. 

Against such a predatory, irresponsible and corrupt regime the 
popular opposition swelled to the point where the navy and air 
force joined in ousting the dictator on Jan. 23, 1958. A civilian- 
military junta, headed by Adm. Wolfgang Larrazdbal, ran the 
country for a year, after which Rómulo Betancourt, following his 
victory in the Dec. 1958 elections, became president. 

President Betancourt was inaugurated on Feb. 13, 1959, for a 
five-year term of office. His new program was somewhat more 
moderate than that of the 1945-47 period, and this time his Demo- 
cratic Action party co-operated with others, particularly the Chris- 
tian Democrats, and set up a coalition government. In 1960 this 
government launched an ambitious four-year program designed to 
develop a comprehensive communications network, to modernize 
agriculture and to build up domestic industry. That same year 
it also sponsored an agrarian reform law with a view to providing 
farms for all rural families by 1964. In addition, great emphasis 
was put upon national education and health programs. 

However, President Betancourt’s term of office was character- 
ized by political unrest and economic crisis. The armed forces, 
which traditionally governed Venezuela, launched several abortive 
coups. In addition, civilian elements on both the extreme right and 
the extreme left, particularly the Communists, resisted the mod- 
erate reform policies of the government. To complicate matters, 
the petroleum industry, upon which the government depended so 
heavily for its revenues, suffered a decline in the early 1960s, 
Economic recovery began to occur during 1963. 

On March 11, 1964, the Democratic Action candidate, Raúl 
Leoni, was inaugurated as president of Venezuela for the constitu- 
tional term of office 1964-69. 


V. POPULATION 


According to the 1961 census Venezuela had 7,523,999 inhabi- 
tants. This represented a 49% increase over 1950 (5,034,838) 
and demonstrated that Venezuela, with an almost 4% annual in- 
crease in its population, is one of the fastest growing countries in 
the world. Between 1900 and 1930 the increase was only 30%, 
but between 1930 and 1960 it was 130%. This population ex- 
plosion has been set off by improved living standards, increased 
birthrates, reduced mortality rates and large-scale immigration. 

Nearly nine-tenths of the people are concentrated in the north- 
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ern one-fifth of the nation the 
mountains and coastal lowlands 
adjacent to the Caribbean sea, 
Also, Venezuela is an increasing! 
urbanized nation, Whereas H 
1936 two-thirds of the people 
were classified as rural, i.e., livin 
in population centres of less than 
1,000, by 1961 two-thirds were 
urban. In 1961 the five largest 
cities were Caracas (786,863), 
Maracaibo (421,872), Barquisi- 
meto (198,981), Valencia (164, 
322) and Maracay (135,253), 

From 1936 to 1961, in addition 
to the general farm to city migra- 
tion, there was a significant popu- 
lation shift from agricultural re- 
gions throughout the republic to 
centres of petroleum activity 
around Lake Maracaibo and the 
eastern llanos and to the iron- 
mining zone in the Guiana highlands. While only 11% of the 
Venezuelans were living outside their native states in 1936, almost 
30% were doing so by 1961. The southern four-fifths of the coun- 
try is sparsely inhabited. The flat llanos region between the Andes 
and the Orinoco river contained one-third of the national territory 
but less than 10% of the population in the early 1960s. 

Even more sparsely settled than the llanos is the Guiana high- 
lands region between the Orinoco river and the Brazilian border. 
Though it contains 45% of the land area, this region has only about 
3% of the population and most of this is concentrated in Ciudad 
Bolivar and the iron-mining zone just to the south. The remain- 
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State Capital 1950 census | 1961 census | 
Venezuela (total)... .|Caracas 3,951,371 5,034,838 1,523 
al : $i Caracas 380,099 709,602 1,257,515 
| Barcelona 155,746 242,058 382,002 
..|San Fernando 84,560 88,939 117,877 
Maracay 235 189,891 313,274 
jarinas 62,959 79,944 139,271 
iudad Bolivar 112,522 127,436 ani 
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San Juan 135,089 164,523 rents 
Barquisimeto 332,975 368,169 FN 
Mérida 192,994 211,110 ane 
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Guanare 87, 122,153 nt 
~,-|Cumand 29 333,607 568 
[San Cristóbal 24 e 326.534 
127030 132,436 isa 
360,667 $60,336 a Her 
Puerto Ayacucho 47,128 10,582 5 
Tucupita 37,165 


and remote Indian settlements. 
VI. ADMINISTRATION AND SOCIAL CONDITIONS 


1, Government.—The republic of Venezuela has 4 federal goy 
ernment divided into 20 states, a federal district and two in 
territories. The states are divided into districts and Bein 
into municipalities. Under the constitution enacted Jan. 23, 
executive power is vested in a president elected by direct, Ne of 
vote. Legislative power is exercised by a congress cor strict) 
a 42-member senate (two from each state and the federa he states 
and a 130- to 140-member chamber of deputies, in which me are 
are represented in proportion to their population. Thea po 
theoretically autonomous political entities with executi the law- 
vested in a governor, appointed by the president, an ply. Mu: 
making power exercised by an elective legislative assem thee own 
nicipalities are local autonomous units which elect a" > = Suf- 
officials, operating within the state and national organiza different! 
frage is universal with illiterates voting by use of 
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coloured ballots. The constitution guarantees broad individual, 
social, economic and political rights, although these may be Sige 
pended at the discretion of the president in case of a national 
emergency. 

2. Taxation.—About one-third of the government’s revenues 
derive from the income tax, which is regulated by the basic law of 
1958 as amended in 1961. Under this law all individuals and en- 
tities are taxed progressively at a 2% rate on earnings up to 8,000 
bolivares, up to 15% on 800,000 bolivares and to 30% on 8,000,- 
000. Thus, the tax mainly affects the larger businesses. By a 
complicated formula which includes royalties and miscellaneous 
taxes, the income tax is applied to petroleum and iron ore com- 
panies in such a way that the state receives a minimum of 60% 
of the net profits of these industries. There is a graduated in- 
heritance tax ranging from 1% on estates of 15,000 bolivares up 
to 25% on those of more than 4,000,000. In addition, there are 
duties of up to 100% on imports and up to 10% on exports plus 
assorted taxes on items of internal consumption such as matches, 
cigarettes, liquors and petroleum products. There are stamp taxes 
on most official papers. 

3. Living Conditions.—Per capita income in Venezuela in 
1961 was $580, one of the highest in Latin America. However, 
the high cost of living and the uneven distribution of wealth force 
most of the population to live at subsistence levels. Wages in the 
petroleum industry are highest, but it employed only 37,000 (less 
than 2% of the labour force) in 1961. In the latter year the aver- 
age monthly remuneration of employees in the city of Caracas 
was 638 bolivares ($142). Urban workers are obliged to spend 
nearly half their income on food. Although since World War II 
the Venezuelan governments have constructed numerous low-rental 
housing units, hundreds of thousands still live in misery in crude 
shacks surrounding Venezuela’s major cities, principally Caracas. 
Yet, in rural areas living conditions are even worse. Most rural 
dwellings have thatched roofs and mud floors. Economic depres- 
sion produced a serious problem of unemployment, about 20% 
of the work force, in the early 1960s. 

4. Welfare Services—Given the relatively vast economic re- 
sources of the Venezuelan nation, its achievements in welfare serv- 
ices until the overthrow of Pérez Jiménez in early 1958 were in- 
significant. The various military governments always showed a 
decided preference for public works over social welfare. Since 
1959, however, the state has assumed increasing responsibility for 
the health and welfare of the citizenry. The public health pro- 
gram includes a vigorous attack on problems of undernourish- 
ment, a fight against intestinal diseases, the training of more doc- 
tors and nurses, the construction of sewers and waterworks, and 
the building of many new hospitals. In addition, there is a state- 
sponsored housing program for both rural and urban dwellers. 

5. Justice —Despite the fact that Venezuela is a federal re- 
public, jurisdiction is a national power; there are no state courts. 
Judicial power is exercised through the supreme court of justice 
(in Caracas), courts of ordinary jurisdiction and courts of special 
jurisdiction. The supreme court, whose members are elected by 
congress for five-year terms, is divided into civil, criminal and 
Political-administrative branches. The courts of ordinary juris- 
diction are superior courts, courts of first instance, district courts, 
Municipal courts and courts of instruction. Courts of special ju- 
tisdiction, governed by corresponding special laws, include mili- 
tary, treasury, minors, labour, transit, income tax, and landlord 
and tenant courts. All disputes relating to civil or commercial 
tights are tried as civil cases. Penal cases involve secret sum- 
mary proceedings followed by a plenary trial. All decisions in first 
Instance courts may be appealed to a higher court, but no appeal 
is possible from decisions of the supreme court of justice. 

Each municipality provides its own police for traffic control, 
for combating crime, and for preserving local law and order. The 
ministry of justice maintains a national investigatory force. 

6. Education.—By law, primary school attendance is compul- 
sory. Until 1958 nearly half the school-age children, particularly 
those in rural areas, were without facilities. At that time the 
government launched a crash program to provide schools and 
teachers for all youngsters, an objective which was close to at- 
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tainment by the mid-1960s. Secondary schools (liceos) are found 
in all urban areas, but enrollment in these institutions is less than 
10% of that of the primary schools. Venezuela has national uni- 
versities in Maracaibo, Mérida and Caracas. The largest of these 
is Central university in the capital, which has been housed in ultra- 
modern University City since 1953. Higher education is free to 
all competent students, and Venezuelan professors, in marked con- 
trast to those of other Latin American countries, are paid suffi- 
ciently by the state to enable them to devote full time to academic 
pursuits. The government also runs an adult education program 
designed primarily to reduce the illiteracy rate, which was almost 
50% in 1958 but dropped to 25% by the mid-1960s. 

7. Defense.—The Venezuelan defense establishment numbered 
about 35,000 officers and men in the mid-1960s. Of these, about 
16,000 were in the army, 8,000 in the national guard, 8,500 in the 
navy and marine corps, and 2,500 in the air force. The principal 
army installations are in Caracas, those of the air force in Maracay 
and those of the navy in Puerto Cabello and La Guaira. The army 
has infantry, artillery and tank units, the air force has jet fighters 
and bombers, and the navy has destroyers, frigates, a submarine 
and various patrol and service craft. All the services have modern 
officer-training schools. One and one-half years of military service 
is compulsory for all males over 18. 


VII. THE ECONOMY 


In the quarter century between 1935 and 1960 Venezuela had 
one of the fastest growing, most rapidly changing economies in 
the world. During this period national income increased fourfold, 
and a rural and agrarian economy was transformed into an urban 
and industrial one. Chief catalysts in the nation’s economic 
growth and change were the foreign-owned petroleum and iron- 
mining industries. These in turn stimulated a construction boom 
and a post-World War II flood of European immigrants. Concur- 
rently, domestic industry began to be developed and agriculture 
became more modernized and diversified. 


A. PRODUCTION 


1. Petroleum.—Petroleum is the axis of Venezuela’s economy. 
The industry employs less than 2% of the labour force yet pro- 
vides the nation with more than one-third of its income and the 
government with nearly half its revenues. It also provides 95% of 
the republic’s foreign-exchange requirements. 

Commercial production did not begin until after World War I, 
then skyrocketed during the 1920s, declined during the depression 
of the 1930s and then again rose very rapidly after World War II. 
Venezuela supplies about 15% of the world’s petroleum needs. 
Annual production in the 1960s exceeded 1,000,000,000 bbl. as 
contrasted with less than 10,000,000 bbl. in the early 1920s. 

About 70% of Venezuela’s petroleum comes from the Maracaibo 
lake basin and the remainder from scattered fields in the llanos. 
In the early 1960s half the production was controlled by Standard 
Oil of New Jersey and one-third by the Royal Dutch Shell inter- 
ests, the remainder by 20 smaller companies. More than 95% of 
the oil is exported and approximately one-third of this is refined 
domestically. Proven reserves in 1961 were 17,000,000,000 bbl., 
which was equivalent to a 16-year supply based on 1961 produc- 


tion rates. 
2. Iron.—After oil, iron ore is the nation’s most valuable natu- 


ral resource. However, as compared with oil, it as yet plays only 
a minor role in the economy. Commercial production, centred in 
the Guiana highlands region just south of the Orinoco river, did 
not begin until after World War II. The quantity of metric tons 
produced rose from 199,000 in 1950 to more than 10,000,000 an- 
nually in the 1960s. 

Mining operations in the early 1960s were entirely in the hands 
of two large United States corporations. Through 1961 the entire 
output was exported, but in July 1962 a government-owned steel 
mill was inaugurated primarily to supply the nation’s iron and steel 
needs. Venezuela provides about 5% of the world’s iron ore re- 
quirements. Reserves in 1961 were estimated to be as high as 
2,000,000,000 tons, an amount equal to a 135-year supply at the 
1961 production rate. 
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3. Other Minerals.—Gold has been produced in Venezuela 
since colonial times, but large commercial exploitation did not be- 
gin till the latter half of the 19th century. El Callao mine just 
south of the iron ore deposits in the Guiana highlands region was 
discovered in 1864 and in the early 1880s was the largest producer 
in the world. Peak output of gold in Venezuela was reached in 
1885 when more than 8,000,000 g. were produced. The industry 
became nearly defunct during the first half of the 20th century, 
and in 1953 the government stepped in to rejuvenate it. However, 
1961 production was less than 1,000,000 g. 

The Guiana highlands are also the source of the nation’s dia- 
monds. Exploitation began in the 1930s and a peak production of 
141,000 carats was registered in 1955. Diamond mining is a free- 
lance operation carried on by individual prospectors. 

Venezuela has low-grade bituminous coal deposits at Naricual 
near the northeast coast and in the Andean foothills of the state 
of Tachira, Deposits are abundant, but lack of domestic demand 
in tropical Venezuela limits production to about 30,000 tons an- 
nually. 

Other minerals of minor importance include salt (consumed 
locally), asbestos (mostly exported to France), lime and sulfur 
(used in the petrochemical industry), and copper. 

4. Agriculture and Stock Raising.—One-third of Vene- 
zuela’s population attempts to make its living by farming even 
though this activity accounts for only 7% of the national income. 
The area of cultivation is limited by alternate flooding and drought 
in the llanos, by difficult terrain and erosion in the Andes, and by 
dense forests covering nearly 
one-fourth of the republic. Only 
about 2% of the land is under 
cultivation. The richest agricul- 
tural regions are around Lake 
Maracaibo and Lake Valencia. 

Backwardness and stagnation 
characterized Venezuelan agricul- 
ture till the end of. World War II, 
and large quantities of food had 
to be imported to feed the rapidly 
growing population. Since then 
the government has provided sub- 
sidies, credits, roads, irrigation 
projects, fertilizers and machin- 
ery in an effort to revive agricul- 
ture. Although Venezuela has 
become self-sufficient in many 
foodstuffs, as of the mid-1960s 
it still had to import substantial 
quantities of wheat, potatoes, 
eggs and fruit. 

The chief crops consumed lo- 
cally are maize (Indian corn), 
yuca, bananas, beans, rice and 
yams. The principal agricultural 
exports are coffee, cacao and 
sugar. Industrial crops include 
cotton, tobacco, sisal, henequen 
and sesame. 

The livestock industry, like 
agriculture, was in the economic 
doldrums until the end of World 
War II, due primarily to out- 
moded production, processing 
and marketing techniques. Since 
then the government has intro- 
duced scientific breeding, pest 
control, loans and improved 
transport facilities in an attempt 
to improve yields of both beef 
and dairy products. However, as 
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5. Forestry and Fishing.—Half of Venezuela js Coy 
sparse to dense forests. The lumbering industry, which 
only a few thousand workers, is concentrated in the fine 
stands just south of the Andes in the western part of the lic, 
However, a good potential for tropical hardwood exploitation exists 
in the southeastern part of the Orinoco basin. tg 
Commercial fisheries along the Caribbean coast employ 
25,000 men, less than 2% of the labour force. Under gov 
stimulus production increased from 34,000 tons in 1945 to about 
100,000 in the mid-1960s. Principal varieties are mackerel, king. 
fish and red snapper. Pearl fishing has been carried on since { 
early 16th century around the island of Margarita, T 
6. Power.—Venezuela’s electrical power output increased from 
200,000,000 kw.hr. in 1945 to about 3,500,000,000 kwihr in the 
mid-1960s. Despite this extraordinary gain the nation’s power 
facilities have been taxed to the limit by the post-World War 
economic boom. ‘i 
Electricity in the large cities is provided mainly by private cor- 
porations, in the smaller ones by municipally owned firms, The 
government, under the national electrification plan, has been sup 
plementing these facilities since 1950. Despite the fact that Vene- 
zuela has great potential waterpower, more than 90% of the elec- 
trical energy is produced thermally. The largest hydroelectric 
plant in the early 1960s was the 300,000 kw. station at the Caron! 
falls, which supplies the nearby iron and steel industry. “Abou 
one-third of the nation’s total installed capacity is owned 
operated by the petroleum industry. oy 
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of the mid-1960s Venezuela still 
imported considerable amounts 
of milk and meat. 
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The latter supplies all the nation’s industrial, transportation and 
household fuels. It furnishes gasoline for all vehicles at artificially 
low prices. It also supplies low-cost natural gas through a network 
of pipelines to homes and industries in the major cities. 

7. Industries.—The development of manufacturing in Vene- 
zuela is almost entirely a post-World War II phenomenon. Prior 
to this time only small-scale textile-making and food-processing 
industries existed. Between 1950 and 1960 the manufacturing pro- 
duction index (1953 = 100) advanced from 62 to 222, and in the 
early 1960s it was estimated that approximately 300,000 persons, 
about one-eighth of the labour force, were employed in manufac- 
turing establishments. Again, as in agriculture and power develop- 
ment, government stimulus in the form of loans, subsidies and 
protective tariffs has been largely responsible for the rise of in- 
dustry. 

Most manufacturing is centred in the Caracas-Maracay-Valencia 
region, There are located the textile mills and the food-processing 
establishments that employ the bulk of the industrial labour force. 
A petrochemical centre, which produces fertilizers, chemicals and 
explosives, is located at Morón, near Puerto Cabello. The oil 
refineries, mainly on the Paraguaná peninsula, and the steel mill 
at San Tomé are manufacturing adjuncts of the extractive petro- 
leum and iron-mining industries. 

Other important products produced by Venezuelan factories, 
almost exclusively to supply domestic needs, include cement, glass, 
paper, ceramics, tires, paint, pharmaceuticals and matches. 


B. TRADE AND FINANCE 


1, Exports.—Petroleum generally accounts for more than 90% 
of Venezuela’s exports, iron ore about 5%, coffee about 1.5%, 
cacao 0.5% and all others 1.5%. Two-thirds of these exports are 
consumed in the western hemisphere (mainly the United States) 
and nearly all of the remainder in western Europe. The United 
States alone takes more than half the petroleum, nearly all the iron 
ore, three-fourths of the cacao and nine-tenths of the coffee. The 
Venezuelan government pays an export subsidy to coffee and cacao 
producers, 

2. Imports.—In the 1960s Venezuela’s major imports in- 
cluded raw materials, machinery, vehicles, consumer nondurable 
goods, foodstuffs, consumer durable goods and construction mate- 
rials, The United States supplies about two-thirds of Venezuela’s 
imports. In order to protect and stimulate domestic agriculture 
and industry, the government assesses high import duties on food, 
beverages, textiles, clothing, leather and cement. 

3. Banking and Currency.—In the mid-1960s there were 
about 40 commercial banking firms in Venezuela. Three of these, 
the Banco Central (the sole bank of issue), the Banco Union and 
the Banco Nacional de Discuento, held more than one-third of both 
the 4,000,000,000 bolivares total in deposits and 250,000,000 boli- 
vares in reserves. All banking in Venezuela is regulated by the 
March 1961 Banking and Credit Institutions law. 

The 1964 official free exchange rate for the bolivar was 4.5 to 
the dollar, A special rate, which applied to petroleum and iron 
ore exports, was 4.4. 

4. National Finance.—About half the government’s revenues 
are derived from various taxes upon the petroleum industry; most 
of the remainder come from customs receipts, personal income 
taxes and the iron industry. The government, by law, obtains 
a minimum of 60% of the net profits of the petroleum industry. 


C. TRANSPORT AND CoMMUNICATIONS 


1. Roads,—In 1964 Venezuela had more than 25,000 mi. of 
toad, about 8,000 of which were paved. There were almost 100 
mi. of freeway, including a superhighway between Caracas and 
La Guaira. The three national trunk lines are the 600-mi. Pan- 
American highway extending from Caracas southwestward through 
the Andes to the Colombian border city of Cúcuta, the 500-mi. 
Western highway running from Valencia southwestward along the 
southern foothills of the Andes and the northern reaches of the 
llanos to the Venezuelan border city of San Cristobal, and the 800- 
mi, Llanos highway extending from Caracas southeastward to San 
Tomé. These trunk roads cover the most urgent national needs, 
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but Venezuela lacks a sufficient number of connecting and branch 
roads. An oil industry road runs along the eastern shores of Lake 
Maracaibo. In 1962 a five-mile bridge spanning the neck of the 
lake to the city of Maracaibo on the west shore was completed 
by the government. During the mid-1960s there were about 
275,000 automobiles, 100,000 trucks and 6,000 buses in use in 
Venezuela. 

2. Railways.—The railroads, which haul less than 1% of the 
nation’s passengers and only 2% of its freight, are of little impor- 
tance in Venezuela’s overall transportation system. There are 
only three public lines, all owned and operated by the National 
Railways Autonomous institute, a government concern. The main 
line is between Caracas and Valencia (110 mi.); another runs from 
Puerto Cabello to Barquisimeto (108 mi.); and the third extends 
southwest of Lake Maracaibo from Encontrados to Estación 
Táchira (65 mi.). In addition, there are two iron company lines 
in the Guiana highlands region: Bethlehem Steel’s from the El Pao 
ore deposits to the port of San Félix on the Orinoco (27 mi.) and 
United States Steel’s from Cerro Bolivar to Puerto Ordaz (90 mi.). 
None of Venezuela’s railroad lines connect. They are of varying 
gauges, and on the three national lines the equipment is antiquated 
and the routes badly engineered. 

3. Shipping.—Favourable geographic conditions provide Vene- 
zuela with excellent seaways to compensate for the deficiencies in 
land routes. Along the nation’s Caribbean and Atlantic coasts are 
no fewer than 66 seaports, the most important of which are Puerto 
Sucre, Guanta, La Guaira, Puerto Cabello and Maracaibo. Ac- 
cording to 1961 registry figures the Venezuelan merchant fleet 
consisted of 93 vessels of more than 100 tons and a combined ton- 
nage of 324,000. Two-thirds of this was accounted for by 16 
industry-owned oil tankers, and most of the remainder belonged 
to a government enterprise, the Compañia Anónima Venezolana de 
Navegación. The latter owns nine ocean-going passenger cargo 
vessels totaling 45,000 tons displacement. The greatest percentage 
of Venezuela’s international trade is carried in foreign bottoms, 
mainly in the ore boats, oil tankers and merchant vessels of United 
States corporations. 

4. Inland Waterways.—Until the 1950s Venezuela’s chief in- 
land waterways, the Orinoco river and Lake Maracaibo, were of 
only limited use because of sandbars. However, in 1953 the 
United States Steel corporation completed the dredging of a chan- 
nel in the Orinoco which now permits ocean-going vessels to pro- 
ceed to the river ports of Puerto Ordaz and San Félix, The dredg- 
ing by the oil companies of a 22-mi. channel through the sandbars 
separating Lake Maracaibo and the Gulf of Venezuela permits 
deep-draft ocean tankers to load at the oil fields on the east shore 
of the lake and has turned Maracaibo, Bobures and La Solita into 
seaports, Lake Maracaibo is well interlaced with the highway 
system, but the upper Orinoco and Apure river systems remain 
poorly exploited because of the absence of road communications 
with the rivers. 

5. Pipelines.—By the middle 1960s there were approximately 
3,000 mi. of industry-owned pipeline in use to transport Vene- 
zuela’s petroleum from the producing fields to the shipping termi- 
nals, The main trunk line extended from the Oficina fields in the 
eastern llanos to Puerto La Cruz and from the Bolivar coastal fields 
on the eastern shore of Lake Maracaibo to Puerto Miranda 
and Punta Cardén on the Paraguaná peninsula. Also, there were 
more than 1,000 mi. of natural gas lines extending from the oil 
fields to urban centres, the most important being the Anaco- 
Caracas line. 

6. Air Transport.—The system of air routes was greatly ex- 
panded in Venezuela after World War II. This resulted both from 
the demands for more rapid movement of passengers and cargo 
and because of the inaccessibility of valuable resource zones by any 
other means. By the end of 1961 Venezuela had 181 airports, but 
only 15 of these were equipped to handle larger planes. 

The international airports are Maiquetia (equipped for jets), 
Maracaibo, Barcelona and Maturin, and the main domestic ones 
are Barquisimeto, Ciudad Bolivar, Coro, Puerto Cabello, La 
Carlota, San Fernando de Apure, and Las Piedras. Venezuela’s 
principal airlines are Linea Aeropostal Venezolana (government- 
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owned), VIASA, and AVENSA. The principal international car- 
riers are Air France, Aeronaves, Avianca, Alitalia, BOAC, Delta, 
Iberian, KLM, Pan American, and Varig. 

7. Postal Service and Telecommunications.—In the early 
1960s Venezuela’s more than 800 post offices handled about 370,- 
000,000 letters, two-thirds of them international. At that time 
there were more than 215,000 telephones in operation. Venezuela 
also possesses a modern system for sending messages by telegraph, 
radio and cable (all of them state-owned). There are commercial 
radio broadcasting stations in nearly every city of more than 
10,000 in the republic. Caracas and Maracaibo have television 
stations, See also references under “Venezuela” in the Index. 

BIBLIOGCRAPHY.—E. Lieuwen, Venezuela (1961), Petroleum in Vene- 
zuela: a History (1954); J. Jones-Parra, Pocket Atlas of Venezuela 
(1957); R. A. Wohlrabe and W. E. Krusch, The Land and People of 
Venezuela (1959) ; M. A. Vila, Geografia de Venezuela, 3rd ed. (1956) ; 
R. A, Liddle, Geology of Venezuela and Trinidad, 2nd ed. (1946) ; 
R. M. Baralt, Resumen de la historia de Venezuela (1939); J. Gil 
Fortoul, Historia constitucional de Venezuela, 3 vol., 4th ed. (1953-55) ; 
J. M. Siso Martinez, Historia de Venezuela (1954); W. D. and A, L. 
Marsland, Venezuela Through Its History (1954) ; R. Betancourt, Vene- 
zuela: politica y petroleo (1956); M. Picon-Salas et al, Venezuela 
independiente, 1810-1960 (1962); U.S. Department of Commerce, In- 
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venezolana, 2nd ed. (1958); International Bank for Reconstruction 
and Development, The Economic Development of Venezuela (1961); 
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Current history and statistics are summarized annually in Britannica 
Book of the Year, (E. Lr.) 

VENICE (Venezia), a city and seaport of northern Italy, the 
capital of the province of Venezia and of the region of Veneto 
(q.v.), and the former capital of a maritime republic, Pop. (1961) 
358,909 (commune), 

Venice is built on an archipelago of islands and mud flats in a 
lagoon of the Adriatic Sea about 2.5 mi. (4 km.) E of the main- 
land, to which it is linked by road and railway. Automobiles are 
garaged immediately on entering Venice from the mainland and 
do not circulate in the city. The islands are intersected by canals 
(canali, rii), of which the chief is the Grand Canal which winds 
through the city in the form of a reversed letter S. Apart from 
gondolas, water transport is provided by the rapid motoscafi and 
the slow vaporetti that stop at each station on the Grand Canal. 

The city is divided into six districts (sestieri), Its focal point 
is the Piazza San Marco (the only piazza in the city), with St. 
Mark’s Cathedral at one end and its tall campanile in front. Set 
back beside St. Mark’s is the Doges’ Palace with its southeast 
front to the lagoon, looking across the Canal of St. Mark to the 
Giudecca and the Island of St. George Major. A network of nar- 
tow streets, known as calli, makes it possible to move about Venice 
on foot; streets alongside canals are called fondamente. 

Venetian dialect has distorted, usually by abbreviation, the 
proper names of many streets, churches, etc.; thus SS, Gervasio e 
Protasio has become San Trovaso, SS. Giovanni e Paolo has be- 
come San Zanipolo, Casa is abbreviated to Ca’ (e.g., Ca’ d’Oro). 

There are nearly 400 bridges in Venice. Until the 19th century 
the Rialto Bridge was the only one to span the Grand Canal. Shops 
were on the Rialto as early as the 15th century and have remained 
there. The Bridge of Sighs (Ponte dei Sospiri), which connects 
the Doges’ Palace with the prisons, was built in an undistinguished 
style about 1600 by Antonio Contino. 

Venetian houses and palaces were from the first built as dwell- 
ings, not for defensive purposes. The house was constructed 
around a courtyard, with open or covered staircase, and with a 
roof loggia. In the palaces along the Grand Canal the facades are 
often arcaded in two stories, as is the Doges’ Palace. Many court- 
yards and campi, small squares, contain beautiful wellheads, of 
which the most famous is that with'its frieze of putti in Campo S. 
Zanipolo, The elaborate shapes of Venetian chimneys were com- 
mented on by the Florentine chronicler Giovanni Villani in the 
14th century, and they are still a feature of the skyline. 

The Venetian lagoon contains other islands outside the nucleus 
of Venice itself but within the city boundaries. The most famous 
and largest is the Lido, which Separates the lagoon from the open 
sea of the Adriatic. Tt is almost devoid of historical or archaeo- 
logical interest but possesses excellent beaches. The island of 
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Murano (q.v.) has housed glass factories since the 13th cent 
and the industry is still active. Beyond Murano lie Burano 
for its lace making, and Torcello (g.v.), now largely d 
once flourishing. Torcello’s cathedral, founded in 63 , 
portant monument in Ravenna style; the interior is decora 
12th-13th-century masaics. On S. Lazzaro degli Armeni, 
island in St. Mark’s Basin, is the Mekhitarist monastery 
ern Catholic monks belonging to the Armenian 
Mexuirarists), a favourite resort of Lord Byron, 
The chief Venetian museums are the Gallerie del’, 
(paintings from’ the whole range of the Venetian school 
Civico Correr (chiefly paintings, works of art, etc 
with Venice), and Ca’ Rezzonico (museum of 18th. 
ice), Palazzo Pesaro contains the Gallery of Mode 
the Museum of Oriental Art. There are also the 
Querini-Stampalia and the Ca’ d’Oro. The Biblioteca 1 
Marciana is one of the most important Italian libraries, 
archives are housed in the former Frari Convent, ; (M. 
VENEZIA PROVINCE contains almost the whole of th 
lagoon and includes territory to the south of it beyond 
River and to the north of it as far as the Tagliamento Ri 
949 sq.mi. (2,459 sq.km.), Pop. (1961) 747,672. The chi 
(from north to south) are the Livenza, Piave, Sile, and Bren 
is a lowland area, some of which has been reclaimed fror 
Adriatic Sea. Crops are grown and cattle raised, and | 
(q.v.) is an important fishing port. Mestre and Marghe: 
dustrial centres, and Portogruaro, San Donà di Piave, Mir 
Cavarzere are small manufacturing towns. Iesolo is the chit 
side resort apart from the Lido of Venice itself, 
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In 1927 the islands of the lagoon and the mainland bot 
were incorporated within the city boundaries of Venic 
ning, therefore, has to take into account not merely thi 
problems raised by the historic city built on mud 
the expansion of the industrial complex of Mestre 
Marghera that is linked to it. The historic city has to g 
against two dangers: the encircling waters that weaken its 
tions and make ground floors uninhabitable through damy 
speculators who put up ill-advised new buildings on 
maining garden spaces between the older houses, Sine 
century this practice has affected many parts of a city 
uniquely high proportion of fine buildings dating from 
turies. Its historic charm and its waterways make Ve 
immensely popular tourist resort, but tourism alone cann 
the city, which relies on its outlying mainland districts 
income. However, the gradual subsidence of the city 
to be a gigantic long-term problem and was receiving Spi 
by mid-20th century. St. Mark’s and its Piazza were 
occasion in winter, and in the great storms of Noví i 
which lashed the sea walls protecting the lagoon and 
them, Venice was inundated. i 

Port and Communications.—Venice is one of th 
ports of Italy. Within the secure shelter of the lago oj 
excellent conditions for receiving all kinds of ships. 
variation in the level of the tides is 2 ft. (60 cm.), 
ceptional range of 3 ft. 4 in. (100 cm.). je b 

Under the republic, merchant ships moored in the b 
the Riva degli Schiavoni and in the Giudecca Canal, 
ern harbour entrance to the lagoon, S. Niccolò di Lido, 
sively silted up and had to be replaced for about w 
(c. 1700-1890) by the southern entrance, Malamocco: 
in 1846 a new era of transport was begun with the op 
railway line that joins Venice to the mainland. The 
harbour traffic was then transferred to the west of the 
the railway station is, and later new quays and wate 
built to connect with the railway network (c. 1880 
the same time the harbour entrance of S. Niccolò 
dredged to a depth of 39 ft. (12 m.) and prevented. 
up again by the building of two moles. 

Marghera—In 1917 it was decided to expand the oe 
in the vicinity of Marghera, on the mainland south ot 
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VIEW OF VENICE (TOP), IN THE FIRST HALF OF THE 17TH CENTURY: THE TWISTING WATERWAY AT CENTRE LEFT IS 
THE GRAND CANAL, IN THE FOREGROUND ARE THE LINKED ISLANDS OF THE GIUDECCA AND SAN GIORGIO MAG- 
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ENGRAVING FROM J. L. GOTTFRIED, NEUWE ARCHONTOLOGIA COSMICA, 1638, 


(BOTTOM LEFT) THE AS- 


CENSION DAY CEREMONY DURING WHICH THE SYMBOLIC MARRIAGE OF THE CITY AND THE SEA TOOK PLACE; IN THE 
FOREGROUND IS THE BUCENTAUR (STATE GALLEY) FROM WHICH THE DOGE DROPPED A CONSECRATED RING INTO 
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line. In 1922 a canal 25 mi. (40 km.) long and 36 ft, (11 m.) 
deep linking Venice to Marghera came into use, and in 1924 the 
main port establishment at Marghera began to be built. Marghera 
is a constantly expanding industrial port handling chemical, metal- 
lurgical, and iron industries, coal processing, and oil refining. 
There are also naval dockyards, engineering works, and factories 
producing industrial glass and soap. 

Communications —Ships connect Venice with other Mediter- 
ranean ports and with all continents. Rail communication with 
central Europe is made through the Brenner and Camporosso 
(Tarvisio) passes, and a line to Yugoslavia goes around the north 
end of the Adriatic via Trieste. In 1932 a motor road built across 
the lagoon beside the railway linked Venice with the road network 
of the mainland. In 1960 the Marco Polo Airport, with runways 
of 9,000 ft., (2,750 m.) came into use, built on the edge of the 
lagoon northeast of Mestre and linked to the centre of Venice 
by a direct motorboat service for passengers and luggage. Previ- 
ously the airport for Venice was Treviso. The Lido has a small 
airport for tourists. 

The need for light boats in Venice is obvious, and from the 
city’s earliest times mention is made of the skiffs used by its citi- 


ENGRAVING BY J. B. BRUSTOLINI AFTER A DESIGN BY CANALETTO. 
ELECTED DOGE OF VENICE BEING CARRIED THROUGH THE PIAZZA SAN MARCO. 


(BOTTOM RIGHT) THE NEWLY 
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zens. The word gondola is apparently first recorded in the 11th 
century. By an ordinance of the Senate in 1562 all gondolas had 
to be painted black, The gondola evolved into its familiar shape 
over a period of time but was fixed at least as early as the 17th 
century, About 32 ft. long and 5 ft. wide (10 by 1.5 m.), it is 
rowed by an oarsman standing in the stern, 

Water Supplies and Construction Problems.—Drinking 
water is piped to Venice from S. Ambrogio di Grio, near Castel- 
franco Veneto, 20 mi. (32 km.) away. If this supply is inadequate, 
or fails because of damage to the pipes, as in World War II, an 
alternative supply is available from the artesian wells sunk in the 
city and the estuary from 1910 onward. The pumps, worked 
electrically or by hand, can raise drinking water from levels 520 
to 1,020 ft. (160 to 310 m.) below sea level. Before the pipe 
was laid in the 19th century, the Venetians relied on rain water 
stored in tanks from which it was drawn off in buckets, supple- 
mented by water brought in ships from the Brenta River. 

The foundations of most of the buildings rest on a bed of solid 
Caranto clay lying at an average depth of 7 ft. (2.2 m.) below 
average sea level. In earlier building techniques, the clay was 
first strengthened by a layer of stones and several layers of larch 
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planks (called zatterone), on which the real foundations were laid. 
These consisted of rough blocks of stone cemented together with 
pozzolana clay and faced with dressed stones. In cases where 
the solid Caranto clay lay appreciably lower than 7 ft., piles were 
sunk into it and stones placed above them as the base on which the 
zatterone and then the foundations were laid. At street level, 
usually about.4 ft. 3 in. (1.3 m.) above average sea level, the brick 
walls begin, often faced with stone. Damp-proof courses, to pre- 
vent the passage of moisture, were not used before 1800, so the 
older buildings have become very damp through moisture pene- 
trating the porous bricks. 

Nowadays foundations are laid on piles of wood or reinforced 
concrete mechanically driven into the clay. If the pile driving 
would endanger the foundations of neighbouring buildings, cast-in- 
place piles are used. Piles normally go down to a depth of about 
20 ft. (6 m.) and rest on a second bed of solid clay after passing 
through a layer of peat and mud. In order to lay the outside 
foundations of any building, the surrounding channels must be 
drained off into tanks, so that the work can be carried out below 
sea level. 

In the past, main sewers from the houses ran under the calli 
(streets) and subjected the waste 
matter to a sieving process be- 
fore releasing it into the canals, 
Houses built on canals discharged 
their waste directly into the ca- 
nals after passing it through the 
sieving process, New sewers 
built in modern times have ce- 
ment pipes and flushing tanks and 
are scientifically controlled. All 
discharge takes place 3 ft. (1 m.) 
below sea level. 

Bacteriological research on the 
possible contamination of the 
Venetian canals by sewage has 
shown that in the smallest as well 
as in the larger canals the waters 
of the lagoon are self-purifying. 
The sediment that accumulates in 
the internal canals is removed 
partly by tidal currents and 
partly by manual excavation. 
When the canals are drained for 
this purpose, the opportunity is 
also used to repair the founda- 
tions of buildings. 

Arts and Crafts—Venetian 
glass is a famous product of the 
city (see GLass: Venice and the 
Façon de Venise), and so is hand- 
made lace. Most of the glass is 
produced on Murano (q.v.) be- 
cause in the Middle Ages the fac- 
tories were banned from the city 
for fear of fire. Venetian glass 
production is constantly evolving 
new forms, colours, and tech- 
niques, which have kept Venice in 
the forefront of glassmaking 
throughout the world. 

The chief glass products in- 
clude hollow hand-blown glass 
and mold-blown glass for ordi- 
nary use, chandeliers, coloured 
glass for mosaics, and necklaces 
made of a variety of glass beads, 
especially heavy beads with a lus- 
trous surface. The necklaces are 
particularly popular with tourists 
and are also exported in quantity 
to the rest of Europe and to 
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America. There are workshops for engraving on glass and decorat, 
ing glass with enamel and gold, and mosaic workshops í 
ditional and modern work is done, chiefly for the foreign market, 
Lace making by hand continues in Venice and on the island ot 
Burano, but on a much smaller scale than previously, now that 
lace is so little worn (see Lace: 17th Century), Other products 
of Venice include rich textile fabrics such as velvets, damasks, 
and brocades, handwoven soft furnishings made to modern designs, 
ceramics, furniture, and objects of lacquered and gilded wood, 

Festivals.—Venice has always been famous for its festivals 
Under the republic the chief festival, called La Sensa because it 
took place on Ascension Day, was Venice’s symbolic marriage to 
the sea over which it had dominion (see Bucentaur). Other 
traditional festivals are still celebrated, together with newer events 
such as the Biennale (an international art review and exhibition, 
founded 1895), the international drama festival, the international 
festival of contemporary music, the international film festival 
(founded 1932), the international speedboat competition, and the 
show jumping championship. 

The best known of the traditional festivals is the Festa del 
Redentore, kept on the night of Saturday to Sunday in the third 
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week of July. In the early evening thousands of boats decorated 
with branches and chinese lanterns gather on the Giudecca Canal 
while a large crowd on shore watches the fireworks. When the 
first light of dawn appears the boats make for the Lido, where 
they await the sunrise. Later in the morning a great religious 
procession crosses a temporary bridge of boats from St. Mark’s 
to the Church of the Redentore on the Giudecca, which was built 
in 1577-92 in thanksgiving for the end of a plague. 

A church built in thanksgiving after a later plague in 1630 
is the centre of the Festa della Salute, Nov. 21, when a bridge of 
boats conducts pilgrims across the Grand Canal to Sta. Maria della 
Salute. 

The Fresco Notturno takes place by night along the Grand 
Canal in the last two weeks of August. Hundreds of festooned 
and illuminated gondolas proceed past exquisitely lit palaces and 
landing stages in the wake of a float on which a choral and orches- 
tral concert is performed. 

The best known of the Venetian regattas is the Regata Storica, 
which has taken place along the Grand Canal in September for 
seven centuries. It combines a gondola race with a popular fes- 
tival in which the gondola is the real protagonist. The regatta 
opens with a magnificent procession of gondolas and also of the 
historical Venetian eight-oared boats (bissomi) with persons in 
historical costume on board. The seven-kilometre contest then 
takes place among nine small racing gondolas (gondolini), each 
rowed by the best-known oarsmen, one at each end, (X.) 


THE ART OF VENICE 
PAINTING 

Painting only slowly supplanted mosaic and developed later in 
Venice than it did in some other parts of Italy, but the Venetian 
school lasted more than four centuries. Venetian love of light and 
colour, apparent in everything created by the city, always re- 
mained a characteristic of its painting. The first significant painter 
was Paolo Veneziano (working 1321-58), already employing a 
highly decorative manner. Something of the new Giottesque real- 
ism was brought to Venice by the Paduan Guariento, who frescoed 
his “Paradise” in 1365 for the Doges’ Palace. In the following 
century a group of Tuscan artists brought Florentine humanist 
ideals to Venice, as Sansovino later did in architecture and sculp- 
ture, Meanwhile, in the early 15th century the republic employed 
the peripatetic Gentile da Fabriano, and after him Antonio 
Pisanello from Verona, on frescoes in the Doges’ Palace in the 
courtly style of International Gothic. 

Under Gentile worked Jacopo Bellini. Most of Jacopo’s work 
is lost, but his sons were among the greatest painters that Venice 
ever produced (see BELLINI) and his daughter married Andrea 
Mantegna (q.v.), who, although active chiefly at Padua and Man- 
tua, exercised great influence on Venetian painting. Antonio 
Vivarini, of Murano, first influenced by Gentile da Fabriano but 
later by Mantegna, worked in partnership with Giovanni d’Ale- 
magna and then with his brother Bartolomeo Vivarini. (See 
Vivartni.) Probably trained under the Vivarini was Carlo Cri- 
velli, whose almost Japanese convolutions of line are combined 
with brilliant gilding and colour. Jacopo Bellini’s son Gentile, 
also influenced by Mantegna, painted narrative scenes and in 1479 
went as portraitist to the sultan’s court at Constantinople. His 
narrative gifts were passed on, heightened in power and fantasy, 
to his follower Vittore Carpaccio (g.v.). ; 

The first real genius of Venetian painting was Jacopo’s other 
son, Giovanni Bellini, He too was influenced as a young man by 
Mantegna but evolved into a very different type of artist. The 
dry, angular art of the Vivarini and the relentless, incisive quality 
of Mantegna’s were exchanged for revolutionary luminosity, re- 
Sponse to light and colour, and deeply sensitive handling of the 
hew medium of oil paint. In all these things the most potent ex- 
ample to him was Antonello da Messina (q.v.), who stayed in 
Venice during 1475-76 and whose S. Cassiano altarpiece (frag- 
Ments now at Vienna) had tremendous effect for a generation there. 
The son of Antonio Vivarini, Alvise, broke with his father’s style 
to follow the new one—only a single instance of the catalytic ef- 
fect of Antonello da Messina. 
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Giovanni Bellini had numerous pupils and followers, among 
them Giorgione and Titian (gq.v.), who in turn influenced many 
painters who had begun in a Bellinesque style. With Giorgione 
was invented the pure genre picture, in which subject matter is 
less important than mood. A large-scale example is the “Concert 
champétre” (Louvre, Paris), not always accepted as by Giorgione 
but at least a Venetian picture of the early 16th century and one 
in which painting is emancipated from the demands of church or 
state. All Giorgione’s work has this poetic freedom, sensuous 
colour, and dreamlike atmosphere. At his premature death at least 
one of his pictures, according to an early authority, was completed 
by Sebastiano del Piombo (g.v.). Sebastiano soon exchanged 
Venice for Rome and came under Michelangelo’s influence. 

Titian too, according to this authority, completed or reworked 
some pictures by Giorgione. His long activity virtually created 
the High Renaissance style at Venice, and his supreme ability as 
portraitist and as religious and mythological painter made him 
famous throughout Europe. His mastery of oil paint powerfully 
impressed 17th-century painters—Poussin, Rubens, and Velazquez 
among them—and with time he evolved more daring handling, 
almost impressionistic in its touch. His last pictures have a sense 
of profound pathos, very different from the earthy gusto of his 
early work. Among his contemporaries Jacopo Palma and Boni- 
fazio Veronese were painters influenced by him but individual. 
More isolated and original was Lorenzo Lotto (q.v.), whose por- 
traits are psychologically penetrating, even disturbing. 

Traditionally and briefly Titian’s pupil, Tintoretto (q.v.) ex- 
pressed the intention of synthesizing Titian’s colour with Michel- 
angelo’s drawing. The result was a highly personal brand of Man- 
nerism and a style more dynamically dramatic than Titian’s. 
Light and dark become important pictorial elements, and under 
their impact formal composition gives way to violent recessions 
and heightening of the narrative depicted—an achievement seen in 
its full range in Tintoretto’s many pictures in the Scuola Grande 
di S. Rocco in Venice. Tintoretto’s style certainly touched Paolo 
Veronese (q.v.), born at Verona but early settling at Venice. His 
marvelous, pageantlike pictures are calmer and less dramatic than 
Tintoretto’s, but without any drop into the trivial. The church 
of S. Sebastiano contains a series of his canvases, revealing his 
bold use of perspective and sense of light-filled space. Whereas 
Titian had traveled abroad and had been patronized by popes and 
kings, Veronese and Tintoretto traveled hardly at all, working 
largely for and in Venice. Partly formed by Tintoretto was the 
very different Jacopo da Bassano (q.v.), working in his native 
Bassano on rustic genre scenes, sometimes with a religious subject 
as pretext, The last Renaissance painter at Venice was El Greco 
(q.v.), who fused from the style of Titian, Bassano, Tintoretto, 
and Veronese (among others) the elements of an individual man- 
ner which in his adopted country of Spain was to create master- 
pieces. 

During the 17th century painting at Venice was best practised 
by foreigners and non-Venetians. The German Johann Liss (c. 
1597-1629/30) anticipated Rococo colour effects and movement in 
his “St, Jerome” for S. Niccolò da Tolentino (still in situ), and 
the altarpieces painted by the Neapolitan Luca Giordano for Sta. 
Maria della Salute were probably decisive for the decorative ideals 
of the 18th century. The initiator of the new Venetian Renais- 
sance was the Bellunese Sebastiano Ricci (1659-1734), in demand 
not only at Venice but throughout Europe. The first peripatetic 
Venetian of the period was Ricci’s pupil Giovanni Antonio Pel- 
legrini (1675-1741). Pellegrini’s pale tones and lively touch are 
paralleled in the pastel portraits of his sister-in-law, Rosalba Car- 
riera (q.v.), which were also much in demand far beyond Venice. 
The Rococo style is continued in the work of such painters as 
Giovanni Battista Pittoni (1687-1767) and is seen at its airiest in 
the work of Giovanni Antonio Guardi and his brother Francesco 
(qq.v.), better known for his view pictures, in which the task of 
recording is gradually replaced by “impressionist” evocation. 

The view picture was a new category, given international fame 
by Canaletto (g.v.), who worked for a period in England. His 
nephew Bernardo Bellotto (q.v.) also practised as a view painter 
and settled in northern Europe. Landscape painting was prac- 
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tised by Marco Ricci (1676-1730), Sebastiano’s nephew, and by 
Francesco Zuccarelli (g.v.).. The genre scenes of Pietro Longhi 
(q.v.) throw some light on contemporary Venetian life. 

One great painter, Giovanni Battista Piazzetta (1683-1754), 
stood aloof from the Rococo, preferring muted tones and chiaro- 
scuro effects. He was a nonconforming genius who may be op- 
posed in temperament to Giovanni Battista Tiepolo (see TIEPOLO), 
the greatest Venetian artist of the century, whose finest decorative 
frescoes—in Germany and Spain as well as at Venice—restate the 
passion for light and space that leads back, via Veronese, to Bel- 
lini. Tiepolo’s son Giovanni Domenico was an inspired and witty 
genre painter with whom the great Venetian decorative tradition 
closes. The rise of Neoclassicism and the fall of the republic fin- 
ished painting at Venice. 


ARCHITECTURE AND SCULPTURE 


Byzantine Period.—The earliest architecture at Venice was 
Byzantine, inspired particularly by Ravenna and surviving in the 
cathedral at Torcello. The first church of St. Mark’s was of this 
type. Direct influence of the East blended with Venetian indi- 
viduality in the final (existing) St. Mark’s, constructed in the 
11th century. From the first Venice evolved its own capricious 
treatment of architectural styles, and Venetian buildings are often, 
by the nature of the site, designed as facades rather than as com- 
pletely realized entities. In the 12th century, when Venice politi- 
cally and commercially was at its most powerful, the piazza in 
front of St. Mark’s was enlarged. The Veneto-Byzantine style 
for palaces is well represented by the facade of the Fondaco dei 
Turchi (originally Palazzo Pesaro), though it was largely rebuilt 
in the 19th century, and by the lower portion of the facade of the 
Palazzo Farsetti. 

Venetian Gothic.—This elaborate style, in which facades are 
pierced by rows of arches, and wall space largely disappears, blends 
into Venetian Gothic, with its pointed arches and highly decorated, 
polychromed surfaces. The Doges’ Palace (Palazzo Ducale) re- 
mains the greatest civil monument of this kind. The first palace 
was built in 814 and burned by the populace in 976 at the same 
time as St. Mark’s (see below). It was reconstructed, damaged 
by a second fire, and initiated in its present form in the early 14th 
century. In 1424 the completion of the palace was undertaken 
and the two identical facades onto the Molo and the Piazzetta di S, 
Marco were extended. Arcaded porticoes support pillared open 
loggias above which rise the walls of white stone and lozenge- 
patterned red marble, crowned by a lacelike crest of pinnacles, 
The main gateway, the Porta della Carta, was designed by Giovanni 
and Bartolomeo Bon (Buon) and begun in 1438. Severe fires later 
necessitated rebuilding of parts of the palace and destroyed the 
frescoes of, among others, Pisanello, and paintings by the Bellini 
and by Titian. Partly in replacement of these, important pictures 
(still in situ) were commissioned from Tintoretto and Veronese, 
among other painters, 

Of 15th-century buildings, the most elaborate and fantastic is 
the Ca’ d'Oro on the Grand Canal, built for Marino Contarini 
in 1421-40 in polychromed marble and originally painted with 
gold. Venetian Gothic churches of the period, represented at their 
finest by the Frari and SS. Giovanni e Paolo, are more restrained. 

The Renaissance.—New Renaissance forms penetrated only 
slowly at Venice, and it was from Lombardy rather than Tuscany 
that the impetus came for fresh developments. The so-called 
Lombardo (q.v.) family (actually Solari), consisting of the father, 
Pietro, and two sons, Antonio and Tullio, worked as sculptors and 
practised a distinctive style of decorative architecture, of which a 
masterpiece is the small church of Sta. Maria dei Miracoli. The 
church has a semicircular pediment, is faced externally and inter- 
nally with sheets of coloured marble, and contains sculpture by 
Tullio Lombardo; the effect is rich but carefully controlled and 
ordered. Other Venetian work by the family includes in part the 
Scuola di S. Marco, Another Lombard architect, Mauro Coducci 
(c. 1440-1504), created a group of churches in homogeneous style 
with semicircular pediments, a notable example being S. Zaccaria, 
an early church rebuilt by him and by Antonio Gambello (d. 1481). 
Coducci was also the architect of some palaces and of the Torre 


VENICE 


dell’Orologio in the piazza of St. Mark’s. Another leading Renais 
sance architect and sculptor was Antonio Rizzo (last mentioned 
1499), possibly Veronese by origin, who designed the Scala dei 
Giganti (Giants’ Staircase) in the courtyard of the Doges’ Palace 
as well as other work in the palace. The marble Statue of Eve 
originally intended for the Arco Foscari in the palace courtyard 
and now within the palace is his only signed work, 

Statues of famous men were not set up in Venice, and the 
Florentine Andrea del Verrocchio’s superb bronze equestrian statue 
of Bartolomeo Colleoni in Campo SS. Giovanni e Paolo is ex. 
ceptional. By his will Colleoni left the republic money on condi- 
tion that his statue was erected in the piazza, a condition the 
Senate evaded without forfeiting the bequest. The pedestal is by 
Alessandro Leopardi, who also cast the statue in 1496. 

With the 16th century a more strictly Classical style’ of archi- 
tecture was initiated at Venice. The chief figure was the Tuscan 
sculptor and architect Jacopo Sansovino, whose formal master. 
piece of the Libreria Vecchia di S. Marco (begun in 1536) faces 
the fantasies of St. Mark’s and the Doges’ Palace. The new style 
is apparent in such churches as S. Salvatore and in the grandiose 
Scuola di S. Rocco, the latter inspired by the Classicism of Michele 
Sanmicheli (under whom the Palazzo Grimani was begun), San- 
sovino, contemporary and friend of ‘Titian, was active for nearly 
50 years, and his Roman training imposed on Venice an ornate 
Classical style. In addition to the Libreria he built the elegant Log- 
getta at the base of the Campanile, completed the arcaded Pro- 
curatie Vecchie along one side of the piazza, and created the statues 
of Neptune and Mars, the “giants” on the Scala dei Giganti. Un- 
der the inspiration of Sansovino’s library the Procuratie Nuove on 
the other side of the piazza was designed by Vincenzo Scamozzi. 

The Paduan architect Andrea Palladio left at Venice two great 
monuments to his own bold Mannerist interpretation of Classical 
style in the group of S. Giorgio on the small island of S. Giorgio 
Maggiore and in the Redentore church on the Giudecca. His un- 
realized project for classicizing the Rialto became a popular sub- 
ject for caprice pictures by Venetian view painters in the 18th 
century. Within the Sansovinian-Palladian current worked Ales- 
sandro Vittoria (1524-1608), architect of the Palazzo Balbi and 
a sculptor of vividly realistic portrait busts of doges and other 
famous men. 

17th-19th Centuries—Venice in the 17th century produced 
in Baldassare Longhena (1598-1682) a distinguished native archi- 
tect at the very period when it was barren of talented native paint- 
ers and sculptors. His Baroque masterpiece, Sta. Mariä i 
Salute, is fused from Sansovinian-Palladian elements, but its c 
atrical feeling for great space and movement is exciting and i 
sonal. His sense of the monumental is apparent also in the ii 
staircase in the former Convento di S. Giorgio (now pei 
“Giorgio Cini”) and in the majestic Palazzo Pesaro TE i i 
d'Arte Moderna), both later designs by him. Longhena’s e 
paralleled in the sculpture of the Fleming Giusto Le Court ( a 
79), who often worked with him and wie Sa the statu 
the high altarpiece of Sta. Maria della Salute. 7 

Until the hoes of the Neoclassic, Venetian architect Tg 
dominated by Palladio’s example. The 18th-century ii: ni 
and sculptors are much less important than their pain i i 
temporaries. The church of the Gesuati by Giorgio rere 
1686-1766) is a peak in reinterpretation of Palladio, but! ere 
later work (e.g., the facade of the Scuola della Canth Paie 
pates the Neoclassic, which is fully present in Teatro. hate 
(1792) by Antonio Selva (1751-1819). Sculpture re 
Baroque than Rococo, notably without the elegance 0 sic until 
work of the period, and little concerned with the Neoclas test of 
Antonio Canova (g.v.). He is the last and one of the ee but 
Venetian artists; some of his early sculpture remains is 
Venice lost Canova to Europe. ilica of St 

Saint Mark’s and Other Churches—The Basti! 37) as 
Mark’s was begun in its original form in 829 (consecrate wvangelist 
a church to house and honour the body of St. Mark pre dorè 8 
(see Marx, Satnt), who thereupon replaced St. i ame the 
the city’s patron saint and whose winged lion in time E Doses! 
official symbol of the republic. St. Mark’s, built beside 
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ROOFTOPS OF VENICE, FROM THE CAMPANILE OF ST. MARK'S, SHOWING THE 
IN THE BACKGROUND ON THE RIGHT ARE THE 
TOWERS OF SS. GIOVANNI E PAOLO AND S. FRANCESCO DELLA VIGNA 


DOMES OF THE CHURCH. 


Palace, also served as the doge’s chapel. It did not become the 
cathedral church of Venice until 1807, replacing S. Pietro di 
Castello. The first St. Mark’s was burned in 976 in a popular 
revolt against Doge Pietro Candiano IV but was restored under 
his successor. The present basilica was begun under Doge Do- 
menico Contarini (d. c. 1070), the earlier church having been 
demolished, and was completed in 1073. The plan is a Greek 
cross with five domes and the form remains Byzantine, though a 
suggested direct derivation from the Church of the Holy Apostles 
at Constantinople is doubtful. It is likely that Italian craftsmen 
as well as Byzantine architects were employed. 

From the first the church was unique. Continual additions of 
sculpture, mosaic, and marble over the centuries have increased its 
unique richness and made it also a museum of Venetian acquisitive- 


ness. The four bronze horses that stand on the outside gallery 
of the church are from a Greco-Roman triumphal quadriga and 
were brought to Venice about 1204. Originally placed in the 


Arsenal, they were set up in the mid-13th century on St. Mark’s, 
where Petrarch admired them. They were removed to Paris by 
Napoleon but returned in 1815. The church facade especially was 
elaborated with Gothic pinnacles and statues; the perfected build- 
ing which appears in Gentile Bellini’s “Procession of the True 
Cross in St. Mark’s Square” (Accademia, Venice) is largely that 
seen today, except for additions of modern mosaic. Additions to 
the facade were still being made in the 18th century; a mosaic for 
a portico lunette on the design of Sebastiano Ricci was executed 
about 1728/29, Only the Sant’Alipio portal contains an original 
13th-century mosaic, the “Translation of St. Mark’s Body,’ 
which includes a depiction of the church facade at that period. 

The interior is decorated throughout with mosaics on, gold 
ground and with many varieties of marble; the floor is of inlaid 
marbles and glass. Architectural effect is subordinated to colour, 
deeply glowing in the restricted light. The screen separating the 
choir from the nave has marble statues of the Virgin, St. John 
the Eyangelist, and the Apostles, masterpieces of Venetian Gothic 
sculpture by Jacobello and Pier Paolo dalle Masegne, signed and 
dated 1394. The enameled and jeweled retable of the high altar, 
the Pala d’Oro, was ordered at Constantinople by Doge Pietro 
Orseolo I (976/978), enriched in the 12th and 13th centuries, and 
given its final form in 1345. Like much of St. Mark’s, it was re- 
Stored during the 19th century. et 

The Campanile, separated from the church, was originally be- 
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gun under Doge Pietro Tribuno 
(d. 912). It was adapted into its 
familiar form early in the 16th 
century. It collapsed in 1902 
and was rebuilt on its site and in 
its previous form, completed in 
1912. 

SS. Giovanni e Paolo— SS. 
Giovanni e Paolo (S. Zanipolo) 
was a Dominican foundation, be- 
gun in 1246 but not completed 
until 1430, It is in ogival Gothic 
style, the interior a Latin cross 
with three naves, and contains 
many tombs of doges and mili- 
tary commanders, among them 
Pietro Lombardo’ monument 
(finished by 1481) to Doge Pie- 
tro Mocenigo. Titian’s famous 
altarpiece “The Death of St. Pe- 
ter Martyr” was lost in a severe 
fire of 1867, which also destroyed 
a Bellini altarpiece and other pic- 
tures. There survive among 
other pictures the St. Vincent 
Ferrer polyptych by Giovanni 
Bellini and G. B. Piazzetta’s ceil- 
ing pairiting, “The Glory of St. 
Dominic.” The Rosary chapel, 
damaged in the 1867 fire, was 
built in celebration of the victory of Lepanto (1571) and contains 
sculpture by Vittoria and ceiling paintings by Veronese (originally 
in the Umilta church). 

The Frari.—More important still is the Franciscan foundation of 
Sta. Maria Gloriosa dei Frari (the Frari), dating from the mid- 
13th century but reconstructed in Gothic style in the following 
century and completed about 1443. The plan is similar to S. 
Zanipolo and the interior has many monuments, On the high 
altar is Titian’s “Assumption of the Virgin” (1518), from which 
the church is also called Sta. Maria Assunta. Titian’s “Pesaro Ma- 
donna” (1526) hangs near Longhena’s grandiose tomb of the doge 
Giovanni Pesaro (d. 1659). Titian is buried in the church, and 
the pyramidal monument to Canova was executed by Canova’s 
pupils on the design he had intended for a monument to Titian. 
The church also contains Giovanni Bellini’s triptych of the “Ma- 
donna and Child Enthroned with Saints” (1488), in its original 
frame, and a wooden statue of St. John the Baptist by Donatello, 

Sta. Maria della Salute —The church of Sta. Maria della Salute 
was built as the result of a vow by the Senate during a plague. 
The winning design was submitted by the young Longhena and 
work began in 1631; the church was consecrated in 1687. For its 
striking site (on the south bank of the Grand Canal on a tongue 
of land projecting into the Basin of St. Mark’s), Longhena de- 
signed a huge octagon crowned by an enormous dome, with a sub- 
sidiary dome covering the area of choir and high altar behind. 
The church contains three altarpieces by Giordano; in the main 
sacristy is Titian’s early “St. Mark Enthroned,” and some pictures 
by him are inset in the ceiling. 

Scuole.—There were six leading Venetian scuole or confra- 
ternity guilds, all of whose halls survive: S. Teodoro (now a 
motion-picture theatre), with a facade by Sardi; Sta. Maria della 
Carita (now part of the Accademia Gallery); S. Marco (now the 
civic hospital), partly by Pietro Lombardo and Coducci; S. Gio- 
vanni Evangelista, in whose oratory were originally the series of 
pictures illustrating miracles, etc., of the True Cross by Gentile 
Bellini, Carpaccio, and others (now in the Accademia) ; Nuova di 
Sta. Maria Valverde della Misericordia (now partly used for civic 
archives), begun by Sansovino but never completed; S. Rocco, 
begun in 1517 by Bartolomeo Bon and completed in 1549 by 
Scarpagnino, Only S. Rocco retains its original internal decora- 
tions, of which the most famous are the pictures by Tintoretto. 
The first of these was painted in 1564 when Tintoretto won the 
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competition for the commission; the last were finished in 1587. 
Additionally there is the Scuola Grande dei Carmini, adjoining Sta. 
Maria del Carmelo, a 17th-century building attributed to Longhena 
and containing fine ceiling paintings by G. B. Tiepolo (completed 
1743). The Scuola di S. Giorgio degli Schiavoni contains a series 
of pictures by Carpaccio. 

Public Monuments and Institutions.—Between the Piaz- 
zetta and the Molo stand two high granite columns brought from 
the East and set up in the 12th century, with Veneto-Byzantine 
capitals and bases. A third column was lost in transportation to 
Venice. The gray column is surmounted by a bronze lion of orien- 
tal origin (often restored; the wings are modern). The red column 
bears a statue of St. Theodore and a dragon, placed in position 
about 1329. 

The Arsenal was traditionally founded in 1104 by the doge 
Ordelaffo Falier and was enlarged in subsequent centuries. The 
gateway (1460), by Antonio Gambello, is the earliest example of 
Renaissance architecture at Venice; the statue of Sta. Giustina sur- 
mounting it was put up in 1578, to commemorate Lepanto., The 
statues around the gateway were erected in 1682. Of the four 
lions flanking the gateway, two were brought from Athens by 
Francesco Morosini after his victory in 1687; the other two are 
also Greek, The bronze flagstaff in the Campo before the Arsenal 
was set up in 1693 to honour Morosini. (M. Ly.) 


HISTORY 


Origins.—Unlike the other chief cities of Italy, Venice came 
into existence after the fall of the Roman Empire in the West. 
The Lombard invasion of northern Italy in A.D. 568 caused in- 
habitants of Altino and Aquileia (g.v.), at the northern end of the 
Adriatic, to take refuge in the lagoons, where only a few fishermen 
and salt workers lived without fixed abodes, The first islands 
to be occupied were Torcello, in the Venetian lagoon north of 
Burano, and Grado near Aquileia in the Marano lagoon. When 
the Exarchate of Ravenna (g.v.) was created c. 584 the region 
formed part of it. In 607 the patriarchate of Aquileia was trans- 
ferred to Grado. When Oderzo, the last remaining mainland city 
of the Byzantines, fell to the Lombards in 641, political authority 
was transferred to an unnamed island later called Cittanova 
Eracliana in the Venetian lagoon, The Veneto-Byzantine area 
was then restricted to the lagoons and isolated politically, though 
not for trading purposes, from the other Byzantine possessions 
in Italy. The refugees formed new communities on islands of the 
lagoon and set up local organs of administration. 

The first elected duke was Orso, chosen in an anti-Byzantine 
military declaration in 727, but he was succeeded by Byzantine 
officials until c. 751, when the Exarchate of Ravenna came to an 
end. At the same time there was internal crisis between Cit- 
tanova and Malamocco, a settlement on the Lido in command of 
the main communication routes which had been developed by 
exiles from Cittanova. In the second half of the 8th century, 
Malamocco wrested from Cittanova the prerogatives of govern- 
ment but was not strong enough to unite the local administrations 
in a centralized regime. 

This internal political strife was complicated by the attempts 
of the patriarchs of Grado, who had extended their temporal in- 
fluence along the coast as far as Equilo, to support the defeated 
inhabitants of Cittanova and Torcello against Malamocco. The 
doge Maurizio set up the bishopric of Olivolo in the Rialto island 
group, in order to check the southward advance of Grado, having 
already allied himself with the surviving Lombards and the Byzan- 
tines of Istria to oppose the Frankish expansion under the Carolin- 
gians. The new doge Obelerio and his brother Beato formed an 
alliance with the Franks of Italy and brought Venice under the 
subjection of the young king Pepin (d. 810) in order to free them- 
selves from Byzantine overlordship. 

Rialto.—Pro-Byzantine reaction to this event under the doges 
of the Partecipazi family led to the transfer of the seat of gov- 
ernment from Malamocco to the Rialto group of islands, by then 
the natural centre for the exiles of the factional fighting. The 
move both centralized political activity and assured territorial and 
political independence. These were accompanied by a parallel de- 
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velopment of the social and economic life of the lagoon islands 
particularly the Rialto itself. Though a Franco-Byzantine treaty 
of 814 guaranteed to Venice political and juridical independeng 
from the rule of the Western Empire, it did not confirm any H 
fective dependence on the Byzantine Empire, and by 840-84] 
the doge was negotiating international agreements in his own name 
with Western governments without involving the Byzantine ay. 
thorities. This freedom of Venice from Byzantine control was 
never sanctioned by any diplomatic or juridical document, but it 
became hallowed by custom and by centuries of uncontested 
power. The unusual legal and political position of a small duchy 
situated in territorial isolation between two great empires, in 
friendly relations with the West and in theoretical. dependence 
on but effective independence of the Byzantines, contributed 
greatly to its function as a trading middleman. 

A succession of serious internal crises concerning the office of 
doge, from the time of the Partecipazi to that of the Badoer, Can- 
diano, and Orseolo families, did not halt the rapid development 
of trade, which increased the national wealth and extended Venice's 
political influence from the Adriatic to the Mediterranean. The 
increase in private wealth led to the gradual achievement of in- 
ternal stability by creating a broader ruling class that was capable 
of putting a limit to the power of the doge. Gradually a na- 
tional consciousness developed, of which the first signs reflected 
in the daily life of the citizens were the reforms of Doge Orso 
Partecipazio I in the late 9th century. The national church, ruled 
by the patriarch of Grado, was reorganized by the institution of 
five new bishoprics. From the time of Giovanni Partecipazio’s 
successor (887) the doge was chosen by popular election, though 
without destroying the monarchic system or the custom of co- 
regency, which assured the continuity of power. Finally the group 
of Rialto islands was solemnly transformed into the city of Venice 
(civitas Venetiarum). 

The New Order—The final collapse of family faction rule 
under the Orseolo regime led to a change in the system of gov- 
ernment, inaugurated by Doge Domenico Flabanico (103242), 
He restored to the people the sovereign right (obscured during 
civil strife) to elect the doge, but the term populus was in practice 
restricted to the residents of the Rialto and, more narrowly, to 
the group of nobles who regularly frequented the doge’s palace. 
The executive organ was the ducal curia (dux and judices), and the 
legislative assembly was summoned to approve the doge’s acts. 
The temporal authority was preserved from ecclesiastical inter- 
vention, while the national church, centred on the patriarchate 0 
Grado, was strengthened by the abandonment of metropolitan 
jurisdiction (Istria) outside the boundaries of the duchy. č A new 
church was built for St. Mark, symbol of the Venetian spirit, su 
der Doge Domenico Contarini (1043-70), an energetic defende 
of Grado’s metropolitan rights and of the religious independene 
of the duchy. ea his 

Expansion of Trade—In external affairs Contarini and Ms 
successors remained neutral (despite the complaints of Pope pee 
ory VII) in the conflict between papacy and empire, while ti 
guarding Venetian economic interests in the Adriatic Wee bt 
conflict began to be reflected on the Dalmatian coast. Bu ai 
greatest danger to Venetian interests was the 11th-century Bei 
expansion under Robert Guiscard which threatened to cut veil 
communications to the south. The successful action taken rail 
the Normans by Doge Domenico Selvo and his sucesion Ta 
Falier was intended more to assure Venetian freedom On ie 
than to aid the Byzantine Empire, and it made clear that 
control of trade routes in the Mediterranean must rest on @ + the 
basis than mere usage. In gratitude for Venetian aid inet 
Normans the Byzantine emperor Alexius I Comnenus th 
Venice unrestricted trade throughout the Byzantine yee Vene- 
no customs dues, a privilege which marked the beginning i: as not 
tian activity in the East (1082). ‘The Adriatic, however 1 the 
yet under control, as the Dalmatian ports were threaten! to agree’ 
Hungarians and Slavs, with whom it was difficult to come because 
ment. Zadar (Zara), the most important of these Gon until 
it controlled the northern Adriatic, changed hands frequently 
it finally became Venetian in 1409, 
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Toward the end of the 11th century the Crusades centred the 
newly awakened trading interests of the West on the Mediter- 
ranean, At first, however, Venice was concerned chiefly to gain 
control only of the European trading ports of the Byzantine Em- 
pire, leaving to private interests the trading opportunities with 
Syria and Asia Minor, although being prepared to intervene later 
if it should prove to be profitable to do so. As the 12th century 
progressed, the two other Italian merchant republics, Genoa and 
Pisa, came into conflict in the new trading area that had been 
opened up. The Venetians also, who were the first to win trade 
concessions from the Byzantine Empire, aroused the hatred of the 
Byzantines by their arrogance and highhandedness and by the con- 
flict of interests continually rekindled by day-to-day contacts in 
the same market, Thus when the Byzantines and the Venetians 
should have been cooperating at sea against a revival of Norman 
expansion in Corfu (1143-44), they let slip the fruits of victory 
and vented on each other the fury of mutual hatred. In 1169 the 
Byzantine emperor Manuel I Comnenus made a trade agreement 
with the Genoese and in 1170 with the Pisans. In 1171 he tried 
to free himself from Venetian competition by arresting every Vene- 
tian in the empire and confiscating his goods. 

The Commune.—All this time the expansion of Venice abroad 
and along the borders of the lagoon in the communes of Padua, 
Treviso, and Ferrara, as well as in the patriarchate of Aquileia, 
not only enriched its patrimony but also created an awareness of 
its own political power. Between 1140 and 1160 the most revolu- 
tionary change in Venice’s political structure took place; the doge 
lost his monarchic character, becoming a mere official (though he 
still assumed resounding titles), and the commune took over the 
powers, functions, and prerogatives of the state. All political and 
administrative matters were placed in the hands of the Maius con- 
silium (Great Council) of 45 members, which had evolved from 
a lesser body called the Consilium sapientium. A Minor Coun- 
cil of six members exercised executive powers alongside the doge, 
and magistrates were granted administrative and judicial func- 
tions. The financial system was elaborated and the market of the 
commune was controlled by executive organs. 

This systematic reorganization of the state was necessitated by 
the exigencies of social development, the need for economic expan- 
sion corresponding to the scale of political needs and to the needs 
of the national. communities formed on the Dalmatian coast. The 
reorganization was achieved in hard times under pressure of rivals 
in the Mediterranean; of an advancing policy by Manuel I Com- 
nenus and by Frederick I Barbarossa, simultaneously converging 
on the Adriatic; of a spirit of revolt in the Dalmatian cities from 
Capodistria to Pola (now Pula, Yugos.) and Zadar; of disorders 
to be quelled in the mainland communes; of wary collaboration 
with the Lombard League, which governed the trade routes to the 
hinterland; of controlling the trading posts on the Italian coast 
from Ferrara to Ancona; and of guaranteeing free access to 
Apulian ports, 

The hatred between the Byzantines and the Venetians reached 
its culminating point when the doge Enrico Dandolo diverted the 
Fourth Crusade to sack Constantinople in 1204. This reaction of 
the Western world in defense of its own interests brought great 
territorial gains on the continent to those who took part in it, but 
Venice preferred to assure for itself the dominion of the seas by 
acquiring the title of ‘lord of the fourth part and a half” (Dominus 
quartae partis et dimidiae) of the Byzantine Empire. The repub- 
lic thus took possession of an extensive island patrimony from 
the Aegean to Crete and the lookout posts of Modon and Coron 
(modern Methoni and Koroni, Greece), and dominated the whole 
eastern Mediterranean, reaffirming an economic supremacy that 
quickly aroused the covetousness of the Genoese and the Pisans. 

e tremendous conflict between Venice and Genoa (the Pisans 
Played a minor role) lasted for the better part of two centuries. 
Early attempts at cooperation were wrecked by the pressure of 
events, especially in Syria, where the Genoese had prior rights. 
Defeated at Acre (1258), the Genoese by the treaty of Nym- 
Phaeum (1261) with the Byzantine Empire (then based at Nicaea) 
engineered the downfall of the Latin Empire of Constantinople set 
up by the Venetians in 1204. The Venetians, however, not only 
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retained their island possessions but also recovered their trading 
privileges in Constantinople after a Genoese-Byzantine conflict 
had broken out. Syria had by then fallen to the Muslims, and 
the rivalry between Venice and Genoa was played out in Con- 
stantinople, dragging on in a long war of privateering on the seas, 

The Patriciate-—Meanwhile at home the Venetian state was 
being built up. In 1242 the civil statutes of Jacopo Tiepolo regu- 
lated civil and economic relations, and maritime statutes had been 
established in 1239. From the Popular Assembly to the Great 
Council the scope of the commune was progressively enlarged. 
The elective members of the Great Council were raised from 45 
to 60 and then to 100 by an increase in the ex officio members (the 
total of magisterial office holders). The Council of 40 (first men- 
tioned in 1223) received powers of jurisdiction, and the Consiglio 
dei Rogati (60 members; founded mid-13th century), invested 
with the control of economic affairs, in time assumed all legislative 
functions and the honorific title of Senate, National, political, and 
economic interests abroad were protected wherever Venetian in- 
fluence existed by obtaining trade concessions and reorganizing the 
national organs of jurisdiction in the colonial centres (from Con- 
stantinople to Tyre and Acre) or abroad (from Zadar to Ragusa, 
Crete, and Euboea). 

In the 11th-12th century the Michiel and Falier families had 
tried in vain to perpetuate the ducal power, and restrictive electoral 
systems designed to prevent the formation of committed family 
factions had been introduced. In the 13th century similar at- 
tempts by the Ziani and Tiepolo families also failed, and the gov- 
erning class, defending its collective rights, strengthened its or- 
ganization by translating into law the order already hallowed by 
custom, In 1268 an interlocking process of choice by lot and vot- 
ing alternately among the members of the Great Council was intro- 
duced in order to select 41 persons who then, by a majority of not 
less than 25 votes, agreed on the next doge to take office. 

Between 1290 and 1300 new laws restricted the right to take 
part in the government to families traditionally performing magis- 
trate’s duties. The patrician class was not created by the “closing 
of the Great Council” (serrata del Maggior Consiglio) achieved by 
these laws, but it received its legal status from them, Hencefor- 
ward anyone claiming personal power had to act outside the patri- 
cian order and rely on the people; and the people were linked so 
closely to the patricians by economic needs that he would never 
find sufficient support, Thus the conspiracy of Marin Bocconio 
failed (1299), as did those of Bajamonte Tiepolo and the Querini 
brothers (1310), and later of Marin Falier (1354), 

The special conditions of Venetian society created a governing 
class very different from that of the other Italian communes or of 
the continental states. To counter any attempts at sole personal 
rule, the Council of Ten was established (1310) to police the patri- 
cian order and defend the existing regime, 

Struggle for Naval Supremacy.—This consolidated internal 
regime aroused the jealousy of those who felt offended by the 
arrogance of Venice. The republic now had to fight at sea, to de- 
fend its maritime interests, and on the mainland as well. It had 
taken a cautious part in the negotiations leading to the Lombard 
League’s truce of 1177, and had intervened more openly in the 
crusade against Ezzelino (g.v,) da Romano, By the beginning of 
the 14th century it was swept into struggles on the mainland of 
Italy and became involved in Adriatic and Mediterranean problems. 
Thus Venice took an active part in a war with Ferrara to safeguard 
the vital trade route of the Po, disputed by the Holy See, and when 
the Scaligers came to power in Verona the republic made alliance 
with the Carraresi of Padua, with the Florentines, and with the 
Visconti of Milan who feared the rise of a strong territorial lord- 
ship in the heart of northern Italy. Deviating from its strictly 
maritime policy, Venice established sovereignty over Treviso, 
thereby assuring itself of its own food supply but also providing 
itself with a land frontier to be defended. 

Meanwhile, the antagonism and rivalry with Genoa were rekin- 
dled. On Genoa’s side was the king of Hungary, the patriarch 
of Aquileia, and the Visconti of Milan, while Venice had the sup- 
port of the Carraresi and the distant king of Aragon. The con- 
flict, chiefly carried on in Dalmatia, was made more difficult for all 
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by the spread of the Black Death (1348), by the economic and 
financial crisis caused by the prolongation of the war itself, and 
by the inanity of operations, which quickly disillusioned and dis- 
mantled the ill-assorted coalitions. The alternation of victories 
and defeats brought no conclusion to either side, but both ex- 
hausted their energies and resources. At last a second anti- 
Venetian coalition brought the war almost into Venice itself: at 
Pola and at Chioggia Venice was first defeated and*then won the 
victory (1380-81), triumphing under Vettor Pisani (see Cx10c- 
Gta). The Peace of Turin (1381) eliminated Genoese political in- 
fluence from the Mediterranean and the East, leaving the Venetian 
government as arbiter of the sea routes. 

Conquest of the Mainland.—The Venetian victory over 
Genoa took place under the threat of Turkish advance in the East. 
The Venetians had to negotiate a state of neutrality with the Turks 
and find another base to compensate for the smaller yield now to 
be expected from the East. So they turned to the Italian mainland 
to rid themselves of the nuisance of neighbouring lordships and 
later to defend and exploit the rich land they had acquired, whose 
yield was no less important than overseas trade for the national 
economy. The restlessness of the Carraresi, Scaligers, Aquileiesi, 
and Visconti encouraged intervention, at first through subsidies to 
support one party against another, and later by the dissolution of 
the realm of Gian Galeazzo Visconti (1402). For a time Venetian 
territorial rule went no further than the rivers Mincio and Livenza, 
thus including the Treviso area and the Carraresi and Scaliger lands 
of Padua and Verona together with a lien on the Polesine (Rovigo) 
up to the Po which belonged to the Este family. But beyond the 
Livenza lay the politically and economically important principality 
of the patriarch of Aquileia through which passed the main routes 
to Germany and to Istria. As the patriarch could not guarantee 
peace and order, Venice incorporated the principality in the Vene- 
tian domains (1420). 

Venetian territory now covered roughly the areas of the modern 
regions of Veneto and Friuli-Venezia Giulia (qq.v.) together with 
the Istrian peninsula (see Istr1A), and the doge Tommaso 
Mocenigo claimed that his city had reached its political and eco- 
nomic zenith. It had a solid base in Italy which could largely com- 
pensate for its losses in the East, and it should not expect indefi- 
nite progress—in fact, efforts to enlarge its conquests might be 
dangerous, and it was better to preserve, not to risk, its accumu- 
lated wealth. This warning was not heeded, however, by Mo- 
cenigo’s successors, who feared that standing fast on the positions 
so far conquered would mean the beginning of a decline. 

The doge Francesco Foscari risked a further policy of conquest 
in mainland Italy, dismembering the realm of Filippo Maria Vis- 
conti while the Turks encroached upon the Byzantine Empire in 
the East. Foscari carried out his first Lombard conquests in the 
territory of Brescia in 1426 just as Thessalonica fell to the Turks, 
and held the river Adda (1432-54) while the Turks took Con- 
stantinople (1453). Greed for territorial conquest made Venice 
forget the greater profit to be won in the East and involved Vene- 
tian policy, not only in the tangled web of Italian balance of power 
but in the conflicts between the great powers of Europe on a scale 
out of proportion to Venetian forces and aims. The Peace 
of Lodi (1454) did not ease the situation in Italy, which was 
threatened by foreign intervention. It was followed by the for- 
mation of the Italian League for the restoration of political balance 
eg the Italian states, which produced a merely ephemeral ac- 
cord. 

Turkish expansion in the eastern Mediterranean after the fall 
of Constantinople involved Venice in war: Euboea (Negroponte) 
fell in 1470 to the Turks, with whom the Venetians finally made 
peace in 1479. But Venice was soon involved in another war, this 
time with Ferrara (1481), in which it conquered the Polesine 
(1484). This merely increased the opposition of the other Italian 
states to Venetian territorial expansion. 

Europe Against Venice—This internal discord made Italy a 
prey to invading foreigners, Spanish, French, and German. By 
1508 these powers, together with the pope, the Hungarians, the 
Savoyards, and the Ferrarese, united to form the League of Cam- 
brai against the Venetians, who were defeated at the Battle of 
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Agnadello. Venice was saved from the worst results of this event 
by internal discords within the League of Cambrai, but Venetian 
territories on the mainland were diminished, and at the same time 
the consequences of the economic crisis could no longer be avoided 
Not only was the Eastern market lost, but the discovery of new 
lands to the West and new trade routes to the East released Eur 

from dependence on the Venetian market. Venice ceased to bea 
Mediterranean power; it became a European power but without 
the advantages of the Atlantic states, now open to the New World, 

Venetian policy in the 16th century was dictated by the need to 
keep intact its political, economic, and territorial heritage against 
the advance of the Turks on the one side and the pressure of the 
great Western European powers on the other, This need supplied 
the reason for Venice’s intervention in the Italian crisis of Charles 
V and in its struggle against the Turks, from the defeat of Preveza 
in 1538 to the victory of Lepanto and the loss of Cyprus in 1571; 
and for its tenacious resistance to ecclesiastical pressure from 
the pope. So Venice declined into economic stagnation, embit- 
tered by a constitutional conflict between the Consiglio dei 
Rogati and the Council of Ten for control of the public finances, 
As the great Venetian statesman and historian Paolo Paruta (1540- 
98) pointed out, Venetian peace and neutrality meant defending 
the immediate interests of the nation but ceasing to take part in 
problems in which it was not directly concerned. Thus the spirit 
of political and religious conservatism grew increasingly tenacious 
in Venice. 

Life and Politics in the 17th Century.—Some scholars have 
detected symptoms of political and spiritual regeneration in the 
period between the end of the 16th and the beginning of the 18th 
centuries, but this is to overlook the slow and progressive with- 
drawal to prepared positions on which Venetian life was then based. 
The political crisis caused by the papal interdict of Venice in 1606 
was not concerned with heresy or reform but with the temporal 
prerogatives of the papacy. Paolo Sarpi (q.v.), the energetic de- 
fender of Doge Leonardo Donà’s policy which had provoked the 
Roman Curia, never contested the legitimacy of papal power, but 
in the temporal sphere he denied that it carried any prerogatives 
superior to the sovereign rights of the state. 

The only perspective open to Venetian policy was the defense 
of Crete, its surviving possession in the eastern Mediterranean, 
against the Turks and of its Adriatic possessions threatened not 
only by the Turks but also by the Spaniards and Austrians. After 
a long campaign (1645-69) Crete fell to the Turks, the Venetians 
being allowed to retain merely a few strongholds, This blow to 
Venetian morale was mitigated, however, by the preservation iy 
Dalmatia, and the government, after allying itself with A 
attempted to reestablish itself in the eastern Mediterranea i 
liberating the Morea (Peloponnese) from the Turks. There 
brilliant campaign of Francesco Morosini in 1684-88 ass yi 
Venice of this new Greek territory, which was finally handed A i 
by the Peace of Karlowitz (Karlovci; 1699). The conquest, ho} 
ever, proved a burden of great and unprofitable expense, an a 
the Peace of Passarowitz (Pozarevac; 1718) the Morea Beats 
to the Turks. Thus ended Venetian activity in the pate 5 
southern Mediterranean, save for an unsuccessful attempt 0 
gerian and Tunisian pirates under Angelo Emo cr d of the 


The End of the Venetian Republic.—The last peri 
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Venetian republic was spent in neutrality, a polic. 
its 16th-century theoreticians. It was neutral no 
cally but spiritually also, being estranged from the fervi ; 
ideas germinating in other nations. There was no lack “i e 
no unwillingness to work or to understand, but Venetian © 
crystallized into a system from which escape was 
Thus one cannot speak of Venetian society in the 18 crystal- 
without referring back perpetually to that 16th-century ommer- 
lization which prevented any reform, whether agrarian, ¢ ni, an 
cial, or political. The plans of Angelo Querini, Giorgio ae 3 
Carlo Contarini, the supposed reformers of the 18th Con eta 
not go beyond the mentality of the noble class which for to hold 
turies had controlled the government and which existe Hy the re 
ancestral tradition or to satisfy personal ambition. In 

formist literature of the century there is a chill dialectic. 
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The end of the republic came after the outbreak of the French 
Revolution, Napoleon, determined to destroy the Venetian oli- 
garchy, claimed as.a pretext that. Venice was hostile to him and a 
menace to his line of retreat during his Austrian campaign of 1797. 
The Peace of Leoben left Venice without an ally. The government 
offered no resistance, and Ludovico Manin, the last doge, was 
deposed on May 12, 1797, A provisional democratic municipality 
was set up in place of the republican government, but later in the 
same year Venice was handed over to Austria, 

The 19th Century.—Between 1798 and 1814 Venice was passed 
back and forth between Austria and France until finally assigned 
to the latter (see VENETIA). In the revolution of 1848 a provi- 
sional republican government was set up by Daniele Manin (g.v.), 
but it fell the following year.. The defeat of Austria by the Prus- 
sians in 1866 led to the incorporation of Venice in Italy, a united 
country since 1861 (see SrvEN WEEKS’ War). 

See further Iraty: History. See also references under “Venice” 
in the Index. 

BretrocraPpHy.—The fullest guide-history is G. Lorenzetti, Venezia e 
il suo estuario, 2nd ed. (1956), See also M, Muraro and A. Grabar, 
Treasures of Venice (1963). 

History: Complete accounts covering the whole of the history of 
Venice: S. Romanin, Storia documentata della repubblica di Venezia 
(1853); H. Kretschmayr, Geschichte von Venedig (1905-34); P. G. 
Molmenti, La storia di Venesia nella vita privata (1925); R. Cessi, 
Storia della repubblica di Venezia (1944) ; see also the series of lectures 
relating to the various centuries of the history of Venice in the series 
ees veneziana, edited by the Fondazione “Giorgio Cini,” vol. 1-7 


Wirtschaftsgeschichte, vol. 2 (1904); R. Heynen, Zur Entstehung des 
Kapitalismus in Venedig (1905); G. Luzzatto, “I piu antichi trattati 


VENIZELOS, ELEUTHERIOS (1864-1936), Greek states- 
man whose policies during the Balkan Wars and World War I con- 
tributed to the territorial expansion of his country, was born at 
Mournies, near Canea, in Crete, on Aug. 23, 1864. He was edu- 
cated at Syra and at the University of Athens and practised law in 
Crete, but in the insurrection of 1889 he was compelled to flee 
from the island. After the revolt he returned and was elected 
to the Cretan Assembly. In 1897 he was one of the leaders of 
the Cretan rising (see Crete: History). In December 1898 Prince 
George of Greece, second son of King George I of the Hellenes, 
landed in Crete as the high commissioner of the great powers, and 
Venizelos became head of the Cretan Executive. Soon at variance 
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with the prince, he formed an opposition group which set up a 
provisional government in the mountains and proclaimed union 
with Greece in March 1905, His party was defeated at the polls, 
but in September 1906 the prince left the island, his place being 
taken by Alexandros Zaimis. From then until 1909 Venizelos was 
sometimes chief of the Cretan government and sometimes leader 
of the opposition. But while the Cretans often came into conflict 
with the protecting powers, Venizelos’ wisdom and moderation 
facilitated the eventual union of Crete with Greece, a result of the 
First Balkan War. 

In 1909, meanwhile, the Military League led a revolution in 
Greece and invited Venizelos to Athens, where he persuaded King 
George and the Military League to revise the constitution, Elec- 
tions were held in August 1910, and Venizelos, who had remained 
a Greek citizen during his Cretan political life, was elected a deputy. 
On Oct. 18 he became prime minister. Though he was then in a 
position, to enforce practically any solution of the constitutional 
problem, he decided to work loyally with the king. The constitu- 
tion was revised in June 1911, the public services were reformed, 
and the Army and the Navy were reorganized. In March 1912 
Venizelos held another election that gave him an overwhelming 
majority in the Chamber of Deputies. By that time he was occu- 
pied with the formation of the Balkan League. The ensuing 
Balkan Wars (g.v.) of 1912-13 led to a considerable expansion of 
Greece’s territory, but the assassination of King George on March 
18, 1913, brought to the throne his son Constantine (q.v.), who 
had not forgiven Venizelos for his attitude toward his brother 
Prince George in Crete. 

When World War I broke out in 1914, Greece’s position was 
difficult. An alliance with Serbia had been signed in 1913, and 
Venizelos was an ardent supporter of the Allies, but the king was 
in sympathy with the Central Powers, Germany and Austria-Hun- 
gary. Early in 1915 Venizelos advocated concessions to Bulgaria, 
support for Serbia, and cooperation with the Allies in the Darda- 
nelles against Turkey in exchange for compensation in Anatolia. 
The king originally approved of the idea but finally vetoed Veni- 
zelos’ decision to accept the Allied overtures, and on March 7, 
1915, Venizelos was forced to resign. In the election that followed, 
in June, the Venizelists secured the return of 190 deputies out 
of 316, but Venizelos was not recalled to power until August. 

The mobilization of Bulgaria on Sept. 29, 1915, brought into 
operation the Greco-Serbian Treaty of 1913 binding Greece to 
help Serbia. Venizelos induced the king to agree to mobilization 
but could not win his consent to the proposed Allied landing at 
Salonika, against which he had to make a formal protest, The 
Allied landing began on Oct. 5, and on that day the king dismissed 
Venizelos. Zaimis, the new prime minister, maintained his position 
for a month, but on the-accession of Stephen Skouloudis to power 
the Chamber was dissolved. Elections were held on Dec. 19. 
Venizelos’ party abstained from the polls in protest, and Dimitrios 
Gounaris secured a majority for his policy of neutrality. 

Venizelos spent the winter and spring of 1915-16 trying to get 
the king to change his mind. But the surrender of Eastern Mace- 
donia to the Bulgarians in the summer of 1916 and the hold-up of 
the Allies at Salonika had strengthened Constantine’s position, 
and on Sept. 25, 1916, Venizelos sailed with his principal supporters 
for Crete. Thence he sent out proclamations calling on all true 
patriots to support the Entente. Proceeding to Salonika early in 
October, he formed a provisional government, which was recog- 
nized two months later by Great Britain and France. In 1917, 
after the dethronement and departure of Constantine, Venizelos 
returned to Athens on June 26 and took over the government of 
the country for the new king, Alexander. Mobilization was or- 
dered, and Greece formally entered the war on the Allied side. 

Between the Armistice of November 1918 and his fall from 
power two years later, Venizelos was almost continuously absent 
in Paris and London, achieving diplomatic victories for the Greeks 
at the peace conferences and acquiring a European reputation as a 
statesman, In July 1919 he reached agreement with the Italians 
on the cession of the Dodecanese and secured an extension of the 
Greek area of occupation in Anatolia. The Treaty of Neuilly 
with Bulgaria (Nov. 27, 1919) and the Treaty of Sévres with Sul- 
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tan Mohammed VI’s government of Turkey (Aug. 10, 1920) were 
triumphs for Venizelos and for Greece. 

Venizelos returned to Athens in September 1920. Within a few 
weeks the strength of his position in Greece had ebbed away. 
Apart from the effect of his long absences, his popularity suffered 
both from the continuance of the war in Anatolia, where Mustafa 
Kemal’s Ankara government was holding out against the imposi- 
tion of the Treaty of Sèvres (see Greco-TurkisH War), and 
from the maintenance of martial law in Greece itself. King Alex- 
ander died suddenly in October; Venizelos was defeated in the 
general election of Nov. 14, 1920, and Constantine was recalled 
to the throne on a wave of popular emotion. 

From December 1920 Venizelos took no official part in affairs 
till the disastrous defeat of the Greeks in Anatolia had led to 
Constantine’s final abdication in September 1922. Constantine’s 
son then became king as George II. Subsequently Venizelos rep- 
resented Greece at the Lausanne Conference for peace with Tur- 
key, which produced the treaty of July 24, 1923. As the elections 
of Dec. 16 again gave him a majority, he returned to Athens on 
Jan. 4, 1924, to become prime minister a week later, but on Feb. 6 
he resigned, being unwilling to abolish the monarchy. On March 
25 Greece became a republic. 

In 1928 Venizelos returned to politics, forming a new govern- 
ment on July 3 and securing a large majority in the election of 
Aug. 19. He resigned office on May 21, 1932, but was again prime 
minister from June 6 to Oct. 31, and from Jan. 17 to March 6, 
1933. During his last years of office he succeeded in restoring 
normal relations with all Greece’s neighbours, even achieving a 
détente with Turkey (1930). Toward the end of the period his 
position was weakened by the effect of the world economic crisis. 

In March 1935 Venizelos put himself at the head of a revolt 
in Crete designed to frustrate the plans for restoring the monarchy. 
The plot failed, and that was the end of his career. He died in 
Paris on March 18, 1936. 

Brsriocrapny.—S. B. Chester, Life of Venizelos (1921); H. A. Gib- 
bons, Venizelos (1921); D. Alastos, Venizelos: Patriot, Statesman, 
Revolutionary (1942). (B. S.-E.) 

VENLO, a town in Limburg Province, Neth., lies in the valley 
of the Meuse (Maas) River, near the German border, 43 mi. (69 
km.) NNE of Maastricht by rail. Pop. (1960) 33,349. Its main 
streets are narrow and irregularly built. The picturesque town 
hall (1597-1600) contains paintings by Jan van Scorel (1495— 
1562) and Hendrik Goltzius (1558-1617). St. Martin’s Church 
dates from the 15th century. Post-World War II structures in- 
clude the railway station, the Meuse bridge, and the Office of the 
Board of Labour. Wire cables, chemicals, bricks, envelopes, and 
bicycles are manufactured. Venlo is the location of the Vegetable 
Marketing Board and headquarters of many forwarding agencies. 
In volume of the Netherlands’ international traffic it ranks third, 
after Amsterdam and Rotterdam. (H. J. P.-S.) 

VENNOR, HENRY GEORGE (1840-1884), Canadian 
geologist, ornithologist, and meteorologist, revised the classification 
of the Laurentian System of rocks. He was born at Montreal, 
Que., on Dec. 30, 1840. After graduating from McGill University, 
Montreal, in 1860, he was placed, in 1866, on the staff of the 
Canadian Geological Survey, with which he continued until 1880. 
His studies of the great Laurentian System brought him a wide 
reputation and election to the Royal Geographical Society. He 
traced the Lièvre, Rouge, and Gatineau rivers to their sources and 
called attention to the phosphate deposits between the Gatineau 
and the Lièvre. Over a period of many years he studied the char- 
acters and courses of storms, deducing a number of general prin- 
ciples. From 1877 to his death on June 8, 1884, he published 
Vennor’s Almanac. He also wrote Our Birds of Prey (1876). 

VENOM, a toxic secretion of animal origin produced by 
specialized glands often associated with spines, teeth, or other 
piercing devices; some are skin or cuticular secretions. (Toxins 

produced by plants are called poisons; see Poisonous PLANTS.) 
The venom apparatus may be primarily for killing or paralyzing 
prey or may bea purely defensive adaptation. Venoms of snakes, 
centipedes, and some marine invertebrates are also digestive fluids. 

Few venoms are toxic by mouth or injurious when deposited on 
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unbroken skin or mucous membranes. Most are effective on} 
when introduced into the skin or deeper tissues, Local neat 
include wheals, blisters, and violent inflammation, often followed 
by necrosis, muscle spasm, and disturbances in sensation. Sys. 
temic effects include local or widespread hemorrhages, destruc- 
tion of blood cells, and disturbances that render the blood less 
coagulable or cause abnormally rapid clotting. Irritative effects 
on the nervous system may include excitement, convulsions, vomit. 
ing, diarrhea, or tetany; depressive symptoms include clouding of 
senses, paralysis, and weakening or arrest of respiration and heart- 
beat. 

Most major animal phyla contain venomous species, but rela- 
tively few are significantly dangerous to human life. Among these 
are certain snakes (cobra, coral snake, rattlesnake, etc.) and 
lizards (Gila monster, beaded lizard), some scorpions, several 
spiders (black widow, brown recluse, etc.), some social insects 
(bee, wasp, ant, etc.), and a few jellyfish. Dangerous but caus- 
ing few accidents because of habitat or habits are sea shakes 
(Hydrophidae), scorpion fish (Synanceja), and some cone shells, 
Common venomous animals that rarely or never cause human 
fatalities include sea anemones, fire corals, most jellyfish, some sea 
urchins, centipedes, most spiders and scorpions, certain ticks and 
mites, many insects, fishes with poisonous spines (sting rays, 
weever fish, certain catfish), and many mildly poisonous snakes, 
Of biological interest but little medical significance are the am- 
phibians with toxic skin secretions, venomous lizards (Gila mon- 
ster), and venomous mammals (the platypus and a shrew, Blarina). 

Venom poisoning is primarily a problem of rural tropical re- 
gions. Statistical data are frequently unreliable; however, the 
total morbidity may be roughly estimated as 1,000,000 cases an- 
nually. World mortality from snake bite is estimated at 30,000 
annually; fatalities from other bites and stings might add another 
5,000. The greatest number of deaths occur in the Indian sub- 
continent and southeastern Asia. 

Therapy for venomous bites involves: (1) confinement of the 
toxin near the site of injection by ligature or application. of cold 
followed by slow release or removal of the toxin by incision and 
suction; (2) neutralization by immune sera; (3) administration of 
pharmacological antagonists, e.g., corticosteroids, antihistamine 
drugs; (4) supportive and symptomatic measures, such as blo 
transfusion and analgesics. Treatment must be carefully adjusted 
to the situation. 

Antivenins are obtained from serum of animals immunized by te: 
peated sublethal doses of venom or detoxified venom. Ananu 
possess the usual immunological specificity. Serum produce 
against one kind of rattlesnake venom will, for example, neutralize 
to some extent venoms of other rattlesnake species but will be m 
effective against cobra venoms. Antivenins are usually less potent 
than bacterial antitoxins, and large doses are required. Human 
immunization against venoms is possible but rarely done. id 
immunity is of short duration and not highly effective. (See also 
SNAKE: Venom.) vt th 

The chemical composition of many venoms 1$ imperfectly 
known. The majority contain several active principles. Se 
tography, electrophoresis, and antigenic analysis show 4 to pa 
tein fractions in snake venoms. Venom of the spider Latro AN 
tredecimguttatus contains at least 5 protein fractions. din 
venoms show enzyme activity; 13 enzymes have been Te A 
Indian cobra venom. Some scorpion venoms contain 4 non 

A $ vasp venoms 
low molecular weight bound to protein. Bee and wasp \ te 
contain histamine and acetylcholine, as well as active protei Mig; 
ponents. Some venoms are relatively simple organic compouns» 
e.g., bufotoxins from toads, canthardin from blister beetles. 

See articles on the various venomous animals, as COBRA: 
MONSTER, JELLYFISH, SCORPION. 

See E. E. Buckley and N. Porges (eds.), Venoms, 6); Hb 
American Association for the Advancement of Science (195 Plants 
Keegan (ed.), Venomous and Poisonous Animals and ede M.) 
of the Pacific Region (1963). Car af 

VENOSA (ancient Venusta), a town in Potenza Pre ll 
southern Italy, lies 52 mi. (84 km.) SSE of Foggia by ™ iwo 18° 


(1961) 11,848 (commune). The town, situated between 
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vines on the lower slope of Monte Vulture (4,354 ft. [1,327 m.]), 
is an episcopal see and an agricultural centre. Stones from the 
Roman amphitheatre are built into the walls of the abbey church 
of Sta. Trinita, consecrated in 1059 but much restored. It con- 
tains the tombs of the Norman soldier of fortune Robert (g.v.) 
Guiscard, his wife, and half brothers. There is a massive 15th- 
century castle, and north of the town are Jewish catacombs with 
inscriptions of the 4th-5th centuries A.D. 

Originally a Lucanian settlement, the,place was taken by the 
Romans after the Samnite War (291 B.c.); from its position on 
the Appian Way it became an important Roman garrison town. 
The poet Horace was born there, and his poems (such as the 
“Carmen Saeculare”) mention places in the vicinity. 

VENTA, a river of Lithuania and Latvia, U.S.S.R., has its 
source in a small lake in the Zhmudsk Upland of northwest Lithu- 
ania, It flows roughly northwest, crossing into Latvia and en- 
tering the Baltic Sea at Ventspils. The Venta is 217 mi. (349 
km.) in length, The upper course is in a valley cut through the 
moraines of the Zhmudsk Upland; the middle course, marked by 
rapids, passes through Devonian dolomites and sandstones, and 
the lower course crosses the coastal lowland of Latvia. The chief 
right-bank tributaries are the Vadakste and Abava, those from the 
left are the Virvyéia (Virvite) and Varduva. The Venta is navi- 
gable for about 15 mi. (24 km.) up to Piltene. The principal 
town on the Venta is the ice-free Baltic port of Ventspils (q.v.). 

(J. P. Co.) 

VENTIDIUS, PUBLIUS (the cognomen Bassus, sometimes 
used, is not well attested), Roman general. When young he was 
captured in his native town of Asculum (which had joined the So- 
cial War, the revolt of the Italian socii, or allies, from Rome) by 
Pompeius Strabo, in whose triumphal procession he was led in 89 
B.c. Though derided by ancient writers as a “muleteer,” he was 
probably an army contractor. Later he won the support of Julius 
Caesar, with whose help he entered the Senate, After Caesar’s 
death, as praetor in 43, he raised three legions in Picenum and 
went to help M. Antonius (Mark Antony) after his defeat at 
Mutina. He was rewarded by being made consul suffectus (43). 
Sent later by Antony to expel the invading Parthians from Asia 
Minor and Syria, he defeated them near the Taurus Mountains 
and at Mt. Amanus in 39, and at Mt. Gindarus in 38. He died 
soon after celebrating his Parthian triumph in 38 and received a 
public funeral. (H. H. Sp.) 

VENTILATION: see HEATING AND VENTILATION. 

VENTIMIGLIA, a town of Imperia Province, Liguria, Italy, 
lies along the Riviera di Ponente (western Riviera) near the 
French border at the mouth of the Roia River, 18 mi. (29 km.) 
ENE of Nice. Pop. (1961) 22,655 (commune). The modern 
part on the left bank has wide avenues and gardens that extend 
inland to the hills and eastward along the coast to Bordighera. 
The medieval part (on the right bank) contains the cathedral, with 
a Madonna by Barnaba da Modena and an octagonal baptistery 
(11th century), the Romanesque church of S. Michele, and 13th- 
century towers and fortifications. Beyond the modern part is the 
site of the “Nervine” town (Roman Albium Intemelium or Al- 
bintimilium), with remains of a theatre. This town, capital of the 
Intemelii and later a Roman municipium, was on the Via Julia 
Augusta between the mouths of the Rutuba (Roia) and the Tor- 
rente Nervia. The Palazzo del Comune houses a museum of local 
antiquities. At Mortola Inferiore are the Hanbury Botanical Gar- 
dens. The nearby Grimaldi Caves have yielded Paleolithic re- 
mains (see GRIMALDI FossiLs). Ventimiglia has a noted flower 
market, and fruit is cultivated in the district. (M.T.A. N.) 

VENTNOR, urban district on the southeast coast of the Isle 
of Wight, Eng. Pop. (1961) 6,435. It is in the Undercliff Dis- 
trict at the foot of St. Boniface Down, a chalk cliff 787 ft. (240 
m.) high, the highest point in the island and belonging to the Na- 
tional Trust. The town, built on a succession of terraces, is one 
of the most popular holiday and health resorts in England. From 
a small fishing hamlet it grew in the 19th century into a fash- 
ionable town. Bonchurch (where Dickens lived and Swinburne 
is buried), St. Lawrence, and Wroxall are in the urban district. 
Market gardening and agriculture are carried on. 
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VENTRILOQUISM, the art of “throwing” the voice; i¢., 
speaking in such a manner that the sound seems to come from 
a distance, or a source other than the speaker. At the same time 
the voice is disguised (partly by its heightened pitch), adding 
to the uncanny effect. The art of ventriloquism was formerly sup- 
posed to result from a peculiar use of the stomach during in- 
halation—hence the name, from Lat. venter + loqui, “belly- 
speaking.” In fact, the words are formed in the normal manner, 
but the breath is allowed to escape slowly, the tones being muf- 
fled by narrowing the glottis, and the mouth being opened as little 
as possible, while the tongue is retracted and only its tip moves. 
This pressure on the vocal cords diffuses the sound; the greater 
the pressure the greater the illusion of distance. 

A figure or dummy is sometimes used by the ventriloquist to 
assist in the deception. The ventriloquist animates the dummy by 
moving its mouth while his own lips remain still, thereby com- 
pleting the illusion that the voice is the dummy’s, not his. When 
not using a dummy the ventriloquist employs pantomime to direct 
the attention of his listeners to the location or object from which 
the sound presumably emanates, 

Ventriloquism is of ancient origin. Traces of the art are found 
in Egyptian and Hebrew archaeology. Eurycles of Athens was 
the most celebrated of Greek ventriloquists, who were called after 
him Eurycleides, and also engastrimanteis (“belly prophets”). 
It is not impossible that the priests of ancient times were masters 
of this art, and that to it may be ascribed such miracles as the 
speaking statues of the Egyptians, the Greek oracles, and the stone 
in the River Pactolus, the sound of which put robbers to flight. 
Many primitive peoples of modern times are adepts in yentrilo- 
quism; e.g., Zulus, Maoris, and Eskimos. It is well known also 
in Hindustan and China. In Europe and the United States ven- 
triloquism holds a place in popular entertainment. 

BretiocrapHy.—Edgar Bergen (who won international recognition 
during his career as an entertainer with his dummy “Charlie Mc- 


Carthy”), How to Become a Ventriloquist (1939); D. Craggs, ABC. 
of Ventriloquism (1944); A. Van Rensselaer, Fun with Ventriloquism 


(1955). (E. J. BN.; X.) 
VENTRIS, MICHAEL GEORGE FRANCIS (1922- 
1956), British archaeologist and architect, won renown in 1953 
for deciphering inscriptions on tablets of about 1500-1200 B.C. 
(See Minoan Linear Scripts.) The brief inscriptions on these 
tablets, found on the mainland of Greece near Pylos and else- 
where and in the island of Crete, were proved to have been written 
in Greek. The dialect (conventionally known as Mycenaean) 
is the oldest Greek known and belongs to the Achaean subdivision, 
which includes Aeolic, the dialect of Alcaeus and Sappho, as well 
as of the oral poetry, known only in an Ionic transformation, in 
which the songs that went into Homer's Iliad were composed. 
Born at Wheathampstead, Eng., July 12, 1922, Ventris was an 
architect by profession, with an interest in Greek archaeology 
that inspired him to seek the correct interpretation of the tablets, 
many of which were discovered around 1900 at Cnossus, in Crete. 
His method was essentially that of statistical analysis in conjunc- 
tion with the stray hints obtained by the so-called combinatory 
method (analysis of the various arrangements of the syllabic signs), 
and his results, which might have been obtained much earlier but 
for the opposition of established archaeological authority, were at 
once acclaimed as correct and supplemented by the cooperation 
of many Greek scholars. His authoritative work on the tablets, 
written in collaboration with John Chadwick, was published post- 
humously in 1956. Ventris died near Hatfield, Eng., on Sept. 6, 
1956, as the result of an automobile accident. (J. Wx.) 
VENTSPILS (Russian Vinpava), an ice-free Baltic seaport 
of Latvia, U.S.S.R., at the mouth of the Venta River. Pop. 
(1959) 27,400. There was a settlement of Vends by the 10th cen- 
tury, mentioned in the Swedish runes, The castle originally built 
(1290) by the Livonian Order is still preserved. In the time of 
Jacob, duke of Courland (1642-82), there were shipbuilding yards 
for merchant vessels and warships, and there was trade communi- 
cation with the West Indies and West Africa (see CourLAND). 
The town suffered during the Swedish-Polish wars. Industrial 
prosperity started with the opening of the Ventspils-Moscow- 
Rybinsk railway in 1904. The town is second to Riga in Latvian 
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ports for export of timber. There is a fishing harbour and the 
oil pipe-line from Volga district ends there. When Riga is frozen, 
Ventspils, 111 mi. (179 km.) distant by rail, acts as an outer har- 
bour for it. (J. A. Bo.) 

VENTURA (officially SAN BUENAVENTURA), a city in south- 
ern California, U.S., and seat of Ventura County, occupies a splen- 
did site on the Pacific Coast overlooking Santa Barbara Channel, 
65 mi. (105 km.) NW of Los Angeles. Incorporated in 1866, the 
city, the oldest in the county, developed from a settlement out- 
side the Franciscan mission that Father Junípero Serra founded in 
1782 and named for St. Bonaventura. 

. The city’s economy depends mainly upon adjacent oil fields; 
upon a varied agricultural production of the hinterland, including 
citrus fruits and lima beans; and upon nearby military installa- 
tions, Ventura is not a port, although it was once a stop for coast- 
wise shipping, and, at a few moorings in Pierpont Bay, oceangoing 
tankers receive oil pumped through underwater lines. 

Under its charter of 1932, the city adopted a council-mdnager 
form of government in 1933. Ventura (junior) College was es- 
tablished in 1925, 

The city is a part of the Oxnard-Ventura standard metropolitan 
statistical area (Ventura County). For comparative population 
figures see table in CALIFORNIA: Population: San Buenaventura. 

(At. H. C.) 

VENTURI TUBE, a short pipe with a constricted inner 
surface, used to measure fluid flow and as a pump. Named for G. 
B. Venturi (1746-1822), the Italian physicist who first noted the 
effects of constricted channels on the flow of fluids, the venturi 
tube (fig. 1) has a converging portion, or nozzle, and a narrow por- 
tion, or throat. If the fluid ve- 


locity is V, and the fluid pressure THROAT 
P, at the entrance to the con- y, +v 
verging portion (as indicated by 
gauge no. 1), the velocity will in- aero NE 
crease as the fluid passes through 
the converging portion, whereas GAUGE NO 
GAUGE NO. 1 


the pressure will drop. At the 
throat the velocity Vo is higher 
than V,, and the pressure P3 is 
lower than P;. The fluid in the converging portion is accelerated. 
This acceleration is caused by a force due to the pressure dif- 
ference; thus, P, is greater than Po. 

There are countless applications of the venturi principle. Fig. 1 
illustrates a venturi meter for measuring rate of fluid flow. The 
flow rate is correlated with the pressure difference. There are 
various devices in which the low pressure at the venturi throat is 
used to cause or induce the flow of some fluid into the venturi 
tube. As illustrated in fig. 2, the low pressure at the venturi 


throat can-be used to pump or in- 


duce the flow of some other fluid. 
> FLOW s 


FIG, 1.—VENTURI TUBE 


In the carburetor of most in- 
° e% ternal-combustion engines, air 
flows through a venturi channel; 
at the venturi throat gasoline 
vapour is drawn into the air 
stream. In the usual aspirator 
, pump, water passes through a 

venturi channel, and air is drawn into the venturi throat by the low 

pressure. 

. W. Sear: Wes i - 
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VENUS is the second of the planets in order of distance from 
the sun. At its maximum elongations it recedes about 47° or 48° 
from the sun, so that in middle latitudes it can set or rise more than 
3 hours after or before the sun. When seen in the western sky 
in the evenings, i.e., at its eastern elongations, it was called by the 
ancients Hesperus, and when visible in the mornings, że., at its 
western elongations, Phosphorus. 

Like the earth, Venus is enveloped in an atmosphere. This is 
shown by the fact that near inferior conjunction with the earth 
the extremely thin crescent of the visible portion of the illumi- 
nated hemisphere has often been observed to exceed 180°, while 
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INDUCED FLUID 
FIG. 2.—VENTURI PUMPING DEVICE 
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at the time of actual entry on the sun’s disk during the transit 
of 1882, as soon as about three-quarters of the planet's body 
was in front of the sun, the remaining portion was completely 
outlined by a narrow border of light. This atmosphere of Venus 
is apparently heavily cloud-laden, and, since the intensity of 
the solar radiation is almost exactly twice what it is at the earth’s 
distance, the planet shines with a dazzling lustre, its stellar magni- 
tude varying from —3.3 to —4.4. Its greatest brightness is at- 
tained at about 36 days on either side of inferior conjunction, its 
elongation from the sun then being 39°, and its phase similar to 
that of a 5-day-old moon. When suitably situated the planet is 
easily visible at noonday with the naked eye, and after dark it 
readily casts a shadow. 

The Atmosphere of Venus.—Venus is a very disappointing 
object when viewed through the telescope, because it usually 
presents nothing but a cloud-covered disk that shows only a general 
fading of light toward the terminator and perhaps a brightening 
at the cusps, especially the southern cusp. Faint diffuse markings 
have occasionally been detected visually, but they are so rare and 
indefinite in character as to make the planet of scant interest ex- 
cept to the most patient of observers. 

Apparently the first photographs of Venus that showed markings 
were taken by F. Quénisset in 1911. Photographs of Venus in 
infrared and violet light were taken by W. H. Wright at the Lick 
observatory in 1924, Contrary to expectation the infrared photo- 
graphs showed nothing, but faint shadings appeared on the violet 
images. The first systematic series of photographs of Venus in 
ultraviolet light was taken by F. E. Ross at the Mount Wilson 
observatory in 1927. The photographs of Venus in ultraviolet 
light of effective wave length about \ 3,600 always showed definite 
markings upon the disk. The markings are predominantly of a 
banded type that are presumably cloud formations in the upper 
atmosphere. Since the markings change from day to day, the at- 
mosphere is evidently in a state of violent turbulence. 

Composition of the Venusian Atmosphere.—In 1932 ab- 
sorption bands in the spectrum of Venus at Ad 7,820.0, 7,882.9 
and 8,688.7, which later were identified with carbon dioxide (COs), 
were discovered by W. S. Adams and Theodore Dunham, Jr. G 
Herzberg found that the amount of CO, above the reflecting layer 
of Venus corresponds to a path length of 1,000 m. at atmospheric 
pressure, compared with 2.2 metre-atmospheres for the earth. 
There can be no doubt of the great abundance of CO in the 
atmosphere of Venus. - 

Repeated attempts to detect oxygen and water vapour 1n the 
atmosphere of Venus failed until 1959, when evidence for water 
vapour was obtained from records of the planet made from 4 
manned balloon flying 15 mi. above the earth’s surface. 

From spectra of the night sky of Venus, N. A. Kozyrev | 
many bands which he identified with those arising from pee A 
of nitrogen and ionized nitrogen. Other bands photographed by 
Kozyrev have been tentatively identified by H. C. Urey and ce 
Brewer with those of ionized carbon monoxide and ionized cat! a 
dioxide. In 1959 a broad shallow band between about 3800 an 
4500 A was found in the spectrum of Venus by C. C. Kiess E that 
co-workers. This structureless band is virtually identical bi i 
produced by nitrogen tetroxide (N20,). Finding nitrogen atte 
ide in the planet’s atmosphere may explain why free Beas 
never been found. The oxygen apparently is locked up 10 
chemical compounds. 3 

Temperature of Venus.—Radiometric me: 
Venus in 1923 and 1928 by S. B. Nicholson and 
mean temperature of —33° C. (—27° F.) for th 
—38° C. (—36° F.) for the daylight side. John Strong 
Sinton in 1953-54 obtained a temperature of —40 C. 


found 


asures made o 
E. Pettit gave 2 
e night side an 


myo? F.) 


the temperature of the outer atmosphere. 
12° C. (54° F.) derived from the distribution ai 


carbon dioxide bands apparently refers to a ag on 315 cm. 


atmosphere. Measures of the radiation from Vena ] Research 
wave lengths with the 50-ft. radio telescope of the a _ Sloan 
laboratory by C. H. Mayer, T. P. McCullough and R: f about 


aker gave an apparent black body (q.v.) temperature 0 
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320° C. (608° F.). On Dec. 14, 1962, the spacecraft Mariner 2 
came within 21,468 mi. of Venus, and for 35 minutes scanned the 
planet with special instruments. The information secured was 
then communicated to the earth 35,000,000 mi. away. Mariner 
scanned the disk at wave lengths of 19 mm. and 13.5 mm, The 
results obtained indicated a temperature of 427° C. (801° F.) for 
the surface, in good agreement with those obtained by radio. 

The Rotation of Venus.—Visual observations of occasional 
vague markings on the disk of Venus are so contradictory as to be 
useless for rotation measures. The uniform bands shown on the 
ultraviolet photographs are also of no help. 

Attempts to measure the rotation spectroscopically from the 
Doppler effect were made in 1903 by V. M. Slipher, in 1923 by 
C. E. St. John and Nicholson, and in 1956-57 by R, S. Richardson. 
The period of rotation was evidently so long that the spectroscopic 
method as ordinarily applied failed in each of these cases. It is 
worth noting, however, that in all three cases the results indicated 
that the rotation was retrograde. 

A measure of the rotation period of Venus using radar technique 
was attempted in the spring of 1961 with signals radiated by the 
Goldstone tracking station’s 85-ft. transmitting antenna of the Jet 
Propulsion laboratory of the California Institute of Technology. 
Preliminary results gave a period of about 225 days, the same 
length as the Venusian year. The measurements were repeated in 
1962 with improved instrumentation. A period was derived con- 
sisting of 230 days plus or minus 40 or 50 days, The direction of 
rotation appeared to be retrograde. 

Position of the Axis of Rotation.—The orientation of the 
axis of rotation may be calculated on the assumption that the 
ultraviolet cloud bands are parallel to the planet’s equator. Using 
this method, G. P. Kuiper in 1954 found that the north pole of 
Venus is directed toward a point in the sky at right ascension 
(R.A.) 53°, declination (dec.) +81°. The inclination of the 
equator of Venus to the plane of its orbit is 32°. From similar 
observations the writer found the position of the north pole to be 
R.A. 311°, dec. +-64°, with an inclination of 14°, The difference 
in position of the axis from the two determinations is 29°, which 
is about as good agreement as can probably be expected, con- 
sidering the uncertainties involved. 

The Nature of the Surface and Cloud Layer.—Early in the 
20th century the cloud layer of Venus was believed to consist of 
water vapour and the surface to be covered by steaming marshes 
and oceans similar to those of the earth in its early history. When, 
in 1932, high dispersion spectra of Venus failed to disclose 
evidence of water vapour, the composition of the cloud layer was 
left more of a mystery than ever. The radiometric tempera- 
ture of —40° C, is too high for the clouds to be condensed carbon 
dioxide. 

The high temperature at the surface of Venus is attributed to a 
“greenhouse” effect. The atmosphere is assumed to be relatively 
transparent to sunlight in the visible and infrared, but has enough 
water vapour and carbon dioxide so that it is nearly opaque to the 
far infrared heat radiation of the surface. The atmosphere thus 
acts as a heat trap, like the glass walls of a greenhouse, prevent- 
ing the surface radiation from escaping and causing the surface 
temperature to reach the high values observed by radio. Applying 
the greenhouse model, according to Carl Sagan, one would expect 
the surface of Venus to be dry, calm, overcast and extremely hot. 
The sun would be visible through the high cirrus clouds and pos- 
sibly would be somewhat reddened by dust in the lower atmos- 
phere, The chances for life forms based on familiar terrestrial 
biochemistry seem very remote under these circumstances. 

Satellite.—There is no significant evidence for a satellite of 
Venus, It seems unlikely that the planet can have a companion 
more than 50 mi. in diameter. 

Transits of Venus.—Revolving round the sun inside the earth’s 
orbit, Venus sometimes transits the sun’s face and is seen projected 
on it as a small black disk. Were the planet’s orbit plane coinci- 
dent with that of the earth, these transits would, of course, occur 
at each ‘inferior conjunction, but, because of its inclination, a 
transit can happen only when the two planets pass near one of the 
nodes of Venus at about the same time, which is possible at present 
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only in June and December. Actually a transit happens but four 
times in 243 years, and the intervals between transits are succes- 
sively 8, 1054, 8, 1214, 8, 1054 years et seq., as illustrated in the 
following table of dates of these phenomena: 


1518, June 2 1639, Dec. 4 1874, Dec. 9 
1526, June 1 1761, June 6 1882, Dec. 6 
1631, Dec. 7 1769, June 3 2004, June 8 


The first transit to be actually observed was that of 1639, the oc- 
currence of the event having been calculated by Jeremiah Hor- 
rocks, a young clergyman, who was curate of Hoole, near Preston, 
in Lancashire, Eng. 

Following on the suggestions of Edmund Halley a century later, 
transits of Venus were utilized for the determination of the solar 
parallax, which gives the distance of the sun—a quantity of funda- 
mental importance to the astronomer, Practical difficulties, how- 
ever, in the observations, arising from the effect of irradiation 
in introducing uncertainties as to the precise moments of the in- 
ternal contacts between the limbs of the sun and planet, rendered 
the method unsatisfactory, and far more effective ways of at- 
tacking the problems are now available. 

In the following data, figures on the orbit of Venus are reliable, 
but those on the planet itself are very uncertain and may be revised 
considerably in the future as better values become available. 


Mean distance from the sun a ead 67,270,000 mi, 


Minimum distance from the Earth . . . . 24,600,000 mi. 
Eccentricity of orbit . + + + 0,00680 

Sidereal period asp Aa aka teed, Cave. 
Synodic period K . «~ 584 days 

Orbital velocity . . DN Ar SRL BEC, 
Diameter . a: ein, aS a eee TOL. 

Mass Sy GAR Ce oy Swern kar 0826i(Barth 
Dedsity icles Shee - 6 +) «+ 0,88 (Earth 
DARI cin 57 yn a aX ayin aes AC WALEL aod) 
Velocity of escape. LA Pet AER a aan ROCs 
Surfacespravity © a on ay eee 0.84 gi 
Inclination of equator to orbit . . . . à {i ee 
Albedowg ig): a) 05, ie Sie Soran aE 

Colop inder 0°! A E e Sigs ina nares 

Rotation period . . . c. 230 days 


See also references under “Venus” in the Index. 
(T. E. R. P.; R. S. Ry.) 

VENUS is an Italian goddess of very obscure origins and 
basic functions. The Latin form of her name is Venus, genitive 
Veneris, plural Veneres. It is generally held that she is connected 
with vegetable gardens, on the strength of several passages in 
Latin literature that associate her with gardening, and especially 
a fragment of a comedy of Gnaeus Naevius (3rd century B.c.), in 
which Venerem expertam Volcanum, “Venus who has felt Vulcan’s 
embrace,” means cooked potherbs, olera cocta. Naevius is clearly 
referring not only to the native goddess but also to Aphrodite as 
wife of Hephaestus, the Greek god of fire. Hence his testimony 
is somewhat weakened for the earliest period of Venus’ cult. On 
the other hand Venus’ name is more or less certainly associated 
with words, Latin and other, that contain the idea of “charm, win- 
someness, beauty.” Perhaps the two types of evidence may best 
be reconciled by comparing her with the Greek Charites (see 
Graces), who seem originally to have been agricultural deities. 
In both cases, the “beauty” or “charm” would be, not that of 
wild nature, but that of a garden plot producing a good crop and 
so delighting the eye of its cultivator. 

Venus had no worship in Rome in early times, as Varro shows, 
attesting that he could find no mention of her name in old records. 
This is corroborated by the absence of any festival for her in the 
oldest calendar, and by her lack of a flamen (special priest), Her 
cult among the Latins, however, seems to be immemorial, for she 
had apparently at least two ancient temples, one at Lavinium, the 
other at Ardea, at which festivals of the Latin cities were held. 
Hence it was no long step to bring her to Rome, apparently from 
Ardea itself. But how she came to be identified with so important 
a deity as Aphrodite remains a puzzle, as does her name, which 
ought to be neuter, by analogy with, for example,’ funus, -eris; 
munus, -eris. 

That Venus’ identification with Aphrodite took place fairly 
early is certain: A contributory reason for it is perhaps the date 
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(Aug. 19) of the foundation of one of her Roman temples. Aug. 19 
is the Vinalia Rustica, a festival of Jupiter; hence he and Venus 
came to be associated, and this facilitated their equation, as father 
and daughter, with the Greek deities Zeus and Aphrodite. But the 
most important cause of the identification was the reception into 
Rome of the famous cult of Venus Erucina—i.e., of Aphrodite 
of Eryx (Erice) in Sicily—this cult itself resulting from the iden- 
tification of an oriental mother-goddess with the Greek deity. This 
reception took place during and shortly after the Second Punic 
War. A temple was dedicated to Venus Erucina on the Capitol in 
215 B.C., and a second outside the Colline gate in 181 B.c. The 
latter developed in a way reminiscent of the temple at Eryx with 
its harlots, becoming the place of worship of Roman courtesans, 
hence the title of dies meretricum (“prostitutes’ day”) attached to 
April 23, the day of its foundation. 

The importance of the worship of Venus-Aphrodite was in- 
creased by the political ambitions of the gens Julia, the clan of 
Julius Caesar, and, by adoption, of Augustus. They claimed 
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descent from Iulus, the son of Aeneas; Aeneas was the alleged 
founder of the temple of Eryx and, in some legends, of the city 
of Rome also. From the time of Homer onward, he was made the 
son of Aphrodite—that is, the Trojan clan of the Aeneadae prob- 
ably had a hereditary cult of their local mother-goddess—so that 
his descent gave the Iulii divine origin. Others than the Iulii 
sought to connect themselves with a deity grown so popular and 
important, notably Gnaeus Pompeius, the triumvir. He dedicated 
a temple to Venus as Victrixin 55 B.c. Caesar’s own temple, how- 
ever (46 B.C.), was dedicated to Venus Genetrix, and as Genetrix 
she was best known until the death of Nero in a.v. 68. But despite 
the extinction of the Julio-Claudian line she remained popular, 
even with the emperors; Hadrian completed a temple of Venus 
at Rome in A.D. 135. 

As a native Italian deity, Venus had of course no myths what- 
ever. She therefore took over those of Aphrodite, and through her 
became identified with various foreign goddesses. The most note- 
worthy result of this development is perhaps the acquisition by 
the planet Venus of that name. The planet was at first the star 
of the Babylonian goddess Ishtar, and thence of Aphrodite. By 
metonymy, Venus’ name often means “beauty, charm, (power of) 
love” and the like. See also APHRODITE; ASTARTE; ISHTAR, 


See G. Wissowa, Religion und Kultus der Romer, 2nd ed., pp. 288- 
293 (1912); R. Schilling, La Religion romaine de Vénus depuis les 
origines jusqu'au temps d'Auguste (1954). (H. J. R.) 
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VERA, AUGUSTO (1813-1885), Italian philosopher was 
the chief mid-19th-century representative of Italian Hegelianism 
He was born at Amelia in the province of Perugia on May 4, 1813 
and was educated in Rome and Paris. After teaching classieg 
for some years in Geneva, he held chairs of philosophy in various 
colleges in France; subsequently he was professor in Strasbourg 
and in Paris. He left Paris after Louis Napoleon’s coup d'état 
of 1851 and spent nine years in England. Attaching himself with 
enthusiasm to Hegel’s system, Vera (who wrote fluently both in 
French and in English as well as in Italian) became widely influ- 
ential in spreading knowledge of Hegelian doctrine, Without any 
marked originality, his writings were distinguished by lucidity of 
exposition. 

In 1860 Vera returned to Italy, where he was made professor 
of philosophy in the Royal Academy of Milan. In the following 
year he was transferred to Naples as professor of philosophy in 
the university there. As professor he devoted himself especially 
to the history of philosophy and the philosophy of history. He 
held that post until his death at Naples on July 13, 1885, 

VERACRUZ, a central Gulf state of Mexico, with its capital 
at Jalapa (qg.v.). Pop. (1960) 2,727,899; area 28,114 sq.mi. (72,- 
815 sq.km.). It extends for a 50-mi. (80 km.) strip northwest to 
southeast along the Gulf, averaging 435 mi. (700 km.) in width, 
bounded north by Tamaulipas, west by the mountain states of 
San Luis Potosi, Hidalgo, Puebla, and Oaxaca, and southeast by 
Chiapas and Tabasco. The principal rivers rising in these inland 
states terminate in Veracruz, carrying rich soils to the Gulf and 
creating sandbars at their deltas, In addition to the major sea- 
port of Veracruz (q.v.), the state also contains minor ports, notably 
Tuxpan, Alvarado, Coatzacoalcos (Puerto Mexico), and Tonalá. 
Lying in tropical lowlands, the area is generally hot, humid, and in- 
salubrious, especially in the low, level, sandy strips along the Gulf, 
a zone much broken by tidewater streams and lagoons. Behind the 
coastal strips the land rather swiftly to the central plateau 
of Mexico, cut into rich valleys but often characterized by over- 
whelming vegetation of a drenched tropical rain forest; in places 
there are 120 in, (3,048 mm.) of precipitation annually, In the 
west-central parts of Veracruz terminate major mountain chains 
of the Mesa and a volcanic axis, which provide the high peaks of 
Nauhcampatépetl (Cofre de Perote) and Orizaba (Citlaltépetl), 
the latter perpetually snow capped. More than 40 rivers cross the 
state, providing hydroelectric power but also frequent inundations. 

A massive reclamation project involving drainage, hydroelectric 
installations, preplanned cities, and a balanced industrial-agricul- 
tural economy was inaugurated in 1947 by the national govern- 
ment in the basin of the Papaloapan River system. Five dams to 
provide electricity and irrigate 400,000 ac. were built on the river, 
and modern farm methods successfully introduced. Veracruz isa 
rich state, potentially and actually, with its wealth based on com- 
merce, agriculture, and manufacturing, supplemented by produc- 
tion and processing of petroleum at its northern and southern 
extremities. Tropical agricultural products of great importance a 
clude cotton, sugar, rum, pineapples, tobacco, cacao, vanilla, an 
oranges, bananas, and other fruits. Veracruz coffee is excellent n 
abundant, while for subsistence the state grows surpluses of mal 
and beans. Pastoral activities furnish cattle and hides for nation 
consumption. Forest industries supply rubber, cabinet Poa e 
cle, orchids, and numerous medicinal plants. Industries inci 
sugar refining and rum making (centred near Veracruz port), ae 
scattered plants producing beer, matches, candies, soap, eae 
ment, chemicals, and a great range of light industrial Pa ae 
Manufacturing of cotton and other textiles is also carried 
Orizaba (g.v.) and at Cérdoba. i 

The state is rich in archaeological remains of pre-Columtis 
cultures, Olmec, Totonac, and Huastec, among the most note as eX- 
being those at Cempoala. A part of the coast of Veracruz Ta in 
plored in 1518 by Juan de Grijalva, although the first ien at 
= state was made by Hernan Cortés on Good ies! in 

an Juan de Ulúa. tate in 1824. 

J Ulúa. Veracruz became te CRB. MEO y 

VERACRUZ (Veracruz Lrave), city and principa (1960) 
of Mexico, on the Gulf of Mexico, in Veracruz state. Pop: è. 
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144,681; (1964 est.) 167,260. Lying on a slight indentation of 
the coast line, Veracruz is 263 mi. E. of Mexico City, with which 
it is connected by two railways and several highways. It is a main 
entrepôt and communication centre for the gulf littoral and trop- 
ical hinterland; it also taps the industrial areas of Puebla and 
Orizaba, and central areas of the republic to the Isthmus of 
Tehuantepec, with which it is connected by rail. Built on a hot, 
low and barren sandy beach only a few feet above sea level, the 
port site is generally cramped and unhealthful, and natural ad- 
vantages of the harbour are few. It is a narrow channel bounded 
by reefs and small islands, guarded by the island of San Juan de 
Ulúa, a naval base and erstwhile prison, Much of the equipment 
placed in Veracruz before 1910, including breakwaters to protect 
it from storms, deteriorated badly, but a rehabilitation program 
was begun in 1946 to replace and expand unloading equipment, 
warehousing facilities and cargo-handling devices to expedite the 
large trade that passes through this chief entrance to Mexico. The 
port contains three main dock works, capable of handling vessels 
up to 7,000 tons; a dry dock was completed in 1951. The modern 
port and city dates from about 1599, though La Villa Rica de la 
Veracruz (Rich Town of the True Cross) was founded as the 
first Mexican municipality by Cortés in 1519 and shifted its posi- 
tion a number of times. As the chief link between New Spain 
(colonial Mexico) and Cádiz (Spain), Veracruz was a thriving 
place despite its insalubrity, but also a prize of war and pillage. 
In 1653 and 1712-attacks by privateers led to construction of the 
fort on San Juan de Ulúa. Captured by the French in 1838 and 
again by Americans under Winfield Scott in 1847, it fell into 
French hands in 1861 and under U.S. occupation in 1914. Numer- 
ous revolutionary governments and coups aimed at its capture and 
customs revenues following Mexican independence (1821). The 
name Llave was added in honour of Gen. Ignacio de la Llave, 
governor of Veracruz state (1857-60). (Hb. C.; R. B. McCx.) 
VERAGUAS, a province of Panama, extending across the 
isthmus between the Caribbean Sea and the Pacific. Area 4,280 
sq.mi. (11,086 sq.km.); pop. (1960) 131,685, of which 90% was 
rural, Most of the people are in the Pacific lowlands and the lower 
southern slopes of the central highland, which are important agri- 
cultural districts, producing rice, corn, and coffee. Pigs, poultry, 
and cattle are also significant. 
The provincial capital, Santiago (pop. [1960] 8,746), is one of 
the oldest colonial settlements in Panama. (C. F. J.) 
VERBENA, a family of plants typified by the genus Verbena. 
It comprises about 100 genera and more than 2,600 species of 
herbs, shrubs, and trees, predominantly tropical and subtropical, 
though extending somewhat into the Temperate Zone. The family 
is important for teak (g.v.) and a number of garden ornamentals, 
including vervain or verbena (Verbena species). Members of the 
family have opposite or whorled leaves, generally deeply-cut. The 
sessile flowers are aggregated into close spikes. Each flower has 
a tubular, ribbed calyx, a more 
or less irregular, tubular, two- 
lipped corolla, with four (didy- 
namous) stamens springing from 
the interior of the corolla tube. 
The anthers are two celled. The 
ovary is entire or four lobed, and 
always four celled, with a single 
ovule in each cell, The fruit con- 
sists of two to four hard nutlets 
within the persistent calyx. 
There are about 100 species of 
Verbena, mostly natives of tropi- 
cal and subtropical America, 
about 20 being native to the 
United States, a very few species 
occurring also in the Old World. 
Vervain (V. officinalis), native to 
Eurasia and naturalized across 
North America, hybridizes freely 
with native U.S. vervains: white 
(V. urticifolia), blue (V. has- 
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tata), hoary (V. stricta), bracted (V. bracteata), and spreading 
(V. prostrata). 

The garden verbenas are mostly derivatives from a few South 
American species, such as V. teucrioides of southern Brazil and V. 
chamaedrifolia from Argentina and southern Brazil. Various cul- 
tivated forms have been derived also from the North American 
V. canadensis. The range of colours extends from pure white to 
rose coloured, carmine, violet, and purple. Striped forms also are 
cultivated. The garden verbenas are easily raised from seeds sown 
indoors in February or March, but choice varieties can be kept 
true only when raised from cuttings. These are best secured from 
old plants cut down in the autumn and started into growth in 
gentle heat and moisture in the following spring. They root read- 
ily in a compost of sandy loam. 

Other members of the family include lianas or climbing plants. 
Some species bear thorns; others are adapted to desert conditions. 
The lemon-scented verbena of gardens is Lippia citriodora; it dif- 
fers from Verbena in having two, not four, nutlets in the fruit. 
Also cultivated for ornament are the chaste tree (Vitex agnuscas- 
tus), glory bower (Clerodendron), purple wreath (Petrea volu- 
bilis), golden dewdrop (Duranta repens), bluebeard (Caryopteris 
incana), and French mulberry (Callicarpa americana). 

Sand verbenas (Abronia) belong to the four-o’clock family 
(Nyctaginaceae). 

VERBOECKHOVEN, EUGENE JOSEPH (1799-1881), 
Belgian artist, whose paintings of sheep, horses, and cattle in land- 
scape were at one time eagerly sought for by collectors. He was 
born at Warneton in West Flanders on June 8, 1799, and received 
instruction in drawing and modeling from his father. Subse- 
quently he settled in Brussels and devoted himself almost exclu- 
sively to painting animal subjects. Precise and careful finish is 
the chief quality of his art, which is entirely objective. Verboeck- 
hoven was well traveled, having visited England, Germany, France, 
and Italy. He was a member of the academies of Brussels, Ghent, 
Antwerp, Amsterdam, and St. Petersburg. His long life and cease- 
less industry account for the enormous number of his pictures in 
public and private collections. In addition to his paintings he 
executed some 50 etched plates of similar subjects. Verboeck- 
hoven died in Brussels on Jan. 19, 1881. 

VERCELLI (ancient VerceLLAE), a provincial capital and 
archiepiscopal see of Piedmont, Italy, is 430 ft. (131 m.) above 
sea level on the Sesia River, at a point where the railways diverge 
for Novara (for Milan), Mortara, Casale Monferrato, and Santhia 
(for Turin). Pop. (1961) 54,740 (commune). The cathedral with 
three cupolas dates from 1572; its library houses a wealth of an- 
cient manuscripts, especially the Codex Vercellensis (see VERCELLI 
Boox). The Romanesque Gothic basilica of S. Andrea (1219-24) 
has lofty towers and a French Gothic interior. The churches of 
S. Paolo, S. Francesco, and S. Cristoforo possess valuable paintings 
of Gaudenzio Ferrari and of his pupil Bernardino Lanini. The 
Visconti Castle is now a prison. Vercelli was the birthplace of 
the painter Giovanni Antonio de’ Bazzi, called Sodoma (1477- 
1549). Historical and cultural institutions include the Borgogna 
Picture Gallery, Leone Museum, and the Vicario di S. Agabio 
(municipal library and archives). Vercelli is a major rice market. 
Other industries include flour milling, food processing, and the 
manufacture of textiles, footwear, and machinery. 

Vercellae was the chief city of the Libici (a Ligurian tribe), and 
later, as a Roman road junction, it became a municipium. Close 
by are the Campi Raudii, where Hannibal won his first victory on 
Roman soil (218 s.c.) and where in 101 B.C. Marius and Catulus 
routed the Cimbri. 

VERCELLI Province (area 1,159 sq.mi. [3,001 sq.km.]; pop. 
[1961] 405,052) extends from the Valsesia Alpine region (north) 
to the Vercellese Plain (south). The latter is intensively irrigated 
by the Cavour Canal and numerous streams and is known as the 
“European rice centre,” producing also wheat, maize (corn), and 
rye. The area from Biella to Borgosesia is highly industrialized, 
(T. A.; X.) 

VERCELLI BOOK (Covex Vercettensis), an Old English 
manuscript, written in the late 10th century, containing texts of 
the poem Andreas, two poems by Cynewulf (qg.v.), namely The 
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Fates.of the Apostles and Elene, The Dream of the Rood, an Ad- 
dress of the Soul to the Body and a fragment of a homiletic poem, 
as well as 22 prose homilies and a prose Life of St. Guthlac. It 
was found in the cathedral library at Vercelli, north Italy, by 
F. Blume in 1822. K. Sisam has shown that marginalia in the 
manuscript prove it to have been in English use in the 11th century, 
and that an excerpt from a Latin psalm, with neumes (a plainsong 
form of notation), on folio 24 b, was probably added in Italy, 
either in the late 11th or first half of the 12th century. This ex- 
cludes the possibility that the manuscript was taken to Italy, 
either in the 13th century, by Cardinal Guala, a native of Vercelli, 
on his return from England where he had been papal legate, or 
after the Renaissance, as had been previously suggested. It was 
probably taken there by one of the numerous Anglo-Saxon pilgrims 
on the way to Rome, But for the survival of this manuscript, 
there would be only two “signed” poems of Cynewulf, and one of 
the greatest Old English poems, The Dream of the Rood, would be 
known only in the brief fragments inscribed on the Ruthwell cross. 
The homilies include important examples of prose uninfluenced 
by Aelfric. For comment on the individual works in the Vercelli 
Book, see the article ENGLISH LITERATURE. 

BreriocrapHy.—There is a facsimile, with introduction, by M. 
Förster, Il Codice Vercellese (1913). All the verse texts were ed. by 
R. P. Wiilker, Bibliothek der angelsächsischen Poesie, ii (1894), and by 
G. P, Krapp, The Vercelli Book (1932), where bibliographies of earlier 
works are given. The prose homilies ii, vi, ix, xv, and xxii were ed. by 
M. Forster, Der Vercelli-Codex CXVII in Festschrift fiir Lorenz Mors- 
back (1913), Förster also edited homilies i-viii in Bibliothek der 
angelsächsischen Prosa, xii (1932). The Life of St. Guthlac was ed, by 
P, Gonser in Anglistische Forschungen, xxvii (1909). See also K. Sisam, 
“Marginalia in the Vercelli Book,” Studies in the History of Old English 
Literature (1953). M (D. Wx.) 

VERCINGETORIX (d. 46 8.c.), Gallic chieftain, who raised 
a revolt of all Gaul against Caesar in 52 B.c. He was the chief of 
the Arverni (q.v.), a large tribe living round modern Clermont- 
Ferrand. For the history of the campaign see CAESAR, GAIUS 
Jurus. He surrendered to Caesar at the capture of Alesia late in 
52, was exhibited at Caesar’s triumph in 46, and was then put to 
death. This was not the first revolt of the Gauls nor the last, but 
it was certainly the most nearly successful; Vercingetorix became 
a national hero to 19th- and 20th-century Frenchmen. 

See Caesar, De bello Gallico, book vii; C. Jullian, Vercingétorix 
(1901; reprinted 1963). 

VERDE, (JOSE JOAQUIM) CESARIO (1855-1886), a 
major Portuguese poet, revived the Portuguese poetic idiom by 
adopting colloquial language and exploring its potentialities of 
meaning, at a time when the exalted rhetoric of Romanticism was 
still common. He was born on Feb. 25, 1855, in Lisbon, where he 
studied at the faculty of arts. Fruit farmer, businessman, and 
bohemian, he made a few visits to London and Paris. Almost all 
his poems were published in literary magazines, and his own early 
death (in Lisbon on July 18, 1886) prevented him from collecting 
them himself. They appeared fn 1887 under the title O Livro de 
Cesário Verde, 1873-1886, edited by his friend the literary critic 
Silva Pinto. Research has proved, however, that the text is not en- 
tirely reliable; the only good text of Verde’s poems, together with 
some letters, Obra Completa de Cesdrio Verde, was edited by Joel 
Serrao in 1964, 

Verde’s influence on avant-garde writers has been lasting and 
extremely fertile. Intent on rediscovering reality, he unveils its 
evil and seamy side with an ironical Baudelairean exasperation, 
especially in his masterpiece “O Sentimento de um Ocidental.” 
His descriptions of city life are delicate and sensitive, and he 
praises the ideal of a vigorous outdoor life served by honest labour 

and genuine love. He dismisses as emotional tushery the humble 
worship of feminine beauty. 

See A. Casais Monteiro, “Cesário Verde,” in Perspectiva da Litera- 
tura Portuguesa do Século XIX., vol. ii (1948); J. Serrao, Cesário 
Verde: Interpretação, poesias dispersas e cartas (1957; rev. ed., 1961); 
Pedro da Silveira, “A ‘Obra Completa’ de Cesário Verde,” Vertice, 
nos. 248-251 (May-June and July-August 1964). (L. DoE S. R.) 

VERDI, GIUSEPPE FORTUNINO FRANCESCO 
(1813-1901), Italian composer of the 19th century, was born at 
Le Roncole, in the duchy of Parma, on Oct. 10, 1813. He showed 
his musical gift at an early age and received some lessons: from 


VERCINGETORIX VERDI 


| the village organist, 
Il Carlo Verdi, keeper 9 
Í and grocery, was too 
him a thorough educati 
the boy attracted th 
Antonio Barezzi, a m 
an amateur of music i 
bouring town of By 
encouraged and assist 
his musical education, 
copying parts and deput 
the organist of the tow 
began to compose 
local philharmonic -s 
the church, At the 
was sent to Milan, om 
ship secured for him | 
to enter the conservat 
was, however, rej 
over the age limit. 
in Milan for three years, studying with Vincenzo Lavig 
cian on the staff of the theatre La Scala. 

In 1834 Verdi returned to Busseto to claim, with 
support, the vacant office of maestro di cappella. The 
party, however, had secured the post for a candidate 
and’a factional dispute followed. This experience fosi 
anticlericalism, though he remained always a Catholic. 
appointed master of music to the Commune and played 
in the life of the town. In 1836 he married Margheri 
his patron’s daughter. 

An opportunity of composing an opera, Oberto, to 
Milan in 1836 for its production there at the Teatro 
matico; however, the project was abandoned. This firsti 
Verdi was produced instead at La Scala on Nov. 17, 18 
sufficiently successful to secure him a commission to Wi 
more operas for La Scala. The first of these, Un gio 
(September 1840), an opera buffa, was so ill received 
withdrawn after one performance. Verdi, who had 
his wife and a year previously his infant son—ano! 
died before he left Busseto—was overcome with desp: 
he would never write another opera. Bartolomeo J 
director of La Scala, released him from his contract 
he thought the wound had healed, pressed on the youn 
a libretto based on the story of Nebuchadrezzar. Vi 
reluctantly until, coming upon the words of a chort 
in captivity, he was suddenly released from his inhi 
this libretto he composed Nabucco ; its production; in 
lished his reputation in Italy. Among the singers in 
Giuseppina Strepponi, at this time Merelli’s mistress 
been instrumental in the acceptance of Oberto by b 
She was to become, after a scandal-ridden interlu 
second wife, ul 

Verdi had been born in a divided Italy. He was a€ 
France at the time of his birth and now felt himself to 
eigner” in Austrian-dominated Milan. It may be that th 
Nabucco set a spark to his patriotism, which in succ 
made him a spokesman of Italian aspirations and led to 
with the Austrian censorship. The Italian public certa 
the prayer of the Jews for delivery from captivity to 
condition as subjects of the Austrian Empire. The 
operas—I Lombardi (1843), a tale of the Crusa 
(1844), based on Hugo’s Hernani; J due Foscari (1844 
Byron’s The Two Foscari; and Giovanna d’Arco (1845 
vided opportunities for the expression of patriotic 
spite of the censorship under the guise of dramatic prop’ 
til Cavour and Garibaldi succeeded in establishing a 
dependent Italy under the king of Sardinia and first 
Victor Emmanuel II, Verdi—whose very name was 
for Vittorio Emmanuele Re d’/talia—remained the 
sician laureate of the popular cause, to the detriment 
his development as a musician, 

In Macbeth (1847) Verdi took a definite step forw 
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the biblical theme had contributed to the grandeur of Nabucco, 
unmatched in the romantic melodramas that followed it, so the 
tragic theme of Shakespeare’s drama was bound to call forth the 
best in a composer of his stature. Much that is trite and crude, 
as well as immensely forceful, remains in Macbeth, but there are 
also intimations of the genius that was to produce Don Carlos, 
Aida, and Otello. 

Verdi’s popularity in Italy attracted attention abroad. In 1846 
he went to Paris for a production of Ernani and in the following 
year to London, where 7 masnadieri, based on Schiller’s Die 
Räuber, was performed for the first time. He returned to Paris 
and revised Z Lombardi for performance in French as Jérusalem 
and remained in Paris for some months. There he renewed his 
friendship with Giuseppina Strepponi, who had retired from the 
stage to teach singing. An intimate relationship developed, but 
though there was no impediment to their marriage neither was will- 
ing to go through the formality. Giuseppina, a devout Catholic, 
seems to have felt herself unworthy to be Verdi’s wife. Verdi ag- 
gravated the scandal and brought upon himself the rebuke of his 
first wife’s father by installing Giuseppina at Sant’ Agata, a prop- 
erty he had purchased near Busseto. Verdi seems to have been 
quite unconscious of the social enormity of his conduct. He re- 
sponded to local censure by refusing to have anything to do with 
Busseto and its musical activities, having first repaid with interest 
the contribution made by the town to his musical education. In 
1859, seven years after their arrival in Busseto, he and Giuseppina, 
destined to live in happy union for the remainder of their lives, 
went off to a village in Savoy and legalized their relationship in the 
eyes of church and state. 

In the meantime he had composed the three operas that have 
done most to familiarize his name: Rigoletto (1851), JI trovatore 
(1853), and La traviata (1853). In Rigoletto he made an impor- 
tant advance toward a coherent presentation of the dramatic ac- 
tion in music. There is less distinction between the recitatives, 
which tend toward melodic arioso, and the arias, which (with the 
obvious exception of the Duke’s strophic song in the last act) have 
lost some. of their formality and are skilfully dovetailed into what 
precedes and follows them, Moreover, the musical interest is con- 
centrated mainly in the series of duets culminating in the famous 
quartet, which is, in effect, a double duet for Gilda and Rigoletto 
on one side of a wall and Maddalena and the Duke on the other. 

Il trovatore with its violent heroic action and melodramatic hor- 
rors evoked a different kind of music, powerful and impassioned in 
its outpouring of splendid melody. An even greater contrast is 
afforded by La traviata with its more intimate mood and lyrical 
pathos, a vein which Verdi had previously attempted in Luisa 
Miller (1849). 

These three great successes of Verdi’s middle years were not 
achieved without tribulation. The composer was by now strongly 
suspect to the censorship, and Hugo’s Le Roi s'amuse, on which 
Rigoletto was based, contained an attempted assassination of a 
king, which was politically taboo, and a curse, which was blasphe- 
mous. Only after numerous concessions to the authorities was the 
libretto sanctioned. With La traviata it was a different matter. 
Alexander Dumas’s La Dame aux camélias had just caused a con- 
siderable scandal in Paris, and Verdi’s operatic version of it, though 
at first performed in late-17th-century costume, too obviously 
broke away from the type of remote subject considered proper in 
opera for it to be tolerated. For this reason, and also because a 
stout prima donna was cast in the role of the frail heroine, the first 
performance was a fiasco. “Is it my fault or the singers’? Time 
will show,” was Verdi’s laconic comment. 

Verdi had now become an international figure, and the change in 
his status was reflected in the development of his art. From 1855 
to 1870 he was mainly occupied in producing works for the Paris 
Opéra and other theatres conforming to Parisian operatic stand- 
ards, which demanded spectacular dramas in five acts with a ballet. 
Verdi, always a conscientious craftsman, willing to provide what- 
ever his patrons demanded, set himself to compose “grand” operas 
on the Meyerbeerian scale, though he groaned at the Opéra’s lavish 
demands. His first essay in the new manner, Les Vêpres siciliennes 
(1855), represents a sad falling-off from the standards of Rigoletto 
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and its two successors. The fault lay partly with the libretto by 
Eugéne Scribe, who simply transferred the action of a book he had 
written for Donizetti (// Duca d’Alba) from the Netherlands in 
the 16th century to Sicily in the 13th, where it was considerably 
less appropriate. As Donizetti’s opera had not been performed, 
Verdi was unaware of the deception. 

Two operas for Italian theatres, Simon Boccanegra (Venice, 
1857) and Un ballo in maschera (Rome, 1859), show in a lesser 
degree the impact of the grand operatic style and the enrichment 
of Verdi’s powers as an interpreter of human character in music. 
Boccanegra, despite a gloomy and excessively complex story, holds 
attention by the subtle presentation of character and not, as in 
most of the earlier operas, simply by means of melodious music 
and the effective coups de théâtre. Un ballo in maschera, a 
romantic version of the assassination of Gustavus Adolphus IIT 
of Sweden, was potentially a more satisfactory drama; but the 
ferment of Italian nationalism was at this time powerful, and, 
owing to the attempt in 1858 on the life of Napoleon III by Felice 
Orsini, the censorship was particularly severe upon the subject of 
assassination. After a long wrangle it was agreed that the scene 
should be set in Boston in the 17th century instead of Stockholm 
in the 18th. 

This was the last occasion on which Verdi had to endure inter- 
ference from a foreign censorship. In 1861 Italy was united as 
a kingdom. Cavour, the political architect of the new state, was 
anxious to obtain the services in Parliament of distinguished Ital- 
ians outside the world of politics. Verdi reluctantly agreed to 
stand for election to the Chamber of Deputies, which he dutifully 
attended in Turin; but he took no active part in politics. He re- 
signed his seat in the Senate, and in his last years, he declined a 
marquisate. 

In 1862 Verdi represented the musicians of his country at the 
Great Exhibition in London, for which he composed a cantata to 
words by Arrigo Boito. In the same year his next grand opera, 
La forza del destino, was produced in St. Petersburg. This was 
followed in 1867 by Don Carlos, based on Schiller’s drama; it was 
produced at the Paris Opéra, Again there is an evident advance 
in subtlety of characterization and in the handling of the orchestra. 
These qualities were brought to the highest pitch in Aida, com- 
missioned by the khedive to celebrate the opening of the Suez 
Canal and produced in Cairo in 1871. For this masterpiece, as for 
Macbeth, Verdi wrote a detailed scenario; Antonio Ghislanzoni 
was commissioned to turn this into verse, the form of which was 
in many instances stipulated by Verdi. 

Verdi had reached the summit of his career, and, apart from 
supervising Italian productions of the operas earlier produced 
abroad, he retired to his estate at Busseto, whose cultivation he 
superintended with no less care than he applied to operatic re- 
hearsal, In 1873, while awaiting the production of Aida at Naples, 
he wrote a string quartet, the only instrumental work of his ma- 
turity. In the same year he was moved by the death of Alessandro 
Manzoni, the Italian patriot and poet, to compose a Requiem Mass 
in his honour; in it he incorporated the final movement of an aban- 
doned Mass for Rossini, a work which was to have been written by 
a number of Italian composers. 

Tito Ricordi, Verdi’s publisher, was reluctant to allow his most 
profitable composer to rest on his laurels. He contrived a recon- 
ciliation with Boito, who had offended Verdi by some youthful 
criticism (see Borto, ARRIGO). A proposal that Boito should write 
a libretto based on Othello attracted Verdi, but the poet was first 
asked to revise the unsatisfactory libretto of Simon Boccanegra, 
which he greatly improved. The Othello project then took shape, 
and the opera was presented at La Scala in 1887. In his 74th year 
Verdi, stimulated by a libretto incomparably superior to anything 
he had previously set, had produced his tragic masterpiece. In 
Otello the drama is completely absorbed into a continuous and 
flexible musical score that reflects every aspect of the characters 
and every movement of the action. 

After an enormously successful tour with Otello throughout 
Europe, Verdi once more retired to Sant’ Agata, declaring that 
he had produced his last work. But one more Shakespearean opera 
was to come. Boito, with jnfinite skill, converted The Merry 
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Wives of Windsor, strengthened with passages adapted from the 
Henry IV plays, into the perfect comic libretto, Falstaff, which 
Verdi set to miraculously mercurial music. This, his last dramatic 
work, produced at La Scala in 1893, avenged the cruel failure of 
Verdi’s only other comedy in the same theatre 53 years before. 

After Falstaff Verdi turned to choral composition, producing ex- 
perimental settings of Ave Maria and of Laudi alla Vergine Maria, 
the words from Dante’s Paradiso, These, together with the more 
substantial Stabat Mater and Te Deum, were published m 1898 un- 
der the title Quattro pezzi sacri. He wrote nothing more. In 1897 
Giuseppina’s death had broken the long partnership, and Verdi 
himself grew gradually weaker in health. While staying in Milan 
he suffered a stroke and died six days later, on Jan. 27, 1901. 

Verdi’s dramatic works and the immense development that they 
represent changed the whole face of Italian opera. He achieved, 
in fact, the transformation of opera into music drama. Few operas 
of later generations were not in some way indebted to the revolu- 
tion, comparable only to Wagner's, which Verdi brought about. 

For comparisons of the styles of Verdi and Wagner see Har- 
mony: The 19th Century; Music: The Evolution of Musical 
Style. See also OPERA: The 19th Century. 

Breriocrarny,—C, Bellaique, Verdi (1911); C. Gatti, Verdi, 2 vol. 
(1931); F, Toye, Giuseppe Verdi: His Life and Works (1931); F. 
Bonavia, Giuseppe Verdi (1930); F. Walker, The Man Verdi (1962) ; 
D. Hussey, Verdi (1963); G. Cesari and A. Luzio, 7 Copialettere di 


G. Verdi (1913); A. Luzio (ed.), Carteggi verdiana, 4 vol, (1935-47). 
(Dy. H.) 


VERDON, a river of southeastern France and a left-bank 
tributary of the Durance, which it enters near Vinon, a few miles 
above the Pont Mirabeau. The Verdon flows 110 mi. (177 km.) 
through the wild and deserted mountains of Provence in a deep- 
cut valley. In its upper course it flows south to Castellane, where 
Route Napoléon crosses its valley. Below Castellane the river 
turns west and flows for an additional 13 mi. (21 km.) through a 
spectacular gorge of white limestone, 800 to 2,300 ft. (240-700 
m.) deep, from which it emerges south of Moustiers-Sainte-Marie, 
Modern corniche roads circuiting the gorge were opened in 1947 
and 1953. Below the gorge the Verdon flows toward the Durance 
along the southern edge of the great embayment of soft Miocene 
rocks that extends up the Durance Basin to Digne; but before it 
joins the Durance, it engages in the limestone again below Quin- 
son. The Verdon’s basin as a whole is one of the poorest and most 
scantily populated parts of France. Above Castellane the Verdon 
Valley was dammed (1950) by the Castillon and Chaudanne bar- 
rages to impound water for hydroelectric power. (Ar. E. S.) 

VERDUN, an ancient fortress-city in the département of 
Meuse, France, lies on the Meuse River (there canalized) 40 mi. 
(64 km.) W of Metz on the main road to Paris. Pop. (1962) 
21,406. Practically destroyed in World War I, it has been rebuilt 
with wide streets and modern buildings. The massive Tour Chaus- 
sée (late 14th century), on the west bank of the Meuse, is formed 
by round towers crowned with battlements and joined by a porch; 
it served chiefly as a military prison. The ancient Romanesque 
Basilique Cathédrale shows styles from the 11th to the 16th cen- 
tury. A cloister leads from it to the Great Seminary and the 
Episcopal Palace. In the same quarter beyond the Esplanade de la 
Roche is the Citadel with underground casements, and remains of 
the Sth-century church of Saint-Vanne. The whole forms an im- 
posing group on the Heights of the town. La Princerie, 16th cen- 
tury, now houses the Municipal: Museum. The surrounding dis- 
trict is mainly agricultural and is well wooded. Verdun has some 
small foundries and factories producing furniture. 

Verdun, the Roman Verodunum, has been an episcopal see since 

the 4th century. In 843 the treaty partitioning Charlemagne’s 
empire was signed there. The city was for long disputed between 
France and Germany, and not until the Peace of Westphalia 
(1648) was it formally united to France. In 1792 it was besieged 
by the Prussians, and in 1870 by the Germans, who occupied it 
until 1873. By the Treaty of Frankfurt (1871) the German fron- 
tier was fixed barely 30 mi. (50 km.) away, and the hills around 
Verdun were heavily fortified to counterbalance the German 
stronghold of Metz. The long and terrible battle fought in the 
surrounding countryside during World War I is commemorated by 
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numerous monuments, of which the most remarkable are the (Qs. 
suaire de Douaumont and the Monument de la Victoire. 

are many impressive cemeteries (Allied and German) in the a 
and war museums are in the Citadel and the restored 17th-cen 
Hôtel de Ville. The latter contains documents relating to the 
battle and decorations awarded to the city. Verdun, with its 
Champs de Bataille circuits (tours), is a much visited National 
sanctuary. During World War II it was heavily bombed by the 
Germans following its liberation by the Americans on Sept, 1 
1944. (Re, : 

The fortress of Verdun, forming one of the main barton at 
the road to Paris from the east, was’ the primary objective of the 
German campaign of 1916, Following the battles of the Frontiers 
and the Marne early in the war, the French line had been estab. 
lished 6.2 mi. N of Verdun, and the sector had remained quiet for 
18 months. Although intelligence warnings of an impending Ger- 
man offensive reached French headquarters early in 1916, they 
were not given sufficiently serious consideration, Furthermore, 
the Verdun fortifications had been largely stripped of their heavy 
guns, partly as a result of Allied disenchantment, after the fall 
of Belgium, with the ability of such strongpoints to withstand 
attack. 

At 7:15 A.M, on Feb, 21 the Germans commenced bombardment 
on a 15-mi. front, and at about 4:45 p.m. the first infantry at- 
tack was launched, Within three days the Germans had captured 
the first of the French positions, and the second was taken in one 
day. On the evening of the 24th the French commander in chief, 
Gen. Joseph Joffre, handed over the operations before Verdun to 
a fresh army, the 2nd, commanded by Gen. Henri Pétain, The 
following day a party of Germans took the almost deserted Fort 
Douaumont, one of the vital points of the Verdun defenses. 

The French held, however, and Pétain reorganized the battle 
plan, dividing the area into four sectors, Despite considerable 
transportation problems—all but one light railway and one road, 
nicknamed the “Sacred Way,” into the salient had been closed— 
reinforcements and artillery were brought in, Beginning on Feb, 
26 the Germans launched a series of violent attacks and gained 
some ground before stopping, exhausted, on the 29th, 

The Germans had failed to gain an immediate decision at Ver- 
dun, and they soon realized that the British Army was about to 
attack on the Somme. For four months they kept the Battle of 
Verdun going with furious tenacity in order to disorganize the at- 
tack being prepared by the Allies in Picardy, while for the French 
the problem was to hold on at Verdun without ceasing to Bi 
for the Somme. Fort de Vaux, covering the main French line 7 
defense on the east bank, was taken on June 7. By the 23rd t í 
Germans had almost reached Belleville Height, the last outwor 
of Verdun, and Pétain was preparing to evacuate the east ban’ 

Meanwhile, however, the Brusilov offensive, the last great Rus- 
sian effort of the war, had begun on the eastern front, and i 
Battle of the Somme opened on July 1. The Germans ae s ij 
tacked at Verdun on July 11, but were repulsed. There we 
fighting throughout August, and on Sept. 3 another Gere 
failed. The Battle of Verdun, properly called, had ende! “ble to 

With the immediate pressure relieved, the French were Charles 
plan a counteroffensive, and on Oct. 24 and Dec, 15 Gen. in the 
Mangin retook most of the ground that had been lost ani Jace 
year, with comparatively light losses. The final action too ie 
on Aug. 20, 1917, when the French attacked after six a 
heavy artillery preparation, and by Aug. 21 only Beaumon 
mained in German hands, timated 

Casualties suffered in the Battle of Verdun have been ¢ en the 
at approximately 700,000, about equally divided betwe 
French and German forces, held the 

VERE, the name of a famous English family that has idom 
hereditary office of lord great chamberlain (g.v.), the “bans 
of Oxford from 1142 to 1703, and the dukedom of St. 
(through the female line) since 1726. Two of its member ei 
outstanding soldiers in the reigns of Elizabeth I, James ” near 
Charles I, It derived its name from the village of Matin) 
Bayeux, in France, Its founder Auarey pe VERE 1 (¢ 10) iddle- 
was granted lands in Essex, Suffolk, Cambridgeshire, an 
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sex by William the Conqueror and had his seat at Castle Heding- 
ham in Essex. His son AUBREY DE VERE 1 (c. 1090-1141) was 
made lord great chamberlain of England in 1133, His son AUBREY 
DE VERE m (c. 1110-1194) was created earl of Oxford in 1142. 
His descendant JoHN (1312-1360), 7th earl, fought at Crécy 
(1346) and at Poitiers (1356). John’s grandson Ropert (1362- 
1392), 9th earl of Oxford (g.v.), was the favourite of Richard IT; 
he was attainted in 1388, but his uncle AUBREY (c. 1338-1400) 
was restored to the earldom in 1393. His son RicHarp (c. 1385- 
1417), 11th earl} held a command at Agincourt (1415). Richard’s 
son' JoHN (1408-1462), 12th earl, was tried by the earl of 
Worcester for plotting against Edward IV and beheaded, together 
with John’s eldest son, Aubrey, but their deaths were avenged by 
the 12th earl’s second son, JoHN (1442-1513), 13th earl of Ox- 
ford (g.v.), who tried and condemned Worcester after the restora- 
tion of Henry VI. On the death without issue of the 13th earl’s 
nephew JoHN (1499-1526), 14th earl, the title passed to this 
John’s cousin, also Joun (d. 1540), 15th earl, a descendant of 
the younger ‘son of the 11th earl. GEOFFREY, a younger son of 
the 15th earl, was father of the “fighting Veres,” Sir Francis and 
his brother Sir Horace. 

Sim Francis (1560-1609) commanded the English troops in the 
Netherlands that fought against Spain in the service of the United 
Provinces. He distinguished himself at Sluys (1587) and at Ber- 
gen op Zoom (1588), when he was knighted. In May 1589 he 
commanded the English forces and played a prominent part in the 
campaigns (1590-97) of Maurice of Nassau, which finally drove 
the Spanish out of the provinces east of the IJssel River. In 1596 
he served in the expedition that sacked Cadiz. In 1598 he returned 
to the Netherlands, helped take Turnhout, and was made general 
of all the English forces in the Netherlands and governor of Brielle. 
Wounded at the capture of Nieuwpoort (1600), he then conducted 
the siege of Ostend (1601-02). He died in London on Aug. 28, 
1609, 

Sir Horace VerE, Baron VERE or TitBury (1565-1635), Sir 
Francis’ younger brother, served under him in the Netherlands and 
was knighted for his part in the Cadiz expedition. He fought at 
Nieuwpoort and’ Ostend. He was at the siege of Jülich (1610) 
and was governor of Brielle from 1609 to 1616. He commanded 
the English expedition (1620) to assist Frederick V, elector pala- 
tine, during the Thirty Years’ War but, with inadequate forces, 
was compelled to surrender at Mannheim in 1622. Returning to 
Dutch service in 1624, he made a brilliant but unsuccessful attempt 
in 1625 to relieve Breda, besieged by the Spanish general Ambrose 
Spinola, and took a leading part in the siege of °S Hertogenbosch 
(1629) and Maastricht (1632). He was created Baron Vere of 
Tilbury in 1625. Sir Horace died in London on May 2, 1635, and 
was buried, like his brother, in Westminster Abbey. 

Epwarb (1550-1604), 17th earl of Oxford (q.v.), grandson of 
the 15th earl, was a poet and dramatist and patron of the arts, 
who squandered much of the family wealth. When his son HENRY 
(1593-1625), 18th earl, died during the siege of Breda, the title 
was disputed between ROBERT (1575-1632), his second cousin, 
who became 19th earl, and Ropert, Lord Willoughby d’Eresby, 
son of the 17th earl’s half sister Lady Mary Vere. The latter 
Robert became lord great chamberlain, and his descendants held 
the office until 1779 when it passed to co-heiresses. The 19th earl 
was killed at the Battle of Maastricht, and his son Auprey (1627— 
1703) became 20th and last earl of the Vere family. Colonel of 
the Royal Regiment of Horse, called after him the “Oxford Blues” 
(later “the Blues,” the Royal Horse Guard), he joined William 
of Orange in the Revolution and fought at the Battle of the Boyne 
(1690). His daughter Diana (d. 1742) married Charles Beau- 
clerk, 1st duke of St. Albans, and her third son, VERE (1699-1781), 
was created Baron Vere of Hanworth in 1750. His fourth son, 
Auprey (1740-1802), succeeded as Sth duke of St. Albans in 1787. 
His descendant Charles Frederic Aubrey de Vere Beauclerk (1915- 

) became 13th duke in 1964. 

See Sir C. R. Markham, “The Fighting Veres” (1888). 

VERESHCHAGIN (Verestcuaciy), VASILI VASILIE- 
VICH (1842-1904), Russian painter, noted for his war canvases, 
was born at Cherepovets on Oct. 26, 1842. He attended the St. 


983 


Petersburg Academy and studied under Jean Léon Gérôme in Paris. 
Devoting his life to travel, he acquired subjects for canvases from 
on-the-spot impressions in the Caucasus, in the Crimea, along the 
Danube, and in Turkistan with the Russian Army. In the Balkans 
during the Russo-Turkish War (at which time he was wounded), 
Vereshchagin was provided with the themes of some famous war 
pictures. He also painted in Syria and in Palestine and between 
1885 and 1903 traveled in Russia, the United States, and Japan. 
He died at Port Arthur on April 13, 1904, during the Russo- 
Japanese War, while aboard the flagship of Adm. Stepan Makarov. 
Vereshchagin’s historical scenes of the invasion of Russia by Na- 
poleon in 1812 enjoyed extraordinary popularity; innumerable re- 
productions of them were made. The pacifist and humanitarian 
movement of the time made use of a painting of his representing 
a pyramid of skulls (“The Apotheosis of War”), and of the series 
of three representing a Roman execution (“The Crucifixion’), 
sepoys being blown from the guns in India, and the execution of 
Nihilists in St. Petersburg. His works are to be found in Moscow 
at the Tretyakov Gallery and in Leningrad at the Russian Museum, 
His memoirs were published in English in 1887. 

See Eugen Zabel, Weretschagin (1900); A. Lebedev, Vereshchagin 
(1959). (M. N. B.) 

VERGA, GIOVANNI (1840-1922), the most important of 
the Italian Realist School of novelists, was born at Catania, Sicily, 
Sept. 2, 1840. He went to Florence in 1869 and later lived in 
Milan, where the ideas of other writers much influenced his work, 
In 1893 he retired to Catania, where he died Jan. 27, 1922. 

Starting with historical novels, such as J Carbonari della Mon- 
tagna (1861-62), Verga went on to write novels in which psycho- 
logical observation was combined with romantic elements, as in 
Eva (1873), Tigre reale (1873), and Eros (1875). Eventually he 
developed the powers that made him prominent among the Euro- 
pean novelists of the late 19th century and within a few years 
produced his masterpieces: the short stories of Vita dei campi 
(1880) and Novelle rusticane (1883), the great novels I 
Malavoglia (1881) and Mastro-don Gesualdo (1889), and Caval- 
leria rusticana (1884), a play rewritten from a short story, which 
became immensely popular as an opera, Outstanding among 
Verga’s characteristics is his concentrated and realistic representa- 
tion of the life of the poor peasants and fishermen of Sicily. He 
wrote with terse accuracy and an intensity of human feeling that 
constitute a distinctively lyrical realism. D. H. Lawrence trans- 
lated several of his works into English, including Cavalleria rusti- 
cana and Mastro-don Gesualdo, Among other English transla- 
tions may be mentioned The House by the Medlar Tree (1953), 
Eric Mosbacher’s version of 7 Malavoglia. 

Breriocraruy.—Collected works: Una peccatrice e altri racconti 
(1952), Teatro (1952), Tutte le novelle, 2 vol. (1955); Opere, ed. L. 
Russo in Storia e Testi, 63 (1955). Critical works: B. Croce, La let- 
teratura della nuova Italia, vol. iii (1929) ; L. Russo, G. Verga (1934) ; 
N. Capellani, Verga Europeo, 3 vol., with bibliography (1940-54) ; G. 
Cattaneo, G. Verga, in “La vita sociale della nuova Italia,” vol. 6 (1963). 

VERGENNES, CHARLES GRAVIER, Comte pe (1719- 
1787), French statesman important for his support of the Ameri- 
can Revolution and for his services to the cause of European recon- 
ciliation, Born at Dijon on Dec. 29, 1719, he entered the foreign 
service as the protégé of his relative Théodore Chevignard de 
Chavigny, who took him on embassies to Portugal (1739-42), to 
Germany (1742-45), and to Portugal again (1746-49). After 
missions to Coblenz (1750-52), to Hanover (1752), and to Mann- 
heim (1753), Vergennes was ambassador to Turkey from 1755 to 
1768. There he defended French interests throughout the Seven 
Years’ War (q.v.), after which he was instructed to persuade the 
Turks to attack Russia. Sent as ambassador to Sweden, with the 
title of comte, in 1771, he assisted Gustavus III (qg.v.) in the 
coup d’état of 1772. In June 1774 the new French king, Louis 
XVI, recalled him to be minister of foreign affairs. The system 
of private diplomacy, known as the Secret du roi, which Louis 
XV had directed concurrently with official activity, then came to 
an end. 

As early as December 1775 Vergennes was advocating that 
France should give secret financial aid to the insurgent American 
colonists and should begin naval preparations for war against Great 
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Britain (see AMERICAN REvoLUTION). Though Turgot (g.v.) 
strenuously objected on financial grounds (April 1776), the king 
and most of the other ministers supported Vergennes, and after 
Turgot’s fall (May 1776) France was committed to the American 
cause. The decisive alliance with the colonists was concluded on 
Feb. 6, 1778, and Vergennes also procured Spanish assistance 
(1779). 

Vergennes was concerned to prevent the Holy Roman emperor 
Joseph II from using the Franco-Austrian alliance of 1756 as a 
means of promoting Austrian designs against the European balance 
of power. Neutrality in the War of the Bavarian Succession (g.v.) 
enabled France to join Russia in mediating the Peace of Teschen 
in 1779, and in 1784-85 Vergennes countered Joseph’s attempts 
to force the Dutch to open the Scheldt (see SCHELDT QUESTION) 
and to exchange the Austrian Netherlands for Bavaria. Moreover, 
by declining Russia’s suggestion that France should have Egypt 
(1783), he helped prevent a scheme for the partition of the Otto- 
man Empire between Russia and Austria. Having finally achieved 
commercial treaties with Great Britain (September 1786) and with 
Russia (January 1787), he died at Versailles on Feb, 13, 1787. 

BrstiocrarpHy.—Comte de Chambrun, Vergennes (1944). See also 
E. S. Corwin, French Policy and the American Alliance of 1778 (1916) ; 
G. Grosjean, La Politique rhénane de Vergennes (1925); P. Rain, La 
Diplomatie francaise d'Henri IV à Vergennes (1945). (A. Gx.) 

VERGIL: see Vren. 

VERGIL, POLYDORE (c. 1470-1555), Italian humanist, a 
friend of Erasmus, Thomas More, William Grocyn, John Colet, 
and other scholars, occasionally known as P, V. CASTELLENSIS 
from the name of Cardinal Adriano Castelli, whose agent he was 
in England (1502-15), was author of the popular De inventoribus 
rerum, a treatise on inventions. His Anglica historia influenced 
the English chroniclers Edward Hall and Raphael Holinshed and 
anticipated the themes of Shakespeare’s plays on 15th- and 16th- 
century English history. Born at Urbino in the Romagna, Vergil 
was educated at Padua and perhaps Bologna and was ordained 
priest by 1496. Soon after 1498 he entered the papal chancery 
and was sent to England by Castelli as subcollector of Peter's 
Pence (q.v.) (1502-09, 1512-15). Archdeacon of Wells (1508), 
he also, received a prebend in St. Paul’s Cathedral (1513). In 
1515 a letter from Vergil to Castelli criticizing Archbishop (later 
Cardinal) Thomas Wolsey was intercepted; as a result Vergil lost 
his office of subcollector and was imprisoned in the Tower of 
London (April-December). Vergil, who had visited Italy (1513— 
15, 1516-17, 1533), in 1553 returned finally to Urbino, where he 
died on April 18, 1555. 

Vergil’s first publication was an edition (1496) of N, Perotti’s 
Cornucopiae, a commentary on Martial. His first original work 
was the Proverbiorum libellus (1498), known as the Adagia, a col- 
lection of proverbs and aphorisms with comments and moralistic 
reflections. For its 1521 edition Vergil added a collection of 
Adagia sacra, sayings from the Bible, and in 1525 a commentary 
on the Lord’s Prayer. De inventoribus rerum (1499) was Vergil’s 
most important contribution to European letters; by the time of 
his death it had run to about 30 editions, and it was later used by 
such writers as Rabelais and Cervantes. Ludicrous in its ignorance 
of any theory of unconscious and simultaneous development, the 
book yet remains valuable for its wealth of observed contemporary 
detail. A section on Christian antiquities was added in 1521, Ver- 
gil’s edition (1525) of Gildas’ De excidio et conquestu Britanniae 
was the first made of a source for English medieval history. His 

Dialogus de prodigiis, on progidies and portents, appeared in 1531, 
and the three dialogues De patientia, de vita perfecta, de veritate 
et mendacio in one volume in 1545. 

Vergil’s Anglica historia survives in four distinct versions, the 
manuscript (1513), now in the Vatican Library, and the editions 
of 1534, 1546, and 1555 (a 16th-century English translation was 
published in part, ed. by Sir H. Ellis, 1844 and 1846), In the 
manuscript Vergil brought his narrative down to the year 1513, 
but in the first and second editions stopped at Henry VIII’s acces- 
sion in 1509; only in 1555 did he judge it safe to continue as far 
as the birth of the future Edward VI (October 1537). Unpopular 
because of his skepticism about the Arthurian stories in Geoffrey 
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of Monmouth, Vergil was later further vilified as a forej 
papist. Yet many of his views became accepted ( 
Wolsey and Catherine of Aragon are unmistakably 
his). His importance was belatedly recognized when his 
was included among those of great scholars painted in 1€ 
frieze in the Bodleian Library at Oxford. à 

See D. Hay, Polydore Vergil (1952). 

VERGINIUS RUFUS, LUCIUS (a.D. 15-97), R 
mander of Upper Germany in the critical year 68, His 
an undistinguished Roman knight of Mediolanum (Mile 
he became a senator, was made consul in 63, and was a 
to Germany by Nero in 67 in succession to a governor 
been executed. When Vindex (q.v.) revolted in 68, he 
made overtures to Verginius as commander of the nearest 
Verginius replied that he would abide by the decision of the 
and people and then led his army to Vesontio (B n), 
he parleyed with Vindex. But the troops fell upon Vindex? 
army, and Vindex committed suicide after the massacre (N 

After Nero’s suicide in June, Galba, who had supported 
was chosen emperor by the Senate and advanced on Italy. 
disgust of Verginius’ troops, who had tried to make him 
he was summoned to meet Galba at Narbo Martius (Narb 
and relieved of his command. He survived the struggles for 
during the next year, even receiving a second consulate 
Otho for March 69. Under the Flavians he devoted h 
dilettante writing, but in 97 Nerva gave him a third con: 
his own colleague and considered him for appointment to 
cial board. But he died that year from a fall as he was rel 
a speech of thanks to his emperor and was given a publi 
at which the historian Tacitus delivered the oration, He 
a close friend and patron of his compatriot the younger 

Verginius’ behaviour in 68 is a puzzle. He was certi 
fered the empire by his own and later by the Illyrian 
again by Otho’s troops after Otho’s suicide), but it is- 
whether the offers came before or after Nero’s death. 
Tacitus admits, is it certain that he really wanted to declin 
more difficult is his attitude to Vindex. The events wi 
the contemporary historian Cluvius Rufus in a way unpa 
Verginius, but was the discreditable feature his obstinate 
to Nero, or failure to control the troops, or something else 
The account given above, based largely on Plutarch (G 
unsatisfactory, but probably the colloquy with Galba ob 
truth to all but a very few. 

BrstiocrarHy.—cC, M. Kraay, “The Coinage of Vindex an 
A.D. 68,” Numismatic Chronicle, 6th series, vol. ix, pp, 129-149 (1 
G. E. F. Chilver, “The Army in Politics, a.p. 68-70,” Journal 
Studies, vol. xlvii, pp. 29-35 (1957); P. A. Brunt, “The 
Vindex and the Fall of Nero,” Latomus, vol. xviii, pp. 531-5: 
all with references to earlier literature. (G 


VERGNIAUD, PIERRE VICTURNIEN (175 
French Revolutionary orator, the most eloquent of the 
(q.v.). He was born at Limoges on May 31, 1753; a 
man’s son. Recommended by Turgot (q.v.), he was sent 
bursary to the Collège du Plessis in Paris in 1771, He! 
tered a seminary but soon gave up the idea of an eccie 
career. After working in the administration of the ving! 
(the 5% tax on property) in 1778-79, he returned to Limo 
1780, His brother-in-law, the industrialist François 
paid for him to study law at Bordeaux, where he was 
an advocate in 1781. His pleading at the bar prov 
essful, but he was so indolent that he would not take: 
less he found himself in financial straits. i; 

The beginning of the French Revolution, in 1 
Vergniaud with enthusiasm. He won fame with his P 
1790, for a drum major in the National Guard, Pierre i 
of Brive, who had been involved in a riot against a lo 
He was elected to the administration of the Gironde 
in 1790 and was a moving spirit in the Bordeaux brani 
Society of Friends of the Constitution, Originally 
constitutional monarchy, he changed his mind after * 
XVI's attempt at flight from France; and on JI 
armed that the king should be brought to trial before 

‘ourt. 
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Elected to the Legislative Assembly by the Gironde départe- 
ment, he sat on the left with other Girondin deputies—J. F. Ducos, 
Armand Gensonné, M. E. Guadet, and J. A. Lafargue de 
Grangeneuve. His first important speech, on Oct. 25, 1791, was 
against the émigrés; and on Oct. 30 he was elected president of 
the Assembly (for the following fortnight). Later, when the ques- 
tion of war against Austria was being debated, he took the same 
bellicose attitude as J. P. Brissot (g.v.) and his Girondin friends: 
“To arms, then, to arms! Citizens, free men, defend your free- 
dom, make safe the hope of freedom for all mankind!” (Jan. 18, 
1792). 

Vergniaud continued with onslaughts on those who resisted 
Girondin policy. After a speech against Lafayette (June 18, 
1792), he went on to expose the intrigues of Louis XVI himself: 
“It is in the king’s name that liberty is being attacked” (July 3). 
But he and his friends were afraid of popular democracy, which 
threatened the predominance of the rich. Having denounced the 
king, he objected to the Assembly’s considering the petitions that 
demanded that the king be deposed. With Gensonné and Guadet, 
he signed a letter that the painter Joseph Boze passed to the king; 
and he wrote a second letter of his own on July 29. 

The king tied the hands of the Girondins by letting them hope, 
in vain, for concessions on his part. The popular insurrection of 
Aug. 10, 1792, was engineered against their will. When Louis XVI 
took refuge in the Assembly, Vergniaud was presiding there, and 
it was he who proposed the suspension of the monarchy and the 
summoning of a National Convention. 

In the Convention, Vergniaud and the other Girondin deputies 
sat on the right. Though as early as Sept. 17, 1792, he denounced 
the “tyranny” of the insurrectionary Commune, he did not share 
the resentful bitterness of his colleagues against the Parisians: 
he cannot be reckoned as a leader of the Girondin faction. Dur- 
ing Louis XVI’s trial, he at first declared himself for an appeal to 
the people, hoping to save the king (Dec. 31); but he next voted, 
paradoxically, for the death sentence without reprieve. It was he 
who announced the results of the voting, as president of the Con- 
vention for the fortnight from Jan. 10, 1793. 

When the king was dead, Vergniaud came out frankly against 
the policies of the Mountain. On March 10, 1793, he resisted the 
establishment of the Revolutionary Tribunal; and on April 10 he 
forcefully rejected Robespierre’s accusations against the Giron- 
dins, though he ended his speech with a plea for reconciliation. 
He dissociated himself from his friends when they proposed, on 
April 15, that “primary assemblies” of the electorate should be 
convened again; but in May, when civil war seemed about to break 
out, he took a courageous attitude, On May 20 he declared that 
there were “two powerful enernies to be overcome,” namely 
despotism abroad and anarchy at home; and on May 31 he pro- 
tested against the preparations for insurrection (his proposal that 
the Paris “sections” should be thanked for their service to the 
country was intended to alienate them from the Commune). 

Vergniaud was not present in the Convention on June 2, 1793, 
when the insurgents forced it to put the Girondins under house 
arrest. He made no attempt to escape and reproached those of his 
friends who tried to rally the départements against Paris or who 
came to terms with the royalists. Imprisoned by July 26 and 
condemned by the Revolutionary Tribunal on Oct. 30, he was guil- 
lotined on Oct. 31, 1793, See FRANCE: History. 

Bretiocrapuy.—C. Vatel, Vergniaud (1873) ; E. Lintilhac, Vergniaud 
(1920) ; A. Mathiez, Girondins et Montagnards (1930). (A. So.) 


VERHAEREN, EMILE (1855-1916), the most outstanding 
Belgian poet to write in French, whose work, by its strength and 
range, will stand comparison with that of Victor Hugo. Born 
May 21, 1855, at Saint Amand lez-Puers, a village on the river 
Scheldt, he was educated at Brussels and Ghent and from 1875 
to 1881 studied law at Louvain, where he became acquainted 
with Max Waller, the founder of the influential periodical La 
Jeune Belgique (1881). Articled to the barrister and patron of 
the arts Edmond Picard, he became one of the group in Brussels 
who brought about the literary and artistic renaissance of the 
1890s. His first book—a collection of violently naturalistic poems 
(Les Flamandes, 1883) created a sensation. It was followed by 
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short stories and a monograph on Joseph Heymans, but Les Moines 
(1886), Les Soirs (1887; Eng. trans., 1918), Les Débâcles (1888), 
Les Flambeaux noirs (1890), Au Bord de la route (1891; later 
retitled Les Bords de la route), Les Apparus dans mes chemins 
(1891) and Les Campagnes hallucinées (1893) confirmed his 
reputation as a lyrical poet. In 1895 growing concern for social 
problems inspired Les Villages illusoires and Les Villes tenta- 
culaires. Les Heures claires (1896; Eng. trans., The Sunlit Hours, 
1917), an avowal of his love for his wife, led to the series of his 
major works, among which the most outstanding are Les Visages 
de la Vie (1899), Les Forces tumultueuses (1902), Les Tendresses 
premiéres (1904, the first part of the five-part Toute la Flandre), 
La Multiple Splendeur (1906), Les Rythmes souverains (1910) and 
Les Blés mouvants (1912). During this period he also published 
books on art, two further collections of personal lyrics to his wife 
and plays—Les Aubes (1898; Eng, trans. by A. Symons), Le 
Cloitre (1900; Eng, trans., 1915), Philippe IJ (1901; Eng, trans., 
1916) and Héléne de Sparte (1912; Eng. trans., 1916). 

Deeply stirred by the outbreak of war in 1914, Verhaeren took 
refuge in France where he addressed meetings in many towns to 
rally support for his country. On Nov. 27, 1916, after one such 
meeting, he was accidentally killed when catching a train at Rouen 


station. 
The qualities most characteristic of Verhaeren’s considerable 


poetic output—more than 30 collections—are vigour and breadth 
of vision, His unusually strong lyrical gift, his burning vitality 
and originality, by which he transforms the technique of the 
Symbolists into a highly personal instrument, are expressed in 
a fresh, unpolished language of great power and flexibility. His 
three main themes are Flanders, human energy (expressed in the 
desire for progress, for the brotherhood of man and for the eman- 
cipation of the working classes) and his tender, understanding 
love for his wife. It is perhaps in the poems celebrating the quiet 
joys of hearth and home that he is most moving. More generally 
popular are those glorifying Flanders—the greatness of its painters 
and the pleasures of its common people—and those which exalt 
the triumph of human intelligence over matter and praise the 
epic beauty of the industrial age, in which man’s servitude has 
power to bring about his liberation. 

His plays in verse, although often showing dramatic power and 
poetic inspiration, are marred by an over-rhetorical style and 
are rarely produced. His works on art show sympathy with those 
painters—Rembrandt, Rubens, James Ensor and others—who 
depict life at its boldest, most picturesque and most colourful. 

Brpriocrarny.—L. Bazalgette, É. Verhaeren (1907); Stefan Zweig, 
É. Verhaeren (1910; Eng. trans., 1914); A. Mockel, Un Poète de 
énergie: É. Verhaeren (1917) ; J. de Smet, É. Verhaeren, 2 vol, (1909— 
20); R. Golstein, É. Verhaeren, la Vie et l'Oeuvre (1924); P. Mansell 
Jones, É. Verhaeren: a Study in the Bie dts of His Art and Ideas 
(1926), Verhaeren (1957); J. M. Culot, È. Verhaeren: Une Bibliog- 
raphie (1954). (J.-E.-M.-G. D.) 

VERKHOYANSK, a town of Yakut Autonomous Soviet So- 
cialist Republic, U.S.S.R., is in northeastern Siberia east of the 
Verkhoyanskiy Khrebet (Verkhoyanski Mountains) on the Yana 
River, near its confluence with the Sartang 385 mi. (620 km.) 
NNE of Yakutsk. Pop. (1959) 1,400. A fort was established 
there in 1638. Itis now a small mining centre for tin and gold, 
and its chief claim to fame is as the “Cold Pole” of the inhabited 
world, North of the Arctic Circle, in the sheltered Yana Valley, 
extreme inversions of temperature occur in winter, and Verk- 
hoyansk shares with Oymyakon on the Indigirka one of the world’s 
lowest recorded temperatures of — 70° C (—94° F). 

The Verkhoyanskiy Khrebet extends in a huge arc, parallel to 
the Lower Lena on its right bank, from approximately latitude 
64° N to the Laptev Sea. Its height generally exceeds 5,000 ft. 
(1,500 m.), with a maximum of 7,838 ft. (2,389 m.), The moun- 
tains have a sparse tundra vegetation of mosses and lichens and 
the area is virtually uninhabited. (R. A. F.) 

VERLAINE, PAUL MARIE (1844-1896), one of the most 
purely lyrical of French poets, was an initiator of modern non- 
semantic word-music, marking a transition between the Romantic 
poets and the Symbolists. Born at Metz on March 30, 1844, an 
only child and in comfortable circumstances, he was undoubtedly 
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spoiled by his mother. At the Lycée Bonaparte (now Condorcet) 
in Paris he showed both ability and indolence and at 14 sent his 
first extant poem (“La Mort”) to the “master,” Victor Hugo. 
After obtaining the baccalauréat in 1862, with distinction in trans- 
lation from Latin, he became a clerk first in an insurance com- 
pany, then in the Paris city hall. All the while the young ad- 
mirer of Baudelaire was writing verse and frequenting literary cafés 
and drawing rooms, where he met leading Parnassians (q.v.) and 
such talented contemporaries as Mallarmé, Villiers de l’Isle-Adam, 
and Anatole France. His poems began to appear in their reviews, 
the first, “Monsieur Prudhomme,” in 1863; the first edition of 
Le Parnasse contemporain (1866) contained eight pieces by 
Verlaine. 

His first volume, Poèmes saturniens (1866), contained, besides 
virtuoso imitations of contemporary fashionable poets, personal 
expressions of love and melancholy, thought to have been prompted 
by his cousin Elisa, who married another and died in 1867. In 
Fétes galantes (1869), personal sentiment is masked by delicately 
malicious evocations of scenes and characters from the commedia 
dell’ arte and from compositions of Watteau, Lancret, and per- 
haps Monticelli, In June 1869 Verlaine fell in love with Mathilde 
Mauté, aged 16, whom he married in August 1870. She inspired a 
delicious epithalamium La Bonne Chanson (1870), in which she 
is his long-hoped-for saviour from erring ways. In 1871 he was 
press officer under the Paris Commune; his resultant fear of re- 
prisals from the Third Republic was one factor in the years of 
bohemianism that followed. Further, incompatibility in his mar- 
riage was soon aggravated by Verlaine’s infatuation for the younger 
poet Arthur Rimbaud (g.v.), who came to stay with the Verlaines 
in September 1871. He abandoned his wife and infant son, 
Georges, in July 1872, to wander with Rimbaud in northern France 
and Belgium, They reached London in September 1872 and found, 
besides exiled friends from the Paris Commune, plenty of interest 
and amusement, and also inspiration. Here Verlaine wrote or 
repolished most of the Romances sans paroles—“songs without 
words,” which, especially in the opening pages, reach a degree of 
pure musicality rarely surpassed and embody some of his most 
“advanced” prosodic experiments; the subject matter is mostly 
landscape, or regret, or vituperation of his wife, who was seeking 
a separation. The collection was published early in 1874 by his 
friend Lepelletier; the author himself was serving a two-year sen- 
tence at Mons for wounding Rimbaud with a revolver during an 
emotional storm in Brussels on July 10, 1873, six days after he 
had left his companion in London. 

Contrition, prison abstinence, and pious reading seem to have 
culminated in a sincere return to Catholicism in the summer of 
1874, after his wife had obtained a separation. Leaving prison 
early in 1875, and after a last meeting with Rimbaud at Stuttgart, 
he returned to England alone. For over a year he taught French 
and drawing at Stickney and Boston (Lincolnshire), then for a 
similar period at Bournemouth, impressing all by his dignity and 
piety. In 1877 he returned to France. From this period (1873- 
78) date most of the poems in Sagesse (published in October 1880 
—at the author’s expense, like all his previous books); they in- 
clude outstanding poetical expressions of simple Catholic Chris- 
tianity as well as of the poet’s emotional odyssey. Literary recog- 
nition now began, and in 1882 his famous poem “Art poétique” 
(probably composed in prison eight years earlier) was enthusiasti- 
cally adopted as their credo by the young Symbolists (¢.v.), whom, 
however, he later disavowed chiefly because they went further than 
he in abandoning traditional form: rhyme, for example, seemed to 
him a sine qua non in French verse, despite his sallies in “Art 
poétique.” 

In 1880 Verlaine made an unsuccessful essay at farming with 
his favorite pupil, Lucien Létinois, and the boy’s parents. Lucien’s 
death in April 1883, and that of the poet’s mother (to whom he 
was tenderly attached) in January 1886, broke down whatever will 
to “respectability” remained, and he relapsed into drink and de- 
bauchery. Now both famous and notorious, he was still writing in 
an attempt to earn a living, but seldom with the old inspiration. 

Jadis et naguère (1885) consists mostly of pieces, like “Art 
poétique,” written years before but not fitting into previous care- 
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fully grouped collections. Similary, Parallèlement ( 
ed., 1894) comprises pieces of Bohemian and erotic. 
often contemporary with, and technically equal to, his 
ble” ones: Verlaine frankly acknowledged the parallel. 
both his makeup and his muse. In Amour (1888) som 
still show the old magic, notably passages of his la 
ing, no doubt, Tennyson’s Zn Memoriam) for Lucien 
whom his need of affection had made him “adopt” 
tures for reconciliation were repulsed by his wife. 
like Les Poétes maudits (1884), Les Hommes 
(1886), Mes Hôpitaux (1892), and Confessions (189 
sions of a Poet, 1950) helped attract notice to insuffici 
nized contemporaries as well as to himself. There is’ 
ing value, however, in the rest of the verse and prose tl 
turned out in an unsuccessful effort to keep the wolf 
shared usually with aging prostitutes like Philomène Be 
Eugénie Krantz, who were prominent among the m 
decadence. He had frequent spells in hospitals, wh 
gave him devoted care and friendship. He was féted 
Oxford, and Manchester by young sympathizers li 
Rothenstein, Arthur Symons, and members of the R 
who arranged his lecture tour in England in November 
lief pensions from private admirers (1894) and the 
were also recognition, however tardy or insufficient, of the 
he attracted as a poet and a friend, He died in Eugénie 
lodgings on Jan. 8, 1896, a 

Verlaine’s best poetry embodies a complete bre 
sonorous rhetoric into which most of his predecessors ` 
the traditional rigours of French prosody, if not by. incli 
Repelled by loud noises and colours, he showed that his 1 
tongue, everyday clichés included, could not only commi 
shades of human feeling by suggestion, unders 
tremulous vagueness that captures the reader by di 
intellect, but that the very sounds could make a 
fluid music, an incantatory spell more potent. than 
meaning. Explicit intellectual or philosophical thought 
from his best work, His discovery of the intimate 
of the French language was doubtless instinctive (Hay 
caught him relishing English sounds also), but d 
years he was a conscious artist constantly seeking to 
unique gift and “reform” his nation’s poetic 
had a marked influence but no successful imitators. 

BrsriocrapHy.—Editions and Correspondence; O 
complètes, ed. by Y.-G, Le Dantec, “Bibliothèque de la Pléi 
Oeuvres complétes, ed. by J. Borel and H. de Bouillane 
“Club du Meilleur Livre,” 2 vol. (1960); Fétes galantes. 
Chanson. Romances sans paroles (1942; 2nd ed., 1963 
(1944), both ed. by V. P. Underwood; Correspondance, 
Bever, 3 vol. (1922-29). See also J. Richer, Paul Verlaine 
anthology with an introductory essay ; Selected Poems, ed. 
$ piography ond Chticlom® E: Lepelietity Pal V s 

ogra; a im: E. etier, Fa $ 

oA ris Eng. isis 1909) ; H. Nicolson, Paul Verlaine 
C. E. B. Roberts, Paul Verlaine (1937); A. Adam, Verlaine, H 
l'oeuvre (1953); V. P. Underwood, Verlaine et l'Angleterre 
Nadal, Paul Verlaine (1961); G. Zayed, La Formation 
Verlaine (1962); C. Cuénot, Le Style de Paul Verlaine, 2 V 
See also Ex-Madame Paul Verlaine, Mémoires de ma viei c1 
Ellis, From Rousseau to Proust (1935); J.-P. Rii 
fondeur (1955). 


VERMEER, JAN (Jan van per MEER VAN DELFT) | 
1675), Dutch painter, mainly of interior genre subjeci 

tized in Delft on Oct. 31, 1632. He lived all his life 
among the sparse records of him in the city-archives a 
his marriage in April 1653 and his enrollment in Decen 
year in the Guild of St. Luke, of which he was ch 

63 and 1670-71, He was buried in the Old church on 
Further records are mainly concerned with his financ 
He died insolvent and his widow had,to part with 
paintings in settlement of a baker’s bill. Thus Vermet 
character are mysteries of which the only key is his 
art. It seems he looked principally to his activities as AR 
to support his family, and not to the sale of his 
This helps to explain the rarity of his works (only 
paintings survive) and his independence of popular, 
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“SERVANT POURING MILK" BY JAN VERMEER, 
AMSTERDAM 


values. He worked slowly, with a refinement of perception that 
goes far beyond that of any contemporary, for his analysis of 
optical experience had no parallel until the age of photography in 
the second half of the roth century, when—significantly—his 
unique qualities were first understood and prized. 

Vermeer’s pictures yield little evidence as to his early training, 
though the example of Carel Fabritius was not lost on him. Only 
two of the paintings are dated—the ‘“Procuress” (1656, Dresden) 
and the “Astronomer” (1668, in a French collection)—but these 
provide some basis for studying his development. The paintings 
of his early years tend to be larger in scale than the late works, 
and include experiments with historical subjects and landscape as 
well as genre. Among the earliest of all are “Christ in the House 
of Mary and Martha” (Edinburgh) and “Diana With Her Com- 
panions” (The Hague), together with the “Procuress” and the 
“Sleeping Girl” (New York). These are fairly fluent and “paint- 
erly” in execution, though in places the pigment is applied quite 
thickly in successive layers. A noticeable impasto persists in 
the works attributable to his next phase, about the years 1658-62. 
These include the “Servant Pouring Milk” (Amsterdam), “Sol- 
dier and Laughing Girl” (New York), the “Street in Delft” 
(Amsterdam) and the celebrated “View of Delft” (The Hague). 
From this point onward Vermeer confined himself to genre sub- 
jects and portrait heads of a genre character, the one exception 
being the comparatively unsuccessful “Allegory of the New Testa- 
ment” (New York). His technique became progressively more 
polished and refined, until in the late works the individual brush 
strokes can seldom be distinguished. Characteristic genre pictures 
are the “Concert” (Boston), the “Music Lesson” (Buckingham 
palace), “Woman With a Jug” (New York), “Artist in His Studio” 
(Vienna) and “Lady Standing at the Virginals” (National gallery, 
London). Among the genre portraits one may mention the ‘‘Girl’s 
Head” (The Hague) and also the “Girl With a Flute” and the 
“Girl in a Red Hat” (both in Washington, D.C.). 

Vermeer had an unerring grasp of pictorial design and a pure 
and individual colour sense. But the most extraordinary element 
in his art is the unswerving objectivity with which he recorded 
the eye’s experience of the soft play of daylight on varied shapes 
and surfaces, achieving thus a timelessness and truth both satis- 
fying and deeply moving. See also PAINTING: The Netherlands: 
17th Century. 
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BIBLIOCRAPHY.—A. B. de Vries, Jan Vermeer van Delft, Eng. ed. 
(1948); L. Gowing, Vermeer (1952); L. Goldscheider, Jan Vermeer 
(1958). (R. E. W. J.) 


VERMICULITE is a hydrated magnesium silicate resem- 
bling mica in appearance and in basic atomic structure (see MICA). 
It differs from mica in that when heated the mineral flakes ex- 
pand (exfoliate) perpendicular to the plane of easy cleavage as 
a result of very rapid loss of water of hydration. The swelling may 
amount to 20 or more times the original-thickness. The exfoliated 
product is extremely light (density as low as 0.09) and is used 
for lightweight concrete and plaster, for thermal and acoustic 
insulation, as a packing medium, a soil conditioner, a starting 
medium for seeds, and for many other purposes. The mineral is 
formed in various ways; for example, in the soil by the weathering 
of micas, and by hydrothermal processes (i.e., action of water 
vapour at elevated temperatures and pressures). Large deposits 
occur in the United States (in Montana, the Carolinas, and other 
states), in South Africa, Australia, U.S.S.R., Brazil, and elsewhere, 

Brsrrocrapuy.—E. R. Varley, Vermiculite (1952) ; U.S. Department 
of the Interior, Bureau of Mines, Minerals Yearbook (annually); 
G. W. Brindley (ed.), X-Ray Identification and Crystal Structures of 
Clay Minerals, ch. 7, “Vermiculites” (1951). (Ge. W. B.) 


VERMIGLI, PIETRO MARTIRE (Peter Martyr) 
(1499-1562), the greatest of Italian Reformers and a leading ex- 
ponent of the Reformed doctrine of the sacraments. Born in 
Florence, the son of a prosperous shoemaker, he entered the 
Lateran Congregation of the Augustinian Canons Regular in their 
Badia at Fiesole before 1518. After eight years’ study at Padua, 
he held offices of preacher, vicar at Bologna, abbot of Spoleto, and 
abbot of St. Peter ad Aram, Naples. There he joined the select 
group around Juan de Valdés and read the pseudonymous works 
of the Reformers. Vermigli became suspect, and the Theatines 
procured his suspension from preaching. His friends at Rome, 
notably the Cardinals Gasparo Contarini and Reginald Pole, had 
the ban lifted. 

In 1540 Vermigli became one of his congregation’s four visitors 
and in 1541 prior of S. Frediano at Lucca, where he appears to 
have fulfilled some of the duties of the absent bishop. He gathered 
a brilliant teaching staff and introduced both monastery and con- 
gregation to Reformed doctrine and worship. Summoned to ap- 
pear before his order at Genoa, in August 1542 he fled by way of 
Florence, where he met Bernardino Ochino, to Zürich. Martin 
Bucer called him to Strasbourg as professor of theology in De- 
cember 1542, Here he married his first wife, who died in 1553 
at Oxford; he married again in 1559. No children of either mar- 
riage survived. 

In 1547 Vermigli accepted Archbishop Thomas Cranmer’s invi- 
tation to England and became regius professor of divinity at Ox- 
ford. The outstanding event of his stay was the 1549 disputation 
on the Eucharist; at which three propositions were debated: (1) 
no transubstantiation; (2) no carnal or corporeal presence (or 
sub speciebus); (3) “The body and blood of Christ is sacramen- 
tally joined to the bread and the wine.” 

The extent of Martyr's influence on the 1552 prayer book and 
the Forty-two Articles (1553) is problematic. His eucharistic doc- 
trine, in the Oxford Disputation and T 'reatise, and in the great 
Defensio adv. Gardinerum (published in 1559 by his English dis- 
ciples), was close to that of Calvin, Bucer, and Melanchthon. He 
taught the real presence of Christ in a sacramental mode appro- 
priate to the nature of his glorified humanity. After Mary's ac- 
cession, Cranmer’s public declaration offering to defend the “whole 
doctrine and religious order established” under Edward VI named 
Martyr as the archbishop’s assistant. Disciples like John Jewel 
followed him into exile in the Marian persecution. 

Martyr returned to Strasbourg in November 1553. The Lu- 
theran-Reformed “‘supper-strife” over the doctrine of the ubiquity 
of Christ’s body intensified until Martyr was allowed to remove to 
Zürich as professor of Hebrew in 1556. He participated in the 
Poissy conference of 1561 and died on Nov. 12, 1562. 

Brsr1ocrapHy.—Josias Simler’s Oratio de Vita et Obitu (1563) is the 
basis for the biographies by F. C. Schlosser (1809), C. Schmidt (1858), 
and M. Young’s Life and Times oj Aonio Paleario, ch. x (1860). See 
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also,J. C. McLelland, The Visible Words of God (1957), for Martyr’s 
life, theology, and bibliography; Parker Society publications, Strype’s 
Ecc. Mem., Burnet’s History. (J. C. McL.) 


VERMONT, the “Green Mountain state,” named from the 
evergreen forests of its mountains (Fr. verd mont, “green moun- 
tain”), is a North Atlantic state of the United States, the most 
northwesterly of the so-called New England group. It is bounded 
north by the Canadian province of Quebec; east by New Hamp- 
shire, from which the Connecticut river separates it; south by 
Massachusetts; and west by New York, from which Lake Cham- 
plain separates it for about two-thirds of the distance. In length, 
north and south, the state measures 157 mi.; its approximate 
width at the northern border is 90 mi., at the southern border 
40 mi. Its total area is 9,609 sq.mi., and of this 333 sq.mi. is water 
surface; among the states it ranks 43rd in size. Vermont was ad- 
mitted to the union in 1791 as the 14th state. Its flag consists 
of a blue field on which is represented the state coat of arms. 
The state flower is the red clover (Trifolium pratense), the tree 
the sugar maple, the bird the hermit thrush (Hylocichla guttata), 
the motto “Freedom and Unity.” The capital is at Montpelier. 


PHYSICAL GEOGRAPHY 


Physical Features.—The mean elevation of the state (which 
lies between the extremes of approximately latitude 42° 44’ and 
45° 1’ N. and longitude 71° 33’ and 73° 26’ W.) above the sea is 
approximately 1,000 ft., extremes varying from 95 ft., the surface 
of Lake Champlain, to 4,393 ft. at the summit of Mt. Mansfield, 
25 mi. E. of that lake, Mountain ranges break much of the gen- 
eral surface, the most prominent of these being the Green moun- 
tains extending nearly north and south through the state a little 
west of the middle (see GREEN Mountains). The crest line is 
generally more than 2,000 ft. high, with the following summits: 
Mt. Mansfield, 4,393 ft.; Killington peak, 4,241 ft.; Mt. Ellen, 
4,135 ft.; Camel’s Hump (Lyon Couchant), 4,083 ft.; and Mt. 
Abraham, 4,052 ft. More than 900 peaks rise above 2,000 ft. 
The eastern border has several cone-shaped mountain masses. 
Mt. Ascutney rises abruptly from the floor of the Connecticut val- 
ley to a height of 3,144 ft. In the north, Jay peak and Burke and 

` Belvidere mountains are prominent. In the south and near the 
western border the Taconic mountains nearly parallel the Green 
mountains and extend northward toward the centre of the state. 

Lake Champlain (g.v.) lies in a beautiful valley between the 
Green and Adirondack mountains. About two-thirds of its area 
is in Vermont, and the northern portion contains numerous islands, 
several of which are large. Connected with each other and with 
the mainland by bridges, the islands constitute a county in them- 
selves. On the northern border of the state is Lake Memphrema- 
gog, with a rugged prominence known as Owl’s Head on its west 
border, Jay peak farther back and farming country eastward. 
The lake is 27 mi. long and from 1 to 4 mi. wide, two-thirds of 
it lying in Canada. 

There are many other lakes and ponds. Willoughby lake, one 
of the largest, lies in a narrow valley between Mt. Pisgah and Mt. 
Hoar (Hor) in the north. Lakes Morey and Fairlee are in the 
Connecticut river valley. Lake Dunmore in the towns of Salis- 
bury and Leicester, Lake Bomoseen in Castleton and Hubbard- 
ton, Lake St. Catherine in Wells and Poultney, and Lake Hortonia 
in Sudbury, all west of the Green mountains, are noted for their 
scenery. 

The Winooski and Lamoille rivers rise in the east, cut deeply 
into the Green mountains on their westward course, and empty into 
Lake Champlain. The Missisquoi also rises east of the range but 
flows just north of the Canadian boundary, then back into Ver- 
mont and west to Lake Champlain. The Mettawee, Poultney, Otter 
and La Platte flow generally west and north, also into Lake Cham- 
plain. The Vermont tributaries to Lake Memphremagog are the 
Barton and Black rivers from the south and the Clyde river from 
the east. Most important of the Vermont tributaries of the Con- 
necticut river (g.v.) are the Nulhegan, Passumpsic, Wells, Waits, 
Ompompanoosic, White, Ottauquechee, Black, Williams, Saxtons, 
West and Deerfield. The southwestern part of the state is drained 
to the Hudson river by the Batten Kill and Hoosic rivers. Ver- 


VERMONT 


mont streams are usually swift-flowing and in comparatively nar- 
row and scenic valleys. Among the most spectacular Cuts are 
the Williamstown gulf, the Proctorsville gulf in the centre of the 
state, and Quechee Gorge near Woodstock. 

Climate.—The mean annual temperature varies from 49° to 
47° F., the eastern part of the state being generally colder than 
the western, and the centre mountainous part coldest of all 
Average annual precipitation over a long period is approximately 
37.5 in. Snow often appears in November in the higher altitudes 
but does not come to stay before December, generally remaining 
until March. The average snowfall throughout the state is about 
90 in. annually, but there is less snow near Lake Champlain and 
in the southwestern part than in central and eastern Vermont, 
Spring comes earliest in these sections and in the lower portions of 
the Connecticut valley. 

Soils and Vegetation.—Agricultural classification of Vermont 
soils shows a division of the land into seven classes: (1) smooth, 
well-drained, highly productive land suitable for all crops grown 
in the state (10%); (2) highly productive land with imperfect 
drainage, which is smooth and contains no stone (5%); (3) me- 
dium productive land but limited in crop range, smooth, and con- 
taining some stone (20%); (4) medium productive land located 
at elevations allowing a wide range of crops including fruit (15%); 
(5) smooth to strongly rolling land of relatively low productivity 
containing varying quantities of stone (15%); (6) strongly rolling 
land of low productivity, containing stone which interferes some- 
what with use of machinery (20%); and (7) steep stony land 
having little or no agricultural value, which may be used for 
limited pastureland (15%). 

White pine and hemlock are abundant on lower slopes; spruce 
and fir are common on higher slopes. Among the deciduous trees, 
the state is especially noted for its sugar maples. Birch and 
beech grow on the hills, and in the lower areas, oak, elm, hickory, 
ash, poplar, basswood, willow and butternut are found. Indige- 
nous fruit-bearing trees, shrubs, vines and plants include the plum, 
cherry, grape, blackberry, raspberry, cranberry and strawberry. 
More than two-thirds of the land area is covered with forest 
growth, a 

Animal Life.—Vermont provides a natural habitat for wild 
animals, to the delight of hunters and tourists and sometimes to 
the annoyance of farmers and motorists. Early in the state’s his- 
tory, wolves, panthers, bears and wildcats were abundant. Wolves 
and panthers have declined in numbers, but bear is today a big 
game animal and wildcats or bobcats are still found. Muskrat, 
beaver and red fox abound in Vermont in addition to small game 
such as squirrels, pheasants and waterfowl. p 

The wild animal that is taken in greatest numbers by hunii S 
the white-tailed deer. Prior to 1907 the annual deer kill was less 
than 1,000. The population of both deer and hunters has E 
creased enormously: by the 1960s more than 10,000 deer wer 
taken during the season. a 4 

Parks, Historic Sites and Recreation.—The tourist w 4 
based on the state’s beautiful scenery, historic places and on 
ties for outdoor sports, is one of Vermont's largest income P 
ducers. } are in 

From November to March, about two dozen ski areas Feld 
operation. Mt. Mansfield in Stowe, Mad River glen in Meat 
Sugarbush valley in Warren, Pico peak near Rutland, Big ra best 
in Manchester and Jay peak in the north are among ee and 
known. Other seasons bring many tourists to enjoy Re i 
hunting, to occupy cottages on the many lakes, to hike in the pEr 
tains or to see the autumn foliage. The state has built e 
roadside picnic areas and access areas to lakes and m otal 
has developed 28 state forests and 27 state parks Wi t in the 
acreage nearing 90,000. Green Mountain National fores “ng and 
main range of the Green mountains, occupies land in 33 tow 
comprises a gross area of 580,000 ac. 

The Vermont Historic Sites commission has saved or 
veloped in the public interest some of the many historie 
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and structures in the state. Among these are the ington 
Coolidge home in the small village of Plymouth; the Gen. Jo 


battle monument at Old Bennington, commemorating 
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Stark’s victory over Gen. John Burgoyne on Aug. 16, 1777; the 
Hubbardton battlefield and museum, on the site of the only Revo- 
lutionary battle fought on Vermont soil (July 7, 1777); the 
Chester A. Arthur birthplace at Fairfield; the Hyde log cabin at 
Grand Isle, built in 1783 and considered the oldest log cabin in 
the U.S. still standing in its original-condition; and the Scott cov- 
ered bridge at Townshend, the longest single span in the state. 


HISTORY 


Exploration and Settlement—French explorations first 
opened up the area now known as Vermont. On July 4, 1609, 
Samuel de Champlain and two French companions crossed the 
lake to which he gave his name while traveling with an Algonkin 
war party into Iroquois country. This is the earliest known visit 
of white men to the area. For almost a century and a half there- 
after, the Champlain valley was French territory. Lake Cham- 
plain and the Richelieu river form a great trunk water route 
between the valley of the St. Lawrence and the area of southern 
New England and the Hudson valley. Increase of the Iroquois 
compelled the French to erect a chain of forts to command the 
approach to Canada from the south; thus Ft. Ste, Anne, built 
in 1666 on Isle La Motte in Lake Champlain, became the first 
white settlement. As the English settlements in Massachusetts 
and adjacent colonies grew stronger, the Indians withdrew into 
Canada, from which they joined the French in raids upon English 
settlements. After the second raid upon the Deerfield settlement 
in Massachusetts in 1704, French and Indians took prisoners 
through the Connecticut, White, Winooski and Champlain valleys 
to Canada, 

The first permanent English settlement dates from 1724 when 
Ft. Dummer was erected on the Connecticut river just north of 
the present Massachusetts border, for the protection of Deerfield 
and other settlements, Later in the same year a group of Dutch 
squatters settled in the southwestern corner of Vermont. By mid- 
18th century, Benning Wentworth, royal governor of New Hamp- 
shire, was pushing further settlement. Assuming that the vague 
limits of his province, like those of Connecticut and Massachusetts, 
extended westward to a line 20 mi. E. of the Hudson river, he 
made grants of land between the Connecticut river and Lake 
Champlain in the region commonly known as the New Hampshire 
grants. From 1749 to 1764 he provided for 138 towns. New York 
officials challenged his right to grant these lands, however, and for 
14 years ownership of the region was debated. On July 20, 1764, 
an order of the king in council decided in favour of New York, 
the governors of which proceeded to issue grants though the debate 
continued. After the French and Indian War ended, several 
thousand persons, largely from Connecticut and Massachusetts, 
purchased lands in the New Hampshire grants, cleared farms, built 
houses and planted crops. New York left the settlers in the Con- 
necticut river towns relatively alone, though its authority there 
was recognized nominally for a period. West of the Green moun- 
tains, New York titles were successfully defied in defense of New 
Hampshire titles. In 1770 the New York courts refused to con- 
sider the New Hampshire charter as evidence in an ejectment 
suit concerning property in Shaftsbury. Ethan Allen, in charge 
of the defense, returned to Bennington where the town voted to 
protect its rights under Wentworth’s charter, by force if neces- 
sary. A militia had been formed there in 1764 and subsequently 
in several other towns. With Ethan Allen as commander, these 
groups formed an association that came to be known as the Green 
Mountain Boys, and their resistance continued for many years. 

Revolution, Independence and Statehood—The Green 
Mountain Boys were soon in conflict with foreigners as well as 
with neighbours. On May 10, 1775, with the aid of some sympa- 
thizers from Massachusetts and Connecticut, they captured the 
Lake Champlain fortress at Ticonderoga in the first aggressive act 
of Americans in the Revolutionary War. Green mountain set- 
tlers continued an active role in the fight for independence. They 
were among the American forces defeated at Hubbardton, Vt., 
July 7, 1777, in retreat from Ticonderoga. With New Hampshire 
and Massachusetts troops under Gen. John Stark, they helped 
defeat (Aug. 16, 1777) the British detachments attempting to 
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capture American stores at Bennington; this was the beginning of 
Burgoyne’s reverses, which ended in his surrender to Gen. Horatio 
Gates on Oct. 17, 1777. Green mountain men also participated 
in the invasion of Canada in the autumn of 1777. 

Town government appeared in the New Hampshire grants at 
settlement. Town committees of safety emerged after 1770, in 
the conflicts with New York. In the movement toward statehood 
in 1776, a general convention was formed. It held several ses- 
sions, ultimately with delegates from the towns on the east as 
well as the west side of the Green mountains. Ira Allen, Ethan’s 
brother, was among the most active in the movement, During an 
adjourned session of the general convention on Sept. 27, 1776, a 
covenant or compact was “made and subscribed by the members.” 
On Jan. 16, 1777, they adopted a declaration of independence, de- 
ciding on New Connecticut as the name of the state; in June they 
abandoned this name, as it had been used elsewhere, and substituted 
the name Vermont. In July a state constitution was adopted in 
convention in Windsor. This was the first U.S. state constitution 
to forbid slavery and to establish manhood suffrage. The conven- 
tion also appointed a council of safety to govern the state tem- 
porarily, with Thomas Chittenden as president, Jonas Fay as 
vice-president and Ira Allen as secretary, Elections were held on 
March 3, 1778, and the new state government came into existence 
on March 12, with Chittenden as governor. 

Despite external opposition, Vermont continued to function as 
an independent republic for 14 years. In 1790 New York con- 
ceded the independence of Vermont conditional upon the pay- 
ment of $30,000; New Hampshire and Massachusetts abandoned 
claims which they had developed. In Jan. 1791 Vermont adopted 
the U.S. constitution, and on March 4 became the 14th state to 
enter the union. 

After its declaration of independence, Vermont issued its own 
land grants and chartered towns. Early historians estimated that 
about 7,000 people had settled there by 1771. In 1779 the legis- 
lature planned that lands were to be in towns six miles square, 
each including 70 rights or divisions, five of which were reserved, 
one each for the support of a college, a county grammar school, an 
English school, the support of preaching and the first settled min- 
ister. Settlement was rapid during the latter years of the Revo- 
lutionary War, and in 1781 the population was estimated at 
30,000. 

During the first 30 years the legislature convened successively 
in the larger towns. Montpelier was chosen as the capital in 1805, 
and on completion of the first statehouse the legislature met there 
in 1808. A second statehouse was completed in 1838. The 
present (third) statehouse was built after the second was nearly 
destroyed by fire in 1857. 

Business activity was stimulated by population growth and by 
the War of 1812. In that war Vermont troops took part in the 
battles of Chippewa, Lundy’s Lane, Lake Erie and Plattsburgh, 
but the only engagement in the state itself was that in defense of 
Ft. Cassin at the mouth of Otter creek in 1813. Steady expansion 
followed the war. Farm produce and cattle were sold south to 
older markets. The breed of Morgan horses was developed; 
ultimately these horses became a leading export to all parts of the 
country, Lumber business expanded along the shores of the Con- 
necticut and Lake Champlain where water transportation was 
available. During the winter, sledges took Champlain valley pro- 
duce to Montreal. Produce from the southwest went to Albany, 
that from the Connecticut valley to Portsmouth or Boston. 

After 1830 many Vermonters joined the westward movement, 
helping to build many of the northern states of the Mississippi 
valley. Others went south to the growing industrial centres of 
Massachusetts and Connecticut. Despite these losses, however, 
the population increased.. Vermont sent to the American Civil 
War 34,328 men, of whom 5,128 died. On Oct. 19, 1864, a small 
band of Confederates crossed the frontier from Canada and raided 
the town of St. Albans, robbing the banks and then escaping back 
into Canada, In 1870 St. Albans was the headquarters of an at- 
tempted Fenian (see Fentans, American) invasion of Canada. 

Post-Civil War Period.—After the Civil War, the attention of 
Vermonters returned to domestic affairs. In 1870 the governor's 
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term was increased from one to two years and legislative sessions 
became biennial. Ninety years later the legislature held an un- 
precedented adjourned session. A state court reorganization in 
1906 relieved the supreme court justices from riding circuit to 
preside over the 14 county courts, by providing for six superior 
judges to perform this service. During the late 1800s the ex- 
pansion in activities of state government increased. The state 
board of health was organized in 1886, and the office of state 
highway commissioner was created in 1897. State administration 
was centralized in Montpelier in 1917, a departmental organization 
was created in 1923, numerous separate agencies were added dur- 
ing the following three and one-half decades, and in 1960 a gen- 
eral reorganization was ordered by the legislature; this last was 
highlighted by creation of a department of administration. Cen- 
tral purchasing dates from 1912, a budget system was developed 
during the period 1917 to 1923, and a personnel system following 
World War II. In 1953 the house of representatives elected its 
first woman speaker, and in 1954 the people elected the first 
woman lieutenant governor. 

Large numbers of Vermonters served in the armed forces during 
the 20th century; 642 lost their lives in World War I and 1,233 in 
World War II. A flood in 1927 was devastating, and a tropical 
storm that struck the state in 1938 also caused enormous damage. 
After World War II, the state carried out a comprehensive pro- 
gram of road construction and park development. 

In presidential campaigns the state has been Federalist: 1792- 
1800; Democratic-Republican, 1804-20; Adams-Republican, 
1824-28; Anti-Masonic, 1832; Whig, 1836-1852; and Republican 
from 1856 until it voted Democratic for the first time in 1964. 
At the state level Democratic Gov. Philip H. Hoff won an un- 
precedented third term in 1966. 


GOVERNMENT 


Units of government in Vermont include the state, the 14 coun- 
ties into which the state is divided, the 238 towns and the 8 cities 
that also occupy most of the area, and certain other districts and 
areas. Five unorganized towns, five areas called gores, and one 
called a grant are administered by the state. Within the towns, 
there are 65 incorporated villages, 54 fire districts, 2 lighting dis- 
tricts and 13 soil conservation districts. Each town also consti- 
tutes a school district, and there are 20 specially incorporated 
school districts, as well. 

The people are governed under a constitution first adopted in 
1777, which includes a “Declaration of Rights” and a “Plan or 
Frame of Government.” The preamble adopted in 1777 was 
omitted in 1793. As amended, the “Plan or Frame” provides for 
the delegation and distribution of powers; legislative, executive 
and judiciary departments; qualifications of freemen; elections 
and terms of office; and other basic features of government. The 
Vermont constitution is the shortest of all the U.S. state consti- 
tutions. For nearly a hundred years, amendments were effected 
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by constitutional conyentions called by successive Councils of 
Censors elected every seven years to perform several Specified 
duties “in order that the freedom of this Commonwealth may be 
preserved inviolate, forever.” The use of councils of censors and 
conventions was eliminated in 1870, and under the amending proc. 
ess which dates from that year the senate (established in 1836) 
may propose amendments, by a two-thirds vote, in every tenth 
year. If the house concurs in the proposal by majority vote, the 
proposal is published in the principal newspapers; if both houses 
approve it by majority votes in the next regular session, the pro- 
posal is submitted to the people and a majority of the popular 
votes cast is decisive. 

Suffrage is possessed by all citizens 21 or more years old who 
have lived in the state for one year, are “of a quiet and peace. 
able behavior” and will take the freeman’s oath, as follows: 

You solemnly swear (or affirm) that whenever you give your yote 
or suffrage, touching any matter that concerns the State of Vermont, 
you will do it as in your conscience you shall judge will most conduce 
to the best good of the same, as established by the Constitution, with- 
out fear or favor of any person. 


This practice, through which one becomes a freeman, or full- 
fledged member of the political community, was used in several 
of the New England colonies, having been inherited from post- 
feudal England. Today, however, the freeman’s oath exists only 
in Vermont. 

Executive.—The executive officers of the state are the gover- 
nor, lieutenant governor, treasurer, secretary of state and auditor 
of accounts, as provided in the constitution; and the attorney gen- 
eral, whose office was created by statute. The officers are elected 
by the freemen for terms of two years. The adjutant general, the 
sergeant-at-arms and 9 of the 23 trustees of the University of 
Vermont and State Agricultural college are elected by the joint 
assembly composed of members of the senate and house. The 
administrative organization consists of nearly 60 separate agencies. 
During a two-year term, a governor appoints nearly 100 state 
officers with senate approval, and more than 200 others. About 
40 agencies have regular staffs. 

Legislature.—Both houses of the legislature were reappor- 
tioned on a population basis in 1965, following a federal court 
order. Only minor adjustments were necessary in the senate, 
which retained its former size of 30 members. Membership in the 
house was reduced from 246 to 150; and the basis of representation 
was changed from the outmoded one member from each town ct 
city, to districts of approximately equal population. Members 0 
both houses are elected biennially, The regular biennial session 
begins on the first Wednesday after the first Monday of January 
in odd-numbered years. The governor may call special sessions, 

Judiciary—The supreme court, consisting of one chief nee 
and four associates, holds five general terms annually at Mere 
pelier and special sessions elsewhere. The justices are eles i 
biennially by the joint assembly, along with six superior Jue 
who preside over the county courts to which they are ies A 
the chief superior judge, in rotation, Two assistant judges, € te é 
by the freemen in each county, sit with the assigned superior m if 
to compose the county court, which holds two sessions ee i 
in each county. The superior judge sits alone, as chancellor, 


ints judges 
hold chancery court in each county. The governor appoints we 
to fill supreme and superior bench vacancies ocguriing aa joint 


terim between legislative sessions. It is the practice 0: 
assembly to elect the interim appointees, to re-elect Jus 
Judges and to promote from within the bench. sn the state 
The general assembly created 20 probate courts 1n tl es 7 
with at least one in each county. Probate judges are we dis- 
the freemen in districts; their salaries differ from oi Ai 
trict and are supplemented by fees. The general assem ae 
created 17 municipal courts, with at least one in each ent 0 
Municipal judges are appointed by the governor, with wement 
the senate, and they also are paid varying salaries, supe “justices 
by fees, The jurisdiction of municipal courts is limited. 
of the peace also may exercise limited jurisdiction. 
Local Government.—The organization of county £ 
is relatively spare, consisting of two assistant judges of 


tices ani 
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court, who commonly are called side judges and constitute a county 
board, a state’s attorney, a sheriff, a high bailiff, a treasurer and a 
clerk. Each of the eight cities operates under a special charter 
enacted as a “municipal act” by the legislature. All towns but 
one (Brattleboro) have the traditional town meeting form of local 
government. Under this system a moderator presides over an- 
nual and special town meetings in each town, and business is 
conducted between meetings by selectmen, a clerk and other offi- 
cers who are elected annually. Under legislation that was adopted 
in 1959, the town of Brattleboro in 1960 became the first in Ver- 
mont to establish the representative, or limited, town meeting form 
of government, 

Finance.—The increase in responsibilities and activities which 
the state government experienced in the first quarter of the 20th 
century accelerated during the second quarter and continued into 
the third. Local governments continued to perform the tradition- 
ally local services, although some transfer to the state occurred. 
A relatively steady increase in state expenditures was a conse- 
quence of these developments. The largest shares of expenditures 
have been for education, highways, social welfare and institutional 
care, 

Traditionally, Vermont borrows only for emergencies; e.g., for 
support of the Civil War and for flood reconstruction in 1927. 
This tradition has been modified because of the need of funds 
for construction of state buildings, highway development and aid 
to local communities in improving school plants. For several 
decades major sources of state revenue have been gasoline, liquor, 
cigarette, income and franchise taxes and sale of nonbusiness 
licences. Financial grants from the U.S. government have become 
an increasingly large source of income, representing 14.5% for the 
years 1939-42 and about 20% in the 1960s. 


POPULATION 


The population in Vermont in 1790 was 85,425. In 1830 it was 
280,652; in 1870, 330,551; in 1910, 355,956; in 1940, 359,231; 
in 1950, 377,747; and in 1960, 389,881. The last figure represents 
an increase of 12,134 or 3.2% over 1950. The population per 
square mile in 1960 was 42.0, compared with 40.7 in 1950 and 
with 49.6 for the U.S. in 1960. 

The urban population in 1960 was 149,921, or 38.5% of the state 


Vermont: Places of 5,000 or More Population (1960 Census)* 


Population 
Pl 
A 1960 | 1950 1940 | 1920 1900 
Total state 389,881 | 377,747 | 359,231 | 352,428 | 343,641 
arre. , 87 | 10,922 909 | 10,008 448 
Benningtont 9,982 
Brattleboro 9,61 
Burlington 
Essex Junction , 
Montpelier eee 
lewport t= Tati 
Rutland EP yep Nt 
St. Albans, >) 
St. Johnsbury 
Springfield, | 
inooski | 
*Populations are reported as constituted at date of each census. {Township, 
total, compared with 36.4% in 1950 and 34.3% in 1940. The 
state has no standard metropolitan statistical areas. Rural popu- 
ation in 1960 was 239,960, a decrease of 0.1% from 1950. Of 


was rural nonfarm and 51.4% 


the total rural population, 10.2% 
urban, 


was rural farm, (In 1960 the national average was 70% 
23% rural nonfarm, and 7% rural farm.) 4 

The number of occupied dwelling units, or households, in 1960 
was approximately 110,732, as compared with 107,000 in 1950. 
The average per household declined from 3.9 persons in 1940 to 
3.5 in 1950 and to 3.4 in 1960. Population distribution by colour 
and nativity in 1950 was: 92.2% native white; 7.6% foreign-born 
white; and 0.1% nonwhite, practically all Negro. There were 
99.2 males per 100 females in the native white population; 10.5% 
of the people were 65 years old or over; 52.4% who were 14 years 
old and over were in the labour force. Of all employed males, 
23.8% were in agriculture, 7.0% in construction, 25.5% in manu- 
facturing and 20.4% in transportation and trade. 
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EDUCATION 


Vermont’s system of public education extends from the primary 
grades through several branches of higher education. Numerous 
private academies, colleges and other institutions substantially 
increase the educational opportunities, Attendance is com- 
pulsory for all children between 7 and 16 years of age. 

Public interest in education dates from the earliest years. Ver- 
mont was the first state to make constitutional provision for a 
complete state system (1777), to include town common (primary) 
schools, a grammar school in each county and a state university. 
Girls as well as boys have attended the common schools from the 
beginning. The town of Middlebury established an academy 
for girls in 1800, and a few years later, Emma Hart (Willard) 
there opened one of the first private schools for girls in America. 
The first normal school in America was established in Concord 
in 1823. The state library dates from 1825. ‘The legislature 
first created a state board of commissioners of common schools 
in 1827. 

Public Schools.—In the towns and cities, locally elected boards 
maintain public schools under the provisions of state law. A 
superintendent serves each of the larger communities; smaller 
communities are grouped into superintendency unions. The state 
department of education, headed by a board appointed by the 
governor and a board-appointed commissioner, provides serv- 
ices in teacher training and certification, curriculum development 
and planning of school buildings, as well as programs in voca- 
tional education, vocational rehabilitation, health education, pres- 
ervation of skills in arts and crafts and education of the mentally 
retarded and physically handicapped. 

The state apportions large sums annually among the local school 
districts for current expenses and grants small special-purpose 
sums for standardization, special education of handicapped chil- 
dren, tuition of war orphans, vocational education and visual edu- 
cation equipment, and has granted aid for school construction. 

Every town and city (except nine local units that have contracts 
with their neighbours) maintains at least one elementary school. 
The secondary level includes more than 80 public high schools 
and 25 academies. Business schools are located in Rutland, Mont- 
pelier and Bennington, Commerce is a principal subject in 
Champlain college, a junior college in Burlington, and is among 
the offerings of other colleges. Vermont college in Montpelier 
and Green Mountain college in Poultney are junior colleges. The 
state maintains an agricultural and technical institute at Randolph. 
Nursing education is offered in several hospitals not connected 
with the universities and colleges. 

Higher Education—The University of Vermont and State 
Agricultural college, in Burlington, is the first U.S. institution 
founded by state legislative action to offer instruction at the uni- 
versity level. The university was chartered in 1791; Vermont 
Agricultural college was chartered under the Morrill act in 1864, 
and the two were combined in 1865, The university is governed 
by a board of trustees of 23 members. ‘It includes colleges of 
arts and sciences, agriculture, medicine, technology, and education 
and nursing, a graduate college, a school of dental hygiene and a 
summer session and adult education division. The university li- 
braries comprise a collection of more than 200,000 volumes, in- 
cluding a collection of Vermontiana and supplemented by U.S. 
government depository documents. 

Teacher training courses are offered in the state teachers’ col- 
leges in Castleton, Johnson and Lyndon Center, for elementary 
and junior high school teaching. Some secondary teacher training 
is available in private colleges. 

Several private institutions also have excellent standing. Mid- 
dlebury college in Middlebury, chartered in 1800, is a liberal arts 
college; its world-famous English and foreign language schools 
provide graduate instruction on the Middlebury campus, at its 
Bread Loaf Mountain campus and abroad. Norwich university, 
founded in 1819 and located in Northfield, is the nation’s oldest 
private military college, emphasizing several branches of engineer- 
ing. Bennington college for women (founded 1932) is located in 
Bennington (g.v.). Trinity college for women (Roman Catholic; 
1925) is in Burlington, and St. Michael’s college for men (Roman 
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Catholic; 1904) in Winooski Park. Three other four-year col- 
leges are Goddard (1863), in Plainfield; Marlboro (1947), in 
Marlboro; and Windham (1951), in Putney. 


HEALTH, WELFARE AND CORRECTIONS 


State institutions include the State Prison and House of Cor- 
rection for men at Windsor; the Women’s Reformatory at Rut- 
land, which operates under an interstate agreement; the Weeks 
school for training and rehabilitation of boys and girls, at Ver- 
gennes; a tuberculosis sanatorium at Pittsford; a training school 
for the mentally deficient at Brandon; the Kinstead home for chil- 
dren in Montpelier; and “half-way houses” for mental rehabilita- 
tion. The state also assigns patients to the Brattleboro Retreat, 
well known for care and rehabilitation of the mentally ill. 

Providing public health services is largely a state function in 
Vermont. The state health department carries out preventive 
programs in cancer and chronic disease control; communicable 
disease control; child health servi for crippled children, ma- 
ternal and child health, and guidance; environmental sanitation 
programs including inspection and licensing and regulation for 
proper sanitation of schoolhouses and public buildings generally 
and of public water supply; hospital services, including hospital 
survey and construction, and inspection and licensing of hospitals, 
nursing homes and homes for the aged; laboratory services, in- 
cluding chemical and bacteriological examinations of water, milk, 
foods, drugs, materials and substances helpful in the diagnosis of 
disease; free distribution of certain vaccines; public health edu- 
cation; keeping and publishing certain statistics; public health 
nursing, industrial hygiene and public dental health programs 

More than two dozen licensed hospitals and more than 150 nurs- 
ing homes are located throughout the state. Hospitals in the Bur- 
lington area are associated with the University of Vermont medi- 
cal college and form with it a major medical centre for the area. 
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THE ECONOMY 

Agriculture.—Approximately one-half the land area of Ver- 
mont is in farm land. The number of farms (about 16,000) is 
decreasing, but individual units are growing in size (average about 
200 ac.) and the output per worker is increasing. Both before 
and after the American Civil War, sheep raising was a dominant 
pursuit, but after 1880 it declined rapidly because of competition 
from the western states and Australia. 

A cool climate, irregular topography and inherently fertile soils 
enable Vermont to produce hay and pasture better than other 
farm crops. Dairying thus has become the most important agri- 
cultural industry. Vermont has a bonding law to protect dairy 
farmers. Farms producing milk for local consumption are subject 
to state regulation and inspection. In 1936 the state became a 
bovine-tuberculosis-free area, In 1957 it s the ninth state de- 
clared a modified certified brucellosis-free area. Approximately 
100 creamery companies operate about 135 dairy plants. The 
total fluid milk distribution exceeds 1,600,000,000 lb. annually, 
of which 400,000,000 Ib. is converted into other milk products, 

A large percentage of farm land is used to produce hay, Other 
crops include potatoes, corn and northern grains. Poultry raising, 
beekeeping, apple growing and maple sugaring are important. A 
strain of the legume crop, bird’s foot trefoil, was developed in 
Vermont 

Mining.—Virtually every section of the state contains mineral 
deposits: chief slate deposits are in the Taconic mountains; the 
Vermont valley between the Taconic and Green mountains con- 
tains world-famous marble deposits; the Green mountains contain 
talc, marble and other deposits; granite deposits and copper mines 
lie in the Vermont piedmont between the Green mountains and the 
Connecticut river; asbestos deposits are located in the north. 

The first granite quarry was opened in Barre in 1815, and more 
than 36,000,000 cu.ft. have been quarried there since that time. 
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Vermont marble, distinguished for its quality and constituting 
more than half the fine marble used for monuments in the U.S., 
is quarried principally at Proctor. Commercial quarrying dates 
from 1785. Vermont produces 96% of the domestic asbestos 
supply, serving about 5% of national requirements, Other min- 
eral industries are slate, copper, silver, gold, limestone, talc and 
China clay. 

Manufacturing—While most Vermont manufacturing plants 
are small, they are noted for quality production and are distributed 
among more than half of the state’s cities and towns. Industries 
multiplied rapidly in the early 1800s. In St. Johnsbury, the 
manufacture of knife-edged scales dates from 1830. In Rutland, 
the making of ball-bearing scales dates from 1856. Inventive men 
of those and subsequent years laid foundations for the high-grade 
machine-tool industry that is centred in Windsor and Springfield. 
Burlington is noted for quality printing and Brattleboro for organs. 
Other industrial centres include Barre, Bellows Falls, Bennington, 
Montpelier and St. Albans. 

The state’s major manufacturing industries include food and 
kindred products; metalworking; paper and allied products; and 
mining, quarrying and manufacturing stone and mjneral products. 
Other Vermont products include furniture, textiles, slate, rubber 
goods, garden tools, paints, hosiery, cereals, dyes, clothespins, 
roofing, electric equipment and ceramics. 

Electrical energy is supplied by private and municipal electric 
utilities and by electric co-operatives. Much power is generated 
in plants on the Connecticut, Deerfield and other rivers, and the 
state’s 30-year contract for St. Lawrence power adds 100,000 kw. 
of power annually. 

Transportation and Communication.—Water, rail, motor- 
bus and air services are available for transportation. Opening of 
the Champlain canal in 1823, connecting the lake with the Hudson 
river, increased commerce with New York. This waterway ex- 
tends also through the Richelieu river to the St. Lawrence. Ver- 
mont had a period of energetic construction of canals and water- 
ways and also roads and turnpikes; stagecoach lines carried mail 
and passengers throughout the state. By 1849 the Vermont Cen- 
tral railroad reached Burlington from Windsor and the Rutland 
reached there from Bellows Falls. Railroad building ceased after 
1910, when the mileage was 1,100; by 1950 it had been reduced 
to 889 and by the 1960s to about 650 mi. Two lines run north and 
south along the western and eastern borders, and four cross in a 
general east and west direction. 

After World War I motorbus lines became a principal means of 
transportation, covering more than 1,000 route miles and reaching 
many places not served by rail. The trucking business also be- 
came extensive. By the 1960s more than 11,500 of the 13,800 mi. 
of road were surfaced, Bridges cross the Connecticut river at 
several points. Bridges cross Lake Champlain at Chimney Point 
and at East Alburg, under an interstate compact. Five ferry 
routes also provide lake crossings; those from Charlotte, Burling- 
ton and Grand Isle are operated by the oldest steamship company 
in the U.S. By the 1960s, the state had about 30 airports. 

Telephone service is provided through about 90 central offices. 
Of 17 broadcasting stations, 16 are AM radio and one is television. 
There are 8 daily newspapers. 

Bratiocrapuy.—M. D. Gilman, Vermont Bibliography (1897) ap- 
proaches completeness for the period before the date of its publication. 
For physical description, geology and minerals the many papers in the 
annual Reports of the State Geologist are valuable. For education see 
G. G. Bush, History of Education in Vermont (1900); J. C. Huden, 
Development of State School Administration in Vermont (1943). 

R. E, Robinson, Vermont (1892) is representative of „the more fa- 
mous of the earlier histories, History of Vermont in 4 vol. by 
Walter H. Crockett was published 1921-23. Edmund Fuller, Ver- 
mont: a History of the Green Mountain State (1952), is a text for 
secondary schools. See also W. Nutting, Vermont Beautiful (1922); 
Champlain Society, Works of Samuel de Champlain, 6 vol. (1922-25) ; 
J. B. Wilbur, Ira Allen, Founder of Vermont, 2 vol. (1928); J. Peel, 
Ethan Allen (1929); H. F. Wilson, Hill Country of Northern New En- 
gland (1936) ; Federal Writers’ Project, Vermont: a Guide to the Green 
Mountain State (1937); D. M. Ludlum, Social Ferment in Vermont, 
1791-1850 (1939); Edward H. Ripley, Vermont General, ed. by Otto 
Eisenschim] (1959); W. A. Flint, The Progressive Movement in Ver- 
mont (1941) ; W. J. Wilgus, The Role of Transportation in the Develop- 
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ment of Vermont (1945); L. Agostino, The History of Public Welfare 
in Vermont (1948) ; R. N. Hill, Winooski: Heartway of Vermont, “Riv- 
ers of America Series” (1949), Contrary Country (1950), Yankee King- 
dom (1960); E. W. Newton, The Vermont Story (1949); C. William- 
son, Vermont in Quandary 1763-1825 (1949); D. C. Fisher, Vermont 
Tradition (1953); W. R. Hard, The Vermont Guide (1958); W. R. 
Hard et al., New Vermont Guide (1964); R. N. B. Haugen and E. W. 
Steele (eds.), Vermont—The Fourteenth Original State (1959); Ver- 
mont Historical Society, Collections (1870-71), Proceedings and later 
Vermont Quarterly, later called Vermont History (1846- ) and 
Town Histories; The Vermonter (1897-1946) ; and Vermont Life, pub- 
lished by the Vermont Development Commission (1947-  ). 

Current statistics on production, employment, industry, etc., may 
be obtained from the pertinent state departments; the principal figures 
are summarized annually in the Britannica Book of the Year. 

(R. N. B. H.) 

VERNE, JULES (1828-1905), French writer and a founder 
of modern science fiction, was born at Nantes on Feb, 8, 1828, 
Trained as a lawyer, he turned to writing, and his verse comedy 
Les Pailles rompues was performed in June 1850 at Dumas’ Thé- 
âtre Historique, while his story “Un Voyage en ballon” appeared 
in 1851 ina children’s magazine, Le Musée des familles. Secretary 
at the Théâtre Lyrique (1852-54), he later turned stockbroker 
but continued writing comedies, librettos, and stories, Success 
came with Cing Semaines en ballon (1863; Five Weeks in a Bal- 
loon, 1869, 1964). Later works, of which many were translated, 
include Voyage au centre de la terre (1864; A Journey to the Cen- 
tre of the Earth, 1874, 1961); De la Terre à la lune (1865; From 
the Earth to the Moon, 1873, 1959); Vingt Mille Lieues sous les 
mers (1870; Twenty-Thousand Leagues Under the Sea, 1873, 
1960); Le Tour du monde en quatre-vingts jours (1873; Around 
the World in Eighty Days, 1873, 1956); and Michel Strogof 
(1876; Eng. trans., 1877, 1959). Most of his stories—known col- 
lectively as Les Voyages extraordinaires—were first published in 
Jules Hetzel’s Magasin d’éducation et de récréation. > 

By his gift for storytelling, his humour, his remarkable scien- 
tific machines (anticipating, for example, the submarine, the air- 
plane, television, and space travel), and his concern for moral and 
scientific progress, Verne delighted young and old. He was hon- 
oured nationally and was famous internationally. In 1872 he re- 
tired to Amiens, where he died on March 24, 1905. 

Brpuiocrapuy.—C. Lemire, Jules Verne (1908); M. Allotte de la 
Fuve, Jules Verne, sa vie, son oeuvre (1928; rev. ed., 1953; Eng. trans., 
1954); M. Moré, Le Très Curieux Jules Verne: le Problème du père 
dans les voyages extraordinaires (1960), Nouvelles Explorations de 
Jules Verne: musique, misogamie, machine (1963). (R. J. N.) 

VERNET, the name of a family of eminent French painters. 

(CLAUDE) JOSEPH VERNET (1714-1789), born at Avignon, Aug. 
14, 1714, began as painter of decorations at Avignon and Aix. In 
Rome during 1734-53, he studied landscape, being particularly 
influenced by Claude Lorrain and Salvator Rosa. The stormy sea 
and picturesque shores became his own specialty. 

His shipwrecks, sunsets, and conflagrations reveal an unusually 
subtle observation of light and atmosphere and won the highest 
praise of contemporary critics; e.g., Diderot. Back in France, he 
painted a series of the “Ports of France” (1754-62, Louvre) at 
royal command. They are not only among his best works but 
constitute a remarkable record of 18th-century life. His later 
work shows a marked decline, the consequence of overproduction. 
In his Livres de raison he recorded his transactions., He died in 
Paris on Dec. 3, 1789. 

CARLE (ANTOINE CHARLES Horace) VERNET (1758-1836), the 
son of Joseph Vernet, was born on Aug. 14, 1758, at Bordeaux. 
His long series of fashionable and often satirical commentaries on 
contemporary manners and costume were reproduced by the best 
engravers of the time. Although forced by Napoleon to paint 
vast battles (“Marengo,” 1804; “Morning of Austerlitz”), Carle’s 
real talent was for intimate genre, and for drawing rather than 
painting. Under the Restoration he produced innumerable sport- 
ing subjects, particularly of horses, and was a pioneer in lithog- 
raphy. He died in Paris on Nov. 27, 1836. 

(Emile Jean) Horace VERNET (1789-1863), the son of Carle, 
was born in Paris, June 30, 1789. An ardent Bonapartist, he made 
the glorification of the Napoleonic era his particular specialty as 
painter and lithographer, and his studio during the Restoration 
was a centre of Bonapartist and Orléanist intrigue, as well as a 
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fashionable meeting place of sportsmen, artists, and writers. In 
1829 he was appointed director of the French Academy in Rome 
and in 1833 spent a period with the French Army in Algiers, which 
inspired some paintings of the Arab world. He was later commis- 
sioned by Louis Philippe and by Napoleon III to execute vast 
battle panoramas, particularly in the historical galleries of Ver- 
sailles. Horace died in Paris on Jan. 17, 1863. 

See A. Dayot, Les Vernet (1898), Carle Vernet (1925). i 

(L. E. A. E.) 

VERNIER INSTRUMENT, a measuring device invented 
by a Frenchman, Pierre Vernier (c. 1580-1637), which enables 
either linear or angular magnitudes to be read with a degree of 
accuracy many times greater than is possible with a scale as 
ordinarily divided and subdivided. 

The principle of the vernier is readily understood from the fol- 
lowing figure and illustration. 

Let AB (see fig.) be the normal scale, i.e. a scale graduated ac- 
cording to a standard of length, CD, a scale (placed in contact 
with AB for convenience) graduated so that 10 divisions equal 11 


divisions of the scale AB, and EF a scale placed similarly and 
graduated so that 10 divisions equal 9 divisions of the scale AB. 
Consider the combination AB and CD, Obviously each division 
of CD is yth greater than the normal scale division. Let a repre- 
senta length to be measured, placed so that one end is at the 
zero of the normal scale and the other end in contact with the 
end of the vernier CD marked 10. It is noted that graduation 
4 of the vernier coincides with a division of the standard, and the 
determination of the excess of a over 3 scale divisions reduces 
to the difference of 7 divisions of the normal scale and 6 divisions 
of the vernier. This is 0°4, since each vernier division equals 1*1 
scale divisions. Hence the scale reading of the vernier which 
coincides with a graduation of the normal scale gives the decimal 
to be added to the normal scale reading. Now consider the scales 
AB and EF, and let 8 be the length to be measured, the scale EF 
being placed so that the zero end is in contact with an end of $. 
Obviously each division of EF is pyth less than that of the normal 
scale. It is seen that division 6 of the vernier coincides with a 
normal scale division, and obviously the excess of B over two 
normal scale divisions equals the difference between 6 normal scale 
divisions and 6 vernier divisions, i.e., 0-6. Thus again in this case 
the vernier reading which coincides with a scale reading gives the 
decimal to be added to the normal scale. The second type of 
vernier is the one commonly used, and its application to special 
appliances is quite simple. 

VERONA, a city, episcopal see, and capital of Verona Prov- 
ince, Veneto, Italy, 65 mi. (105 km.) W of Venice. Pop. (1961) 
commune 230,097, One of the most beautiful cities of Italy, it 
lies at the foot of the Monti Lessini 194 ft. (59 m.) above sea level 
half-encircled by the fast-flowing Adige River, Of great archi- 
tectural distinction, it is also an industrial and artistic centre. 
Verona is the focal point for rail and road connections from 
northern Italy to central Europe via the Brenner Pass, and it 
links Milan and Venice by rail and road. It is served by airports 
at Boscomantico and Villafranca. There are engineering indus- 
tries, and manufactures include trailers, oil burners, safes, ovens, 
kitchen equipment, musical instruments, paper (especially photo- 
graphic), chemical, pharmaceuticals, leather, shoes, confectionery, 
and textiles. The making of artistic furniture and work in pre- 
cious metals and marble are flourishing handicraft industries, 
The city’s traditional wines (Bardolino, Valpolicella, Soave, and 
Recioto) are well known. Verona, which is noted for its cereal 
market, has held an International Agriculture and Horse Fair 


since 1898. During World War II the city was damaged but has 
since been restored, (0. Ve.) 


VERNIER INSTRUMENT—VERONA 


Architecture.—Verona is rich in Roman remains and has man 
fine medieval and Renaissance buildings. A 

Roman Monuments.—At Verona these are more Considerable 
than those of any other North Italian city. The most remarkable 
is the great amphitheatre (Arena) built probably in the 1st cen- 
tury a.D. It is the largest extant (500 X 404 ft. [152 X 123 m] 
externally; the arena is 242 X 146 ft. [74 X 45 m.]) after the 
Colosseum at Rome and the amphitheatre at Capua. -It is now 
used for operatic performances. The Roman Theatre on the left 
bank of the Adige also dates from that period; adjoining it is the 
Archaeological Museum. Two Ist-century Roman gateways sur- 
vive in part: the Porta dei Borsari (much altered in the 3rd cen- 
tury) and the Porta dei Leoni. The Arco dei Gavi (reconstructed 
1932) was erected in honour of that family in the second half of 
the Ist century B.c. The Museo Lapidario Maffeiano (founded by 
Scipione Maffei in 1714) contains antiquities, primarily Greek and 
Roman. 

Churches and Other Structures —Verona is remarkable for its 
rich Romanesque and Gothic architecture, Many buildings are 
in a distinctive pink brick; a feature of some of the churches is a 
pillared porch supported on sculpted lions. During the Renais- 
sance, Verona produced two great architects: Fra Giocondo (c. 
1433-1515), who worked also at Venice, Rome, and Paris; and 
Michele Sanmicheli (1484-1559), a military and civil architect, 
who also worked at Venice (at Verona his work includes the 
Bevilacqua and Canossa palaces, two city gates [the Porta Nuova 
and Porta Palio], and the Cappella Pellegrini in S, Bernardino), 

Outstanding churches include the Romanesque S, Zeno Mag- 
giore, originally Sth century but rebuilt in the 12th with cele- 
brated marble porch and bronze doors; its facade is brick, deco- 
rated with marble, and pierced by a rose window; the interior, 
with choir raised above the nave, contains an important triptych 
by Andrea Mantegna (q.v.). The church of Sta. Anastasia, a 
Dominican foundation of 1290, completed in the 15th century, 18 
of brick with a sculpted polychromed marble porch; its Gothic 
interior is divided into three naves by red marble columns and 
contains many pictures and sepulchral monuments. The Cathedral 
is a smaller Romanesque building of the mid-12th century, te 
constructed in Gothic style in the 15th; among its paintings isan 
“Assumption” by Titian; its campanile, Romanesque in origin, 
was worked on but not completed by Sanmicheli, The bea 
esque baptistery is a separate church, S, Giovanni in Fonte. The 
episcopal palace contains the ancient and valuable chapter io 
with its palimpsest of Gaius (g.v.). S. Fermo Maggiore consis 
of two edifices, the lower probably dating from the 11th ca 
and of brick, the upper of alternating courses of brick ane ia 
originally in Romanesque style and rebuilt in Gothic style in SS 
early 14th century. Among the churches on the left bank Bel 
Nazzaro e Celso with a Gothic façade, reconstructed by Bene in 
tines in 1464-83. S. Giorgio Maggiore (or in Braida) was begun F 
1477 and consecrated in 1536; its cupola, unfinished campanie, 
and the interior chapels were designed by Sanmicheli. fea 

The Castel Vecchio (now the Museum of Art) was built y ee 
the Adige River by Cangrande II in 1354. The cênela ie 
Scaligero (rebuilt after World War II damage) crosses bee ‘ 
from the castle. The Piazza delle Erbe, the market vie Sie 
Verona on the site of the old Forum, adjoins the ee ri 
nori, which is enclosed by buildings including the paa Arche 
del Consiglio, probably by Fra Giocondo. Nearby here 
Scaligere comprising the elaborate Scaliger tombs, wit ta; the 
canopies surmounted by equestrian statues of the Sie om ae i 
most highly wrought is that of Cansignorio (d. 1375), the 
work of Bonino da Campione. 

Painting.—The earliest surviving paintings at 
the frescoes in SS. Nazzaro e Celso and show Byzan' 
The first native personality is Turone (active 1360). 
da Zevio (active 1369-90) and his obscure co-worker 
Jacopo) Avanzo frescoed at Verona in a courtly internat 
This is seen at its most refined in the work of Anoa jn S 
called Pisanello (c. 1395-c. 1455) (e.g., his annuari po was 
Fermo Maggiore and “Saint George” for Sta. PaRa 1400-6: 
also a portrait medalist. The Venetian, Jacopo Bellini (¢ 
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VERONA, CONGRESS OF—VERONESE 


1470), frescoed a chapel (now destroyed) in the Cathedral. The 
influence of Mantagna, who had married Bellini’s daughter, com- 
bined with that of Venice to affect the whole Veronese School, 
whose painters included Domenico Morone (c. 1442-c. 1517) and 
his son and pupil Francesco (c. 1471-1529), as well as Francesco’s 
friend Gerolamo dai Libri (c. 1474~c. 1555). In the 16th century 
Verona produced Paolo Caliari, called Veronese (g.v.), who spent 
most of his active life at Venice. His “Martyrdom of St. George” 
remains in S. Giorgio in Braida at Verona. Veronese’s influence 
was felt in native painters like G. B. Zelotti and Paolo Farinato 
(q.v.). In the 18th century Verona’s most famous artist was 
Gianbettino Cignaroli (1706-70). 

History.—The city was founded by an ancient tribe (possibly 
the Euganei or Raeti) and was later occupied by the Gallic 
Cenomani. It became a Roman colony in 89 B.c. and rapidly 
rose in importance owing to its situation as a junction of several 
main roads between Italy and Northern Europe. The poet Catul- 
lus was born there. Verona was occupied by Theodoric (d. 526), 
king of the Ostrogoths, who built a castle on the site of the present 
Castel S. Pietro on the left bank of the Adige. Under the Lom- 
bard kings Verona retained its importance. It was captured by 
Charlemagne in 774 and was the residence of his son Pepin (Pip- 
pin) and of Berengar. Like other North Italian cities it suffered 
during the early struggles between the Guelphs and Ghibellines, 
in which it chose the Guelph party. A calmer and more prosper- 
ous period came with the rule of the Scaliger (della Scala) family 
during the late 13th and early 14th century. Between 1226 and 
1259 Verona was in the hands of the tyrant Ezzelino da Romano 
(q.v.), but in 1260 Mastino I della Scala became podestà and vir- 
tual ruler. He was succeeded in 1277 by his brother Alberto (d. 
1301), who was followed by his son Bartolomeo, the “gran Lom- 
bardo,” (Dante, Paradiso) in whose reign Romeo Montague and 
Juliet Capulet traditionally loved and died. (Places dedicated to 
the romantic love story are the so-called Tomb of Juliet, near 
the Campo di Fiera, Romeo’s House, and Juliet’s House in the 
Via Cappello.) Bartolomeo’s brother Can Francesco, called Can- 
grande I (d. 1329), was the greatest figure of the family and pro- 
tector of the exiled Dante, In 1387 the Scaligers fell, largely 
through the machinations of Gian Galeazzo Visconti who gained 
the city. Through Visconti’s widow, Verona passed temporarily to 
Padua, but both cities were conquered by the Venetians in 1405. 
Apart from Emperor Maximilian’s brief occupation (1509-16), 
Verona remained a Venetian possession until 1797 when it was 
ceded to Austria by Napoleon at the Treaty of Campo Formio 
(Campoformido). ‘The Congress of Verona was held in 1822. 
In 1866 Verona was united to the kingdom of Italy. (M. Ly.) 

Verona Province (area 1,196 sq.mi. [3,097 sq.km.]; pop. 
[1961] 655,309) borders on Lake Garda (q.v.) (west) and a moun- 
tainous area (north) that includes the Lessini, Baldo, and Bosco 
Chiesanuova groups that rise above 6,000 ft. (1,800 m.). The 
fertile Po Plain in the south produces cereals, sugar beet, and 
tobacco; livestock are reared. Chief towns, apart from Verona, 
are Legnago, Bussolengo, and Cologna Veneta. 

Brstrocrapuy.—Scipione Maffei, Verona Ilustrata (1732); G. B. 
Biancolini, Notizie Storiche delle Chiese di Verona (1749-71) ; numerous 
articles in the periodical Madonna Verona (1907— ); A. M. Allen, His- 
tory of Verona (1910); L. Simeoni, Verona (1910); G. Gasperoni, 
Scipione Maffei e Verona Settecentesca (1955). (M. Ly.) 

VERONA, CONGRESS OF (1822), the last of the con- 
gresses held by the European powers in accordance with the terms 
of the Quadruple Alliance (1815) between Russia, Prussia, Austria, 
and Great Britain, was also the last effective manifestation of the 
Holy Alliance (g.v.), an organization designed to promote collec- 
tive security in Europe. The congress was concerned mainly with 
the revolts in Greece and in Spain. It met in the city of Verona, 
then in Austrian hands, from Oct. 20 to Dec. 14, 1822, and was 
attended by representatives from the countries of the Quadruple 
Alliance, and also by France, which had been admitted to the 
Concert of Europe in 1818. Britain alone among the powers rep- 
resented at the congress did not belong to the Holy Alliance. 

The congress met because the ultra-royalist French government 
under Louis XVIII wished to obtain its allies’ assent to its pro- 
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posed intervention in Spain in order to overthrow the constitu- 
tional regime established there in 1820. The French knew that the 
Austrians could not object, since Austria had already, at the con- 
gresses of Troppau and Laibach (qq.v.), received similar authori- 
zation to interfere in Italy. Moreover, the British were unwilling 
to assert the legitimacy of governments which had been set up as 
a result of revolutions, because to do so would encourage the tsar 
to intervene in the Balkan rebellions. 

Responsibility for formulating French policy at the congress 
was held successively by the comte de Villéle, president of the 
council, the duc de Montmorency, minister of foreign affairs, and 
by the vicomte de Chateaubriand, ambassador in London, Villéle, 
who opened the negotiations, was concerned primarily with 
France’s economic interests in Latin America, and therefore de- 
sired to reconcile Spain with its rebellious colonies there. More- 
over, such an achievement would have allowed him to represent 
the French king as a potent arbiter not only in Europe but also 
in the Americas. But this plan was immediately blocked by Aus- 
tria and Russia, Austria had no interest in America, while Russia 
was opposed to any form of compromise. Opposition to Villéle’s 
scheme was so great that he had to adopt instead that favoured 
by Montmorency, which was to give tacit support to the Spanish 
counter-revolution, active since July 1822, and, while avoiding 
open war with Spain, to keep an “army of observation” mobilized 
on the Spanish frontier. The French now asked their allies for an 
assurance of support should they themselves be attacked by the 
Spaniards; this was promised (Oct. 30) by Austria, Prussia, and 
Russia, although only Russia offered military aid. 

The British were much disquieted by these promises, and the 
duke of Wellington, his country’s representative at Verona, tried 
hard, but in vain, to sow dissension among the continental powers. 
After the suicide of Castlereagh, George Canning, the foreign sec- 
retary, became increasingly concerned over the fate of Latin Amer- 
ica, and soon decided that it was more important to assure the 
emancipation of the Spanish colonies there than to prevent French 
control of Madrid. 

Meanwhile, the collapse (late November 1822) of the Spanish 
counter-revolution made nonsense of Montmorency’s policy. The 
British seized the opportunity to offer to mediate between France 
and Spain, but the French were hesitant, and Montmorency re- 
signed. Chateaubriand took over, intent on invading Spain; he 
countered British moves by obtaining for his project the consent 
of the continental powers. The congress broke up, Britain in fact 
taking no further part in negotiations concerning Spain itself un- 
til after the restoration of Ferdinand VII in October 1823. But 
Canning, determined to prevent the French from carrying their 
success into the New World, warned them that British sea power 
would oppose any attempt at a military reconquest of the Spanish 
colonies. Meanwhile, on Dec. 2, 1823, Pres. James Monroe enun- 
ciated the doctrine that the American continents were no longer 
the subject for future European colonization. 

Brstrocrapuy.—F. R. de Chateaubriand, Congrès de Vérone, 2 vol. 
(1838, Eng. trans. 1838) ; comte de Marcellus, Politique de la Restaura- 
tion en 1822 et 1823 (1853) ; Mémoires et correspondance du comte de 
Villéle, vol. iii (1888); C. K. Webster, Britain and the Independence 
of Latin America, 1812-1830, vol. ii (1838) ; Despatches, Correspon- 
dence and Memoranda of Arthur, Duke of Wellington, ed. by his son, 
A. R. Wellesley, vol. i (1867). (J. H. Pt.) 

VERONESE, PAOLO (Paoto CAGLIARI or Carrart) (1528- 
1588), a major painter in Venice and the Veneto after 1550, was 
known after his birthplace, Verona. Paolo’s father had come to 
Verona from Lake Lugano to pursue the family trade of stone- 
cutting, and the young Paolo was at first apprenticed in this trade. 
He showed so marked an interest in painting, however, that in his 
14th year he was apprenticed to his uncle and future father-in-law, 
Antonio Badile, a minor painter. From him Paolo derived, in 
addition to a sound basic painting technique, a Veronese passion 
for paintings in which people and architecture were integrated, a 
tradition traceable to the late medieval painter Altichiero. 

Paolo was influenced in Verona by two other local masters, Paolo 
Farinato and Domenico Riccio; from the latter he derived a char- 
acteristic attitude about the use of colour and application of paint. 
Vasari states that he was, in addition, a pupil of Giovanni Caroto, 
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“THE ADORATION OF THE MAGI BY VERONESE 
who was an architect as well as a painter, but this seems improba- 
ble, as little or no resemblance can be discovered in the styles of the 
two men. He was influenced by the Mannerist painters Francesco 
Primaticcio and Parmigianino, and by Raphael himself, whos 
“Sistine Madonna” was in Vicenza and “Madonna of the Pearl” 
(from Raphael’s studio) was in Mantua. The young Paolo copied 
the latter work. Added to these major influences were the minor 
ones of Lorenzo Lotto, Girolamo Romanino, Moretto, Titian and 
even. Diirer whose prints Paolo is said to have studied. Though 
these influences may be traced by the discerning eye, Paolo ar- 
rived, early in his career, at a mature and essentially unchanging 
style. 

The hallmarks of Paolo’s style are: an amplitude of form and 
an academic correctness of drawing of a sort always ignored by 
Titian; a generally blond tonality with an emphasis upon clear 
and cool colours, which give the impression of lightness in spite of 
their real sombreness; an interest in two-dimensional patterns 
(both in the structure of the paintings and in the objects por- 
trayed);\a clarity of architectural rendering with a concomitant 
clarity of relationship between the space and the objects in the 
space; and a gently noble type of personage as his typical subject. 
These characteristics appear in such early works as the decora- 
tions for the Villa Soranzo of 1551 and the “Faith” (S. Liberale, 
Castelfranco). In these earliest works Paolo struck a protorococo 
note which anticipated Tiepolo by more than a century and a 
half. In 1553 he executed the “Temptation of St. Anthony” 
(Caen) for Ercole Cardinal Gonzaga for the cathedral at Mantua; 
this work shows an amazing accomplishment in crowding ample 
forms into a small area and a virtuosity which later became more 
subtly expressed. 

By 1554 Paolo had received a commission for decorations in 
the hall of the council of ten for the doge’s palace, Venice, and 
by 1555 he was permanently established in that city, The “Jupiter 
Striking His Thunderbolts” (Louvre) shows his development of 
the illusionism of Giulio Romano and Andrea Mantegna, whom he 
knew in Mantua, into a form which anticipates the great baroque 
ceiling designs of the 17th century. His principal early altar- 
piece, done for the Giustianini family for S. Francesco della Vigna, 
is.a variation on the plan of Titian’s Pesaro altarpiece.. In slightly 
later works done for S. Sebastiano and SS. Giovanni e Paolo, 
Venice, his hesitancy disappears, and his thorough assimilation 
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of the grand manner in composition becomes evident, The mo 
nastic establishment of S. Sebastiano in Venice was in his cafes 
what the Scuola di S. Rocco was in Tintoretto’s, and by 1556 
he had begun his major decorations, for this establishment, of 
which his uncle was prior. ._In 1556 he received a commission 
for three allegorical tondi for the Marcian library, Venice and 
his work done in competition with others is clearly the best 

C. Ridolfi states that Paolo went to Rome in. 1560 in the com- 
pany of the Venetian ambassador to the Holy See, but this has 
been doubted. At any rate, there is a sudden maturity and con- 
solidation visible in his work after this date. His frescoed deco- 
rations for the Villa Barbaro at Maser, near Asolo, builtiby Andrea 
Palladio with sculptural ornament by Alessandro Vittoria, crowned 
that lovely villa and made it one of the supreme examples of inte- 
rior decoration in the world. Not only are there ample composi- 
tions of gods at play, but there are also homely genre bits, suchas 
the trompe-l'oeil detail of the door opened by a servant witha dog 
at his feet. An implied confirmation of the Roman visit may be 
seen in the landscape details which seem to reflect examples of 
Roman wall painting which by 1560 were being uncovered in 
Rome, The technique is the purest fresco method of water colour 
on wet plaster, and not even Nicolas Poussin in the ryth century, 
Hubert Robert in the 18th or Jean Baptiste Corot in the roth was 
able to achieve more glowingly luminous atmospheric effects than 
Paolo achieved from meagre earth colours with a few touches of 
lapis blue added. 

In the late 1560s Paolo painted the “Madonna of the Cuccina 
Family” (Dresden), one of his mature masterpieces, In the left 
third, the Virgin, Child, St. Jerome, St. John the Baptist and an 
angel are isolated; to the right, the Cuccina family kneels in adora- 
tion, presented by the allegorical figure of Faith, who is dressed in 
a radiant white, Paolo gives a cogent series of portraits of the 
family seen in dramatic relationship to one another, and he adds 
the homely detail of the youngest Cuccina child shyly gripping the 
column as he peers out at the beholder. At the extreme right the 
facade of the family palazzo is visible in the distance. | All of 
Paolo’s virtues appear in this: picture: his poetry, his uncanny 
knack for the just accent in design, his noble amplitude of concept, 
his soft and glowing colour and lovely surfaces and his quiet in- 
sistence on veristic detail. 

In 1562 Paolo received the commission for “The Marriage at 
Cana” for the refectory of S. Giorgio Maggiore in Venice. This 
picture was installed in 1563 and completed magnificently the 
vista formed by Palladio’s architecture. The picture was carte 
off to France during the revolutionary wars and after the peace 
settlement in 1815 the French used its colossal size as a pretest 
for not restoring it to Italy; they consistently maintained this 
excuse, and the picture is still in the Louvre. 

In 1566 Paolo executed another monumental work, t 
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his own former parish chürch'at'Verona, and in 1572 4 hie 
St. Gregory” for Monte Berico, Vicenza. In 1573 he painted w 
SS: Giovanni e Paolo, Venice; “The Feast in Levi’s House” (no 
in the Accademia, Venice), which work he had to justify ei 
the council of the Holy Office. This body recommended thal ae 
make some changes in the interest of historical propriety, is 
Paolo had explained that his usual practice was to put into i 
pictures those elements he thought looked well; the Tay 
made in the work seem slight enough in the light of the 
Office’s instructions. f which 
After 1577 he began more works for the doge’s palace, ical l 
the most important is the “Apotheosis of Venice,” a comp E is 
monumental design in which a great horde of elegant v in 
set between and in front of a colossal pair of columns a ceil- 
sharply receding perspective. The design befits its pe of a 
ing position, and the work seemed to be the most aes ate 
long series still to come, but Paolo contracted a fever oe sons 
a few days of illness died April 19, 1588. His brother an ace 
had him buried in S. Sebastiano, Venice, where a bust waS ai 
above his grave. The firm was continued in business rT 
ber of years by these men who, with his nephew, signed their 
Heredes. Paoli (“Paul’s heirs”). tian 
Paolo’s work represents the hedonistic best of the Vene 
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Renaissance in its last phase. With his emphasis on softly used 
colour and elegant forms, he was not only continuing an old Vene- 
tian tradition but also was pointing a way for the future which 
was to be reaffirmed not only by Tiepolo but also by Francesco 
Guardi. Important examples of his work include: the “Family of 
Darius Before Alexander” (London); the early “Presentation,” 
the “Epiphany,” “The Marriage at Cana,” the “Via Dolorosa,” 
the “Resurrection” and the late “Christ and the Centurion” (all 
in Dresden) ; the “Lady” (Dublin); the “Lady and Girl” (Balti- 
more); “Mars and Venus” (Edinburgh); the four “Allegories” 
and the “Vision of St. Helena” (London); the “Susannah,” the 
“Venus and Adonis,” the “Christ Among the Doctors,” the “Mag- 
dalen” and the “Youth Between Virtue and Vice” (all in Madrid); 
the “Rest on the Flight” (Sarasota, Fla.) and “Mars and Venus” 
(New York). 

BrstiocrapHy.—C. Ridolfi, Le Maraviglie dell’Arte, ed. by D. v. 
Hadeln (1914); A. Bell, Paolo Veronese (1904); G. Fiocco, Paolo 
Veronese (1928); A. Orliac, Veronese (1940). (J. My.) 

VERONICA, SAINT, was according to legend a pious woman 
of Jerusalem who, moved with pity by the spectacle of Jesus 
carrying his cross to Golgotha, gave him her kerchief in order 
that he might wipe the drops of agony from his brow. He ac- 
cepted the offering, and after using the napkin handed it back to 
her with the image of his face miraculously impressed upon it. 

This, however, is not the primitive form of the legend, which 
close examination shows to be derived from a story related by 
Eusebius in Historia Ecclesiastica (vii, 18). He tells how, at 
Caesarea Philippi, lived the woman whom Christ healed of a 
hemorrhage (Matt, 9:20). At one side of the door of her house 
stood a statue of a woman in an attitude of supplication, on 
the other side a statue of a man stretching forth his hand to 
the woman. It was said that the male figure represented Christ 
and that the group had been set up in recognition of the miraculous 
cure, 

Legend was not long in providing the woman of the Gospel with 
aname. In the West she was identified with Martha of Bethany; 
in the East she was called Berenike, or Beronike, the name appear- 
ing in as early a work as the Acts of Pilate, the most ancient form 
of which goes back to the 4th century. 

Toward the 6th century the legend of the woman with the 
hemorrhage became merged in the legend of Pilate, as is shown in 
the writings known in the Middle Ages as Cura sanitatis Tiberii 
and Vindicta Salvatoris. According to the former of these ac- 
counts Veronica caused a portrait of the Saviour to be painted. 
The emperor Tiberius, when sick, commanded the woman to bring 
the portrait to him, worshiped Christ and was cured. The legend 
continued to gather accretions, and a miraculous origin came to be 
assigned to the image. According to the legends in France, Veron- 
ica was married to Zaccheus, who had been converted by Christ, 
and went with him to Quiercy, where he became a hermit. She 
then joined Martial in his apostolic preaching. In the Bordeaux 
district, Veronica is said to have brought relics of the Virgin to 
Sonlac, where she died and was buried. In the 12th century the 
image began to be identified with one at Rome, and in the popular 
speech the image too was called Veronica. St. Veronica’s feast is 
kept on July 12. 

See M. R. James, The Apocryphal New Testament, p. 102 and pp. 157 
ff. (1924) ; E. von Dobschiitz, Christusbilder, in Texte und Untersuch- 
ungen zur Geschichte der altchristlichen Literatur, vol. xviii (1899). 


VERRES, GAIUS (c. 115-43 B.c.), Roman magistrate, no- 
torious for his misgovernment of Sicily. The son of an undis- 
tinguished senator, he became quaestor to the consul Gnaeus 
Carbo, but when civil war broke out in 83 he embezzled the mili- 
tary funds and went over to Sulla. In 80 Verres was legate in 
Asia on the staff of Gnaeus Cornelius Dolabella, governor of Cili- 
cia, They plundered the provincials jointly, till in 78 Dolabella 
was tried at Rome and convicted, mainly on Verres’ evidence. In 
74, by lavish bribery, Verres secured the city praetorship and 
abused his authority for personal gain and the political ends of 
the Optimate Party. 

He was then sent as governor to Sicily, the richest of the Roman 
provinces (73-71). Corrupt and extortionate governors were not 
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rare, and Cicero’s speeches doubtless contain exaggerations and 
misrepresentations. But Verres was clearly remarkable for ex- 
torting bribes, juggling with the requisition of grain, looting works 
of art, and arbitrary executions of provincials and Roman citizens. 

Verres returned to Rome in 70, and in the same year, at the 
Sicilians’ request, Cicero prosecuted him. He was defended by the 
leading Roman advocate, Q. Hortensius. The court was composed 
exclusively of senators, some of whom might have been Verres’ 
friends. But the presiding judge, Manius Acilius Glabrio, was not 
corruptible. Verres tried to get the trial postponed till 69, when 
his friend M. Metellus would be the presiding judge, but in August 
Cicero opened the case. The effect of his first brief speech and 
his witnesses was so overwhelming that Hortensius refused to re- 
ply. Before the verdict, Verres left Rome and lived in exile till 
43, when he was murdered by order of M. Antonius (Mark An- 
tony), apparently for his works of art. 

See Cicero, In Verrem, esp. actio ii (never delivered, but published 
after the trial); H. Habermehl in Pauly-Wissowa, Real-Encyclopddie 
ea Altertumswissenschaft, 2nd series, vol. viii, 1561-1633 

VERRI, PIETRO, Conte (1728-1797), Italian political 
economist and gifted man of letters who devoted his life to the 
reform of public administration and the spread of useful knowl- 
edge, was born at Milan on Dec, 12, 1728. After serving as a 
captain in the Seven Years’ War (1759), he became the moving 
spirit in an “enlightened” group of young Milanese intellectuals 
called the Società dei Pugni (1761) and contributed some 38 
articles to their periodical, of which he was director, known as Z} 
Caffé (1764-66, “Il tempio dell’ignoranza,” “La coltivazione del 
lino,” “Pensieri sullo spirito della letteratura d'Italia”), Verri 
later wrote treatises on economic and philosophical matters (Sulle 
leggi vincolanti il commercio dei grani, 1769; Sull’economia po- 
litica, 1771; and Discorso sullindole del piacere e del dolore, 
1773). His other works include Osservazioni sulla tortura (1777), 
a highly esteemed Storia di Milano, 2 vol. (1783-98), and a cor- 
respondence (1766-97) with his brother which provides a vibrant 
document of contemporary Italian life. Verri died at Milan on 
June 28, 1797. 

His brother, CONTE ALESSANDRO VERRI (1741-1816), Italian 
novelist of pre-Romantic sensibility, was born at Milan on Nov. 9, 
1741, and died at Rome on Sept. 23, 1816. As a young man he 
collaborated in the production of J/ Cafè; in 1767, after visiting 
France, England and Germany, he settled in Rome where he wrote 
among other works the Avventure di Safo (1780), the Vita di 
Erostrato (1793; published 1815) and the Notti romane al sepolcro 
degli Scipioni (1792-1804), a sequence of imaginary conversa- 
tions between the shades of the ancient Romans, mournful in tone 
and influenced by the Night Thoughts of Edward Young. 

BısrIocraPny.—Da “Il Cafiè,” ed. by L. Collino (1930); Carteggio, 
ed. by F. Novati et al, 12 vol. (1910-42); Scritti vari, ed. by G. 
Carcano, 2 vol. (1854) ; Opere varie, ed. by N. Valeri (1947). See also 
E. Bouvy, Le comte P. Verri (1889) ; A. Ottolini, P. Verri e i suoi tempi 
(1921); N. Valeri, Pietro Verri (1937); C. Rosso, Liilluminismo fran- 
cese e P. Verri (1956); Alessandro Verri, Opere scelte, 2 vol. (1822), 
and M. Gallioli, Alessandro Verri (1921). (D. M. We.) 

VERRILL, ADDISON EMERY (1839-1926), U.S. zoolo- 
gist and naturalist, was a specialist in the study of marine inverte- 
brates. He was born in Greenwood, Me., Feb. 9, 1839. He grad- 
uated from Harvard and attended Yale and from 1860 to 1864 
worked as assistant to Louis Agassiz (q.v.). In 1864 Verrill was 
named professor of zoology at Yale, in the following year became 
curator of the Peabody Zoological Museum at Yale, and in 1868 
nonresident professor of comparative anatomy and entomology at 
the University of Wisconsin, Madison. In 1870 he became in- 
structor in geology at the Sheffield Scientific School, Yale, and was 
elected to the National Academy of Sciences in 1872, From 1871 
to 1887, while in charge of scientific explorations by the U.S. 
Commission of Fish and Fisheries, Verrill was responsible for 
important technical improvements in the equipment used for the 
collection of marine specimens. His investigations of marine in- 
vertebrates took him along both coasts of North America, as well 
as to South and Central America and Hawaii. He found and de- 
scribed many hundreds of previously undiscovered specimens and 
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made a valuable collection for the Peabody Museum. Verrill died 
at Santa Barbara, Calif., on Dec. 10, 1926. 

Of his more than 300 papers, many have become standard ref- 
erences, particularly his Report on the Invertebrate Animals 
of Vineyard Sound and Adjacent Waters (1873) and his mono- 
graphs on the coelenterates of the Canadian arctic regions. Ver- 
rill was also the author of a number of works on the Bermuda 
Islands. 

VERRIUS FLACCUS, MARCUS (fi. late ist century 
B.C.), a Roman freedman who became a learned scholar and gram- 
marian and the most famous teacher of his day. He introduced 
the principle of competition among his pupils and awarded old 
books, beautiful or rare, as prizes. Augustus entrusted the educa- 
tion of his two grandsons to him, and thenceforward his school was 
in the imperial house on the Palatine, He died at an advanced age 
during the reign of Tiberius. 

The works of Verrius Flaccus are lost, but he is known to 
have written fasti (g.v.; a type of calendar), which were set up 
at Praeneste, where, in fact, fasti have been found that have been 
accepted as his. Some scholars have held that these fasti were 
excerpted from a large and learned work on fasti by him, A work 
of his, which was much used, was his De verborum significatu, 
a large lexicon that was the first of its kind and a storehouse of 
antiquarian learning in which Latin authors were quoted exten- 
sively. Some idea of its value is obtainable from what remains 
of the abridgment made by Festus (g.v.) in the 2nd or 3rd cen- 
tury and from the abridgment of that made by Paulus Diaconus 
in the 8th century. 

BrpiiocrarHy.—The fasti found at Praeneste were ed. by T. Momm- 
sen, in Corpus inscriptionum Latinarum, vol. 1, pt. I, 2nd ed., pp. 
230-239 (1893). For fragments of Verrius Flaccus see G. Funaioli (ed.), 
Grammaticae Romanae fragmenta, vol. 1, pp. 509-532, “Teubner Series” 
(1907). See also Pauly-Wissowa, Real-Encyclopidie der classischen 
Altertumswissenschaft, 2nd series, vol. 8, col. 1636-45 (1958). 

(G. B. A. F.) 

VERROCCHIO, ANDREA DEL (1435-1488), Florentine 
painter and sculptor, properly Andrea di Michele di Francesco 
Cioni, best known as the author of the Colleoni monument in 
Venice and as the master of Leonardo da Vinci, was born at Flor- 
ence in 1435. He was trained initially under a goldsmith Giuliano 
Verrocchio. As a painter he was perhaps a pupil of Alesso Bal- 
dovinetti, and as a sculptor he is traditionally supposed to have 
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worked with Donatello; however, the affinities of his early seu) 
tures are rather with Antonio Rossellino. P- 

Verrocchio’s single documented painting, an altarpiece in the 
cathedral at Pistoia (completed 1486), was executed in large part 
by his pupil Lorenzo di Credi; its handling is inconsistent with 
that of a “Baptism of Christ” in the Uffizi gallery, Florence from 
S. Salvi, which, from the time of G. Vasari, has been unanimously 
given to the artist. In the latter picture (painted about 1470-72) 
one of the two angels and part of the distant landscape were 
painted by Leonardo da Vinci. Other paintings ascribed to Vertoc. 
chio are Madonnas in the Kaiser Friedrich museum, Berlin (two), 
the Städel institute at Frankfurt, the Metropolitan museum, New 
York, and the National gallery, London. : The few paintings that 
can be looked upon as autograph works by Verrocchio. probably 
date from before 1475, and it seems that from this time on he 
dedicated himself in the main to sculpture, in which from the first 
he manifested the strong personal convictions and the inventive 
ability that are absent from his paintings. 

According to his brother Tommaso, Verrocchio was responsible 
for an inlaid slab in S, Lorenzo recording the place of burial of 
Cosimo de’ Medici (1467). Before 1469 he also carved the marble 
lavabo of the old sacristy of the same church. This was followed 
by his first major commission, the tomb of Piero and Giovanni de’ 
Medici in the old sacristy, completed in 1472. This deeply im: 
pressive work is double-sided and-consists of a sarcophagus’set 
inside a high arch carved with foliated ornament. Composed of a 
number of different mediums—porphyry in the sarcophagus, green 
marble in the inscribed medallions in the centre of the sides, 
marble in the platform and containing arch and bronze in the feet 
and ornament of the sarcophagus and in the ropework decoration 
with which the arch is filled—the tomb contains no figurated sculp- 
ture, In its overall design, however, its inspired use of colour and 
its rich bronze ornament, it reveals a creative intelligence of the 
first rank. 

In 1468-69 Verrocchio received payments for a bronze candle- 
stick for the Sala dell’Udienza of the Palazzo della Signoria; this 
is now in the Rijksmuseum, Amsterdam, | Verrocchio’s earliest 
figure sculpture, a small bronze statue of David in the Museo 
Nazionale, Florence, is undated, but was executed before 1476. A 
second bronze figure, the “Child With Dolphin,” is somewhat later 
in date. Commissioned about 1480 for the Medici villa of Careggi, 
this was set up in the courtyard of the Palazzo della Signoria 
(Palazzo Vecchio), where it has now been replaced bya copy 
(original in Palazzo Vecchio), This fountain figure has an impor- 
tant place in the history of the freestanding statue, since’its spiral 
design represents a first successful effort to evolve a pose in whic 
all views are of equal significance. i 

In 1477 it was decided to extend the silver altarin the Florentine 
baptistery (now in the Museo dell’Opera del Duomo, Florence), 
and one of the four supplementary scenes, with the “Beheading 0 
the Baptist,” was allotted to’ Verrocchio. This was completed i 
1480, On a larger scale Verrocchio emerges at this time as ii 
of the great relief artists of the rsth century. The only age” 
Madonna from his hand, a terra-cotta relief of about 1480 a 
Sta. Maria Nuova, now in the Museo Nazionale, ee of 
treated with a freedom and plasticity that recalls the worl ne 
Donatello. In a marble relief of Alexander the Great, in the tics 
tional Gallery of Art in Washington, these same characteris 
are preserved. n 

When in 1476-77 Verrocchio designed the cenotaph of pe 
Cardinal Forteguerri for the cathedral at’ Pistoia, this wi it 
conceived in terms of deep-cut relief. On Verrocchio’s dea en 
Venice in 1488 it was still unfinished. Its completion oe 
trusted initially to Lorenzo di Credi, was subsequently ba ure 
by Giovanni Francesco Rustici (who completed Verrocchio Bee 
of the cardinal) and by Lorenzo Lotti (who carved the ¢ 
figure of Charity). After 1753 it was revised and set ett 
Gaetano Masoni in its present confused form. Though ie io! 
is now neutralized by changes and additions foreign to Verro! rtist’s 
scheme, the Forteguerri monument contains some © the @ 
finest marble sculptures. 

Verrocchio also practised as a portrait sculptor. 


This. aspect 
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of his work is represented by two marble busts of women, one in 
the John D. Rockefeller collection, New York, dating from about 
1470-75, and the other, the “Lady With the Primroses” in the 
Museo Nazionale, Florence, from about 1480. Terra-cotta busts 
of Lorenzo and Giuliano de’ Medici are in the National Gallery of 
Art in Washington, D.C. 

Between 1466 and 1483 Verrocchio was also occupied with the 
important bronze group of “Christ and St. Thomas” commissioned 
by the mercanzia for the tabernacle in which it still stands on the 
east side of Or San Michele in Florence. This is remarkable for 
its intellectual elevation and for its technical mastery. In 1479 
Verrocchio was commissioned by the Venetian signoria to under- 
take a second major work in bronze, a commemorative statue of 
the condottiere Bartolomeo Colleoni destined for a position near 
the church of SS. Giovanni e Paolo at Venice. At Verrocchio’s 
death the model was not yet cast, and the work of casting and 
chasing was entrusted to'a Venetian sculptor Alessandro Leopardi. 
It was erected in 1496, After the Gattamelata monument of 
Donatello at Padua, Verrocchio’s Colleoni monument is the most 
important equestrian statue of the Renaissance. Contrived with 
great technical assurance and modeled with power and sensibility, 
it forms a fitting climax to Verrocchio’s sculptural career. 

In the literature of Italian art Verrocchio is presented in some- 
thing less than his true stature, and his surviving works leave little 
doubt that, after Donatello, he was the most original and forceful 
Florentine sculptor of the 15th century. 

See M. Cruttwell, Verrocchio (1904); L. Planiscig Andrea del 
Verrocchio (1941). (J. W. P.-H.) 

VERSAILLES, a city and seat of the préfect of the départe- 
ment of Yvelines, Paris Region, north-central France. Pop. 
(1962) $4,860. Versailles owes its existence to the palace built 
chiefly by L. le Vau and J. H. Mansart for Louis XIV between 
1661 and 1708, ‘The avenues of Saint-Cloud, Paris, and Sceaux 
converge in the Place d’Armes. Between them stand the former 
royal stables now occupied by the military. To the south lies 
the quarter of Satory, the oldest part of Versailles, with the Ca- 
thedral of Saint-Louis, and to the north the new quarter, with the 
church of Notre-Dame. 

The Palace.—To the west of the Place d’Armes a gilded iron 
gate and a stone balustrade mark off the Cour d’Honneur of the 
palace where stand statues of Richelieu, Condé, Du Guesclin, and 
other famous Frenchmen. At the highest point there is a bronze 
equestrian statue of Louis XIV. To the right and left of this 
stretch the long wings of the palace, while behind extends the Cour 
Royale, beyond which is the smaller Cour de Marbre, to the north, 
south, and west of which rise the central buildings. To the north 
the Cour de la Chapelle and to the south the Cour des Princes, 
with vaulted passages leading to the gardens, separate the side 
from the central buildings. The palace Chapelle, the roof of which 
can be seen from afar rising above the rest of the building, was 
begun by Mansart in 1699 and was his last important work; it was 
completed by Robert de Cotte in 1710. s 

The north wing contains galleries and halls of historical pic- 
tures and sculptures, and other great apartments, the most famous 
of which historically is the theatre built under Louis XV where 
the banquet to the Gardes du Corps was held, the toasts at which 
provoked riots that drove Louis XVI from Versailles. There the 
National Assembly met from March 10, 1871, the constitution of 
the Third Republic was proclaimed in 1875, and the Senate met 
from March 8, 1876, till the return of the two chambers to Paris 
in 1879, The central buildings include the former dauphin’s 
apartments and many others on the ground floor and fine state- 
rooms on the next floor with the great Galerie des Glaces (Hall of 
Mirrors; 1678) overlooking the park. The Salon d'Hercule was 
till 1710 the upper half of the old chapel, famed for its associa- 
tions with J. B. Bossuet, J. B. Massillon, and L. Bourdaloue. The 
queen’s apartments and the rooms of Louis XIV are on this floor. 
The Œil-de-Bæœuf, named from its oval window, was the anteroom 
where the courtiers waited till the king rose. It leads to the bed- 
room in which Louis XIV died and which Louis XV occupied from 
1722 to 1738. In the south wing on the ground floor is the Galerie 
de la République et du Premier Empire. In the south wing is also 
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the Salle du Congrés where the Chamber of Deputies met from 
1876 till 1879, and where the Congress formerly sat to revise 
the constitution and to elect the president of the republic. The 
first floor is almost entirely occupied by the Galerie des Batailles. 
In the window openings are names of soldiers who died for France, 
with the battles in which they fell, and there are more than 80 
busts of princes, admirals, constables, marshals, and celebrated 
warriors. Another room has exhibits connected with the events 
of 1830 and the accession of Louis Philippe. 

The Gardens.—These were planned by André le Nôtre. The 
ground falls away on every side from a terrace adorned with orna- 
mental basins, statues, and bronze groups. Westward from the 
palace extends a broad avenue, planted with large trees, and having 
along its centre the grass of the Tapis Vert; it is continued by the 
Grand Canal, 200 ft. (60 m.) wide and 1 mi. (1.6 km.) long. On 
the south of the tertace two splendid staircases lead past the 
Orangerie to the Pièce d’Eau des Suisses (Swiss Lake), beyond 
which is the Bois de Satory. On the north an avenue, with 22 
groups of 3 children, each group holding a marble basin from 
which a jet of water rises, slopes gently down to the Bassin de 
Neptune, remarkable for its fine sculptures and abundant water. 
The Orangerie was built in 1685 by Mansart; the central gallery 
is 508 ft. (155 m.) long and 42 ft. (12.5 m.) wide, and each of the 
side galleries is 375 ft. (114 m.) long. Besides the orange trees, 
one of which is said to date from 1421, there are many other trees. 

The alleys of the parks are ornamented with statues, vases 
and regularly cut yews, and bordered by hedges surrounding the 
shrubberies. The Grand Canal under Louis XIV was covered with 
Venetian gondolas and other boats, Around the Tapis Vert are 
numerous groves, the most remarkable being: the Salle de Bal or 
des Rocailles with a waterfall; the Bosquet de la Reine (Queen’s 
Shrubbery), the scene of the intrigue of the diamond necklace 
(see DiaMonp NECKLACE, AFFAIR OF Tue); that of the Colon- 
nade, the Bosquet du Roi, the Bosquet des Bains d’Appollon 
(Grove of Apollo), and the Bassin d’Encelade. 

Among the chief attractions of Versailles are the fountains and 
waterworks ordered by Louis XIV in imitation of those at N. 
Fouquet’s chateau of Vaux-le-Vicomte. Because of the scarcity of 
water at Versailles, the works at Marly-le-Roi were constructed 
to tap the Seine; but part of the supply thus obtained was diverted 
to the newly erected château of Marly. Vast sums of money were 
spent and many lives lost in an attempt to bring water from the 
Eure, but the work was stopped by the war of 1688. The waters 
of the plateau between Versailles and Rambouillet were eventually 
collected and led by channels to the gardens, the soil of which 
covers innumerable pipes, vaults, and aqueducts. 

Annual historical spectacles held in the palace gardens include 
Son et Lumière (¢.v.), Grandes Eaux, and Fêtes de Nuit. 

The Trianons.—Beyond the present park, but within that of 
Louis XIV, are the two smaller châteaux, the Trianons. The 
Grand Trianon was originally erected as a retreat for Louis XIV 
in 1670, but in 1687 Mansart built a new palace on its site. Louis 
XV, after establishing a botanic garden, commissioned J. A. Gabriel 
to build in 1762 the Petit Trianon for the Comtesse du Barry. It 
was later a favourite residence of Marie Antoinette, who had a 
garden laid out in the English style, with rustic villas in which 
the ladies of the court led a mimic peasant life. The Grand 
Trianon contains a museum of state carriages, old harness, etc. 

The City.—The church of Notre-Dame, built by Mansart, and 
the Cathedral of Saint-Louis, built by his grandson, are uninter- 
esting. The celebrated tennis court (Jeu de Paume), built in 1686, 
is now used as a museum, The palace of the préfecture, built dur- 
ing the Second Empire, was a residence of the president of the 
republic from 1871 to 1879. The military hospital, formerly the 
Grand-Commun, once accommodated 2,000 servants of the palace. 
A school of horticulture (founded 1874) is attached to an excel- 
lent garden, near the Pièce d’Eau des Suisses. Versailles is the 
seat of a bishop, a prefect, and a court of assizes. It has tribunals 
of first instance and of commerce, a board of trade arbitrators, 
a chamber of commerce, and a branch of the Bank of France, and, 
among its educational establishments, lycées and training colleges 
and a technical school. It is an important garrison town and has 
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a school of military engineering and artillery. Distilling, boot 
and shoe making, and market gardening are carried on. 

History.—Louis XIII often hunted in the woods of Versailles 
and built a small pavilion at the corner of what is now the Rue 
de la Pompe and the Avenue de Saint-Cloud. In 1624 he entrusted 
Jacques Lemercier with the plan of a château which is still pre- 
served at the end of the Cour Royale. Under instructions from 
Louis XIV Le Vau began in 1661 some additions which he further 
developed in 1668. In 1678 Mansart took over the work, the 
Galerie des Glaces, the Chapelle and the two wings being due to 
him. In 1682 Louis XIV took up his residence in the chateau. 
Thenceforward till 1789 Versailles, as the seat of the king’s gov- 
ernment, was the capital of France, 

Till Louis XIV’s time the town was represented by a few houses 
to the south of the present Place d’Armes; but land was given to 
the lords of the court and new houses språng up, chiefly in the 
north quarter. Under Louis XV the parish of Saint-Louis was 
formed to the south for the increasing population, and new streets 
were built to the north on the meadows of Clagny. Under Louis 
XVI the town extended to the east and received a municipality. 
In 1783 the armistice ending the American Revolution, prelim- 
inary to the peace between Great Britain and the U.S., was signed 
at Versailles. The meeting of the Estates-General at Versailles 
(May 5, 1789) and their oath in the tennis court there (June 20) 
constituted the beginning of the French Revolution (g.v.). 

Napoleon neglected Versailles, and Louis XVIII and Charles X 
merely kept it up, but Louis Philippe made great alterations, some 
of which were later restored to the original designs, partly with help 
from the United States. In 1870 and 1871 the town was the 
headquarters of the German Army besieging Paris, and in the 
Galerie des Glaces William I of Prussia was crowned German em- 
peror in 1871, After the peace, Versailles was the seat of the 
French National Assembly (while the Commune was triumphant 
in Paris) and of the two chambers till 1879, being declared the 
official capital of France. After World War I the treaty between 
the Allies and Germany was signed in the Galerie des Glaces. 

See also references under “Versailles” in the Index. 

Brptrocraruy.—J. E. Farmer, Versailles and the Court Under Louis 
XII (1905) ; V, Fürst and L. d'Arcy, Versailles (1951) ; C. Mauricheau- 
Beaupré, Versailles (1949) ; I. Dunlop, Versailles ( 1956); R. Pichard 
du Page; Versailles (1956); G. van der Kemp and J. Levron, Versailles 
and the Trianons (1958). 

VERSAILLES, TREATY OF; the treaty of peace signed 
at the close of World War I by the Allied and Associated powers 
and Germany at Versailles, France, on June 28, 1919, and brought 
into force on Jan. 10, 1920. The original intention had been that 
it should be only one part of a general and inclusive settlement 
with Austria, Hungary, Bulgaria and Turkey as well as with Ger- 
many but the delays in dealing with the smaller states, particularly 
Hungary and Turkey, not only separated the German treaty from 
the others, but caused it to be the first to be signed and the first 
to come into force, just as it was the first in importance. 


NEGOTIATIONS BEFORE THE ARMISTICE 


On Oct. 4, 1918, the German government requested the president 
of the United States to bring about the immediate conclusion of 
a general armistice as a preliminary to the restoration of peace 
and declared its acceptance of the fourteen points (g.v.) formu- 
lated by him on Jan. 8, r918. After lengthy negotiations with 
Germany, Pres. Woodrow Wilson communicated its request to the 
Allied governments and inquired whether they were willing to 
grant an armistice and to make peace on the basis of the fourteen 
points. The Allies accepted the proposal, but made two reserva- 
tions: (1) they excluded the “freedom of the seas” (point 2); 
and (2) they demanded that “compensation will be made by Ger- 
many for all damage done to the civilian population of the Allies 
and their property by the aggression of Germany by land, by 

sea and from the air.” These conditions were communicated to the 
German government by President Wilson on Nov. 5, 1918. The 
German government made no reply in writing to these terms, but 
in fact accepted them by getting in touch with Marshal Foch, ask- 
ing for an armistice and accepting the conditions set forth by the 
marshal. Thus the note of Nov. 5 became a kind of contract be- 
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tween Germany and the Allied and Associated powers. The i 


meaning of the language concerning reparation was, however, ob. 


scured by the insertion in the Armistice of a reservation, which 
was accepted by Germany, to the effect that “any subsequent con. 
cessions and claims by the Allies and the United States remain un- 
affected” (art. 19). i re 

For the negotiations leading to the treaty of Versailles see 
Paris, CONFERENCE OF. bit 


ANALYSIS OF THE TREATY r 
l ay 


Part i, the Covenant.—Part i (art. 1-26) deals with the cove- 
nant of the League of Nations (g.v.). The covenant united its 
signatories in a league guaranteeing their independence and terri- 
torial integrity (art. 10); according to President Wilson, this was 
the “heart” of the matter. The entrance of Germany into the 
League was opposed by some of the Allies and did not take place 
until after the signature of the agreements of Locarno on Dec. 1, 
1925, and their ratification in 1926. The most important power 
granted to the League was the supervision of mandated territories 
(art. 22), by which the government of the former German colonies 
and parts of the former Ottoman empire, after having been as- 
signed to various mandatory powers, was subject to supervision by 
permanent mandates commission. This was appointed by the 
League and inspected the annual reports of the mandatory powers 
on the territory committed to their charge (see MANDATE), Other 
duties of the League were to formulate plans for the reduction of 
armaments (art. 8) and to supervise the trade in arms and am- 
munition with “the countries in which the control of this traffic is 
necessary in the common interest” (art. 23). ive 

There were also provisions for international co-operation in 
labour questions (art. 23) and for voluntary international control 
of health and disease (art. 25); in the 20 years that followed, these 
responsibilities of the League were widely and successfully ex- 
tended. Peas E 

The most important obligation of the covenant was found in 
art, 12-16, by which members of the League bound themselves 
not to go to war in disregard of its covenants until three months 
after an award of arbitration or a report by the council of the 
League; art. 16 provided for the application of economic sanctions 
against a member who resorted to war in disregard of its covenants 
These articles of the covenant were put to the test, unsuccess- 
fully, against Japan in Manchuria in 1931-33 and against Italy 
in Ethiopia in 1935-36. SDL 

The machinery through which the League functioned consisted 
of a council and an assembly. The council was to have five mem- 
bers, the United States, France, Great Britain, Italy and Japan 
being permanent members (in order to give the great powersia 


majority), The failure of the United States to join the League 


upset this plan, and ultimately the number of seats held by the 
smaller powers was increased to ten, of which three were a 
permanent”; these seats were filled by the assembly. Germar 

entered the League in 1926 and occupied a permanent seat un 

its withdrawal from the League in 1933. Japan withdrew from 
the League in 1933, and Italy in 1937. The U.S.S.R. entered the 
League in 1934 and occupied a permanent seat until its expu'si® 
in 1939 following the attack on Finland. The assembly cons 
of representatives of all member states, and was a kind of | 


national parliament. iy 


Two institutions connected with, but actually separated from, 


the League were the Permanent Court of International Justice 
(art. 14) (see INTERNATIONAL COURT OF JUSTICE) and the Inter 
national Labour organization (q.v.) (part xii, art. 387-427) 
Other duties of the League, assigned to it by other articles of i 

the treaty, were the governance of the Saar basin and the 
city of Danzig, the supervision of German disarmamen! 
dissolution of the inter-Allied naval and military comm! oriti 
t 


1925, and the supervision of the racial and. religious minorit 
treaties which were signed as part of the general settlemen 
1919-20. (See MINORITIES.) IPA 


tier —Germany lost territory in the west, north and east, an 
its influence greatly weakened beyond its own borders. 


Parts ii and iii, Territorial Dispositions.—Western imad 


t after the 


“om be 


VERSAILLES, 


which ceased to be a neutral state (art. 31), acquired from Ger- 
many the districts of Moresnet, Eupen and Malmédy (art. 32-34) 
as compensation for damage resulting from the German occupa- 
tion. Luxembourg ceased to be a neutral state and to form part 
of the German Zollverein (art. 40); later it entered into an eco- 
nomic union with Belgium. The Saar basin, a rich mining area 
vainly claimed by France, was placed under the control of the 
League, which governed it by an international commission, and its 
coal mines were ceded to France as compensation for the destruc- 
tion of coal mines in northern France by the German army (art. 
45-50). At the end of 15 years a plebiscite was to be taken, 
whereby the inhabitants would vote as to their preference for (1) 
the existing international regime, (2) union with France, (3) union 
with Germany. In 1935 the Saar voted to return to Germany. 
Finally, Alsace and Lorraine were ceded by Germany to France 
(art. 51-79) “to redress the wrong done by Germany in 1871.” 
France thus gained nearly 2,000,000 inhabitants, great strategic 
advantages and valuable economic resources, particularly the iron 
fields of Lorraine. 

The left bank of the Rhine and the right bank to a line drawn 
so km. to the east of the Rhine were demilitarized. Fortifications 
were to be dismantled, and no permanent works for maneuver or 
mobilization were to be permitted (art. 42-43). Violation of these 
articles by Germany was to be regarded as “a hostile act” (art. 
44). The articles were violated by Germany in March 1936 when 
German troops reoccupied the Rhineland—and the signatories of 
the treaty contented themselves with a verbal protest. 

Northern Frontier —In the north Germany lost northern Schles- 
wig to Denmark as the result of a plebiscite held in two zones 
(art. 1og-114). The northern zone voted for return to Denmark, 
the southern or Flensburg zone elected for Germany. Thus Den- 
mark finally received that plebiscite which Bismarck had promised 
in 1866 but which Germany had never allowed to be held. 

Eastern Frontier —Beginning at the Baltic, Germany ceded to 
Poland West Prussia and most of the province of Poznan (art. 87); 
this meant that a “corridor,” as the Germans called it, was run 
between Pomerania and East Prussia and separated the latter 
province from the main body of Germariy. On the other hand, the 
territory was historically Polish (ż.e., before the partitions of 
Poland) and was inhabited by a Polish majority. No provision of 
the treaty caused so much animosity and resentment as this ar- 
rangement, which, it should be noted, accorded with President 
Wilson’s 13th point for giving Poland “a free and secure access to 
the sea.” The territory ceded did not, however, include Danzig, a 
purely German town, which was established as a free city under 
the sovereignty of the League (art. 100-108). In East Prussia 
plebiscites were provided for in the Allenstein and Marienwerder 
districts (art. 94-98), where there was a mixture of Germans and 
Poles; both plebiscites went in favour of Germany (1920). The 
city and hinterland of Memel were ceded to the principal Allied 
and Associated powers (art. 99), who in 1924 awarded the terri- 
tory to Lithuania. Farther south, a plebiscite was provided for in 
upper Silesia (art. 88), where the population was partly German, 
partly Polish. This resulted (1921) in a majority for Germany, 
but inasmuch as the treaty clearly implied a partition of the terri- 
tory, the League of Nations—at the request of the Allies and 
Germany—rendered a decision by which the southern half of the 
area—including valuable mines—passed to Poland, the northern 
half returning to Germany. Less than one-third of the population 
ceded by Germany to Poland and Lithuania were German. Provi- 
sion was made (art. 91) by which Germans who did not wish to 
become Polish nationals might opt for German nationality and 
leave Poland. 

Altogether, Germany ceded to the various powers about 25,000 
sq.mi. of territory and nearly 6,000,000 inhabitants. This loss 
was, however, probably less serious than the loss of iron ore (65% 
in Lorraine and Luxembourg), coal (45% in the Saar and Silesia), 


zinc (72%), lead (57%) and potash (Alsace). 
Part iv, German Rights ‘and Interests Outside Germany. 


—Germany ceded its oversea colonies to the principal Allied and 
Associated powers (art. 119), which distributed them to manda- 
tories, In Africa the Cameroons and Togoland were divided be- 
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tween France and Great Britain, and East Africa between Great 
Britain and Belgium; South West Africa was awarded to the Union 
of South Africa. These territories contained about 18,000 Ger- 
mans and more than 12,000,000 natives. In the Pacific Germany 
lost the Marshall Islands to Japan, New Guinea to Australia, West- 
ern Samoa to New Zealand and Nauru to Great Britain, Australia 
and New Zealand. It also renounced outright to Japan the proy- 
ince of Shantung (art. 156-158), which Japan returned to China 
in 1923. In addition to these cessions of territory, Germany lost 
all its state property, movable and immovable, in its colonies and 
was obliged to cancel all its treaty rights, capitulations (q.v.) and 
concessions in China, Siam, Liberia, Egypt and Morocco (art. 128- 
154). (For provisions regarding German missionaries, see part xv, 
miscellaneous provisions, ) 

Part v, Military, Naval and Air Clauses—‘“In order to 
render possible the initiation of a general limitation of the arma- 
ments of all nations,” Germany agreed to reduce its army to 
100,000 men, with stores of guns, ammunition, etc., in proportion. 
Beyond this figure all existing munitions were to be surrendered 
and destroyed and the manufacture of munitions closely restricted ; 
the importation of munitions of war was prohibited (art. 159- 
170). Conscription was abolished, and Germany was required to 
adopt a system of voluntary enlistment of at least 12 consecutive 
years for the men and 25 consecutive years for officers. Military 
training outside the army was forbidden (art. 173-179) and the 
existence of a general staff prohibited (art. 160). 

The naval clauses were equally severe, for the German navy was 
restricted to 6 battleships of an antiquated type, 6 light cruisers, 
12 destroyers, and 12 torpedo boats and submarines were forbidden 
(art. 181). For purposes of replacement no ship was to be built 
in excess of 10,000 tons. Other ships of the German navy were 
to be handed over to the Allies (art. 185). The personnel were to 
be recruited in the same manner as the army and were limited to 
a total of 15,000 men and 1,500 officers and warrant officers (art, 
183). Naval works and fortifications within 50 km. of the coast 
were to be demolished. The fortifications of Heligoland were to 
be dismantled. 

The air clauses (art. 198-202) were the most drastic of all for 
they absolutely prohibited all naval and military air forces and 
called for the destruction of all air matériel. Inter-Allied com- 
missions of control were provided for each arm of the service and 
functioned until 1925, when their work was taken over by the 
League of Nations. This supervision was never fully effective 
and gradually ceased to be exercised; there was no restraint when 
Hitler decided on the rearmament of Germany in 1935. (See also 
DISARMAMENT.) 

Part vi, Prisoners of War and Graves.—This section (art. 
214-226) provided for the return of prisoners of war and for the 
upkeep and maintenance of graves. 

Part vii, Penalties.—William II, “formerly German emperor,” 
was arraigned “for a supreme offence against international moral- 
ity and the sanctity of treaties” (art. 227), although in 1914 war 
was a legal procedure and had not been officially renounced as an 
instrument of national policy. The principal Allied powers pro- 
posed to try the former emperor, but the Netherlands government, 
in whose territory he had taken refuge, refused to surrender him 
and nothing came of the project. 

There were further provisions (art. 228-230) for the punish- 
ment before Allied military tribunals of Germans “accused of hav- 
ing committed acts in violation of the laws and customs of war.” 
Eventually a list of more than 100 such criminals was drawn up 
and their extradition was demanded of Germany. On account of 
the excitement produced in Germany, the demand was not insisted 
upon; instead, the Allies agreed to about a dozen being tried in 
Germany by Germans, and when a few had been convicted and 
given mild sentences, the Allies dropped the matter. In 1925 Field 
Marshal Hindenburg, himself a “war criminal,” was elected presi- 
dent of the German Reich without any Allied protest, (See also 
War; War Cries.) 

Part viii, Reparation.—This (art. 231-243) was perhaps the 
most important section of the treaty, for it produced bitter contro- 
versy almost from the beginning and was much affected by outside 
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and popular influences. In the pre-Armistice agreement of Nov. 5, 
1918 (see above), Germany had undertaken to make compensation 
for “all damage done to the civilian population of the Allies and 
property by the aggression of Germany by land, by sea and from 
the air.” In the treaty this obligation was rephrased thus (art. 
231): “The Allied and Associated Governments affirm, and Ger- 
many accepts, the responsibility of Germany and her allies for 
causing all the loss and damage to which the Allied and Associated 
Governments and their nationals have been subjected as a conse- 
quence of the war imposed upon them by the aggression of Ger- 
many and her allies.” Although the Germans, partly because of a 
faulty translation, interpreted this clause to imply that Germany 
was solely responsible for the war, the intention of the Allies 
was, as has been disclosed by a study of the records of the peace 
conference, merely to reaffirm the obligation assumed by Ger- 
many when it signed the Armistice. The fact that the same lan- 
guage is used, mutatis mutandis, in the treaties with Austria, 
Hungary and Bulgaria adds further proof. In the definition (art. 
232; annex 1) of the categories of loss and damage under which 
Germany was liable, however, pensions to military persons and 
separation allowances to civilians were included, which seems con- 
trary to the definition laid down in the note of Nov. 5, 1918 (but 
may possibly be justified by the reservation in the armistice that 
subsequent claims remained unaffected; see above). A memo- 
randum justifying the inclusion of these items was prepared by 
Gen. Jan C. Smuts of South Africa, but its argument was not gen- 
erally accepted. 
There was sharp disagreement among the Allies as to how much 
Germany could pay on account of reparation. British experts 
placed the figure at something like £2,000,000,000 or $10,000,000,- 
ooo, and the Americans at £3,000,000,000 or $15,000,000,000; 
some sanguine British and French estimates ranged as high as 
£20,000,000,000 or $100,000,000,000 (in 1871 Germany imposed 
an indemnity of $1,000,000,000 on France). As no sum could be 
agreed upon, a scheme was adopted of postponing the fixing of the 
amount until more data about the damage done was available and 
passions had cooled. A reparation commission was established 
with extensive powers, to assess the German obligation not later 
than May 1, r921 (art. 233); in the meantime, Germany was 
to make certain preliminary payments in kind and in gold (£r,- 
900,000,000 or $5,000,000,000), which would tide over the imme- 
diate needs of the Allies. The commission was to be composed 
of representatives of the United States, France, Great Britain 
and Italy, and a fifth member from Japan, Belgium or Yugo- 
slavia, according to the claims being considered; it was to give 
Germany “a just opportunity to be heard,” but was not bound 
to accept the German argument, It was expected that the United 
States would become a kind of arbiter between conflicting claims 
and that the commission would be able to reduce the demands 
on Germany to a reasonable figure. But the failure of the United 
States to ratify the treaty reduced the commission to four; ordi- 
narily France and Belgium voted together against Britain and 
Italy; France, as the country which had suffered the greatest 
devastation, held the presidency of the commission and in this 
capacity possessed a casting vote in case of a tie (part xv, art. 437). 
In consequence, France and Belgium were able to outvote Britain 
and Italy and often did so. On April 28, 1921 the commission 
determined the debt of Germany to be approximately $33,000,- 
000,000, in addition to the war debt of Belgium which Germany 
had assumed as “a consequence of the violation of the treaty of 
1839” (art. 232); this was more than twice the American esti- 
mate of Germany's “capacity to pay,” and about one-half of this 
sum was accounted for by the inclusion of pensions and separa- 
tion allowances. It should be noted, however, that in their 
counterproposals to the treaty, the Germans offered to pay 100,- 
000,000,000 gold marks, or approximately $25,000,000.000. 
Although Germany’s obligations were reckoned in gold marks, 
the actual payments had to be made largely in kind, and the 
treaty contained elaborate provisions for the transfer by Germany 
to the Allies of various commodities (art. 236 and annexes). 
They included the replacement by German ships, on the basis 
of “ton for ton and class for class,” of Allied vessels sunk by 
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German submarines. Great Britain received most under this 
head. France obtained large deliveries of coal and coal deriva. 
tives; Belgium received much livestock. Germany had also to 
furnish much material for the restoration of the devastated re. 
gions, and to renounce numerous ocean cables, 

Since German resistance to the payment of reparation was to 
be expected, the treaty provided that the Allies might employ 
“economic and financial prohibitions and reprisals and in general 
such other measures as the respective governments may deter- 
mine to be necessary” and that Germany was not to regard 
them as “acts of war.” From the beginning Germany protested 
that the terms were not only impossible of execution but were 
contrary to the pre-Armistice agreement. The French, for their 
part, insisted that Germany could pay if it wished to or were 
forced to pay, and they tried to insist on the letter of the treaty, 
British opinion took a middle ground and opposed pressing Ger- 
many to the point where payment would really “hurt.” Tn the 
United States there was much confusion of thought, for many 
persons who advocated reducing the burden on Germany were 
insistent that the Allies should pay their “war debts” to the 
United States. Ultimately it became clear that the colossal sums 
involved in reparation could not be transferred from one country 
to another without seriously upsetting the internal economy of 
both. 

For the history of reparations (1920-32) see REPARATIONS. 
(See also War FINANCE.) 

Part ix, Financial Clauses,—This section (art. 248-263) was 
largely technical, dealing with the order of priority of German 
payments, the meeting of special debts from special assets, cur- 
rency questions, and the like, and was closely connected with the 
reparation clauses. The powers to which German territory was 
ceded had to assume a portion of the German debt as it stood at 
the outbreak of the war (art. 254), but “inasmuch as in 1871 Ger- 
many refused to undertake any portion of the burden of the 
French debt,” France was exempted from any obligation in respect 
of recovered Alsace-Lorraine (art. 255). ‘The powers which as- 
sumed mandates of the former German colonies were also ex- 
empted from taking over the debts of those colonies (art. 257). 

Part x, Economic Clauses.—Sec, i (art. 264-281) dealt with 
the restoration of commercial relations. The most important pro- 
vision was that securing “most favoured nation” treatment from 
Germany for five years without reciprocity (art. 267). France 
obtained the exemption from customs duties of products of Alsace- 
Lorraine for five years (art. 268). Sec. ii (art. 282-295) dealt 
with the revival of treaties which had been nullified by the war. 

Sec. iii-viii (art. 296-312) provided for the collection of debts 
and the regulation of various property rights and interests, con- 
tracts, patents, insurance, etc. In the liquidation of German prop- 
erty in foreign countries the principle was adopted of giving the 
Allies power to confiscate the private property of ‘German na: 
tionals and of crediting the sums obtained to the amount paid 
as reparation by the German government (art. 297); Germa 
whose property was thus taken were left to collect compen 
from their government. This departure from Jong-establishe 
practice was of course challenged by the Germans and was some 
times criticized in Allied countries as “socialistic.” The Al 
justified their position by saying that “all available means’ mus 
be used to meet Germany's obligations and that they themselves 
had taken over the foreign property of their own nationals. 
considerable sum was obtained by this device. F 

Part xi, Aerial Navigation.—This provided for full liberty 
of passage and facilities for Allied aircraft flying, over Gem 
until Jan. 1, 1923, unless Germany had been previously admit 
to the League of Nations (art. 313-320). 

Part xii, Port, Waterways and Railways.—This (art. 3 D 
386) was a highly technical section. Its aim was to secure ieee 
national control over rivers which flowed through more than ter- 
country—a rather striking development of the doctrine as to n 
national rivers laid down at Vienna in 1815. There was 4 nain 2 
desire, however, to provide access to the sea for countries at 
Switzerland and Czechoslovakia, which were landlocked but we’ 
the sources of rivers running to the sea. International co 
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sions were accordingly set up to control the Rhine, Elbe, Oder, 
Niemen and Danube rivers; with the result that Germany was left 
in a minority position as regards three rivers regarded as essen- 
tially German, the Rhine, the Elbe and the Oder, The Kiel canal 
was in effect internationalized so as to give freedom of access to 
all vessels of whatever country at peace with Germany (art. 380), 
but was left under German administration. Access to the sea was 
provided for Czechoslovakia by the establishment of free zones in 
the harbours of Hamburg and Stettin. Certain clauses governing 
international transport through Germany were of a temporary na- 
ture and were replaced by the decisions of an international trans- 
port conference held at Barcelona in 1921 under the auspices of 
the League of Nations, This section of the treaty was denounced 
by Germany in Nov. 1936. Several powers protested individually 
against this unilateral action, but to no effect. (See also WATER 
TRANSPORT, INLAND.) 

Part xiii, Labour.—This section (art. 387-427) created the 
International Labour organization as the instrument to carry out 
art. 23a of the covenant of the League of Nations, by which the 
members undertook “to endeavour to secure and maintain fair and 
humane conditions of labour for men, women and children, both in 
their own countries and in all countries to which their commercial 
and industrial relations extend.” Three representatives of labour 
took part in the formulation of the plan: Samuel Gompers of the 
U.S., George N. Barnes of Great Britain and Albert Thomas of 
France, the last named of whom became the head of the Inter- 
national Labour office. The office was established at Geneva, side 
by side, but not identical with, the secretariat of the League of 
Nations; though an integral part of the League, its character and 
organs were autonomous. Its governing body consisted at first 
of 24 members, 12 representing governments, 6 elected by em- 
ployers’ delegates to the general conference, 6 by workers’ dele- 
gates, Later the number was increased to 32, in the same 
proportion, with the proviso that 8 of the government members 
must represent Canada, France, Great Britain, India, Italy, Japan, 
the U.S.S.R. and the United States, thus ensuring adequate repre- 
sentation to the states of greatest industrial importance. The gen- 
eral conference, which met annually, consisted of four delegates 
from each member state, two chosen by the government, one by 
employers, one by labour. The conference acted by recommenda- 
tions, and the governments were pledged to submit such recom- 
mendation to their respective competent authorities, who then 
decided what action, if any, to take. All members of the League 
were automatically members of the International Labour organiza- 
tion, Germany was admitted in 1919, long before it joined the 
League; when it left the League in 1933, it left the labour organiza- 
tion also, Japan and Italy, however, continued in the organization 
after they had resigned from the League. In 1934 the United 
States joined the organization without joining the League. In 
1939 there were 57 member states. 

After the defeat of France in 1940, the International Labour 
office was transferred to Montreal, Que. For work of the office, 
see the article INTERNATIONAL LABOUR ORGANIZATION. 

Part xiv, Guarantees.—In addition to the provisions for the 
demilitarization of the Rhineland (see above parts ii and iii), a 
military occupation by Allied troops was also provided for (art. 
428). The whole of this area, together with bridgeheads across the 
Rhine, was to be occupied for 15 years from the coming into force 
of the treaty (Jan. 10, 1920). If, however, Germany “faithfully 
carried out” the terms of the treaty, the bridgehead and zone of 
Cologne was to be evacuated in 5 years, that of Coblenz in 10 and 
that of Mainz in rs (art. 429). Because of suspicion that Germany 
was evading the military clauses, the evacuation of the Cologne 
zone was postponed from Jan. to Dec. 1925. 

In June 1930 both the Coblenz and the Mainz zones were evacu- 
ated as part of a general settlement with Germany, | 5 

There was also a provision (art. 420) that if any time during 
the occupation or after the expiration of the 15-year period the 
reparation commission found Germany not observing its obliga- 
tions with regard to reparation, the whole or part of the areas 
evacuated would be immediately reoccupied. It seems doubtful 
whether this article justified the action taken by the Allies in 1921 
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when they occupied areas in Germany east of the bridgeheads. 
That it justified the occupation of the Ruhr by France and Bel- 
gium in 1923 was warmly disputed by the British government. As 
a guarantee for the settlement of the eastern frontier of Germany, 
Germany was required to abrogate the treaty of Brest-Litovsk and 
other agreements made with the U.S.S.R. and to withdraw its 
troops in the east within its new frontiers when the Allies “shall 
think the moment suitable” (art. 433). 

Part xv, Miscellaneous Provisions.—This section (art. 434- 
440) consists of a number of miscellaneous and technical matters 
which were accidentally omitted elsewhere. The most important 
was the recognition that the free zones of upper Savoy and Gex, 
lying between France and Switzerland, established in 1815 were 
“no longer consistent with present conditions” and that it was “for 
France and Switzerland to come to an agreement” for modifica- 
tion (art. 435). Switzerland, however, resisted the proposals of 
France for modification, and its position was sustained by the 
Permanent Court of International Justice in 1932. The property 
and stations of German missionaries overseas were to be handed 
over to trustees and individual missionaries were to be controlled 
or expelled at the will of the mandatory power (art. 438). 

The treaty was drawn up in English and French, and the texts 
in both languages were authentic. 
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The treaty of Versailles was bitterly criticized by the German 
government and people and by many people in other lands. The 
first complaint was that the treaty had been “dictated,” not merely 
in the sense that it had been imposed on a defeated enemy (the 
usual result of a lost war), but that no opportunity had been al- 
lowed for verbal negotiations. This was true, and the Allies may 
have blundered psychologically in refusing to meet the Germans 
for personal negotiations; it may be doubted, however, whether 
this procedure would have resulted in any large modification of the 
treaty. 

Secondly, the Germans contended that the treaty was not in 
harmony with the fourteen points, which the pre-Armistice agree- 
ment provided should form the basis of peace. There was some 
truth in this contention. Point 3 calling for “the removal, as far 
as possible, of all economic barriers and the establishment of an 
equality of trade condition” was. not observed, although the re- 
strictions imposed on Germany were temporary. The provisions 
of part v of the treaty relating to German disarmament were far 
from fulfilling the promise of point 4 for “adequate guarantees 
given and taken that national armaments will be reduced to the 
lowest point consistent with domestic safety,” although they 
marked a step in that direction. The “free, open-minded, and ab- 
solutely impartial adjustment of all colonial claims” demanded in 
point 5 was not satisfied, even though the adoption of the mandate 
system was somewhat less selfish than outright annexation. Also, 
on various points of detail, it could be maintained that the treaty 
failed to observe that “impartial justice” which President Wilson 
talked of so often in his speeches of 1918. On the other hand, the 
territorial clauses of the treaty were substantially in accord with 
points 7 (Belgium), 8 (Alsace-Lorraine) and 13 (Poland), Ger- 
many was not made an original member of the League of Nations, 
as it was perhaps entitled to expect under point 14, but at least it 
was assured that in due course it would be admitted. The treaty, 
then, was not a complete realization of the fourteen points, so far 
as they concerned Germany, but neither was it the complete trav- 
esty of them so often represented. 

The third German complaint was that the treaty demanded in- 
tolerable sacrifices of Germany and that it could not be carried 
out without wrecking the economic life of the country. What the 
Germans really meant was that the treaty would make it impos- 
sible to restore the standard of living which had existed in 1914. 
No doubt the various items of loss and obligation, when assembled 
together, made the treaty as a whole appear much more crushing 
and severe than they did to the numerous committees which 
worked them out separately, and apparently the treaty in its de- 
finitive form was not reviewed by the Big Four from the point of 
view of its cumulative effect on the Germans. On the other hand, 
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they were under such strong popular pressure not to make a lenient 
peace that they would not have dared to reduce the German burden 
in any large measure. The Germans, for their part, made the mis- 
take of challenging almost every article of the draft treaty, instead 
of concentrating on a few fundamental issues, with the result that 
their objections were regarded as largely factious and only a few 
concessions were made. Apart, however, from such considerations, 
the Germans exaggerated the probable effects of the treaty on their 
economic position, A competent U.S. authority has shown that 
the burden of taxation in Germany after 1919 was only a quarter 
as heavy as the burden in Britain and only half as heavy as in 
France or Canada, Furthermore, Germany's claim that it was 
ruined by reparation was not justified, for the total amount paid 
by Germany between 1920 and 1931 (when the Hoover morato- 
rium was proclaimed) amounted to 21,585,000,000 gold marks, and 
it borrowed more than twice that amount in the U.S. alone and 
then defaulted on most of those loans, What ruined the German 
economy was the four years of war, during which the German 
government floated loans to the amount of 98,000,000,000 marks 
(four times the amount paid in reparations) ; the total cost of the 
war to Germany was about $100,000,000,000 (or 20 times the 
amount paid). It can be argued that although Germany lost the 
war in a military sense and was forced to yield certain territories, 
it won the peace in an economic sense. 

Even if the harshest view be taken of the treaty of Versailles, 
the fact remains that no other diplomatic instrument was ever so 
speedily modified, revised or altered. Part i was modified to admit 
Germany to the League of Nations. Part v was torn up unilat- 
erally by Germany when it began to rearm. Part vii went largely 
by default. Part viii was repeatedly whittled away and finally 
abandoned. Parts x, xi were modified or abandoned in large mea- 
sure. Part xii was denounced by Germany. Part xiv, the section 
on guarantees, the crux of the treaty, was abandoned by the Allies 
five years ahead of schedule. Except as regards parts v and xii, 
these concessions were made to Germany before the advent of 
Adolf Hitler to power. Hitler’s denunciations of parts v and xii 
evoked only faint and futile protests. 

Thus, in 1938, only parts ii, iii and iv of the treaty remained; 
these concerned the territorial settlements of 1919. The real Ger- 
man grievance against the treaty of Versailles was not so much 
the burden of reparation or the so-called “war guilt” clause (art. 
231) as the loss of territory in Europe and elsewhere. By the 
Anschluss of Austria in March 1938 (forbidden by art. 80), the 
partition of Czechoslovakia in Sept. 1938, and the occupation of 
Bohemia and Moravia in March 1939 (contrary to art. 81), the 
seizure of Memel in March 1939 (contrary to art. 99), Germany 
largely destroyed the political structure of eastern Europe as 
erected by the treaty of Versailles. The last step was to make 
war on Poland on Sept. 1, 1939. 

Whereas Germany complained that the treaty was too severe, 
French opinion considered the treaty inadequate for the defense of 
France and Georges Clemenceau was defeated for the presidency of 
the republic in 1920 because he had made too weak a settlement. 
Curiously enough, when France, in the years following the negotia- 
tion of the treaty, tried to enforce it against Germany, it was not 
supported by its associates who had compelled it to accept the 
treaty against its better judgment, the United States retiring al- 
together from European politics, Great Britain and Italy con- 
stantly demanding that France make concessions to Germany. It 
is true that the treaty of Versailles failed to bring peace, order and 
prosperity to Europe; it is also true that the treaty was never 
fully applied. Rigorous enforcement of the treaty might have 
convinced Germany not only that it had lost the war, but also 
that war did not pay. Once the Allies began not to enforce the 
treaty and to modify it, they lost all chance of reconciling Germany 
to its provisions and encouraged it to nullify them, It is only from 
that point of view that the treaty of Versailles can be considered 
the cause of the war of 1939. See further Wortp War II: The 
eg see also references under “Versailles, Treaty of” in the 
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(B. E. S. 
VERSE. Verse is metrical language; that is, kanei 


continuous rhythm, The smallest possible section of rhythmic 
language is called a foot; it is a group of syllables completely ex- 
pressing a rhythmical relation, yet incapable, by itself, of pro- 
ducing metre. Thus the syllables in “again” constitute an iambic 
foot (v —), but do not produce iambic metre until they are suc- 
ceeded by at least one more iambic foot. A succession of feet 
completely expressing a given metre is called a verse, or, since it is 
usually written as a single line, a line. A succession of feet incom- 
pletely expressing a given metre is called a caesural division or a 
line section; it is usually set off by a caesura or pause within the 
line. When foot rhythm is present, the metre is measured by the 
number of feet contained within the line or verse, and is called 
monometer, dimeter, trimeter, tetrameter, pentameter, hexame- 
ter, etc., accordingly as the verse contains one, two, three, four, 
five, six or more feet. Lines or verses ordered into a complete 
group are called a stanza; stanzas are described, according to the 
number of lines they include, as couplets, tercets, quatrains, 
sestets, octaves, etc., according to the rhythm and metre of the 
lines; e.g., iambic pentameter; and according to the rhyme scheme, 
if rhymes are employed. (See Ruyme.) A complete group of 
stanzas is called a verse form. Thus the sonnet is a verse form; 
and the sonnet form employed by Shakespeare is that of three 
quatrains rhyming a b a b, c d c d, e f e f, followed by a rhymed 
couplet (g g), all in iambic pentameter. 


pyrrhic vu second paeon v~-vy 
iamb v- third paeon  vy-¥ 
trochee -v fourth paeon vyv- 
spondee TN major ionic ~7YY 
tribrach vvu minor ionic “97-7 
anapest vvu- diiamb wry tg 
dactyl TUM ditrochee TATH 
cretic Toa choriamb ei ii 
amphibrach v~v antispastic SOT 
bacchius VSR first epitrite 
palimbacchius ~ -v second epitrite 
molossus osi third epitrite 
proceleusmatic vv v Ù fourth epitrite 

first paeon -vvu dispondee iri ae 


The study of versification seems to have been brought to early 
perfection by the Greeks. The rapid development of Greek po- 
etry and music and the importance of these arts in Greek edu- 
cation had such effect that by the 4th century B.C. an adequate 
phonetics had been established, the basic principles of rhythm dis- 
covered, the types of quantitative metre analyzed and assigne 
to their appropriate literary species, and the psychological an 
mathematical bases of verse and music explored. -ouii 

Plato and Aristotle, cautious as they were in accepting 8 t 
scientific and artistic theories of their predecessors, seem content 
with the state of musical and prosodic knowledge in their m 
Plato holds up the method of phonetics as a model of aaea 
procedure (Philebus 17 A ff.), and Aristotle, even in dealing ie 
poetry, is content to refer questions of versification to the enc 
Unfortunately, early Greek musical and prosodic theories 5 i 
been handed down only in fragments, the most extensive an i ie 
portant of which are the works of Aristoxenus, a pupil of Anso 
on harmonies and rhythms. 

The Alexandrian grammarians wrote voluminous] ay 
a surviving work, the Encheiridion of Hephaestion (and yar 
A.D.), suggests that the broad philosophical principles of ee 
theory had long been supplanted by academic rules and nate 
Latin verse in its maturity was modeled on the quantita” ive 
sures of the Greeks, but the Romans, little given to pee 
thought and interested in prosody chiefly as it bore on © E 


y on prosody; 
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made no important contributions to the subject. During the Mid- 
dle Ages the Byzantine grammarians, influenced by Hephaes- 
tion, continued the Alexandrian tradition, while Latin literary 
theory, usually in corrupt and garbled form, reigned in the West; 
such notable figures as St. Augustine (354-430), Boethius (c. 
480-525), Aldhelm (c. 640-709) and Bede (673-735) touched 
upon the subject without substantially advancing it. As the 
Latin language fell into decay, quantitative distinctions among 
syllables disappeared, and from the 4th century accent became 
increasingly the basis of Latin verse. The Romance languages, 
developing out of popular Latin, produced’ verses based upon 
syllable counting; early Teutonic versification depended not upon 
foot construction, but upon the counting of alliterated or ac- 
cented syllables; and, in brief, as the modern languages developed, 
poets constructed verses of such variety and upon such a diversity 
of bases that the induction and generalization requisite for philo- 
sophical analysis became ever more difficult and dangerous. 

“Rules of versification,” advanced in great number by European 
theorists from the 16th century onward, were no sooner stated 
than they were violated, and such violations seldom impaired the 
beauty and effectiveness of the verse. Classical prosody, even 
as rehabilitated by Richard Bentley (1662-1742), was too narrow 
to explain the vast diversity of structures; and the gradual in- 
crease of linguistic knowledge, bringing ever greater varieties of 
verse into the purview of the prosodist, complicated further the 
general problems of verse structure. In the 19th century and 
throughout the first half of the 20th, prosodic questions engaged 
the attention of physiologists, psychologists, phoneticists, and 
acoustical physicists, without the discovery of any determinate 
principles. ‘The modern state of the subject was in varying terms 
pronounced chaotic by such authorities as G. E. Saintsbury, Paul 
Verrier, T. S. Omond, W. P. Ker, and E. W. Scripture. 

Yet the principles laid down in antiquity are perfectly sound, 
and require only development and proper application to explain 
all verse. The solution to prosodic problems lies partly in the 
nature of rhythm, partly in the capacities of a given language, 
through determinations of its pronunciation, to satisfy the con- 
ditions of rhythm, The term “rhythm” is often applied figura- 
tively to spatial proportions, such as those of landscapes, build- 
ings, and paintings; strictly, however, it applies only to such 
things as have successive existence in time and possess order rather 
than position; for spatial objects, having coexistent parts, may 
have their parts viewed in any order without altering their pro- 
portions, whereas rhythm reversed or converted usually results in 
a different rhythm. Again, rhythm is not every proportion but 
only such as are perceptible to sense and capable of retention in 
the memory. Rhythm may, therefore, be defined as a numerical 
proportion, perceptible to sense, of things occurring in different 
intervals of time. ‘Thus even prose may be rhythmic, in the sense 
that certain parts of it may be predominantly of this or that rhyth- 
mic character; e.g., iambic or trochaic, but the consistent use of 
the same rhythmic ratio, however constituted, invariably produces 
metre, or verse. 

Rhythms differ as to their form and matter. The form of a 
rhythm is the numerical proportion, based on’ some unit, con- 
stituting the rhythmic ratio; the matter is the sounds or move- 
ments entering into the ratio. All rhythm derives from number; 
hence, although rhythmical kinds are very numerous, all ulti- 
mately depend upon two possibilities of numbering: measure- 
ment in terms of some sound or movement taken as a unit, or 
measurement of sounds and motions in terms of their multitude 
merely. For example, the classical iamb (v-—) is a three-count 
rhythm, the unit of measurement being the short syllable, the long 
syllable being equal to two of these, so that the ratio is 1:2; and 
rhythms may also be constructed by counting the number of sylla- 
bles merely, without regard to any unit of time value, as in French 
syllabic verses. Tonta 3 

In language the simplest rhythmic construction is the foot, which, 
like its analogue the musical measure, is based upon equal or pro- 
portional intervals of time measured by the length of the short 
syllable as unit. Every simple foot is a ratio between its two 


constituent parts, arsis and thesis, in terms of the time units or 
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counts comprised in each part. The thesis is distinguished from 
the arsis by emphasis achieved by the use of certain character- 
istics of the syllable, such as accent or loudness, quantity or dura- 
tion, etc., which will be discussed below. Foot rhythms differ 
formally according to the relative order of thesis and arsis and 
according to the difference of the ratio constructed. There are 
four possible orders: arsis as a whole may precede thesis as a 
whole, as in the iamb (v —); thesis as a whole may precede arsis 
as a whole, as in the trochee (~~); half of the arsis may pre- 
cede, and half of it succeed, the whole thesis, as in the amphi- 
brach (v — ù); or half of the thesis may precede, and half suc- 
ceed, the whole arsis, as in the cretic (-v—). Since rhythm is 
temporal proportion, order is important; the ratio of 1:2, for ex- 
ample, is not the same as the ratio of 2:1. The common numer- 
ical ratios on which feet are based are 1:1, 14:1, 2:1 and 3:1; 
thus the English iamb and trochee are both in the ratio of 1:1, 
difference in the quantity or duration of the syllables being dis- 
regarded; the classical iamb and trochee, in which the long syl- 
lable is given twice the value of the short, present the ratios of 
1:2 and 2:1 respectively; the classical first paeon, composed of 
a three-count arsis and a two-count thesis (~v vv), is in the 
ratio of 1:14; and the English paeon, a four-count measure, is in 
the ratio of 1:3. Two simple feet may be combined to form 
one compound foot; thus trochee and iamb combined to form the 
choriamb (— {v u —) or the antispastic (y—--), two trochees 
combine to form the ditrochee, two iambs make a diiamb, etc. 

The material structure of the foot—the sounds and silence en- 
tering into proportion—can be described in terms of the kind of 
emphasis involved and in terms of the rhythmical figuration. All 
languages construct syllables out of vowels and consonants and de- 
termine the pronunciation of these, as they enter into discourse, 
according to accent, pitch, or quantity; syllables therefore are 
characterized in general by entity (their consonantal and vocalic 
construction), accent, pitch, and quantity. These characteristics, 
as determined by the pronunciation of a particular language, are 
used to achieve emphasis in footed verse; unless they are deter- 
minate, construction of foot rhythm is impossible, and verse must 
be constructed on other bases. For example, since the Greeks and 
Romans pronounced syllables with attention to quantity, classical 
verse could be based upon quantity, the long syllable generally 
marking the thesis of the foot; as the sense of quantity disap- 
peared, a new basis for versification had to be found. Similarly, 
English accentual verse was not possible until accentuation be- 
came determinate, and English quantitative verse has always re- 
mained only an artificial possibility because the syllables have no 
“natural quantity.” Entity gives emphasis by alliteration, asso- 
nance, or rhyme, and pitch can create emphasis in languages with 
fixed pitches or intonations. Once rhythm has been established, 
it is possible in some verse to shift the principle of emphasis; e.g., 
from accent to quantity, or from quantity to entity; or several of 
the characteristics of the syllable can be combined to create special 
emphasis, as, for example, in Gerard Manley Hopkins’ “The Wreck 
of the Deutschland” (Poems, Oxford University Press, New 
York): 

Stigma, signal, cinquefoil token 
For lettering of the lamb’s fleece, ruddying of the rose-flake, 


Rhythmical figuration results from the number of sounds and 
silences and from their disposition within the foot. Thus, in a 
two-count foot, two syllables concurrent with the “counts,” and 
disposed in the order of arsis and thesis requisite for a given 
rhythm, produce strict representation, and any variation from 
strict representation is variation in rhythmical figure. Strict rep- 
resentation, if continued at any length, produces monotony and 
fails to express emotion, character, and even meaning adequately, 
since it restricts the possibility of inflections and nuances of the 
voice; hence poets utilize different rhythmical figures while main- 
taining the same formal rhythmical proportion, i.e., rhythm, just 
as composers use different numbers of notes differently disposed 
while keeping to the same musical measure. Thus, in a given verse 
foot, arsis or thesis may have its syllables doubled or tripled, 
sharing the allotted counts among them, even as in music two 
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eighth notes or a triplet of eighth notes may be substituted for a 
quarter note; the arsis, or even in certain cases the thesis, may be 
suppressed, a silence taking its place in the rhythm; and the speech 
sound of arsis or thesis may be prolonged throughout the whole 
foot, or from part of one foot into part of another, as for example, 
the word cold is prolonged in Shakespeare’s 


Toad, that under cold stone 
Days and nights has thirty-one. 


Since the days of the Alexandrian grammarians, prosodists have 
confused rhythm with rhythmic figure, and consequently troubled 
themselves over “irregularities” of rhythm; but variations in 
rhythmic figure do not disrupt the rhythm, as the slightest re- 
flection will show. All substitutions of rhythmic figure are based 
upon the principle that, in rhythmic as in other proportions, equals 
may be substituted for equals. 

As observed earlier, rhythm may also be based upon the multi- 
tude of sounds, without reference to any unit of duration, Such 
rhythm may be called demarcative rhythm. Languages capable of 
foot rhythm combine both forms; all other languages are confined 
to the various kinds of demarcative rhythm. Demarcative rhythm 
consists of sections, measured either in terms of the number of 
syllables contained, or in terms of certain syllables only, distin- 
guished from the rest by alliteration, accent, or some comparable 
device, or in terms of certain speech groups, such as phrases, 
rhythmical figures and the like. Larger sections are measured 
either by the number of smaller sections contained or by the num- 
ber of syllables, differentiated or undifferentiated, contained in 
these. Since such rhythm is more difficult to apprehend than foot 
rhythm, demarcative verses tend to be governed by rigorous rules 
as to the place of caesuras or pauses; and the beginning or ending 
of a section is often signalized by alliteration, assonance, or rhyme. 

It will be observed that verse is hierarchical in structure: each 
part, that is, enters into a whole which is in turn part of yet an- 
other whole, until the final composite is reached; for example, the 
foot is part of a line section, that section is part of a line, which 
is in turn part of the stanza. A second kind of hierarchy is pos- 
sible through the use of superimposed or mounted rhythm. For 
example, an iambic pentameter line may have the first, third, and 
fifth of its theses much more strongly emphatic than the rest, 
e.g., by alliteration, quantity, or grammatical or rhetorical accent, 
and the consistent use of such three-stress rhythm against the 
“ground rhythm” of iambic pentameter will obviously generate 
another rhythm; this in turn may have yet another superimposed 
upon it. Thus in “The King was in his counting-house,/Counting 
out his money;” the ground rhythm is iambic tetrameter in the 
first line, iambic trimeter in the second; but “King,” the first syl- 
lables of ‘“‘counting-house,” “counting,” and “money” receive spe- 
cial stress and set up a mounted rhythm of trochaic dimeter in 
both lines. Again, in Browning’s “Kentish Sir Byng stood for his 
King,/Bidding the crop-headed Parliament swing:” the ground 
thythm is dactylic tetrameter; but “Byng,” “King,” “crop,” and 
“swing” have special stress, and establish a mounted rhythm of 
iambic dimeter. Mounted rhythm is capable of imparting a brisk 
swing or a slow swaying motion to the verse; it is very common 
in folk poetry and folk music. 

While continuation of the same proportions, whether of foot, 
line, or stanza, results always in symmetrical verse, poets fre- 
quently abandon such symmetry in favour of the greater expres- 
siveness or appropriateness which may sometimes be achieved by 
a change of rhythm. Such changes may be made without disrup- 
tion of the rhythmic beat, by increasing or diminishing the counts 
of a foot, although retaining the order of thesis and arsis; thus 
trochaic measures easily augment to dactylic, or anapests diminish 
to iambics. Similarly, the counts of a section can be increased or 
diminished, Again, where there is mounted rhythm, the ground 
rhythm can be replaced by another or be maintained while the 
mounted rhythm is shifted. The powerful effects of such rhyth- 
mical transitions can be observed in Dryden’s “Alexander’s Feast,” 
Schiller’s “Der Handschuh,” and Hugo’s “Les Djinns.” 

Anyone who has heard a piece of music played too slowly or 
too rapidly is aware of how tempo influences the character of 


VERTEBRATE 


thythm; and in verse as well the effectiveness of rhythm is rela- 
tive to the tempo of the verse. The tempo of verse, like that of 
prose, is partly dependent upon the grammatical construction and 
significance of the language, but it also depends upon certain de- 
vices of versification. All things being equal, short-count measures 
like iamb and trochee tend to be faster than long-count measures 
like paeon and epitritus (v ——-—); falling rhythm, in which thesis 
precedes arsis, is faster than rising rhythm, in which arsis precedes 
thesis; rhythms in strict representation and regular figuration are 
faster than those which are not. Yet such is the relativity. of verse 
that short feet can be slowed by the use of long and sonorous syl- 
lables, by rendering both thesis and arsis forceful, and by using 
detached sounds; i.e., monosyllabic rather than polysyllabic. words, 
Conversely, the longer measures can be accelerated by the use of 
light and brief syllables, by using composite (doubled or tripled) 
arses and theses, and by using connected sounds. Since tempo is 
a matter of the speed or slowness with which rhythmic intervals 
succeed each other, shortening of the duration of the unit of 
measurement, especially when coupled with the doubling. or 
tripling of the syllables of each count, will increase the speed of 
foot rhythms; conversely, deceleration can be achieved by length- 
ening the unit and reducing the number of syllables, even to the 
extent of prolonging one syllable from thesis to arsis. Milton's 
“L’Allegro” and “Il Penseroso’”’ provide many examples of these 
and similar devices. 

In scanning foot rhythms, it must not be supposed that the 
rhythm of a word or phrase, taken by itself, is necessarily the 
same as that of the verse in which it is found; that, for example, 
a verse is necessarily trochaic because it contains trochaic words, 
This supposition—a stumblingblock even to so eminent a. theorist 
as Robert Bridges—is quite unfounded; poets have repeatedly 
demonstrated the various effects achieyed by. the, confinement. or 
nonconfinement of grammatical units, whether words, phrases, or 
clauses, within the metrical interval, Analysis has also been hin- 
dered by another supposition: that the most strongly stressed 
syllables are always necessarily theses. ‘This overlooks the fact 
that emphasis is, after all, relative and not absolute; a heavily, 
marked syllable frequently turns out to be nonemphatic because 
it is coupled with one still more heavily marked, and conversely, 
the weak secondary. or even the tertiary accent of a polysyllable 
may be emphatic; cf. T. S. Eliot’s use of the word “‘polyphilopro- 
genitive” to fill out an entire iambic tetrameter line. 

See also Prosopy, CLASSICAL; METRE; also references under 
“Verse” in the Index. i 

Brerrocrapny.—For the nature of verse see E. A. Sonnenschein, 
What is Rhythm? (1925) ; Elder Olson, General Prosody (1938). For 
classical verse: W. Christ, Metrik der Griechen und Romer, 2nd ed. 
(1879) ; W. R. Hardie, Res Metrica (1920) ; U. yon Wilamowitz Mot 
lendorff, Griechische Verskunst (1921); W. M. Lindsay, Early Latin 
Verse (1922). For old Teutonic verse: E. Sievers, Altgerma 
Metrik (1905); for the transition to modern prosody: H. G. sti 
History of German Versification (1923). For English verse: J. Se a 
per, Englische Metrik (1881) ; J. B. Mayor, Chapters on English i n 
and ed. (1901) ; T. S. Omond, A Study of Metre (1903); G. Saintsbury 
History oj English Prosody, 3 vol. (1906-09); Egerton Smith; il 
Principles of English Metre (1923): For French: Théodore de Ban 
Petit Traité de prosodie française, 2nd ed. (1872); L. E, Kastme ior 
tory of French Versification (1903) ; H. P. Thieme, Essai sur 1917) A 
du vers francais (1916); A. Dorchain, L’Art des vers, new ed. syst 
Georges Lote, Histoire du vers francais (1949). For Italian: T: $ liono 
Le forme metriche italiane (1900) ; F. d’Ovidio, Versificazione Ai ión, 
(1910). For Spanish: E, Benot, Prosodia Castellana y Versini ’ 
3 vol. (1902). Kah i 

VERTEBRATE is the name given to the group of aay 
having vertebral columns or backbones. The vertebra aR 
include the fishes, amphibians, reptiles, birds, and, mamma Sy i 
the predominant members of the Chordate (q.v.) phylum. the 
addition to the backbone from which they derive their nant 
vertebrates are characterized by (1) a muscular system EREN 
primarily of bilaterally paired masses and (2) a central Rts 
system partly enclosed within the backbone, The heart an 
visceral organs lie below the backbone. ot an 

General Features.—Vertebrates are unique in posse W 
internal skeleton. By its ability to provide support during a most 
this skeleton allows vertebrates to achieve large size, 50. tha 
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vertebrates are bigger than most invertebrates. Except in the 
most primitive forms, the skeleton consists of skull, vertebral 
column, and two pairs of limb elements, although one or both 
pairs of limbs are absent from a few higher forms, e.g., snakes, 
whales, that have lost limbs in the course of evolution. The skull, 
by providing a secure housing for brain, eyes, ears, and olfactory 
organs, has facilitated the evolution of intelligence and a high 
degree of responsiveness to the environment. 

The vertebral column and limb skeleton provide support for the 
body as a whole. Movement is effected by the action of muscles 
that are attached to the bones. The mass of musculature forms 
the contours of the body. The outer surface is covered by skin 
that protects the inner parts not only by providing a general 
covering but also by forming structures of specific protective value, 
such as bony or horny scales, feathers, and fur. Teeth have 
evolved from scalelike structures formed inside the mouth. 

Internally the vertebrate trunk is a hollow cavity in which the 
visceral organs are suspended. ‘The cavity is subdivided, the heart 
having a chamber to itself. Other organs occupy a common 
pleuroperitoneal cavity, except in the mammals, in which each 
lung has a separate chamber. 

The heart and respiratory organs are closely associated. The 
heart lies just behind the gills or between the lungs; it sends im- 
pure blood directly into these organs for oxygenation and removal 
of carbon dioxide. The gills of fishes lie along the sides of the 
pharynx, a large chamber that is part of both respiratory and 
digestive tracts. In land-living forms the enlarged pharynx per- 
forated by gill slits is repeated in early embryonic development 
but later regresses.. The remainder of the digestive tract includes 
esophagus, stomach, and intestine and usually terminates in a 
cloaca, a chamber common to the digestive, genital, and urinary 
systems. In mammals, however, the digestive tract acquires a 
separate terminal opening. The urinary and genital systems are 
closely associated, particularly in males, in part because the kid- 
neys, which develop early, make contributions to the later develop- 
ing reproductive system. 

The central nervous system consists of brain and spinal cord. 
Although both of these become very thick walled, they always re- 
tain a small central canal; i.e., are hollow. The brain in lower 
vertebrates is devoted largely to serving the sense organs of the 
head, © During the course of evolution, however, the brain has be- 
come much larger, relative to body size, through the development 
of association areas that permit more intensive interchange of 
information among the parts of the brain. The spinal cord, ex- 
tending backwards from the base of the skull, gives off pairs of 
nerves at repeated intervals. These nerves run to the skin, mus- 
cles, and internal organs. The brain also gives off a series of nerves, 
not regularly arranged, of which one passes through the neck to 
innervate the heart, lungs, and other viscera. 

Survey and Evolution.—Vertebrate history may be traced 
back to the Ordovician Period, approximately 400,000,000 years 
ago. The primitive vertebrates existing at that time were the 
Ostracoderms, now totally extinct. These were small, armoured 
creatures lacking either jaws or fins. e 

The body form was, however, fishlike, and their armour was 
made of true bone, a material found only in vertebrates. Their 
closest surviving relatives are the finless, jawless cyclostomes 
(lampreys, hagfishes). The later occurring Placoderms possessed 
jaws, which apparently evolved through shifting and conversion 
of the supports of the most anterior gills. ‘The true fishes added 
the two pairs of appendages that have become part of the standard 
vertebrate pattern. Thus equipped with fins and jaws, the fishes 
have been able to flourish for more than 200,000,000 years. 

Fishes and Amphibians.—Fishes breathe by means of gills, over 
which a continuous stream of water passes. Many fishes, how- 
ever, also have lungs that supplement the action of the gills. The 
possession of lungs, plus thick fleshy fins that made waddling pos- 
sible, énabled the ancient crossopterygian fishes to come out on 
land. These fishes gave rise to the first amphibians, in which the 
fins became transformed into walking legs. The gills disappear in 
most amphibians in the adult state. Correlated with this change 
is the appearance of a subdivision in the heart to receive pul- 
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monary blood, since blood that has been refreshed in the lungs is 
returned to the heart rather than being distributed directly to the 
tissues, as is done in a gill system. Although amphibians were the 
first animals to live successfully on land, their expansion has been 
limited by the need to lay their eggs in wet places. (See FISH; 
AMPHIBIA.) 

Reptiles —The reptiles, which evolved from the amphibia, were 
the first vertebrates to be able to live entirely out of water. This 
independence resulted partly from the formation of a horny skin 
covering that conserves body moisture, partly from the develop- 
ment of a large egg, laden with food and water, and encased in a 
leathery coating that protects against drying. Structurally and 
functionally the reptiles show numerous other advances beyond the 
amphibian stage, including a heart in which the freshly oxygenated 
blood that has circulated through the body is kept partly separate 
from the spent blood from the other organs, Body temperature, 
however, varies according to the ambient temperature, as in lower 
forms. (See REPTILE.) 

Birds —At the time of reptilian predominance, about 100,000,- 
000 years ago, two groups of reptiles gave rise to the birds and 
mammals separately. In the birds, the skeleton has been greatly 
modified through elimination and fusion of elements and the bones 
have become very light. The heart is completely subdivided into 
right and left halves, so that there is no mixing of refreshed and 
spent blood. The supply of fully oxygenated blood that the tissues 
thus receive facilitates the maintenance of constant temperature 
and makes possible a sustained high level of bodily activity. A 
covering of feathers, evolved from reptilian scales, helps retain 
body heat. Birds reproduce by laying large eggs, but unlike rep- 
tiles they tend the eggs and care for the young. (See BRD.) 

Mammals—Mammals resemble birds physiologically in being 
able to maintain constant temperature and high activity. Mam- 
mals differ importantly in brain development and mode of repro- 
duction. The enlargement and elaboration of the brain permits 
more adaptable, less stereotyped behaviour patterns than occur in 
birds. In all but the primitive monotremes, which lay eggs, mam- 
malian reproduction involves the internal development of tiny eggs 
that derive oxygen, water, and nutrients from the blood stream 
of the mother. Milk secreted by the mammary glands sustains 
the young after birth. All major vertebrate classes have shown 
striking ability to produce a great variety of species capable of 
exploiting every possibility for Survival. This tendency is well 
illustrated by the mammals. Beginning as rat-sized, ground-living 
animals, mammals have evolved into forms as small as the shrew 
and as huge as the whale, adapted to survive in swamps and jungles, 
on grassy plains or deserts, in burrows or tree tops, in fresh or, salt 
water, on the Arctic ice or under it. See MAMMAL. 

See also references under “Vertebrate” in the Index. 

BreurocrarHy.—E. S. Goodrich, Studies on the Structure and Devel- 
opment of Vertebrates (1930) ; J. Z. Young, Life of Vertebrates (1950) ; 
E. H. Colbert, Evolution of the Vertebrates (1955). (F. Me.) 

VERTIGO AND DIZZINESS. Dizziness is a subjective 
symptom of disturbed stability, not a specific disease. In its 
mild form it may be a sensation of weakness, giddiness, con- 
fusion, insecurity, or unsteadiness. Its severer form—properly 
designated as vertigo—is a feeling of whirling or propulsion, 
often accompanied by sweating, nausea, vomiting, and inability 
to stand. 

Normal stability (the feeling of proper orientation in space) is 
controlled by the balanced interaction of three body mechanisms: 
(1) the muscles and joints of the body; (2) the muscles of the 
eyes; and (3) the end organ of equilibrium, situated in the in- 
ternal ear and consisting of three small, extremely sensitive semi- 
circular canals so related to each other that body motion in any 
direction stimulates one or more of them. 

The motion that stimulates the semicircular canals, and to a 
lesser degree the other two mechanisms, may be voluntary or 
caused by an external force such as the rhythmic movement of a 
swing, an airplane, or a ship. It sets up nervous impulses that are 
immediately transmitted to the brain. The brain, in turn, auto- 
matically (by reflex action) relays the message back to the muscles 
through an intricate pathway of nerves. The result is prompt ad- 
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justment of the body to changes of its position in space. If 
prompt adjustment cannot be made—either because the equilib- 
rium system is not working properly or because of inability to 
compensate for abrupt or sustained unaccustomed motion—dizzi- 
ness or vertigo will probably ensue, Ability to adapt to motion 
varies, which explains why some persons become sick and dizzy on 
a boat or on an airplane while others do not. 

Mild forms of dizziness (without whirling) may result from 
causes other than motion. Commonest are eye-muscle or visual 
disturbances, chronic alcoholism, anemia, changes in blood supply 
to the brain when blood pressure falls, fainting, certain infec- 
tions of the coverings of the brain, injury to the head, mild forms 
of epilepsy, lowering of blood sugar, and, sometimes, tension. 

Whirling vertigo is usually produced by disturbances of the ear 
and its pathways to the brain. Some of these are: infections of 
the middle and internal ear (including mastoid infection), toxicity 
from drugs, allergy, Méniére’s disease, meningitis, brain tumours, 
strokes, and certain neurological diseases such as multiple sclerosis, 
Vertigo may also follow head injuries, skull fractures or any con- 
ditions that produce bleeding into the internal ear or its nervous 
connections or that suddenly shut off the blood supply. 

Because of the multiplicity of causes, of which those mentioned 
above constitute only a partial list, it is often necessary to con- 
duct detailed diagnostic studies before specific cause can be deter- 
mined, 

See also Ear, ANATOMY OF; EQUILIBRIUM, ANIMAL; MÉNIÈRE’S 
DISEASE; Motion SICKNESS. (D. D. DEW.) 

VERTUE, GEORGE (1684-1756), English engraver and 
antiquary, who collected records of English art, was born in 
London, where he began to engrave portraits after Sir Godfrey 
Kneller about 1709. He soon acquired a large practice; among 
his chief works, besides his many portrait engravings, were the 
Oxford Almanac (1713-51) and the plates to Paul Rapin’s History 
of England (1736). 

In 1717 Vertue was made engraver to the Society of Anti- 
quaries of London and elected a fellow. The plates of his “Historic 
Prints” from Tudor paintings are still owned by the society. 
Skilled though he was as an engraver, his notebooks, which provide 
a major primary source of information concerning art in England, 
add to his importance. These, mainly in the British Museum, were 
used by Horace Walpole as the foundation of his Anecdotes of 
Painting in England (4 vol., 1762-71), and have been published in 
full by the Walpole Society. Vertue died in London, July 24, 1756, 
and was buried in the cloisters of Westminster Abbey. 

BıeLIocRAaPHY.—A definitive study in 7 vol. has been published by 
the Walpole Society. See Walpole Society, vol. xviii, including auto- 
biography (1930) ; vol. xx (1932); vol. xxii (1934); vol. xxiv (1936); 
vol. xxvi (1938); vol. xxix, including index to the first five volumes 
(1942) ; and vol. xxx (1950), See also Walpole Society (U.S.), Prints 
Pertaining to America (1963). (M. D. Wy.) 

VERULAMIUM, a Romano-British town in the territory 
of the Catuvellauni, across the River Ver from St. Albans (Hert- 
fordshire). Before the Roman conquest it was the capital of 
Tasciovanus, prince of the Catuvellauni, who issued coins in- 
scribed with the name of the place; under Roman rule it soon 
was made a municipium. Destroyed by Boudicca (see BOADICEA) 
in A.D. 60-61, it rose again to prosperity, The town wall of flint 
tubble survives in stately fragments and encloses an area of 200 ac. 
Among. internal buildings have been excavated the forum, built 
under Agricola in A.D. 79; a theatre associated with a temple of 
Romano-Celtic type; a market hall; two triumphal arches; and 
many well-appointed houses with fine mosaics and wall paintings, 
Shopping arcades existed even before the Boudiccan revolt. Even 
after the isolation of Britain from the Roman Empire, some houses 
and the water supply survived at the time of the visit of St. 
Germanus in 429 to the shrine of St. Alban (date of martyrdom 
uncertain), around which the modern city later developed. 


BrsrrocrarHy.—R. E. M. and T. V. Wheeler, Verulamium: a Belgic 
and Two Roman Cities (1936) ; excavation reports by K. M. Kenyon, 
Archaeologia, \xxxiv, pp. 213-261 (1935); K. M. Richardson, ibid., xc, 
pp. 81-126 (1944); A. W. G. Lowther, Antiquaries Journal, xvii, pp. 
28-51 (1937); S. S. Frere, ibid., xxxvi-xlii | (1956-62), “Verulamium, 
Three Roman Cities,” Antiquity, xxxviii, pp. 103 ff. (1964), 

(I. A. Ro.; X.) 
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VERUS, LUCIUS (130-169), Roman emperor jointly with 
Marcus Aurelius, 161-169, was born on Dec. 15, 130. His original 
name was Lucius Ceionius Commodus, and he was the son of the 
man whom Hadrian chose to adopt as successor in 136 and whom 
some suspect to have been Hadrian’s illegitimate son. The father 
died in 138, and Hadrian then adopted the future emperor Anton. 
inus Pius on condition that he in his turn should adopt the young 
Commodus (renamed L. Aelius Aurelius Commodus) and Marcus 
Annius Verus (renamed M. Aelius Aurelius Verus). Commodus 
was consul in 154 and 161. On the death of Antoninus Piusin 161 
M. Aelius became emperor (as Marcus Aurelius) and at once asso. 
ciated Commodus with him as joint emperor, under the name L, 
Aurelius Verus Augustus, and gave him his daughter Lucilla to wife 
ea own. son Commodus, later emperor, was named after 

m). 

The empire had for the first time two emperors of formally com- 
plete equality. The labours and difficulties were immense; un- 
happily L. Verus does not seem to have been capable of bearing 
his share. He was amiable and open and not a fool; but, sent 
to deal with a Parthian invasion that developed into a full-scale 
war and penetration of Armenia and Mesopotamia, he dallied in 
Antioch while others worked, In 167 or 168 he and Marcus 
together campaigned against the Marcomanni; Verus died suddenly 
on the march home in 169. 

See Marcus AURELIUS ANTONINUS. 

BrsriocrarHy.—Scriptores Historiae Augustae, Verus; Fronto, Let- , 
ters, ed. by M, P. J. van den Hout (1954); A. Stein in Pauly-Wissowa, 
Real-Encyclopädie der classischen Altertumswissenschaft, vol, iii, 1832- 
57 (1899) ; E. Groag and A. Stein, Prosopographia Imperii Romani, 2nd 
ed., vol. ii, C 606 (1936); P. Lambrechts, “L’empereur Lucius Verus,” 
L’antiquité classique, iii, 173 ff. (1934) ; A. S. L. Farquharson (ed.), The 
Meditations of the Emperor Marcus Antoninus, vol. i, p. 277 (1944); 
M. Hammond, The Antonine Monarchy (American Academy in Rome; 
1959). (J. A. Cr.) 

VERVIERS, a town in Liège Province, Belg., on the Vesdre 
River, 13 mi. (21 km.) SE of Liège. Pop. (1961) 35,453; mostly 
French speaking. The main street, Crapaurue, leads to the Place 
du Marché, site of the Hôtel de Ville (1780). There are museums 
of fine arts and archaeology, The 18th-century church of Notre- 
Dame has a carillon of 40 bells and remarkable fountains. The 
noted woolen industry (washing, combing, dyeing, weaving), based 
on the limestone-free waters of the Vesdre, dates from the 15th 
century; it is served by dams on the Gileppe (Dolhain): and the 
Vesdre (Eupen), and by Intervapeur, a steam-distribution plant 
for industrial and domestic purposes. There are also foundries, 
and factories producing chocolate, leather, footwear, E a 
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VERWEY, ALBERT (1865-1937), Dutch poet and ne, 
was a co-founder of De Nieuwe Gids, a literary periodical that ha 
great influence (see DUTCH Literature), and editor (1905-19) 
of De Beweging, which aimed to reflect contemporary soak 
cultural life. He was born in Amsterdam, on May 15, 1865, am 
began to write poetry while still a boy (Persephone, 1883). on 
young poet he came into contact with Willem Kloos (g.¥-) and his 
friends and in 1885 helped found De Nieuwe Gids: To it he Te 
tributed, as well as poems, outstanding studies of the sonnet; We 
of Shakespeare’s sonnets in particular. He was self-educated n 
soon became known for his wide knowledge of poetics, philosophy; 
and history. rr 

With the foundation of De Beweging, Verwey reached a pen 
of eminence in Dutch cultural life. Always, both in his Pe 
writing and his poetry, he remained deeply involved in wor ale 
fairs, and sought to express ideas as well as emotions. His ase 
poetic output (published in many volumes in his lifetime am oe 
lected in Oorspronkelijk Dichtwerk, 2 vol., 1938) was the exp A 
sion of a developing unity, governed by a philosophical ey din 
meaning behind visible phenomena—the Idea—is manifeste 
the poet and determines his place in society. 

Verwey’s critical writings were collected in Proza (J Fiom 
23). He also published many essays on literary history. ity 
1924 to 1935 he was professor of Dutch literature at the eee 
of Leiden. He died at Noordwijk aan Zee, where be ba 
since his marriage in 1890, on March 8, 1937. 


(10 vol., 1921- 
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BIBLIOGRAPHY, —S; Vestdijk, Albert Verwey en de idee (1940); M. 
Uyldert, Uit het leven van Albert Verwey, 3 vol. (1948-59); B. M. 
Baxter, Albert Verwey’s Translations from Shelley’s Poetical Works 
(1963). (Go. W. Hs.) 

VERWOERD, HENDRIK FRENSCH (1901-1966), 
Dutch-born South African politician, zealous believer in the 
rigorous separation of whites, Coloureds, Asians, and Africans— 
and even of the different African tribes—became prime minister of 
the Union (now Republic) of South Africa in 1958. He was born 
in, Amsterdam on Sept. 8,.1901. The family migrated to South 
Africa when he was three months old. After a brilliant career 
at Stellenbosch University, where he took degrees in psychology, 
he went to Germany for further study in 1926. In 1927 he re- 
turned to Stellenbosch as professor of applied psychology. 

Verwoerd was appointed editor of Die Transvaler, a new Johan- 
nesburg Nationalist daily, in 1937. In World War II the paper 
adopted a distinctly pro-Nazi line. Verwoerd failed to win a seat 
in the 1948 election, but two months later he became a nominated 
senator. In 1950 Verwoerd was appointed to the key Ministry of 
Native Affairs, where he was responsible for much apartheid (q.v.) 
legislation. In the 1958 election he won a seat in the House of 
Assembly. On Sept. 2, 1958, following the death of Johannes 
Strijdom, the parliamentary caucus elected him leader of the 
Nationalist Party, and the next day he took office as prime minister. 
His government continued to apply the apartheid policy and 
to brush aside internal and external criticisms; and on Oct. 5, 
1960, the white voters by a small majority approved his recom- 
mendation that South Africa should become a republic. Verwoerd 
was a hardworking and efficient administrator and a prolific orator. 
On April 9, 1960, he survived an assassination attempt. Another 
attempt, on Sept. 6, 1966, was successful; the prime minister was 
stabbed to death in the parliamentary chamber, as he sat waiting 
for a session to begin, by Dimetrios Tsafendas, a parliamentary 
messenger. (L. M. T.) 

VESALIUS, ANDREAS (1514-1564), founder of modern 
anatomy, was born in Brussels, son of a well-to-do court apothe- 
cary, and educated at Louvain and afterward (1533-36) at the 
University of Paris. There he came under the influence of the 
great teachers of anatomy, Jacques Dubois (Sylvius) and Johann 
Guenther of Andernach. The latter’s Latin translation (1531) 
of the De anatomicis administrandis of Galen deeply impressed 
him by its practical character. After a time spent in Louvain, 
where he reintroduced the study of human anatomy, Vesalius left 
for Padua in 1537 where he obtained his M.D. and was appointed 
lecturer in surgery and anatomy. His success was immediate, and 
in 1538 he published at Venice, in collaboration with his fellow 
countryman the artist Jan van Calcar, his Tabulae anatomicae sex. 
These six very large plates are a landmark in the history of anatom- 
ical nomenclature, for they embody an attempt to standardize both 
the form and the meaning of anatomical terms, contrasting the 
newly interpreted Greek terms with those of the Middle Ages, 
many of which originate in Arabic and Hebrew. Modern anatomi- 
cal nomenclature is directly descended from that adopted by 
Vesalius. The physiology he presents is largely that of Galen. 

During 1539-42 Vesalius prepared his masterpiece, the De 
humani corporis fabrica. For this he had the help of artists, of 
whom one was of very great ability; it is likely that Calcar was 
responsible for some of the illustrations but was not the most sig- 
nificant artistically. The Fabrica, published in 1543 as an enor- 
mous folio at Basel by the printer Johannes Oporinus (Herbst), is 
beyond dispute one of the great books of the 16th century. Its 
figures introduced a new standard into illustrated works in general 
and medical works in particular. The text, déspite its turgid and 
verbose character, is of great importance both as a clear statement 
of the need for introducing scientific method into the study of 
anatomy and for the many important discoveries that are pre- 
sented in its seven books: i and ii, on bones, ligaments, and muscles, 
with figures of superlative excellence and accuracy ; iii, on the blood 
vessels, probably partly illustrated by Vesalius himself and inferior 
to i and ii; iv, on the nerves, conservative and closely following 


Galen; v, on the abdominal viscera, a considerable advance on any 
too brief, sometimes. 


previous work; vi, on the thoracic organs, 
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confused and erroneous; vii, on the brain, a pioneer work of great 
importance. The Fabrica was an immediate success and was re- 
printed, pirated, abridged, copied, and translated. It heralds the 
advent of biology as a science. At the same time, Vesalius issued 
what he miscalled an Epitome of it, a work for students of art 
rather than of medicine. In 1555 he produced a new edition of the 
Fabrica with a vast number of alterations of content and style of 
presentation. The typography and layout of the illustrations 
greatly surpass those of the first edition. 

Vesalius’ other works are of lesser scientific importance, and 
the rest of his life has little scientific interest. Leaving Padua, 
he accepted the position of physician to the imperial household 
of Charles V and in 1559 to the royal household of Philip IT. In 
1564 he undertook a pilgrimage to Jerusalem but died on his way 
back. Romantic stories and myths have accumulated round his 
career. Of his character little is known save that he had a mordant 
wit. See also Anatomy, Gross: History of Anatomy; and refer- 
ences under “Vesalius, Andreas” in the Index. 

BretiocraPHy—H. W. Cushing, A Bio-bibliography of Andreas 
Vesalius (1943) ; C. Singer and C. Rabin, A Prelude to Modern Science: 
Being a Discussion of the History, Sources and Circumstances of the 
Tabulae Anatomicae Sex of Vesalius (1946); L. R. Lind, The Epitome 
of Vesalius (1949); John B. de C. M. Saunders and C. D. O’Malley, 
The Illustrations from the Works of Vesalius (1952) ; C. Singer, Vesalius 
on the Human Brain (1952); C. D. O'Malley, Andreas Vesalius: of 
Brussels, 1514-1564 (1964). (C. Sr.) 

VESOUL, a town in eastern France, Haute-Saône département, 
Franche-Compté Region, lies ọn the Durgeon, an affluent of the 
Saône River, 236 mi. (380 km.) SE of Paris on the main road and 
railway from Paris to Basel. Pop. (1962) 10,794. It is dominated 
by the hill of La Motte (1,240 ft.; 378 m.), which is surmounted by 
a votive chapel dedicated to the Virgin, erected in 1854, The old 
town, formerly enclosed by ramparts, contains few outstanding 
monuments, apart from some 16th-century houses, notably the 
Hôtel Boisselet, the 18th-century Palais de Justice, and the Église 
Saint-Georges. The Hôtel de Ville houses a museum of painting 
and the municipal library; the main stairway is decorated with 
frescoes by the contemporary artist Albert Decaris. A hospital 
has been built on high ground east of the town. Educational 
establishments include the Ecoles Normales, the Lycée Gérôme 
(coeducational), College Technique, and the Ecole Libre de Notre- 
Dame de La Motte for girls. The town is the centre of an agricul- 
tural region but has some industry (aluminum products, files, 
mattresses, lace, dyes). 

Vesoul developed near the castle (mentioned in the 9th century, 
destroyed in the 16th) that once occupied the summit of La Motte. 
From the late Middle Ages it was the seat of military, political, 
and legal administration for the county of -Port and later became 
the capital of the bailliage (bailiwick) of Amont, which covered 
the northern part of Franche-Comté. (J. oe T.) 

VESPASIAN (Trrus Fravius Vespasianus), Roman em- 
peror A.D, 69-79, was born in A.D. 9 at Reate (modern Rieti), son 
of an equestrian tax collector; his mother was also of equestrian 
family, though her brother became a senator, Vespasian was later 
proud of these humble origins, but both he and his elder brother 
(Flavius Sabinus, Nero’s prefect of Rome, who was killed by Vitel- 
lius’ supporters in 69) entered the Senate; and after his praetor- 
ship Vespasian owed much to Narcissus, the emperor Claudius’ 
influential freedman. As commander of the second legion (Legio 
II Augusta) Vespasian distinguished himself in Claudius’ invasion 
of Britain (43-44) and was given triumphal “ornaments,” two 
priesthoods, and a consulate in 51. As proconsul of Africa (c. 63) 
he acquired a bad reputation in his province, but he retained Nero’s 
favour and accompanied him to Greece in 66. There he narrowly 
escaped trouble for falling asleep while the emperor was singing, 
but nonetheless in February 67 he was appointed special com- 
mander to quell the Jewish revolt, By June 68 he had largely 
reduced the country and was ready to attack Jerusalem. 

On Nero’s death Vespasian arrested his campaigning and sur- 
veyed events. He decided to accept Galba as emperor, and after 
Galba’s murder (January 69) he still made no active move, 
ostensibly supporting Galba’s successor, Otho, in his war against 
his rival Vitellius, whom the legions in Germany were supporting as 
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emperor. But soon after Otho’s suicide in April Vespasian began 
collecting support, and on July 1 he was acclaimed emperor by the 
legions at Alexandria. The troops in Judaea and Syria quickly 
followed, and by late August the Danubian troops had also declared 
for him, A force was dispatched to threaten Italy, but Vespasian’s 
plan—or so his party said later—was to win a bloodless victory 
by withholding the Egyptian grain. Against. Vitellius’ naval 
strength this plan had drawbacks, but events were anticipated 
by Antonius Primus, who invaded Italy with the Danube troops 
and was later made scapegoat for the horrors that ensued. After 
a victorious campaign Antonius entered Rome on Dec. 20; Vitel- 
lius was murdered, and next day Vespasian was adopted by the 
Senate (he flouted opinion by continuing to date his rule from 
July 1). He remained for several months in Egypt, returning 
to Rome in October 70. 

His communications to the Senate were deferential, but there 
was to be no doubt about his constitutional position. A law se- 
cured to him all that previous emperors had possessed, and much 
for which they had not before sought sanction, In 73 he became 
censor and as such purged the Senate and introduced new blood, 
including several provincials. The imperial titulature was stan- 
dardized, and Vespasian was consul eight times in his ten years 
as emperor, also conferring this honour frequently on his two 
sons, Titus and Domitian (gq.v.). Both had caused him anxiety, 
but above all else he was determined that they should succeed 
him. It may have been his insistence on the dynastic principle that 
earned him opposition from doctrinaire senators and that led to 
his execution of Helvidius Priscus (g.v.) at a date unknown. 

His financial policies were important, and the stock charge of 
avarice leveled at him is irrelevant. Nero had been in deficit, 
and the devastation in the civil wars had made new government 
expenditure essential. Vespasian had already incurred unpopular- 
ity by exactions for his war chest; he now increased and some- 
times doubled taxation, revoked certain provincial immunities, 
and caused bitterness in Egypt by his sales of imperial property. 
He proclaimed that he needed 40,000 million sesterces, but it is 
not known how much he actually raised. Certainly he was able 
to carry out a lavish building program, including restoration of 
the Capitol and the beginning of work on the Colosseum, and he 
probably accumulated a substantial reserve. 

His restoration of discipline to both the victorious and the 
defeated armies was remarkably effective. The praetorian guard, 
greatly enlarged by Vitellius, was reduced below its old size, and 
a regrouping of legions ensured that Vitellian troops would not 
be concentrated at dangerous positions. After the Jewish and 
Rhineland rebellions (see Trrus; Crviu1s, Garus Jutrus) had been 
finally crushed, the most significant military advance was in Brit- 
ain, with the incorporation of northern England, the pacification 
of Wales, and the beginnings of advance into Scotland. In south- 
ern Germany a small territory was annexed in the Black Forest 
area (see Acri Decumates). In the east legions were now placed 
permanently on the upper Euphrates, with a new consular com- 
mand centred on Cappadocia and embracing several provinces of 
eastern Anatolia. On the civil side of provincial government the 
grant of Latin rights (q.v.) to all Spanish towns was the most 
spectacular action, but a number of Roman and Latin cities else- 
where (for instance in the Danube lands) owed their charters to 
Vespasian. He promoted the imperial cult, and when his own last 
illness came his remark was “Vae, puto deus fio” (“Oh dear, I 
think I’m becoming a god”). Deification was at once accorded 
him on his death on June 23, 79. 

Vespasian’s broad, rugged, and uncompromising features make 
him the most easily recognizable figure in Roman imperial por- 
traiture. His astuteness and ambition he partly concealed with 
a bluff and often coarse humour and an almost ostentatious lack 
of affectation. He was hardworking, and the simplicity of his 
life was taken as a model by the senators of his day. Though 
tuthless with opponents whom he considered dangerous, he was 
careful to show good-natured tolerance of offensiveness that could 
do no harm. Nepotism and the desire to reward party services 
dictated many of his appointments, and there was little imagina- 
tiveness about his policies, compared (say) with those of Trajan 
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or Hadrian later. But he won good opinions from the aristocracy: 
to Tacitus he was the first emperor who had changed for the 
better. His great achievement was to have prevented the dis- 
solution of the empire, which many feared in the 18 months fol- 
lowing Nero’s death. 

Before 39 he married a woman of doubtful antecedents, Flavia 
Domitilla, who bore his two sons and a daughter who predeceased 
him, also called Domitilla. His wife died before he became em- 
peror, after which an earlier mistress, the freedwoman Caenis 
lived with him as his wife. For portrait see article Roman His. 
TORY; see also references under “Vespasian” in the Index, 

BsLIocraPHY.—Suetonius, Divus Vespasianus, ed. by A. W, Braith- 
waite (1927) has fascinating material on his earlier life but little on his 
reign, and Tacitus’ Histories break off at the end of 70. Apart from 
Epitomes of Cassius Dio, the years 70-79 are documented chiefly by 
coins and inscriptions: see M. McCrum and A. G. Woodhead (eds.), 
Select Documents of the Principates of the Flavian Emperors (1961), 
For modern literature see the bibliographies to the chapters by M. P. 
Charlesworth and others in Cambridge Ancient History, vol. xi (1936). 
On the Flavian rising see A. Briessmann, Tacitus und das flavische 
Geschichtsbild (Hermes, Einzelschriften 10; 1955); G. E, F. Chilver, 
“The Army in Politics, A.D. 68-70,” Journal of Roman Studies, vol. 
xlvii, pp. 29-35 (1957). On finance see T. Frank et al. (eds.), An 
Economic Survey of Ancient Rome, vol. v, pp. 44-55 (1940). See also 
E. Groag and A. Stein, Prosopographia Imperii Romani, 2nd ed, vol, 
iii, F 398 (1943). (G. E. F.C.) 

VESPERS, in the Roman Catholic liturgy, the third of the 
“greater hours” of the divine office, denoting the prayer and serv- 
ice to be said in early evening. See Breviary; Hours, CANONI- 
CAL. t 

VESPUCCI, AMERIGO (1454-1512), Italian merchant and 
navigator whose traditional family name Amerigo was given to the 
continent of America, was born at Florence, the son of Nastagio, 
a notary. Asa boy Vespucci was 
given a humanistic education by 
his uncle Giorgio Antonio. In 
1479 he accompanied another re- 
lation, sent by the Medici family 
to be their spokesman to the king 
of France. On returning Ves- 
pucci entered the “bank” of 
Lorenzo and Giovanni di Pier 
Francesco de’ Medici and gained 
* the confidence of his employers. 

At the end of 1491 they sent him 
to Seville, where they had a busi- 
ness directed by a man named 
Giannotto Berardi who appears 
to have been engaged chiefly in 
fitting out ships, and he was prob- 
VESPUCCI, DETAIL OF AN ANONY- ably present when Columbus re- 
MOUS PORTRAIT IN THE UFFIZI; 1704 from his first expedition, 
RLORENCE which Berardi had assisted. 
Later Vespucci was to collaborate, still with Berardi, in the ae 
ration of a ship for Columbus’ second expedition and of others a 
the third. On the last occasion Vespucci and Columbus bai 
personally acquainted. When Berardi died, either at the ee i 
1495 or at the beginning of 1496, Vespucci became manager 0: 
Seville agency. 3 

The period during which Vespucci made his voyages el 
tween 1497 and 1504, At the beginning of 1505 he was ae 
moned to the court of Spain for a private consultation, and ® 
man of experience was engaged to work for the famous at 
Contratacién de las Indias (Commercial House for the Wes In 
dies), which had been founded two years before at Bae ei 
1508 the house appointed him chief navigator—a peste ee 
responsibility, which included the examination of the pilots 
ships’ masters licences for voyages. He also had to prepa a 
official map of newly discovered lands and of the routes to. a 
(for the royal survey), interpreting and co-ordinating @ es: 
which the captains were obliged to furnish. This poi eile 
pucci, who had obtained Spanish citizenship, held until bt a 
His widow, Maria Cerezo, was granted a pension in recogni 
her husband’s great services. 
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Two series of documents on Vespucci’s voyages are extant. The 
first consists of a letter from Vespucci himself dated from Lisbon, 
Sept. 4, 1504, written in Italian, perhaps to the gonfaloniere Pier 
Soderini and printed in Florence in 1505, and of two Latin ver- 
sions of this letter printed under the titles of Quatuor Americi 
Navigationes and Mundus Novus, or Epistola Alberici de Novo 
Mundo. The second series consists of three private letters (i.é., 
letters not intended for publication) addressed to the Medici. In 
the first series of documents four voyages by Vespucci are men- 
tioned; in the second, only two. Until the 1930s the documents 
of the first series were considered from the point of view of the 
order of the four voyages. According to a theory of A. Magnaghi, 
on the contrary, these documents are to be regarded as the result 
of skillful manipulations and the sole authentic papers would be the 
private letters, so that the verified voyages would be reduced to 
two. The question is fundamental for the evaluation of Vespucci’s 
work, and has:given rise to fierce controversy; attempts to recon- 
cile the two series of documents cannot generally be considered to 
be successful. 

The voyage compléted by Vespucci between May 1499 and June 
1500 as navigator of an expedition of four ships sent from Spain 
under the command of Alonso de Ojeda is certainly authentic. 
(This is the second expedition of the traditional series.) Since 
Vespucci took part as navigator, he certainly’ cannot have been 
inexperienced; but it does not seem possible to‘accept as having 
really taken place in this area a previous voyage (1497-98), be- 
lieved to have been made around the Gulf of Mexico and the 
Atlantic coasts from Florida to Chesapeake bay. 

In the voyage of 1499-1500; Vespucci would seem to have left 
Ojeda after reaching the coast of what is now Guiana. Turning 
south, he is believed to have discovered the mouth of the Amazon 
and to have gone as far as the Cape of La Consolación or Sao 
Agostinho (about 6° lat. S.). On the way back he reached Trini- 
dad, sighted the mouth of the Orinoco and then made for Haiti. 
Vespucci thought he had sailed along the coasts of the extreme 
easterly peninsula of Asia; where Ptolemy believed the market of 
Kattigara to be; so he looked for the tip of this peninsula call- 
ing it Cape Kattigara. He supposed that the ships, once past this 
point, emerged into the seas of southern Asia. As soon as he was 
back in Spain he equipped a fresh expedition with the aim of reach- 
ing the Indian ocean, the Gulf of the Ganges and the island of 
Taprobane (Ceylon). But the Spanish government did not wel- 
come his proposals, and at the end of 1500 Vespucci went into the 
service of Portugal. Under Portuguese auspices he completed a 
second expedition which set off from Lisbon on May 13, 1501. 
After a halt at the Cape Verde Islands the expedition traveled 
southwestward, reached the coast of Brazil toward Cape Sao 
Agostinho, discovered (Jan. 1502) Rio de Janeiro bay and cer- 
tainly sailed as far as the Plate river, which Vespucci was the first 
to discover. In all probability the ships took a quick run still 
farther south, along the coast of Patagonia to the Gulf of San 
Julián or beyond. The return route is unknown, The ships an- 
chored at Lisbon on July 22, 1502. 

This voyage is of fundamental importance in the history of geo- 
graphical discovery in that Vespucci, himself, and scholars as well, 
became convinced that the newly discovered lands were not part 
of Asia, but a “New World.” In 1507 a humanist, M. Waldsee- 
müller, reprinted at St. Dié in Lorraine the Quatuor Americi 
Vesputii Navigationes preceded by a pamphlet of his own entitled 
Cosmographiae Introductio, and he suggested that the newly dis- 
covered world be named “ab Americo Inyentore . . . Amerigen 
quasi Americi terram sive Americam.” The proposal is_per- 
petuated in a large planisphere of Waldseemiiller’s, in which the 
name America appears for the first time, although applied only 
to South America. The suggestion caught on; the extension of 
the name to North America, however, came later, On the upper 
part of the map, with the hemisphere comprising the old world, 
appears the picture of Ptolemy; with the new world hemisphere 
is the picture of Vespucci. a 

It is uncertain whether Vespucci took part in yet another ex- 
pedition (1503-04) for the Portuguese government (it is said that 
he may have been with one under G. Coelho). In any case this 
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expedition contributed no fresh knowledge: Subsequently Ves- 
pucci returned to the service of Spain and certainly, in the capacity 
of piloto mayor, helped to prepare other expeditions, but never 
again joined one in person. Some scholars have held Vespucci to 
be an ignorant usurper of the merits of others. The fact that Spain 
entrusted him, a foreigner, with the office of chief navigator is 
sufficient to dispose of these accusations. The Spaniards saw that 
he possessed an outstanding knowledge of the theory and practice 
of nautical science and that he was an upright and scrupulous per- 
son to whom confidential matters could be entrusted. As a seaman 
and navigator he may be said to stand comparison with Columbus, 
though the latter became the more famous. 

Brs10craPHy.—Vespucci charted the coast line he had discovered and 
mapped it, but his map is lost, as also are his logbooks. ' A few maps, 
however, survive (apart from Waldseemiiller’s already mentioned) 
which originate directly or indirectly from Vespucci, but see Amerigo 
Vespucci y el Nuevo Mundo: Cartas relativas a sus viajes y descubri- 
mentos (1951). See also: Alexander von Humboldt, Examen critique 
d l'histoire de la géographie du nouveau continent, vol. iv (1837); F. A. 
de Varnhagen, Amerigo Vespucci, son caractère, ses écrits...sa vie... 
(1865); Clements R. Markham (trans.), The Letters of A. Vespucci, 
Hakluyt Society (1894) ; H. Harrisse, A. Vespuccius (1895) ; J. Fischer 
and F. R. von Weiser, The Oldest Map With the Name America... 
(1903); H. Vignaud, A. Vespucci (1917); A. Magnaghi, A. Vespucci 
(1926); F. J. Pohl, Amerigo Vespucci, Pilot Major (1944); T. O. 
Marcondes de Souza, Amerigo Vespucci e suas viagens (1949); R. 
Levillier, America la bien llamada, 2 vol. (1949); “Amerigo Vespucci 
nel V centenario della nascita,” numero speciale della Rivista Geografica 
Italiana (1954). Articles by various scholars have appeared in Revista 
de Historia (1954 et seq.) (R. AA.) 

VESTA, the Roman goddess of the hearth. The name prob- 
ably is etymologically identical with the Greek Hestia (g.v.), and 
the two deities are of similar cult. Vesta’s worship, if not primi- 
tive, is very ancient. The lack of an easy source of fire in the 
early community placed a special premium on the ever-burning 
hearth fire, both publicly and privately maintained, and thus from 
the earliest times Vesta is assured a prominent place in both family 
and state worship. The private worship of Vesta, as deity of the 
family hearth, was observed in every household along with that 
of the Penates and the Lares, and her image is sometimes encoun- 
tered in the household shrine (lararium). A wreath was placed on 
the family hearth by the chief female slave (vilica) on the Kalends, 
Nones and Ides of each month (Cato, De agricultura, 143, 2). 

The state worship was much more elaborate. The sanctuary of 
Vesta was traditionally a circular building, in imitation of the 
early Italian round hut. Symbolic of the public hearth, it was 
not strictly speaking a temple, although popularly called such. 
The shrine of Vesta in the Roman forum was of great antiquity, 
traditionally going back to Romulus or Numa, although it should 
be remembered that the forum area was not a part of the earliest 
Rome. The structure underwent many restorations and rebuild- 
ings in both republican and imperial times. There burned the per- 
petual fire of the public hearth attended by the vestal virgins and 
renewed annually on March 1 (the Roman new year). The inner- 
most sanctuary (penus; cf, PENATES) was not open to the public, 
and only the vestals might enter it. Once a year, however, on the 
occasion of the Vestalia (June 7-15), it was opened to matrons who 
visited it barefooted. The days of the festival were unlucky. On 
the final day occurred the ceremonial sweeping out of the building, 
and the period of ill omen did not end until the sweepings were 
officially disposed of by placing them in a particular spot along 
the Clivus Capitolinus or by throwing them into’ the Tiber. 

The public worship of Vesta was in the care of the vestal vir- 
gins. If the state cult is merely the extension of the worship in 
the king’s household (a questioned viewpoint), these priestesses 
originally were the king’s daughters who, ceremonially at least, 
attended the hearth. They were two or four in number at first, 
entering service when they were from six to ten years old and con- 
tinuing as vestals for five years; że., until they were old enough 
for marriage or at least betrothal. In historical times they were 
six in number, chosen by the pontifex maximus (who assumes the 
religious functions of the king), and they served for 30 years 
under a vow of chastity. There was nothing that forbade marriage 
after that, but by custom and superstition they rarely married. 
Those chosen had to be of the required age, freeborn of freeborn 
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ROMAN RELIEF SHOWING VESTA (SEATED AT LEFT), AND FOUR VESTALS 


and respectable parents (although later daughters of freedmen 
were eligible), having both parents alive (patrimae et matrimae) 
and free from physical and mental defects. The pontifex took the 
candidate by the hand, pronouncing the formula of admission, te, 
Amata, capio. Her hair was cut and the cuttings hung on a certain 
tree and she was dressed in an ancient costume identical with that 
of a bride (not that the maiden became the bride of some deity, 
as many suppose; rather both the bride and the vestal wore gar- 
ments symbolic of virginity). The vestals enjoyed many honours 
and privileges not accorded other Roman women. They were, for 
example, free from the tutelage (manus) of either a father or a 
husband, although they were in the charge of the pontifex maxi- 
mus, who could punish them if they were remiss in their duties. 

Their obligations involved keeping the sacred fire (the punish- 
ment for letting it go out was a beating) and maintaining their 
vow of chastity (breaking this was a capital offense, punishable 
with burial alive). Other duties included fetching water from a 
sacred spring (Vesta would have no water from the city system); 
the preparation of sacred foodstuffs (muries or brine, and mola 
salsa, coarse meal mixed with salt) for ritual purposes; and cus- 
tody of the sacred objects of the penus. These last were a secret, 
but there was much conjecture as to what the penus contained; 
ee r sacred objects that were brought by Aeneas, the Palladium 

q:v.): 

In addition to the shrine itself and between it and the Velia 
stood the magnificent Atrium Vestae, a name which originally re- 
lated to the whole sacred area comprising the shrine, a sacred 
grove, the Regia (headquarters of the pontifex maximus) and the 
house of the vestals, but ordinarily designates the home or palace 
of the vestals. This was an elaborate structure of two or three 
stories built around an open peristyle lined with statues of former 
vestals, The extensive remains, excavated in modern times, date 
for the most part from the empire, and the fragments of the nu- 
merous statues of the vestals belong largely to the 3rd century A.D. 
When Augustus became pontifex maximus he transferred his head- 
quarters to his own home on the Palatine, turning over the Regia 


to the vestals. He also constructed a second shrine of Vesta’ 


either within or close to his palace. 

As the shrine of Vesta contained no cult statue, it is perhaps 
not surprising that images of Vesta are rare. When she appears, 
however, she is a fully draped woman, sometimes accompanied by 
her favourite animal, an ass. As goddess of the hearth fire, Vesta 
was the patron deity of bakers, hence her connection with the ass, 
usually used for turning the millstone, and her association with 
Fornax, spirit of the baker’s oven. She is found also allied with 
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the primitive fire deities Cacus and Caca, whose worship goes back 
to the time of the Palatine settlement. ) 
BrsriocrarHy.—G. Wissowa, Religion und Kultus der Romer, nd 
ed., pp. 156 ff, (1912); W. H. Roscher’s Lexikon, sv, (1884-1937) ; 
H. J. Rose, Mnemosyne, liv, pp. 440 ff. (1926) ; Platner-Ashby, Topo: 
graphical Dictionary, s.v. and “Atrium Vestae”; T, C. Worsfold, The 
History of the Vestal Virgins of Rome, rev. èd. (1934); C, Kock in 
Pauly-Wissowa, Real-Encyclopidie der classischen Altertumswissen. 
schaft, s.v. (1958). (R. B. Lo). 
VEST-AGDER, a fylke (county) of southern Norway, Area 
2,811 sq.mi. (7,280 sq.km.); pop. (1960) 105,086. From the 
Skagerrak and the North Sea it extends about 75 mi. (120 km,) 
northward through upland moors and mountains. traversed from 
north to south by parallel river valleys, notably Mandalselva, 
Audnedalselva, Lygna, Kvina, and Sira. The moors offer summer 
pastures for sheep from the lowlands of Rogaland fylke. Because 
of resistant bedrock Vest-Agder is deficient of soil; Farms are 
small and mostly depend on outlying grassland and on forestry, 
Favoured by a mild climate, horticulture has developed in the 
coastal districts, especially east of Lindesnes, the southernmost 
promontory of Norway’s mainland. Fisheries, shipping, pulp and 
papermaking, electrometallurgical and leather industries, and ship- 
building are of importance. Chief towns are Kristiansand (q.v; 
the capital), -Mandal, Farsund, and Flekkefjord. The Qslo-Sta- 
vanger railway and highway run through the county, | (L. H. He) 
VESTFOLD, a fylke (county) of Norway bordering the west 
shore of Oslofjorden. Area 904 sq.mi. (2,341 sq.km!) ; pop. (1960) 
165,379. Vestfold has a broken relief of lava and plutonic bed- 
rocks. Only a few hills rise above 1,300 ft. (400'm.). Up to about 
600 ft. (180 m.) the bedrock is covered by marine:deposits; these 
are rather sandy on the'southeastern side of a terminal moraine, 
which can be traced between the southernmost point of the county 
to Horten at the fjord, With its rich soil and mild climate, Vest- 
fold is among the best agricultural regions in Norway. Several 
finds of archaeological interest, such as the Bronze Age mounds: at 
Nevlunghamn and Mølen (near Helgeroa), have been made, and 
there are many earlier stone settings. Tønsberg, the capital of the 
county, is Norway's oldest town. Other towns are Holmestrand, 
Horten, Sandefjord, and Larvik. Sandefjord is the centre for the 
Norwegian whaling industry. (L: H. He) 
VESTINI, an ancient Sabine tribe who occupied the eastern 


and northern bank of the Aternus (modern Aternoor Pescara) 


River in central Italy; their towns included Aternum (Pescara) 
and Pinna (Penne). They entered into the Roman alliance in 302 
B.C. and remained loyal until 91 or 90 B.c., when they joined the 
revolt of the Italian socii (“allies”; the Social War). As & result 
of this, they gained Roman citizenship—which some communities 
may have had earlier. The local dialect, which belongs to the 
northern Oscan group (see Irattc Dratects), probably ey 
until this time. The oldest known Latin inscriptions of the gue 
cannot be earlier than 100 8.c., and they show peculiar forms Me 
prove that the Latin first spoken by the Vestini was not that K 
Rome but that of their neighbours, the Marsi and Aequi Cra j 
VESTMENTS, ECCLESIASTICAL, are ceremonial gav 
ments worn by bishops, priests, deacons, ministers and oaa i 
performing the offices of religion, as distinct from clerical lol 
ing worn in everyday life. This article,'dealing with Christian am 
Jewish liturgical dress, is organized as follows: ol 
I. Evolution of Christian Ecclesiastical Vestments 
1. Greco-Roman Origins 
2. Development of Ecclesiastical Vesture: 
Centuries 
3. Final Determination of Ecclesiastical Usage: 13th 
Centuries r 
II. Vestments in the West i 
A. Four Major Vestments 
1. Alb 
2. Dalmatic 
3. Chasuble 
4. Cope 
B. Secondary, Derivative and Symbolic Vestments 
1. Amice 


6th to 13th 
to 16th 


2. Pallium 

3. Stole 

4. Maniple 

5: Humeral Veil 
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6. Derivatives of the Cope 
7. White Choir Vestments. 
8. Head Coverings 
III. Usage in the Christian Churches 
A. Roman Catholic Church 
1, Eucharistic Vestments 
2. Others 
3. Colour 
B. Orthodox Eastern Churches 
1. Episcopal Vestments 
2. Priests’ and Deacons’ Vestments 
C. Lutheran Church 
D. Reformed and Free Churches 
E. Anglican Church 
IV. Jewish Vestments 
1, Old Testament Priests 
2. Second Commonwealth 
3. Roman Period 
4. Nonpriestly Vestments 


I, EVOLUTION OF CHRISTIAN ECCLESIASTICAL 
VESTMENTS 


The liturgical vestments of the Christian Church, as modern ar- 
chaeological research has shown, are not derived from the sacer- 
dotal ornaments of the Jewish ritual, as was once thought; rather, 
they developed from articles of dress worn in the Roman empire, 
the basic forms being inspired by classical Greek attire. Christian 
archaeology indicates conclusively that ecclesiastical apparel from 
the 1st century onward consistently follows the Greco-Roman pat- 
tern and manner of wearing the tunic and the mantle. 

1. Greco-Roman Origins.—Since ecclesiastical attire is based 
ultimately on clothing forms developed in classical Greece, under- 
standing of the Greek attitude toward clothing is basic to a study 
of vestments. This closely resembled their attitude toward and un- 
derstanding of architecture. Solid forms are produced either about 
a point or about a line, In architecture a building may either cen- 
tre about a single pivotal point, such as a dome, or may be de- 
veloped from two points that are tied together by a beam. In 
clothing, the body may be encircled horizontally with the head as 
pivotal point, or it may be draped vertically from the shoulders. 
The Greeks perceived that the tunic, like all form-fitting types 
of clothing that drape from the shoulders, was essentially expres- 
sive of the body and its movements; while the enveloping cloak, 
draped around the body with the head as centre, expressed spiritual 
and intellectual perfection. In the Greco-Roman world of the 1st 
century A.D., then, there were two fundamental types of clothing: 
(1) the tunic (Greek chiton; Latin tunica), adapted to the body 
by clasps at the shoulders and held at the waist by a cord or 
belt; and (2) the mantle or cloak (Greek chlamys or himation; 
Latin palla or pallium), a rectangular piece of cloth of varying 
length and width, wrapped around the body. The tunic was es- 
sentially an undergarment, the mantle an outer garment. (For 
descriptions, see Dress: Mediterranean World.) 

A man at work wore only a tunic, but no Roman of any stand- 
ing appeared in public without a toga, the more elaborate Roman 
form of the pallium or mantle, Even when the tunic was hidden 
by the toga, however, good form required it to be belted. The 
tunic of the ordinary citizen was made of plain white wool. On 
the tunics of knights and senators stripes of garnet colour (per- 
haps woven into the material) descended, one from each shoulder, 
to the bottom of the tunic, both front and back. The mantle of 
the poorer classes, the byrrhus, was gradually supplanted by the 
paenula, or casula (“little house”), a semicircular piece of cloth 
whose ends were! brought together and sewn partially up the front, 
allowing enough room for the passage of the head, forming a 
conical or bell-shaped garment. Originally worn only by slaves, 
soldiers and others of low station, it was adopted. during the 3rd 
century by persons of fashion as a convenient riding or traveling 
cloak, and finally, by a sumptuary law of the emperor Theodosius 
in 382, it was prescribed as the proper everyday mantle of senators, 
the toga being reserved for state occasions. 

Another garment that came into fashion in the Roman world 
during the 2nd century was the dalmatic, a loose, unbelted tunic, 
with very wide sleeves, worn as an outer garment over the long 
white tunic (¢unica alba) now worn by the better class of citizens. 
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The bands or stripes that were found on the tunics of knights and 
senators were transferred to the dalmatic, on which they were 
frequently emphasized, 

The lacerna, introduced into the Roman army by Lucullus as 
an article of luxury worn only by the higher officers;-was another 
mantle, fastened in front by a fibula (“pin” or “brooch”). It was 
often described by the generic name amictus, “wrapped around,” 
but is distinct from and not to be confused with the neckcloth also 
called amictus, which has survived as the amice. Early Christian 
artists, aptly enough, pictured Melchizedek and the Jewish high 
priests wearing the /acerna (as in the apsidal mosaics of SS. Cosmas 
and Damian in Rome and of San Vitale in Ravenna), and according 
to the Vulgate (Ecclus. 1, 12) the high priest Simon, son of Onias, 
wore the amictus. Jewish priests of the New ‘Testament were also 
depicted as wearing it, as is the high priest at the judgment of 
Christ before Pilate in the nave mosaic of San Apollinare Nuovo 
in Ravenna, As a military costume the lacerna is worn by the em- 
peror and his attendants in the superb offertory mosaic at San 
Vitale in Ravenna. 

2. Development of Ecclesiastical Vesture: 6th to 13th 
Centuries.—aAs late as the 6th century the under tunic (linea), 
the upper tunic (żunica dalmatica) and the chasuble (paenula, 
casula) were common to both clergy and laity, and were worn both 
in celebrating the liturgy and in everyday life. By the 4th century, 
however, the garments worn at liturgical functions had been sepa- 
rated from those in ordinary use, though they were still identical in 
form, The major development of specifically ecclesiastical vest- 
ments took place between the 6th and 9th centuries, Secular 
fashions altered with changes of taste and because of the barbarian 
invasions; the church retained the dress of the Roman empire of 
the 4th century, which still conserved the modified classicism of 
a vertically draping undergarment (indutus) in the tunic, and an 
enveloping outer garment (amictus) in the chasuble, 

One of the most important questions concerning ecclesiastical 
vestments is why the church chose to retain these modified forms 
rather than the more perfect garments of classical Greek times. 
The early Christian writers approached the subject of clothing 
by referring to the book of Ecclesiasticus, which, speaking of the 
creation of man, declares that God clothed him with divine power 
(Ecclus. xvii, 2), Understanding, this literally, they considered 
the attributes of the state of innocence to be the “clothing” of 
the first parents. Since they consistently tried to clarify the 
Old Testament by comparison with the New, they related these 
words of the Ecclesiast with those of St. Matthew, which refer 
to the vestments of Jesus as becoming white as snow on Mt. Tabor 
(Matt. xvii, 2), or with those of St. Luke, which describe the 
angels of the resurrection clothed “in dazzling apparel” (Luke 
xxiv, 4). In this dazzling apparel was seen a replica, so to speak, 
of the garment of glory with which Adam was clothed at creation. 
St. Basil approached the problem from a more positive point of 
view by noting that man should receive more fitting gifts than 
natural clothing because of the love he bears to God. Thus Jesus 
recalled the life of Paradise when he said, “Do not be anxious 
about your life, what you shall eat or what you shall drink, nor 
about your body what you shall put,on” (Matt. vi, 25). Man 
should not have possessed clothing, either natural or fabricated, 
Should he give proof of his virtue, another clothing was reserved 
for him: the splendour of the gift of God, the robe of light similar 
to that of the angels. 

For this reason, perhaps, the early church chose to temper the 
intellectual perfectionism of Greek classicism in clothing, leaving 
room for the eternal “robe of glory,” and chose the chasuble of 
the peasant instead of the toga or pallium of the free Roman 
citizen, That this was intentional and was not a mere historical 
accident is indicated by the fact that in all iconography, from the 
early Christian centuries, Jesus himself is invariably clothed in 
tunic and toga or pallium, never in a chasuble. Very often the 
saints in early frescoes and mosaics, as well as in medieval 
manuscripts, are also so portrayed. On the other hand, living 
churchmen of priestly rank are invariably clothed in tunic and 
chasuble. The church chose to accept the inspiration of classical 
Greece without being bound by its proud rigour or intellectual 
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formalism. The tunic or alb continued to express the bodily nature 
of man, and the enveloping, circular chasuble continued to express 
the fallen spirit of man healed by redemption but not yet in pos- 
session of the robe of glory. In the full liturgy of the Western 
rites only the celebrant is perfectly clothed, up to and including 
the encircling chasuble: he is the complete man. 

During the 4th and 5th centuries the first distinctive vestments, 
the sacred pallium and stole, made their appearance as ensigns 
of office or dignity. It was the period between the 9th and 13th 
centuries; however, that marked the final development of eucha- 
ristic vestments in the West. Since by this time the clothing worn 
in the liturgy was almost completely distinguished from secular 
dress, vestments came to symbolize a special dignity. In the sec- 
ond quarter of the 9th century bishops, when fully vested, wore a 
camisia or shirt, girdled;a neck cloth or amice (analolaium); an 

- alb (linea), girdled; a tunicle (dalmatica minor); a dalmatic 
(dalmatica major) ; stole (orarium) ; chasuble (planeta or casula) ; 
and the sacred pallium. This is especially observable on the ivory 
covers of a 9th-century missal, preserved at Frankfurt am Main. 

In an age when costume’ was becoming a symbol of the status 
of the wearer, it was natural that in the church official vestments 
should undergo a similar process. Canonical legislation began to 
prescribe many actions that had previously been hallowed by 
custom and religious association, and also to put a check upon 
individual discretion or caprice. Until this time, the an- 
cient garments had no significance beyond the meaning that had 
been attributed to them from the time of classical Greece and the 
early Christian writers; by the 11th century, symbolic meanings 
and prayers were attached to all major garments used in the liturgy. 

In the 9th century appeared the pontifical gloves; in the 10th, 
the mitre; in the 11th, the use of liturgical shoes and stockings was 
reserved to cardinals and bishops. By the 12th century, mitre and 
gloves were worn by all bishops. Until the 9th century vestments 
had been very plain; what splendour they had was the result of 
material and colour and the ample folds of their drapery, But 
from this time onward they tended to become more and more 
elaborately decorated. f 

3. Final Determination of Ecclesiastical Usage: 13th to 
16th Centuries.—The only significant development of the late 
middle ages and the Renaissance was the extension of various forms 
of choir habit. The eucharistic vestments became more ornate 
and colourful, with the addition of apparels and brocades; they 
also deteriorated in form. The black choir cape or cope developed 
into various types of cloaks, ornamental copes, gowns and hoods; 
the white rochet and surplice came to the fore in noneucharistic 
usage. These developments are treated in detail below, 


II. VESTMENTS IN THE WEST 
A. Four Mayor VESTMENTS 


Four ‘types of vestments, three of which are eucharistic (alb, 
dalmatic and chasuble) and one noneucharistic (cope), constitute 
the basic forms of Christian ecclesiastical vesture. These vest- 
ments are treated here as structural or architectural, as distin- 
guished from derivative forms and secondary and symbolic items 
of apparel. The dalmatic, however, proper to deacons in Western 
rites, must be designated as a major Christian vestment because 
of its usage rather than its structure; in form it is similar to the 
alb, in usage it is employed as an outer robe rather than an under- 
vestment. 

1. Alb.—The alb is derived from the white linen tunic (tunica 
alba), especially those forms that were sewn up the sides and 
provided with sleeves. In its modern form it is a sacklike, full- 
length, white, usually linen garment with long, narrow sleeves, 
secured at the waist by a cincture (cingulum) or girdle of white 
linen, silk or cotton cord. Albs were originally plain, but about 
the 10th century the custom arose of ornamenting the hem and 
cuffs with embroidery, and this became common in the 12th cen- 
tury. Such ornamentation at first encircled the whole hem and 
cuff, but soon it became customary to substitute rectangular 
patches of embroidery or fabric. These “parures,” “apparels” or 
“orphreys” were usually four in number, one being sewn on the 
back and another’on the front just above the hem, and one on 
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each cuff. A fifth was occasionally added just below the neck 
opening. Apparels fell into disuse during the 16th century, al- 
though they are retained in the Roman Catholic Church in certain 
localities and according to wish, and they are favoured "by mam 
Anglican authors. The use of lace, prevalent since the 16th cen- 
tury, denoted a marked decadence, at times virtually destroying 
the character of the alb. The vestment symbolizes purity, 

2. Dalmatic.—This is a more elaborate tunic (colour and fabric 
the same as those of the vestments of the officiating priest) whose 
form has remained almost identical to the original, with open sides, 
wide sleeves with bands about the cuffs, and clavi or coloured 
bands descending from the shoulders. As in early Christian times, 
it is worn without cincture or girdle. The’ dalmatic became the 
distinctive garment of the deacons of the city of Rome during the 
Sth century, and it has been retained as the diaconal vestment 
in the Roman Catholic and Anglican churches, By extension, a 
shorter dalmatic with narrower sleeves, called the tunic, or tunicle, 
has become the characteristic vestment of the subdeacon, Dal- 
matic and tunicle are never worn by priests, except when officiating 
as deacons (e.g., as deacon and subdeacon assisting at Mass), but 
both are worn, under the name of tunicles, by bishops under‘the 
chasuble (never under the cope) on ‘certain occasions,“ A’ silk 
dalmatic forms one of the English coronation robes. 

3. Chasuble.—The chasuble, the outermost eucharistic’ vest- 
ment, is the distinctive priestly garment and the Mass vestment 
par excellence. It retained for hundreds of years in both East (as 
the phelonion) ‘and West the classical form of its ancestor; the 
Roman paenula. But in’ modern times no vestment is so difficult 
to recognize as descending from the earlier Christian centuries, 

The early chasuble was worn in three ways: (1) The right side 
was elevated over the shoulder in order to free the right arm, as 
in classical Roman times and as shown in ‘the great majority of 
mosaics and frescoes of the Sth to 9th centuries, (2) Both sides 
were elevated equally, leaving the forearms moderately free; this 
style was exceptional at the beginning, but became common during 
the 9th century and throughout the middle ages. (3) The front 
of the chasuble was gradually elevated over the forearms and chest, 
a usage which became typical of the Byzantine and Russian 
churches after the 14th ¢entury. These various ways of draping 
the chasuble did not greatly affect its structure until motives of 
convenience began to affect usage from the 15th to the 19th cen- 
turies, during which period the vestment underwent drastic struc- 
tural violations. 

Ornamentation was the first element that began to alter the a 
pearance of the chasuble. In order to strengthen the single froni 
seam, it was covered by a band, as seen in the 13 Cet 
sculptures at Chartres; the neck opening was also ‘ttt AN 
and a transverse band became common. This aa form | a 
the placing of crosses on the chasuble. The medieval ati i 
to add oblique side bands to the central column, forming à i 
fork; this is typical of chasubles from the 13th to the eel 
turies, As the sides of the chasuble came to be cut down In de 
centuries, the fork was correspondingly squared off to fen ib 
Latin cross, which for the sake of symbolism was transferre! it 
the back of the vestment. Even today, however, there 1s hy, i 
quirement for the placing of a cross or any other decoration °° 
the chasuble. š 

The conical form of the chasuble does not perm! 
tion over the arms beyond the 90° angle withou 
essential structure. Beyond this point the front and “lb oF 
panels draping from the shoulders in the manner of me a Ri: 
tunic, rather than retaining the architectural quality 0 ei 
veloping garment centring about the head and drawn arte 
body. This development occurred at the end of the ele 
period and during the Renaissance, when the use of broca a 
other heavy, stiff materials caused the vestment to hang 
and led to the gradual reduction of the material 
over the arms; eventually front and back became Pele vith- 
for weighty baroque decoration. This occurred little by l ities. St. 
out the support of any text and by tolerance of the aabo high 
Charles Borromeo did his best to stem the tide during ire of 


z sinal structur 
Renaissance, but in spite of his efforts the original stru 


t lateral dimin- 
t destroying 1s 
back become 


the chasuble disintegrated beyond 
recognition until by the end of the 
18th century. there existed so- 
called national | models—the 
French or Gallican, Spanish and 
Italian chasubles. 

The 19th-century renewal of 
interest in the medieval period, 
which was felt in both the Roman 
Catholic and Anglican churches, 
led to efforts to restore the chasu- 
ble to its traditional form. Work- 
ing on the French side of the Alps, 
the neo-Gothic reformers adopted 
as their fundamental model the 
style that may be called Gallican 
or French (though the same type 
was used in Germany), and con- 
tented themselves with loosening 
and enlarging this style in the 
hope of recovering the medieval 
or “Gothic” model. They neg- 
lected the form known as the 
Italian model, and, unfortunately, 
the Gallican chasuble was not a 
diminution of the medieval chas- 
uble but rather a deformation of 
the Italian; the latter is truly a 
reduction of the traditional chas- 
uble and has retained its funda- 
mental structure. This error of 
the Gothic revivalists has pro- 
duced indescribable confusion 
and has delayed the restoration 
of the true chasuble even in the 
20th century. 

In the matter of usage, the 
chasuble was originally worn by 
all ranks of clergy. The first Ro- 
man ordo (an 8th-century docu- 
ment which describes the liturgy 
of 6th-century Rome) notes that 
the clergy wore the chasuble over 
their other garments as they en- 
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DEVELOPMENT OF THE CHASUBLE 


(A) Ancient model, a semicircle sewn 
in the form of a cone and modified at 
the collar and base; (B) Eastern-rite 
frontal modification after the 16th 
tury; (C, left) Italian model after the 
16th century; (C, right) Eastern-rite 


model frequently used in recent cen- 
turies; (D, left) French or Gallican 
model, (D, right) Spanish model; (E) 
Neo-Gothic model, a false amplification 
of French or Gallican model, resulting 
in two amplified panels rather than a 
cone; (F) amplification of Italian 
model (C, left), or Eastern rite frontal 
modification (B, left) resulting in a 
vestment similar to the ancient 
chasuble 


tered the stational church. Only the pontiff, however, retained his 
chasuble throughout the whole rite of which he was celebrant. 
On the occasion of his visit to Rome in 831, Amalarius of Metz 


notes that the deacon who read the 


Gospel retained his chasuble 


until the Alleluia verse just before his reading. At that moment he 
removed his chasuble, rolled it on his left shoulder, passed its 


two ends, together with the stole. across 


and under his right arm 


and fastened them there; the purpose of this was to free the 


arms, The custom of the deacon wearing a 


folded chasuble in this 


fashion during Lent and Advent continued until the usage became 


obsolete by a new code of 


although in most instances the so-called 
tunately substituted for the folded chasuble. 


shown wearing the chasuble on 


rubrics promulgated on July 26, 1960, 


“broad stole” was unfor- 
The clergy are also 
the covers of the 9th-century 


Frankfurt missal. As late as the 17th century the Ceremonial of 


Bishops published by Pope Clement 
vespers wear 
the bishop of the Roman rite on 
for the anointing of the sick and 


who assist the bishop at solemn 
even today the priests who assist 
Maundy Thursday, when the oils 


VIII directs that presbyters 
the chasuble; and 


other sacramental uses are blessed, are vested in chasubles. The 


chasuble symbolizes Christ’s love. 


In the Eastern churches the equivalent of the chasuble is the 
phelonion, or phenolion, reserved exclusively to priests; the sakkos 


is substituted by the higher clergy (see below, 


Church). 


4. Cope.—The cope (Med. Lat. 


Eastern Orthodox 


cappa) is a mantle reaching 


the heels and worn when the chasuble is not used. The word was 


in its origin identical with cape; 


the garment was a hooded out- 
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door cloak worn by both men and women. Pluviale (“rain cape”), 
the Latin name for the cope in the Roman Catholic Church, is 
parallel in meaning. When spread out the cope forms a semicircle. 
Along the straight edge there is usually a broad band or orphrey, 
and at the neck is attached the hood or cowl. The usage of an 
actual hood attachment is being restored; in the past four centuries 
it was replaced by a shield-shaped piece of material (clypeus) 
that was sewn onto the back or attached as an appendage, often 
rounded or fringed. The cope is secured in front by a broad tab 
sewn onto one side and fastened to the other with hooks, or by 
means of a brooch (morse, or fibula). 

The use of the cope as a liturgical vestment can be traced to 
the end of the 8th century. Before this time the so-called cappa 
choralis (“choir mantle”), a black, hooded vestment with no spe- 
cial liturgical significance, had been worn by the secular and 
religious clergy at choir services and processions. In reality, the 
choir mantle is identical with the cowl, such as was prescribed by 
St. Benedict (c. 530) for his monks, In the 10th century, partly 
under the influence of the community of Cluny, the use of an 
ornamental choir mantle or cope became widespread, and by the 
11th century it was universally worn. By the 13th century the 
cope, as an ornamental, coloured garment of finer material, had 
supplanted the chasuble in all noneucharistic functions. It came 
to be used for choral and processional services not only by bishops 
and priests but also by cantors and others. 

In form the original chasuble and cope have remained iden- 
tical, with the major exception that the cope is open at the front 
and the chasuble is sewn; this front seam, of course, produces an 
entirely different appearance. 


B. SECONDARY, DERIVATIVE AND SYMBOLIC VESTMENTS 


1. Amice,—The amice (amictus, “wrapped around”) may have 
originated in a scarf wrapped around the neck and shoulders to 
protect the outer garments from soil. It was not strictly a part 
of ancient Roman dress, and like the loincloth (which served a 
similar purpose) was scarcely considered a real garment. The 
medieval amice, similar to the cowl, was simply a hood to cover 
the head and ears when the church was cold, and this hood form 
became the basis for the amice’s development as a distinctly ec- 
clesiastical vestment in the West. The hood form is retained by 
monks of various religious communities (e.g. the Benedictine), 
but among the secular clergy, more in accord with ancient usage, 
the amice is a rectangular piece of linen cloth, about 24 by 36 in., 
secured about the neck and shoulders by two long narrow bands. 
In correlation with the apparels used upon albs, the upper border 
of the amice was often appareled during the late middle ages, 
and the practice continues in many instances. The amice sym- 
bolizes the helmet of salvation. 

2. Pallium.—The pallium (or pall), which symbolizes the 
fullness of the pontifical power, belongs to the pope but is con- 
ferred by him on archbishops (and occasionally other bishops) to 
indicate their participation in this authority. Since the 9th cen- 
tury no archbishop may exercise his metropolitan jurisdiction 
until he has received the pallium. He must apply for it, personally 
or by deputy, within three months after his consecration and it is 
buried with him at his death. Though the pallium is thus a vest- 
ment distinctive of bishops having metropolitan jurisdiction, it 
may be worn by them only within their jurisdiction, on certain 
solemn occasions. The pope alone has the right to wear it every- 
where and at all times. 

Early Christian art, following an invariable convention, clothed 
Jesus and the apostles in a pallium, and this tradition prevailed 
even when the pallium in its original form of a long, rectangular 
cloth, wrapped around the body as a mantle, had ceased to be a 
common article of dress. In ancient times, the pallium was often 
folded up and thrown over the shoulder when not needed for 
warmth. By this process (contabulatio, “folding”) the sacred 
pallium was also folded into a band, which finally appeared only 
as an ornamental scarf of white wool, worn on the shoulders over 
the chasuble; in this form it is seen in mosaics of the 6th to 12th 
centuries. Later it gained its present form of a yoke, made of 
white lamb’s wool, with ends hanging down before and behind, so 
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that when seen from either front or back it resembles the letter 
“Y." It is decorated with six crosses, one on each pendant and 
four on the loop. 

The Eastern equivalent of the pallium is the bishop’s omopho- 
rion, a long, white, embroidered scarf of silk or velvet, about ten 
inches wide, worn over the shoulders at celebration of the Holy 
Liturgy. 

3. Stole.—This ensign began to enter into liturgical usage as 
early as the 4th or Sth century. Its origin is obscure. The word 
stola did not appear until the Carolingian period, and until that 
time all Christian writers used the word orarium to designate this 
vestment, indicating that the stole was originally intended for 
wiping the mouth (os, oris). It was worn about the neck and is 
frequently seen on pagan monuments and in the catacombs. As a 
vestment, however, it may have originated from the consular toga 
(the only form that survived the 4th century), a sumptuous gar- 
ment so heavily embroidered in gold that it had to be folded in 
broad. bands that showed only the ornament; after it had been 
drawn around the body in the usual manner of the toga, it was 
passed around again with the decorative pattern fully displayed, 
the end resting on the left arm. This article survived in the 
Byzantine court as an ensign of imperial dignity, but by that time 
it had become a mere scarf. 

In its present form it is a relatively narrow (two to four inches) 
band of silk, about eight feet in length, harmonizing in colour 
with the major vestments, It is the distinctive diaconal vestment 
but is also a regular vestment of the priest. The deacon wears 
it over the left shoulder with the ends joined under the right arm; 
the priest wears it around the neck, the ends crossed (if worn 
over the alb) or hanging down. It symbolizes immortality. 

The counterparts of the stole in the Orthodox Church are the 
epitrachelion (peritrachelion) of the priests and the orarion of the 
deacons, 

4, Maniple.—tThis ensign (Lat. manipulus, “handful”), which 
assumed its present general form and purely ceremonial character 
about the 11th century, is a narrow (about two to four inches) strip 
of silk, three to five feet in length, worn over the left forearm 
with the ends hanging down on either side. It corresponds in 
colour with the major vestments and is ornamented with three 
crosses, one in the centre and one at each end, that in the centre 
being obligatory; it is often elaborately embroidered. The maniple 
is the special ensign of the office of subdeacon (though proper to 
all orders above). It is worn only at Mass, by the celebrant and 
the ministers assisting. 

The maniple may have originated in a cloth in practical use as 
a napkin during the liturgy, or it may have been a diminutive 
stole proper to the subdeacon. The earliest extant specimen of 
the bandlike maniple is that found in the grave of St. Cuthbert 
(early 10th century). It was carried originally in the left hand or 
hung over the left arm near the wrist, and it is represented this 
way in the iconography of the 9th, 10th and 11th centuries. By 
the 12th century the rule according to which it is worn over the 
left arm had been universally accepted. The maniple symbolizes 
work and service. 

5. Humeral Veil.—The humeral veil is mentioned, under the 
name of. sindon, in the 8th-century Roman ordo, when it was 
worn by acolytes who had charge of the sacred vessels: It was 
used.as a shoulder (kumerus) support to lighten the burden of 
the heavy chalices. The humeral veil did not make its appearance 
in the Rituale Romanum until the latter part of the middle ages, 
when it was used principally by the subdeacon at high Mass; 
general adoption for other uses came in the 19th century. It has 
become a silk scarf, eight to nine feet in length by two'to three feet 
in width, worn by the priest at benediction and processions and 
by the subdeacon at high Mass. Its normal colour is white, but at 
Mass it matches the other vestments. The ends (usually fringed) 
are used to hold the monstrance or paten; thus the veil still retains 
its function of a shoulder support. 

‚The vimpa, another form of veil, ordinarily white in colour, is 
worn by clerks of the mitre and crosier at pontifical ceremonies. 
It is believed that the extremities of the surplice were formerly 
used to hold the crosier and mitre, and that the vimpa came into 
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existence only when the surplice was reduced in size 
below). 

Latin rite bishops also wear a form of apron ‘or veil, called 
the gremial (from gremium, “lap”), which is placed over the 
knees while sitting at pontifical Mass or when anointing. The 
gremial is of the same colour as the vestments and ornamented 
with gold or silver fringe. r 

6. Derivatives of the Cope.—With the Reformation; theo- 
logical developments brought about a reaction against the wearing 
of the vestments used at Mass, such as the alb and chasuble, Con- 
temporary excess in ornamentation also led to a reaction in favour 
of simplification. The cope, as the original black choir vest- 
ment, thus came to serve as the principal noneucharistic model for 
ecclesiastical apparel of late medieval, Renaissance and Reforma- 
tion times. As modifications of the choir mantle, the black gown 
and the white choir surplice became major religious garments in 
modern times, especially in the Protestant and Anglican churches, 
Historically and structurally, however, all of these must be con- 
sidered as derivatives of the cope and of choir costume worn in the 
middle ages. 

Chimere, Mantelletta and Mantellone—The chimere, worn as 
part of the ceremonial dress of Anglican bishops, has as its coun- 
terpart in the Roman Catholic Church the mantelletta (“little 
mantle”), worn by cardinals, bishops, abbots and other prelates of 
rank, Both vestments are long, sleeveless mantles of silk or satin, 
open at the front but fastened at the neck, worn over the rochet 
(see below) as a cape. The chimere was more immediately de- 
rived from the medieval tabard, an upper garment worn in civil 
life by all classes of people, including the clergy. In the Anglican 
form for the consecration of bishops the newly consecrated 
prelate, hitherto vested in rochet, is directed to put on “the rest 
of the episcopal habit”; i,e., the chimere. The robe has thus be- 
come in the Church of England symbolic of the episcopal office 
and is in effect a liturgical vestment. The mantellone (of purple 
silk or wool), worn by lesser prelates at the papal court, and the 
academic robe of the master’s degree closely resemble the chimere, 
except that the streamers pendant from the shoulders of these 
garments indicate vestigial remnants of former sleeves. i 

Cappa Magna.—At what date the choir mantle developed into 
the cappa magna, a nonliturgical garment of state peculiar to the 
pope, cardinals, bishops and certain privileged prelates, is not 
known, but mention of it is found as early as the 15th century. 
This vestment is a loose mantle, with a large hood lined with fur 
in winter and silk in summer, and a long train, Its colour varies 
with the hierarchical rank of the wearer. i 

Mozsetta.—The name is derived from the Italian mozzare, ” to 
cut off,” which points to its being an abbreviated cappa: It is a 
short cape of silk or wool with a miniature hood, fastened down 
the front with buttons. It is worn over the rochet by the bey 
(red), cardinals (red), bishops (purple) in their dioceses, abbol 
(colour according to habit) in their abbeys and certain privil 

relates, K p 
A Black Gown.—For the sake of convenience in freeing the a 
arms, the ancient black choir mantle was somewhat modified raat 
middle ages, but its basic copelike form was retained. The of 
modification was the opening of slits at the sides for Largs | 
the arms, as seen in the chimere. A fundamental structural ¢ ree, 
however, consisted in the addition of sleeves, long and either | 2 
ing or tucked in at the wrists. In this manner, the vee 
enveloping quality of the cope was altered into that of wie ie 
fronted dalmatic or kimono, architecturally becoming an sastical 
garment or tunic. The gown is worn by both civil and pee 
magistrates: as academic apparel, as formal costume a e for 
and lawyers, as preaching gown for ministers and as COS pi ‘th 
vergers and other functionaries. Coloured bands, similar k gown, 
on copes, sometimes enliven the otherwise sombre eae 
and at court and academic functions coloured gowns 
worn. ` (See also Ropes: Academical Dress.) Joped the 

Almuce—From the hood of the cappa was deve! 0] ally a8 4 
almuce, a hooded cape of fur, or fur-lined, worn occasion ‘have BH 
choir vestment, although almost superseded by then Hated) 
the late 13th century two types of almuce were distinguisht™ 


(see Cotta, 
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a cap coming down just over the ears; (2) a hoodlike cape falling 
over the back and shoulders, reserved to more important canons 
and worn over surplice or rochet in choir. The square cap and 
biretta, in common use by the 16th and 17th centuries, tended to 
replace the almuce as a head covering. Its hood then became 
smaller, and the cape was enlarged and the fur lining introduced. 
In England the almuce was known as “gray amice” (from the 
colour of the fur; the word amice, or amess, in this connection is 
derived independently from the eucharistic vestment called amice). 
By the 16th century the almuce had become definitely established 
as the distinctive choir yestment of canons; but it had ceased to 
have any practical use, and was only carried over the left arm as a 
symbol of office. A form of almuce survives among the canons of 
some churches in Rome and elsewhere. 

Academic Hood and Black Tippet—The choir habit peculiar to 
the Anglican Church consists of a long surplice (see below), the 
academic hood (according to the wearer’s degree) and the black 
scarf or tippet. The short cape with hood, structurally identical 
with the full cape or rain cape, was worn by all classes during 
the middle ages and developed into various styles, among them 
the academic hood. Until the 17th century this was a real hood 
attached to a shoulder cape, but the fashion for large wigs made 
it necessary to enlarge the neck opening, so that, by the reign 
of George III, the hood became a rather shapeless garment, hang- 
ing down very far at the back and almost completely cut away 
in front and over the shoulders. Use of the original type of aca- 
demic hood with cape is encouraged in modern times. 

The black scarf or tippet developed out of the liripipe, a piece 
of fabric attached to the point of the hood. The liripipe was grad- 
ually made longer until it could be wrapped around the throat. 
Eventually. it was separated from the hood and worn by itself 
around the shoulders, becoming a scarf. 

Hood and. tippet are worn over the surplice for matins and 
evensong and other nonsacramental services, and the tippet is 
also worn with cassock and gown as the formal dress of the 
Anglican clergy. The tippet is a wide piece of black cloth (silk 
for doctors and masters, stuff for others), gathered together about 
the neck and worn in the manner of a priest’s stole. 

7. White Choir Vestments—Surplice—The most commonly 
used choir vestment in the Roman Catholic Church (in which it is 
proper to all clerics) is the surplice (Lat. superpellicium, “over the 
fur coat”); in the Anglican Church it is the normal eucharistic 
vestment in parish churches, and it is worn by the ministers of 
some Lutheran and Free churches. But the surplice does not pos- 
sess an ancient and venerable tradition. Until as late as the middle 
of the 13th century. the alb was not only the undervestment of 
the priest at the altar but also the proper choir attire of all clerics. 
The first use of the surplice seems to have occurred in England 
or France about the 11th century, and it is mentioned in an 
ordinance of King Edward the Confessor; its adoption in Rome 
was delayed until the 13th century. Its Latin name derives from 
its use over furelined tunics during the cold winter months in 
order to give the choirs a more uniform appearance, and this like- 
wise accounts for the ampleness and the full sleeves of this gar- 
ment, Such-an outer garment should traditionally be an envelop- 
ing one, like the chasuble or cope. Though the surplice, in white 
linen, is used in place of the alb in choir and at other functions, 
its classical structure is indeed almost identical with that of the 
chasuble, with the major exception that it is provided with sleeves, 
which alters the draping and destroys the effect of the encircling 
folds, The surplice reached the apex of its development during 
the 14th and 15th centuries, when it is depicted by artists of the 
Florentine and Sienese schools. It has no Eastern counterpart. 

Cotta.—The mistaken notion that the surplice was derived from 
the alb led to the introduction of a diminutive, jacketlike garment 
named the cotta, which even today is used and named indis- 
criminately as a surplice. The cotta is a square-necked chemise, 
often pleated about the shoulders and descending to the waist ora 
little lower; its shoulder draping places it beyond all question in 
the category of the tunic. This article of clothing is a most un- 
happy development, since it partakes of the qualities of neither 
the alb nor the surplice. 
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Rochet—This garment is in reality a substitute for the alb or 
surplice; in form it is more closely related to the alb. The alb re- 
quires the use of an amice and cincture, and thus involves some 
care in vesting; the rochet, which may be sleeveless or tight- 
sleeved, can be put on and carried about easily. It is usually made 
of linen and falls to within a foot to six inches of the ground. The 
rochet, with wide lawn sleeves, is worn under the chimere by 
Anglican bishops; in the Roman Catholic Church it is worn under 
the mozzetta by bishops, abbots and occasionally other dignitaries. 

8. Head Coverings.—Mitre—The mitre (Greek mitra) is 
proper to bishops in both the Eastern and Western churches, 
though in the West the pope may grant other dignitaries the right 
to wear it, in its simplest form. In the Roman Catholic Church 
it is a sort of folding cap consisting of two stiffened halves which, 
when it is not worn, lie flat upon each other and, when worn, rise 
in front and behind like two horns pointed at the tips. From the 
lower rim of the mitre at the back hang two lappets (infulae), 
terminating in fringes. The original form of the mitre was that of 
the early papal tiara (see below); i.e., a somewhat high conical 
cap. About 1100 this began to give place toa round cap. Then a 
band of embroidery was set over the top from back to front, which 
tended to bulge up the soft material on either side; these bulges 
developed into points or horns. Mitres with horns on either side 
seem to have been worn until the end of the 12th century. The 
custom of setting the horns over the front and back of the head 
instead of the sides, however, was already growing and with this 
the essential character of the mitre during the middle ages was 
established. 

The mitra of the Orthodox Eastern Church differs in form, re- 
sembling in general a closed crown surmounted by a cross. In 
Russia the cross usually lies flat, only certain dignitaries having 
the right to wear it upright. 

Square Cap and Skullcap—The square cap which is used in 
various forms in many of the Christian churches was originally the 
medieval “barret cap.” When the word biretum was first used in 
the 13th century, it meant little more than the pileum (pileolus) 
or skullcap, used as a protection against the cold and by clerics to 
cover the tonsure. By the 16th century it had developed through 
various forms and was the common headgear of all people of sub- 
stance, The academic cap is a direct descendant of its form as a 
“square cap” (see Roses: Academical Dress), One of the most 
attractive forms is found during the reign of Edward VI, depicted 
in the famous portrait of Archbishop Thomas Cranmer in the 
National Portrait gallery, London. This is one of the forms pre- 
ferred by the Anglican clergy. The pileum, later designated by the 
diminutive form pileolus, became a round skullcap of silk, lined 
with red leather, called the zucchetto, worn by bishops under 
biretta or mitre. By a brief of June 17, 1868, Pope Pius IX 
granted to all patriarchs, archbishops and bishops the privilege of 
wearing this skullcap at home, in church and even when celebrating 
Mass, except from the Sanctus until after communion. The bi- 
retta, whose form is peculiar to the Roman Catholic Church, was 
devised in the 17th century, and its liturgical usage, strictly post- 
Reformation, is quite limited. From the point of view of both 
history and appearance, the episcopal usage of both pileum and 
biretta at the same time is anomalous. 

Papal Tiara —The papal crown is a beehive-shaped, somewhat 
bulging head covering, about 15 in. high, ornamented with three 
crowns (whence triregnum or “triple crown”), and with pendant 
infulae (lappets). It has no sacral character, being solely the 
ensign of sovereign power, and is therefore never worn at liturgical 
functions, when the pope, like other bishops, wears the mitre. The 
tiara is first mentioned, under the name of camelaucum (an item 
of Byzantine court dress), in the Vita of Pope Constantine (d. 
715), and next under the name of pileus phrygius or phrygium 
(i.e., Phrygian cap), in the so-called Donation of Constantine. It 
is mentioned in one of the ordines romani in the description of the 
consecration of the pope (9th century). On papal coins it first 
appears on those of Sergius III (d. 911) and then on those of 
Benedict VII (d. 983). At this period it was a sort of conical cap 
of white fabric. 

Before the 9th century the tiara certainly had no crown, any 
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such ornament being out of keeping with the circumstances of 
the time. At the beginning of the 12th century it was already 
decorated with a circlet, but it is not until the late 13th century 
that the circlet appears as a regular spiked crown. The two 
pendants at the back of the tiara are likewise traceable to this 
period, The second circlet was added by Boniface VIII, as is 
shown by three statues executed during his lifetime. The earliest 
effigy of a pope with a triple-crowned tiara is that of Benedict XII 
(d..1342), of which the head is preserved in the museum at Avi- 
gnon; an effigy of the same pope in the crypt of St. Peter’s at 
Rome has a tiara with only two crowns. 


Ill. USAGE IN THE CHRISTIAN CHURCHES 
A. Roman CATHOLIC CHURCH 


Ecclesiastical vestments may be divided into two categories, 
liturgical and nonliturgical. Liturgical vestments are again divided 
into three classes: (1) those worn at the celebration of Mass; 
(2) those never worn at Mass, but worn at other liturgical func- 
tions; (3) those used at both. Nonliturgical vestments are those 
(e.g., cappa magna, rochet) that have no sacred character but have 
come into use from motives of convenience or as ensigns of dignity 
and are worn at secular as well as ecclesiastical functions. 

1, Eucharistic Vestments,—As the sacrifice of the Mass is the 
central mystery of the Catholic faith, the yestments worn by the 
priest when celebrating Mass are the most important. The cas- 
sock, a long-sleeved, close-fitting robe which must always be worn 
under the vestments, is not itself a liturgical garment. Roman 
Catholic clergy wear the cassock in ordinary life (except in Prot- 
estant countries) as well as under the vestments, It varies in 
colour with the wearer’s rank: white for the pope, red for cardinals, 
purple for bishops, magenta for monsignari, black for the lesser 
ranks, Over the cassock the priest, robing for Mass, puts on, in 
order, the amice, alb, cincture, maniple, stole and chasuble. Dea- 
cons wear amice, alb, cincture, maniple, stole and dalmatic; sub- 
deacons wear amice, alb, cincture, maniple and tunicle. The vest- 
ment proper to the minor orders, formerly the alb with amice and 
cincture, is now the surplice. The pontificating bishop, as belong- 
ing to the order of the fullness of the priesthood, wears the same 
vestments as the priest, with the addition of the pectoral cross, 
pontifical gloves and ring, liturgical sandals and stockings, tunicles 
which replace and symbolize the dalmatic and tunicle and which 
are worn over the stole and under the chasuble, and the mitre. 
Archbishops, on solemn occasions, wear the pallium over the chas- 
uble. Bishops also carry a pastoral staff, or crosier, as a symbol 
of their office as shepherd. This was originally a staff surmounted 
by a cross, a sphere, or a horizontal crossbar representing a tau 
cross; in the 13th century the present spiral or curved top came 
into general use. As an insignia of a bishop’s power of ruling, first 
mention of it was made at the fourth Council of Toledo in 633; it 
was adopted by the bishops of France in the late 8th century, and 
thence its use became general, though it was not until after the 
10th century that it became a true liturgical insignia. 

Finally, the pope, when celebrating Mass, wears the same vest- 
ments as an ordinary bishop, with the exception of the fanon or 
orale, a specially designed and ornamented cloak which, put on 
after the alb and then placed over his head, is allowed to fall oyer 
the chasuble like a cape, and the subcinctorium, an ornament that 
is the Western version of the epigonation (see below, Eastern 
Orthodox Church). The liturgical headdress of the pope is. the 
mitre, 

2. Others.—Of the liturgical vestments not immediately or ex- 
clusively associated with the sacrifice of the Mass, the most con- 
spicuous are the cope and the surplice. In addition to the strictly 
liturgical vestments there are also numerous articles of costume 
worn at choir services, in processions or on ceremonial occasions 
in everyday life, which have no sacral character; such are the 
almuce, the cappa magna, the mozzetta, the mantelletta, the man- 
tellone, the rochet and the pileum or small skullcap, worn under 
mitre and tiara. 

3. Colour.—The custom of marking the seasons of the ecclesi- 
astical year and the more important feasts by the colour of the 
vestments dates approximately from the 12th century, Certain 
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rules, already established by Pope Innocent IIT (¢. 11200), are still 
in effect: Late medieval and Renaissance paintings and tapestries 
show that a wide profusion of colours was used in the litu 
so much so that a need for simplification and systematization of 
some sort became apparent. 

In modern times five liturgical colours are used in the Roman 
rite, together with two alternate colours. ` (1) White is used at 
Christmas, Epiphany, Easter, most of the feasts of Christ and the 
Blessed Virgin, and at other feasts and name days of virgins and 
confessors. (2) Red is used for Pentecost, or Whitsuntide, feasts 
of martyrs and on certain other occasions. (3) Green is used for 
ordinary Sundays from Epiphany to Septuagesima, and after Pen- 
tecost. (4) Violet is the distinctive colour of Advent and Lenty a 
violet stole is also worn by the priest in the administration of the 
sacraments of penance and extreme unction or anointing,” (5) 
Black is used at Masses for the dead and for funeral ceremonies 
of adults, as well.as on Good Friday. (6) On two Sundays of the 
year—Gaudete, the third Sunday in Advent, and’ Laetare, the 
fourth Sunday in Lent—rose-coloured vestments: may be substi- 
tuted for violet. (7) Gold is tolerated as a substitute, particularly 
in churches which are unable to afford complete wardrobes, for 
white, red and green. In Spanish countries blue or azure is used 
for certain feasts of the Virgin Mary. 


B, ORTHODOX Eastern CHURCHES 


The vestments of the great historical churches of the Eastiare 
derived from the same Greco-Roman originals as those of the 
West. Between the patriarch Germanus of Constantinople in the 
8th century and Simeon, archbishop of Thessalonica in the 15th 
century, there is scarcely any essential distinction between Eastern 
and Western liturgical clothing. All colours may: be used, the dif- 
ferentiation lying only in the fact that dark colours characterize 
the penitential seasons, light colours the festive seasons,” Black is 
used in many churches at Masses for the dead and on Good 
Friday, but this has been borrowed from the Latin Church through 
Poland. A tendency toward the use of heavy ornamentation has 
prevailed during the past few centuries. 2 

The phelonion (phenolion), or chasuble, the outermost/and chief 
vestment of the priest, suffered the most serious alteration of all 
the vestments after the 16th century. The entire frontvof the 
cone-shaped garment was cut out in the form of an ellipse, so that 
the phelonion as it is used in certain rites now resembles a cappa 
and no longer encircles the body with horizontal folds. “A reaction 
to this alteration has occurred, however, and a.return is being 
made to the encircling form. The phelonion is not so specifically 
a eucharistic vestment as the chasuble is in the West, but is wom 
at solemn functions other than the Liturgy—e.g., at marriages: 

The sakkos, a short, tight-fitting tunic with half-sleeves, similar 
in form to the dalmatic, was adopted by Greek metropolitans 
1433 and by all Russian bishops from the time of Peter the Great. 
It is widely believed that this was the tunic ofi the Byzantine em- 
perors, who conceded its use first to the patriarchs, then to bishops 
whom they wished to honour in a special manner. | It may, po 
ever, be a vestige of the deacon’s dalmatic, over which the bi Mt 
assumed the phelonion; and it may have. been influenced by t i 
sleeveless tunic (meʻil) of the Jewish high priest. The para ; 
of the sakkos (which substitutes for the phelonion) is ee 
since it is not an enveloping outer vestment and the ancient 
sical relationship of under and outer garments is lost. Haste 

The amice, maniple and cope are not employed in the East 
churches, for the 

1. Episcopal Vestments,—An Orthodox bishop, vested for ae 
Holy Liturgy, wears over his rhason (the equivalent: of on 
sock): (1) the sticharion; (2) the epitrachelion (peritrach a 
orstole; (3) the zone, which fastens the sticharion about the be 
as the cincture fastens the alb; (4) epimanikia or Jiturg a f 
which fasten the sticharion at the wrists (originally; perian a A 
the maniple, a napkin, worn on the arm); (5) ‘the ce n 
lozenge-shaped piece of stiff material about 12-by 10 ae to 
broidered, hanging at the right side from the zone or: should! on, of 
the level of the knee; (6) the sakkos; and (7) the omophonom 
pallium. 
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In addition to these, the bishop wears one or two enkolpia, im- 
ages of Christ or of the Virgin, suspended from the neck; a pec- 
toral cross; and.carries the bakteria (dikanikion) or crosier, which 
usually terminates in a tau cross or in two serpents facing one 
another, symbolizing prudence in guiding the flock. (Archimand- 
rites and hegumens haying actual jurisdiction in a monastery are 
also entitled to use a.crosier, of which the upper endings are not 
turned upward—as is the case with bishops’ crosiers—but down- 
ward.) For blessings he holds the dikerotrikera, two candela- 
bra, one of two branches (dikerion) representing the two na- 
tures in Christ, the other of three branches (trikerion) representing 
the three Persons of the Trinity. The bishop wears the mitra, 
which in Russia is also worn by right by archimandrites and hegu- 
mens and certain.secular clerics. 

Two other garments are worn before formal vesting for the Holy 
Liturgy; (1) the epikalymmauchion (or epanokalymmauchon), 
a black veil of monastic origin worn over the kamelavkion, or ordi- 
nary round black headdress of the priest or monk; and (2) the 
mandyas, also of monastic origin and assumed at the threshold of 
the church, is likewise worn on less solemn occasions. The man- 
dyas is a long, full cloak, blue or purple in colour and open down 
the front, its edges caught together under the chin and at the bot- 
tom by hooks or small bells. At these points the cloak is adorned 
with squares of some richly embroidered material, called pomata 
(“beverages”), from which issue red and white stripes, called 
potamoi (“rivers”). The pomata typify the Old and the New Tes- 
taments, the sources whence the bishop should draw the doctrine 
he pours out upon his flock. Neither of these is a distinctive epis- 
copal garment—bishops wear the epikalymmauchion because they 
are monks, and the mandyas is also worn by archimandrites and 
hegumens, though without the potamoi. 

2. Priests’ and Deacons’ Vestments.—The vestments of the 
priest are the sticharion, epitrachelion, zone, epimanikia and 
phelonion. He wears all of these only at the celebration of the 
Eucharist and on other very solemn occasions, A dignitary in 
priests’ orders is distinguished by wearing the epigonation; and in 
Russia the use of the mitra was formerly sometimes conceded to 
distinguished priests by the tsar. 

The deacon wears the sticharion without zone, the epimanikia 
and the orarion (deacon’s stole, counterpart of the priest’s epitra- 
chelion) hanging over his left shoulder. The deacon’s epimanikia 
cover the sleeves of the cassock rather than the sticharion, which 
in the case of.the deacon does not reach the wrists. Acolytes wear 
a shorter sticharion and a tunicle. The phelonion has only in mod- 
ern times come to be reserved exclusively to priests. It is still 
conferred on deacons and lectors at their ordination, but once the 
ordination ceremony is over, the lower orders may not wear this 
vestment, During the 10th century it was worn by cantors at Hagia 


Sophia, and even in the late middle ages was worn by deacons. 
(E. J. Su.) 


C. LUTHERAN CHURCH 


The Lutheran Reformation regarded humanly instituted ceremo- 
nies, among which it included vestments, as indifferent things, 
but conservatively insisted, that inherited practices which could 
be retained without sin were to be preserved (Augsburg Confes- 
sion, xv), The traditional vestments were generally kept at first. 
Maniples and stoles disappeared almost completely before 1600. 
With the loss of the cincture, the alb was assimilated to the sur- 
plice in form; in very many cases it was sleeveless. The amice 
became a vestigial collar on the alb or was replaced by the ruff. 
In Sweden the cope survived but in the 17th century became an 
exclusively episcopal yestment. The combination of alb and 
chasuble never disappeared in Scandinavia and survived commonly 
in Germany until the first decades of the 19th century. The alb- 
surplice—frequently decorated with apparels—generally outlived 
the chasuble and in a few parts of Germany has survived in un- 
broken use to the present. The cap appears in a variety of forms. 
In the episcopal Lutheran churches of Scandinavia, copes, mitres, 
and pectoral crosses were widely restored in the 18th and 19th 
centuries. Prelatial insignia survived in Germany at least at Loc- 


cum Abbey, in Lower Saxony. 
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Under the influence of Pietism, the Enlightenment, Rationalism, 
and the Reformed tradition, gowns (with ruffs or bands) replaced 
the traditional vestments in some areas; an order in council of 
Frederick William III of Prussia prescribed gown and bands 
throughout his domains in 1811, and other territories followed 
suit. This was the vestment which the Lutherans who emigrated 
to North America generally brought with them. During the 20th 
century the restoration of the traditional vestments (including 
stole, maniple, and amice) has been widespread. 

In the United States Lutherans borrowed the combination of 
surplice and stole from Protestant Episcopal practice; it has be- 
come normal in the great majority of parishes of the Lutheran 
Church in America, the Lutheran Church—Missouri Synod, and 
the American Lutheran Church. To a limited degree the better- 
attested tradition of an alb-surplice without a stole is followed. 
The use of the black gown is rapidly declining; occasionally 
stoles are worn over gowns. Chasubles are no longer rarities, and 
the use of all the eucharistic vestments—with those assisting in the 
service vested appropriately—is increasing. 


D. REFORMED AND FREE CHURCHES 


The churches of the Reformed and Presbyterian tradition re- 
jected the ecclesiastical vestments of the middle ages altogether. 
At Ziirich, Huldreich Zwingli abolished all distinctively clerical 
garb. At Geneva, John Calvin adopted the traditional out-of- 
doors dress of the clergy—plain black gown over a cassock, with 
a white linen collar that developed into the bands (“tabs”) or 
ruff, a black velvet cap or hat, and a scarf—for use at divine. 
service as well. With variations, this use became general among 
the Reformed communities of the Continent. 

In England the Puritans objected to all vestments, whereas the 
Presbyterians followed the Genevan pattern. By 1574 gowns 
were common in Scottish pulpits; in 1610 James I directed their 
use. 

In North America the Geneva gown or an academic gown jis 
worn by a majority of Presbyterian ministers. It is general in 
the Reformed bodies, the United Church of Christ and the United 
Church of Canada. Bands are common, academic hoods less so, 
Stoles, either invariable in colour or following a seasonal colour 
use, are worn to a limited extent; a few clergymen wear tippets 
or scarves. The number of clergymen who wear surplices is very 
small. A few wear eucharistic vestments, but the fact that they 
are worn at all is noteworthy. Large numbers of Reformed and 
Presbyterian clergymen officiate in dark business suits. Cutaways 
and Prince Alberts were not uncommon up to the 1930s. 

The situation in the American Methodist tradition is similar. 
In the largest Methodist body, the Methodist Church, a pulpit 
or academic gown is normal, except in some areas of the South; 
it is almost universal in the African Methodist Episcopal and 
African Methodist Episcopal Zion churches; about half of the 
Evangelical United Brethren clergy wear it. Stoles and academic 
hoods are relatively rare. Surplices are generally limited to a very 
small number of churches with a strong liturgical orientation, 
Eucharistic vestments are almost never worn. Methodist bishops 
commonly wear a white stole, sometimes an embroidered emblem 
on the left breast of the gown. 

Pulpit and academic gowns are in limited but increasing use in 
Baptist and Disciples of Christ (Christian) churches; baptismal 
gowns for the minister, on the other hand, are very extensively 
used. 

In the Moravian Church the officiant increasingly wears a pulpit 
gown at preaching services. At baptisms and the Lord’s Supper, 
and usually at weddings, the Moravian Book of Order calls for 
a surplice. Moravian bishops wear no special vestments, 

A majority of Unitarian-Universalist ministers wear gowns. 

Here and there in most denominations white pulpit gowns re- 
place black gowns in very warm weather (or the gown may simply 
be dispensed with altogether). 

Ordinarily no vestments are worn by clergymen of the Ameri- 
can Baptist Association, bodies belonging to the National Holiness 
Association (including the Church of the Nazarene), the Pente- 
costal Fellowship (including the Assemblies of God), the Churches 
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of Christ, Seventh-day Adventists, the Church of Jesus Christ of 
Latter-day Saints (Mormons), and the Church of Christ, Scientist 
(Christian Scientists). 

Even where the minister does not wear vestments, robed choirs 
and organists are very common. 

At ecumenical gatherings and services the academic gown and 
hood has become almost the uniform of representatives of non- 
liturgical denominations. (A.C, Pn.) 


E. ANGLICAN CHURCH 


Those who first brought about the Reformation in England were 
not primarily interested in changing established customs, among 
which may be included the clothes worn by the clergy when func- 
tioning in church. In the first Prayer Book of Edward VI (1549) 
the priest at Holy Communion, “commonly called the Masse,” is 
directed to wear “a white alb plain with a vestment or cope” while 
the assisting clergy are to wear “albs with tunicles.” This would 
have been interpreted at the time as continuing the pre-Reforma- 
tions customs. The surplice and hood are directed for choir serv- 
ices in cathedrals and collegiate churches, and bishops are directed 
to wear at various services in church the alb with cope or vestment 
(the surplice) and to use the pastoral staff. The rochet and 
chimere were in medieval times the bishop’s outdoor dress. 

But those who had been affected by the continental Reforma- 
tion seized upon the split with Rome as a chance to establish 
Puritan ideas.: They saw a too strong association between the 
ancient vestments and the doctrine of the Mass that they wanted 
to root out. They wished to see only lay dress worh in church, 
though no doubt expecting their minister to use the scholar’s form 
of this, with gown and hood. Even in the time of Henry VIII, 
Puritans used the orders to abolish “superstitious” practices as an 
excuse to destroy eucharistic vestments, and it is understandable 
that more copes than chasubles were saved by the traditionalists. 
Under Puritan influence the 1552 Prayer Book ordered only the 
surplice to be worn even for Holy Communion. This book never 
came into use in the reign of Edward, but after Mary’s reign it 
was used in the Elizabethan settlement as a basis for unity. In 
the Act of Uniformity of 1559 phrases were used that were after- 
ward incorporated into the “Ornaments Rubric” in the 1662 Prayer 
Book after the restoration of Charles II. The “ornaments” of 
the church and ministers were to be “retained” and had “in use” 
as they were “by the authority of parliament in the second year 
of the reign of King Edward VI.” An act of Parliament is dated 
from the day it is introduced, not the day it is passed. Although 
the Prayer Book of 1549 was not issued until the third year of 
the king’s reign, the act imposing it would be referred to as of the 
second year. Lawyers would naturally read that the Act of Uni- 
formity imposed the “ornaments” ordered by that book in which 
the most conspicuous of the medieval vestments were named and 
by implication all the old vestments were retained. Nothing is 
historically clearer, though, than the fact that these vestments 
were not retained long after 1559. 

The Reformation settlement of the 16th century attempted to 

, impose a compromise it hoped would be acceptable to all. It did 
not try to impose the chasuble in practice but fought for the 
continued use of the surplice, which the more extreme Puritans 
called a “rag of popery.” In the Interpretation of 1560 and the 
Advertisements of 1566 Matthew Parker, archbishop of Canter- 
bury, required the clergy to wear “a four-cornered cap, a scholar’s 
gown priestly, and in the church a linen surplice.” Most of the 
chasubles had been destroyed, but the cope was ordered to be the 
normal eucharistic vestment for cathedrals and collegiate churches. 
In practice copes came to be used only on occasions of high cere- 
mony, such as the coronation or funeral of the sovereign. The in- 
structions of the Advertisements as to clerical garb were later 
incorporated ‘into the fully authorized canons of 1604. 

With the revival in the 19th century of high sacramental doc- 
trine and the wish to stress the historical continuity of the church 
there was a movement to use once more the historical Mass vest- 
ments. Opposition to this “new” practice was tested by prosecu- 
tions, and finally the Judicial Committee of the Privy Council, 
as the last court of appeal, judged in two cases (1870 and 1877) 
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that the usage of the Advertisements (and the usual prac 
their own time) overruled what to others seemed the 
interpretation of the rubric. This judgment by no means 
the question, and clergy defied the finding of what they con 
a secular court. Fearing that the judgment might be reve 
those who opposed the vestments finally ceased prose 
From this time onward practice varied from parish to 
and the number that used the ancient vestments steadily 
By the mid-20th century many churches and cathedrals 
traditional vestments without subscribing to the medieval di 
of the sacrifice of the Mass that was at one time associated 
them. “Evangelical” churches continued to wear the surp! 
the communion service, often with coloured stoles asa 
authority, and only distinctly “low” churches wore the 5 
with scarf and hood for this service. 
In the early 20th century there were attempts to make the 
ity of the eucharistic vestments unquestionable. A commi 
bishops in 1908 prepared the way for this. The proposed R 
Prayer Book of 1927 and 1928 would have unquestionably le; 
the wearing of vestments but would not have imposed them ¢ 
those who did not wish to wear them, Though passed by al 
necessary ecclesiastical bodies, this book was rejected by 
ment, In 1965 the Church Assembly and parliament passed] 
lation making it clear that all the normal usages of surplice 
stole or scarf and the traditional eucharistic vestment 
equally legal. j 
Outside England the practice of the other- churches 
Anglican Communion reflects the varied practice of the m« 
church, some churches, such as that of Ireland, excludi 
ments and other ‘Catholic’ externals, others enjoining 
tional vestments. (Ba. 


IV. JEWISH VESTMENTS 


1, Old Testament Priests —According to the Pentateu 
commanded Moses to prepare special garments to be wo; 
Aaron and his sons during the services in the ‘Tabernacle, ” 
set of vestments was prescribed for the common priests, t 
for the high priest. These were considered obligatory 
priests of all future generations (cf. Mishna Yoma 7, 5). ~ 

Common Priests—The vestments of the common priests 
sisted of coat, girdle, cap and breeches. The coat and ca 
made of fine linen, the breeches of fine twined linen and th 
of fine twined linen and of blue, purple ‘and scarlet stuff, 
broidered with needlework (Ex. xxviii, 40, 42; xxxix, 27 

High Priest—The vestments of the high priest consisted ó } 
pieces. In addition to'the four pieces of the common prii 
high priest had to wear during the’services at the Tabernadl 
a coat called ephod (g.v.); (2) a breastpiece called. kosk 
hoshen ha-mishpat; (3) a me‘il or robe of blue; and (4) a 
diadem. F S 

The hoshen, in the form of a pouch, was adorned with pi 
stones. It was “square and double, a span its length and a 
its breadth.” Four rows of stones were set in it: a row of 
topaz and carbuncle; a row of emerald, sapphire and diam 
row of jacinth, agate and amethyst; and a row of beryl, om 
jasper. They were enclosed in settings of gold filigree. There y 
12 stones “with their names according to the names of the 
Israel; they shall be like signets, each engraved with its na 
the twelve tribes” (Ex. xxviii, 16-21; xxxix, 8-14). The 
piece contained the divine oracle called Urim and Thummum 1 

The me‘il, woven all of blue, is described as follows: 

The opening of the robe in it was like the opening in a garmen! 
a binding around the opening, that it might not be torn: Sg 
skirts of the robe they made pomegranates of blue and purple 
scarlet stuff and fine twined linen, They also made bells 
gold, and put the bells between the pomegranates upon the 
the robe round about, between the pomegranates; a bell and @ 
granate, a bell and a pomegranate round about upon the sl 
robe for ministering (Ex. xxxix, 22-26; cf. xxviii, 31-35). 

The siz, or golden diadem, worn on the priest’s foreh 
inscribed, “like the engraving of a signet, ‘Holy to the Lo 
they tied to it a lace of blue, to fasten it on the turban 
(Ex. xxxix, 30-31; cf. xxviii, 36-37). The headgear of 
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priest, his mitre (mignefet), was different in form from the cap 
(migba‘at) of the common priest, but no description is given in 
the Pentateuch. 

On the Day of Atonement, the solemnest day in the Jewish 
calendar, the high priest was dressed in pure white from head to 
foot. These were the “holy vestments,” and before putting them 
on he had to bathe in water. The ritual bath was repeated when, 
after his dismissal of the goat (the scapegoat) which was sent 
away into the wilderness to Azazel, he laid the vestments aside. 
After the subsequent sacrifices of the day, the high priest resumed 
his sacerdotal vestments (Lev. xvi). 

Levites —The Levites, who performed various services and were 
the hymn singers of the Temple, were also dressed in distinctive 
robes (I Chron. xv, 27; II Chron. v, 12). The 1st-century-a.p. 
historian Flavius Josephus relates that the Levites, who during 
the time of the Second Commonwealth were degraded by the 
priests to the position of lower servants (c. 200 B.c.), persuaded 
King Herod Agrippa II in A.D. 63 to convene the supreme religious 
council, the Sanhedrin, and to seek from it permission for the 
Levites to wear linen garments; the permission was granted (An- 
tiquities xx, 9, 6). 

2. Second Commonwealth.—In the literature-of the time of 
the Second Commonwealth the vestments of the high priest are de- 
scribed by some authors with great pride (see Ecclus, [Sirach] 
xlv, 6-24; 1, 11; Letter of Aristeas, 96-99). The Hellenistic Jewish 
philosopher Philo of Alexandria (Vita Mosis ii, 109-135; De 
specialibus legibus i, 82-97) interpreted the vestments symboli- 
cally, as representing the world and its parts: the robe is an image 
of the air, the ephod a symbol of heaven, the stones at the breast 
signify the zodiac cycle, and so on. Josephus (Antiquities iii, 
179-187; The Jewish War v, 231-237) gives a similar though 
independent allegorical interpretation of the vestments: The high 
priest’s tunic signifies the earth, being of linen; its blue represents 
the arch of heaven, its pomegranates the lightning, the sound of 
its bells the thunder. His upper garments, too, denote universal 
nature, the breastpiece being set in the midst of the garments 
after the manner of the earth. Sun and moon are indicated by 
the two sardonyxes with which the high priest’s robe is pinned. 
The talmudic scholars emphasized the power of the priestly gar- 
ments to procure forgiveness of sins. 

3. Roman Period.—In the Roman period of Jewish history, the 
vestments of the high priest, as symbols of political power, became 
involved in the struggle between Jewish and Roman authorities. 
During a.D. 6-36 the vestments were held all year in custody of 
the Roman authorities and were given out to the high priest only 
before a holiday, but in 36 the Roman legate Vitellius returned 
them to the custody of the high priests. In A-D. 44 the procurator 
Fadus demanded that the vestments be placed under his control, 
but the emperor Claudius I decided against him and they remained 
in the custody of the high priests until the destruction of the 
Temple in a:p. 70. After this, animal sacrifices ceased, the high 
priesthood was abolished and there were no more sacerdotal vest- 
ments in Judaism. 

4. Nonpriestly Vestments.—The synagogue (q.v.) antedates 
the destruction of the Temple by many centuries, but the scholar, 
the predecessor of the rabbi, is not the historic heir of the priest 
and his garments have not the holiness of the high priest’s gar- 
ments, The scholar in the house of learning or in the synagogue 
wore the same garments as other people. The only demand put on 
him was that his garments be clean and neat and that all his body 
be covered by them; it was expected, however, that he would ob- 
serve the commandment of the fringes, or tassels (zizit ; Num. xv, 
37-40). All Jews, however, endeavoured to reserve a special suit 
for use in the synagogue, particularly on the Sabbath and holidays. 

In course of time, however, a class of scholars developed, and 
the scholar and later the rabbi could be recognized by his outward 
appearance. The Talmud already mentions “the overcoat of the 
scholar” (Baba Batra, 57b), and it prohibits a nonscholar from 
dressing in the manner of a scholar (ibid, 98a). In the middle 
ages it became customary for a rabbi to wear black velvet or silk, 
even on weekdays. Rabbis were also exempted from the sumptu- 
ary laws in order to add to and strengthen their dignity. Some 
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scholars with mystic inclinations preferred white for their gar- 
ments, because white symbolizes forgiveness of sins (cf. Isaiah i, 
18; Eccles, ix, 8). As early as Josephus (The Jewish War iii, 123) 
the Essenes made a point of always being dressed in white, and in 
the middle ages even nonscholars dressed in white on the high holi- 
days. A survival of the medieval mystical movements, which 
penetrated deep into Jewish life and left an indelible imprint, is 
the kittel (called sargeness by German Jews), the white robe worn 
by many Jews on the high holidays, on Passover eve at the Seder, 
and by the ultra-Orthodox Jews at the wedding ceremony. 

Mysticism became the dominant spiritual power in Judaism with 
the rise of Hasidism (g.v.) in the 18th century, The zaddik 
(“righteous one”) in Hasidism was considered as the sacrificing 
priest; hence his garb had to be white, like the clothing of the high 
priest on the Day of Atonement. The conception of the zaddik as 
a surrogate for the high priest, rooted in the cabalistic literature 
of the middle ages, could be traced to some statements in the 
Talmud. The hasidic zaddikim dressed in white silk or velvet gar- 
ments. They also wore a distinctive headgear, a round fur cap 
with tails, called the shtreimel (of Tatar origin), which became the 
characteristic part of hasidic attire in eastern Europe and was worn 
not only by the zaddikim but also by many of their adherents, es- 
pecially on the Sabbath and holidays. 

In the middle ages certain rabbis wore special kinds of overcoats, 
but always in the style of the country in which they lived. Gen- 
erally speaking, in the early middle ages, as in ancient times, the 
Jews did not wear distinctive Jewish garments. The fact that 
the Christian church in the 13th century had to resort to special 
signs—the yellow badge and the “Jew hat” imposed upon the Jews 
by the fourth Lateran council (1215)—prove that at that time 
there was no distinctive Jewish dress. A study of Jewish garments 
mentioned in the Talmud shows that all their names are of Greek 
or Latin origin. The tallit (prayer shawl) worn by men in the syn- 
agogue during the morning service is not of sacred origin, It is 
an outgrowth from the desire to fulfill the commandment of the 
fringes. To the same category belongs the arba kanfot, or small 
tallit, worn by Orthodox Jews under the upper garment all day. 
Not until later times did the żallit come to be considered as a 
liturgical garment for the divine service. 

A part of Jewish religious attire in modern times is the yarmulke 
or skullcap, which is worn by Orthodox and Conservative male 
Jews in the synagogue; Reform Jews, however, pray with un- 
covered heads. The yarmulke, like the shtreimel, is of non-Jewish 
origin. 

The modern rabbi of all denominations in Judaism adapts his 
official attire to his environment—in Protestant countries his vest- 
ments resemble those of the Protestant clergy, in Catholic coun- 
tries those of the Catholic clergy. Even the most Orthodox rabbis 
in western Europe and America, who at the beginning of the 19th 
century opposed all innovations on principle, have yielded to the 
natural processes of acculturation and adopted the clerical gar- 
ments of the Christian clergy. Only the ultra-Orthodox rabbis 
and hasidic zaddikim remain loyal to the rabbinic attire of the late 
middle ages. (J. M. RL.) 

BeLIocrapny.—Christian Vestments: General: Joseph Braun, Die 
liturgische Gewandung im Occident und Orient nach Ursprung und 
Entwicklung, Verwendung und Symbolik (1907) ; L. Duchesne, Origines 
du culte chrétien (1903); C. Rohault de Fleury, La Messe (1883-89) ; 
F. X. Kraus, Realencyklopadie der christlichen Altertiimer (1882, 1886) ; 
W. Smith and S. Cheetham, Dictionary of Christian Antiquities (ed. 
1893), and The Catholic Encyclopedia (1907-14) ; E. Roulin, Vestments 
and Vesture (1931); Abbaye de Saint-André, L’Artisan et les arts 
liturgiques, no. 4 (1948) (since 1958 inclusively this quarterly is en- 
titled Art d'Eglise), and its insert L’Ouvroir liturgique, no, 5-32 (the 
insert L’Ouvroir liturgique is still published under the new title of the 
quarterly); P. Anson, “Sacred Vestments,” Churches, Their Plan and 
Furnishing, ch. 18 (1948); Liturgical Arts Quarterly, vol. xxiv, no. 4 
(Aug. 1956), and vol. xxv, no. 3 (May 1957); C. E. Pocknee, Liturgi- 
cal Vesture (1960); Gregory Dix, The Shape of the Liturgy (1945) ; 
F. Cabrol and H. Leclercq in Dictionnaire d'archéologie chrétienne 
et de liturgie, vol. 15, col. 2989-3007 (1952); Encyclopaidion Lexicon 
(1928-31). Protestant: S. F. Brenner, The Art of Worship, pp. 67-72 
(1961) ; Commission on Worship, Lutheran Church in America, A State- 
ment on Vestments (1963); W. D. Maxwell, Concerning Worship, pp. 
150-153 (1948); A. C. Piepkorn, “A Survey of Vestment Practices 
Among North American Denominations,” Concordia Theological 
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Monthly, 37 (1966), and The Survival of the Historic Vestments in the 

Lutheran Church After 1555, 2nd ed. (1958); L. D. Reed, Worship: A 

Study of Corporate Devotion, ch. 18 (1959); J. R. H. Moorman, 4 

History of the Church of England (1953); J. T. Micklethwaite, The 

Ornaments of the Rubric (1897); the Convocation of Canterbury 
ss House) Report, The Ornaments of the Church and Its Ministers 
1908). 


Jewish Vestments: S. Krauss, Talmudische Archäologie, vol.i (1910) ; 
L. Loew, Gesammelte Schriften von Leopold Loew, vol. iv, Die 
Amtstracht der Rabbiner, pp. 217-234 (1898); I. Abrahams, Jewish 
Life in the Middle Ages, new rev. ed. by C. Roth (1932). 

VESTRIS (originally Vester), the name of a French theat- 
rical family, of Italian extraction, famous in the history of ballet. 

GAÉTAN Vestris (Gaetano) (1729-1808), the finest male dancer 
of his time, was born in Florence, Italy, on April 18, 1729. With 
his parents, brothers, and sisters—almost all of whom had careers 
in the theatre—he went to Paris in 1747 and about a year later, 
at age 19, entered the Paris Opéra ballet school, studying under 
Louis' Dupré. He danced briefly in the ensemble, was appointed 
soloist in 1751, and for the next 30 years enjoyed a succession of 
triumphs in the ballets of Jean Barthélemy Lany, Pierre Gardel, 
and Jean Georges Noverre. Because of his conceited ways as well 
as his undisputed gifts he was called, half ironically, “the god 
of the dance,” He died in Paris on Sept. 23, 1808. 

AucusTe Vestris (Marie Jean Augustin) (1760-1842), was 
born in Paris on March 27, 1760, the natural son of Gaétan Vestris 
and the ballerina Marie Allard; he was sometimes called Vestr’- 
Allard. A dancer of unusual brilliance, noted especially for his 
prodigious leaps, he was a star of the Opéra from his debut in 
1772 until his retirement in 1816. His greatest roles were in 
Télémaque and as Amour in Gardel’s Psyché. His later years were 
devoted to teaching, his pupils including August Bournonville, 
Fanny Elssler, and his son Auguste Armand. He died in Paris on 
Dec. 5, 1842. y 

AUGUSTE ARMAND VESTRIS (1788-1825), son of Auguste Vestris 
and Anne Catherine Augier, a dancer of the Opéra, is remembered 
chiefly as the first husband of Madame Vestris (g.v.). His talents 
as a dancer did not equal those of his father and grandfather, but 
he appeared with some success in Paris and in London, where he 
was for a time ballet master at the King’s Theatre. 

(Ln: Me.;’X.) 

VESTRIS, MADAME (Lucia ELIZABETH MATHEWS, née 
BartoLozZzI) (1797-1856), English actress and opera singer, was 
born in London on Jan. 3, 1797, the daughter of Gaetano Stefano 
Bartolozzi and granddaughter of Francesco Bartolozzi, both en- 
gravers. In 1813 she married Auguste Armand Vestris (see VEs- 
tris [family]), who left her four years later. Madame Vestris 
made her first appearance in Italian opera in the title role of Peter 
Winter's // ratto di Proserpina at the King’s Theatre in 1815. She 
had an immediate success in London and in Paris, where she played 
Camille to F. J. Talma’s Horace in Horace. Her first hit in 
English was at Drury Lane in James Cobb’s Siege of Belgrade 
(1820). Because of her beautiful figure, she was a particular 
favourite in breeches parts, like Cherubino in The Marriage of 
Figaro, and in Giovanni in London. In 1831 she became lessee of 
the Olympic Theatre and began presenting the burlesques and 
extravaganzas for which she made that house famous. She in- 
augurated tasteful and beautiful stage décor and set a standard in 
stage costumes. She married Charles James Mathews (q.v.) in 
1838, accompanying him to the U.S. and aiding him in his subse- 
quent managerial ventures. She died in London on Aug. 8, 1856. 

See C. E. Pearce, Madame Vestris and Her Times (1923). 


(W. J. M.-P.) 

VESUVIANITE: see IDOCRASE, 

. VESUVIUS (Vesuvio), an active volcano that rises above 
the Bay of Naples on its eastern shore, in Campania, southern 
Italy, about 8 mi. (13 km.) SE of Naples. Its height has varied 
considerably with each major eruption: 4,275 ft. (1,303 m.) after 
1900; 3,668 ft. (1,118 m.) after 1906; and 4,203 ft, (1,281 m.) 
in the mid-1960s. At the summit is a 1,000-ft. (300 m.)-deep 
crater (c. 2,000 ft. across) that originated during the 1944 erup- 
tion. On the northern side a lofty semicircular ridge, Monte 
Somma, rises to a height of 3,770 ft. (1,132 m.) in Punta Nasone 
and half encircles the active cone before descending in long slopes 
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on the northeast sides to the plains. Monte Somma act 
the wall of a vastly greater prehistoric crater, broken on 
by the Atrio del Cavallo and on the east by the Valle d 
(deep, steep-walled valleys). 3 
The truncated cone has been built up by successive dis 
of lava and fragmentary materials round a vent of erupi 
probably lies a little south of the centre of the prehisto; 
The southern segment of the ancient cone, correspond 
semicircular wall of Monte Somma, has been almost 
but it is still traceable among the young accumulation 
numerous deep ravines that indented the sides of the 
volcano and still form a marked feature on the outer sl 
Monte Somma have on the south side served as channels 
the currents of lava from the younger cone. On the west 
observatory for watching the activity of the volcano was 
lished at 1,995 ft. (608 m.) on the tufaceous hill of Cant 
remnant of the Somma crater) by the Neapolitan’ gove 
(1841-45); it is now a national institution. At the obser 
and at stations around the Vesuvian cone, seismometers, tiltme 
gravity meters, and magnetometers record continuously the y 
tions of physical parameters that are necessary for 
Vesuvius and, consequently, for predicting eruptions. ~~ 
A circuit of Vesuvius can be made by road or by the" 
vesuviana Railway. A funicular railway to the crater 
stroyed in 1944; it was replaced by a chair lift. 
At the beginning of the Christian era, and for many 
centuries, no eruption had been known, Strabo, howevei 
the probable volcanic origin of the mountain and drew at 
to its fire-eaten rocks. The sides of the mountain were 
cultivated, as they are still, the vineyards being of extrao 
fertility. Pompeian wine jars were frequently marked 
name Vesuvinum (the wine is'now known as Lacrima Christi) 
the barren summit lay a wide flat depression walled by 
rocks festooned with wild vines, ‘The present crater wall 
is probably a relic of that time. It was in this lofty rock-g 
low that the gladiator Spartacus was besieged by the 
Publius Clodius (Pulcher) (73 B.c.); he escaped by twis 
of vine branches and descending through unguarded fiss 
crater rim. Some paintings excavated in Pompeii and 
neum represent Vesuvius before the eruption with only 
Lucius Annaeus Seneca in his Naturales quaestiones 
a violent earthquake ‘in A.D. 63, and similar damaging h 
the area were recorded until the great volcanic eruption 
79. On Aug. 24, the earth tremors culminated in a 
explosion that buried the cities of Pompeii and Stab 
lapilli and ashes and the city of Herculaneum under a mi 
Pliny the, Younger preserved an excellent account of th 
trophe in two letters to the historian Tacitus (Epist. vi, l 
He was staying at Misenum, west of Naples, where his u 
the Elder was’ admiral commanding the naval station. #8 
Pliny set out by boat to rescue survivors at Herculaneum 
rived too late. He went on to Stabiae, where he spent 
observing the eruption, and died the following morning, 
by fumes, The excavations in modern times of Pompen 
culaneum have yielded invaluable archaeological mate! 
the catastrophe of 79, nearly 50 eruptions had taken p 
the mid-20th century. Eruptions occurred with certain} 
331, 368, 472, 512, 787, 968, 991, 999, 1007, 1036, and 106 
one of 512 was so severe that Theodoric the Goth 
people living on the slopes of Vesuvius from payment 
After some centuries of quiescence, a series of | 
lasting for six months and gradually increasing in violen 
cast a major eruption that took place on Dec. 16, 163 
villages on the slopes of the volcano were destroyed, ab 
people were killed, the lava flow reached the sea, —_ 
were darkened for days. After 1631 there was a chi 
eruptive character; a continuity in the subsequence of pl 
replaced the former discontinuity. The activities follo 
other with a determined order, and in their general b 
stages were noted: the quiescent and eruptive stages- 
characteristic was that, while during the first stage then 
tive conduit was obstructed, during the second the cond 
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almost permanently open. The quiescent stage began usually after 
a violent paroxysm that closed an eruptive stage, and could be 
divided into two substages: one characterized by phenomena re- 
lated with the former eruptive stages, the other having phenomena 
forerunning the subsequent eruptive stage. . 

Severe paroxysmal eruptions concluding an eruptive stage oc- 
curred in the years: 1660, 1694, 1699, 1707, 1737, 1760, 1766 
(observed by Sir William Hamilton), 1779, 1794 (which destroyed 
Torre del Greco), 1822, 1834, 1839, 1850, 1855, 1861, 1868, 1872, 
1906, and 1944. After the 1944 eruption, the eruptive vent was 
obstructed, and the crater’s plume of smoke was replaced by wisps 
of steam issuing from minor fumaroles. 

BrstrocrapHy.—L, Palmieri, J] Vesuvio e la sua Storia (1880) ; H. J. 
Johnstone-Lavis, “The Geology of Monte Somma and Vesuvius,” Q. JI. 
Geol. Soc. Lond., vol. xl., p. 85 (1884) ; J. L. Lobley, Mount Vesuvius 
(1889) ; F. Furchheim, Bibliografia del Vesuvio (1897); A. Lacroix, 
Étude mineralogique des produits silicatés de Veruption du Vésuve 1906 
(1907) ; K. Burkhalter, Aus dem Reiche des Vesuves (1908); F. Zam- 
bonini, Mineralogia vesuviana (1910); F. A. Perrett, The Vesuvius 
Eruption of 1906 (1924); G. B. Alfano and J, Friedlander, Die 
Geschichte des Vesuv (1929); C. Lister, “Vesuvius,” The Geographical 
Magazine (Feb. 1960); G. Imbò, “L’attivita eruttiva vesuviana e rela- 
tive osservazioni nel corso dell'intervallo 1906-1944 ed in particolare del 
parossismo del Marzo 1944,” Ann. Oss. Ves. S.V. (1949); “Vesuvius,” 
Catalogue of the Active Volcanoes of the World Including Solfatara 
Fields, pt. xviii, Italy, issued by the International Association of 
Vulcanology, Naples (1965). (G. Ka.; G. Im.) 

VETCH, leguminous herbs widely distributed in temperate 
regions of North America and Eurasia. Of approximately 150 
known species of the genus Vicia, a few are cultivated as impor- 
tant food, fodder and cover crops, and green manure. Like other 
legumes, they add nitrogen, by means of nitrogen-fixing bacteria, 
to the soil and thus are particularly valuable as: a soil-enriching 
crop. The plants are from one to four feet high, with trailing or 
climbing stems, compound leaves’ with several pairs of leaflets, 
and magenta, bluish-white, white, and yellow flowers borne singly, 
in clusters, and in racemes. ‘There are from two to ten smooth, 
usually varicoloured seeds in a pod. 

Species and Distribution.—Most perennial vetches are wild. 
The wild annual form, sometimes regarded as a distinct form of 
Vicia angustifolia, is common in dry soils. Bitter vetch (V. er- 
vilia) and wood vetch (V. sylvatica) are indigenous British spe- 
cies, The name vetch is applied to plants of'a few genera other 
than Vicia of the family Leguminosae, including kidney vetch 
(Anthyllis vulneraria); the yellow-blossomed horseshoe vetch 
(Hippocrepis), with its characteristically shaped curved pods; 
milk vetch (Astragalus); and crown vetch (Coronilla): 

Common or spring vetch (V: sativa), a winter annual also known 
as tares, is native to Eurasia and naturalized in North America, 
where it is cultivated in the northern and Pacific states of the 
U.S. and in southern Canada. Hairy or winter vetch (V. villosa), 
also introduced from Eurasia, is grown in states along the south- 
eastern seaboard and the Gulf of Mexico, inland in Oklahoma, 
Arkansas, Missouri and Nebraska, and in Oregon and Washington. 
Common vetch, while widely used as a soil-improving crop, is 
grown in western Oregon and Washington for hay, silage, green 
feed, pasture, and seed; hairy vetch is utilized mainly for seed 
and green manure, Other species grown to a limited extent are 
Hungarian vetch (V. pannonica) and purple vetch (V. atro- 
purpurea), in the Pacific coast states; monantha (V: monantha), 
in the Gulf states; and smooth vetch, a less downy variety of the 
hairy species, grown in both regions and gradually replacing the 
pubescent variety. Seeds of the:hairy and smooth varieties often 
are mixed and sold as hairy vetch. Woollypod (V.-dasycarpa); 
similar to smooth vetch, is of increasing importance in southern 
states, but seed supplies are limited. i 

In Britain, spring varieties do best; they are cultivated for 
fodder, silage, or seed or plowed under as green manure, The pod 
of V. faba, known as Windsor, horse, or broad bean, is the bean 
grown for human and animal consumption since early times; it re- 
mains an important crop in Europe and southeast Asia. i 

Cultivation.—Vetches are adaptable to a wide range of soil 
conditions but yield the greatest bulk of forage on fertile, heavy, 
well-drained soil. Like other legumes, vetches require the pres- 
ence of certain symbiotic bacteria for successful development; 
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such bacteria must be introduced when planting the crop. for. the 
first time. 

By alternating winter and spring varieties of vetch with clover 
or grass, each crop of vetch can be utilized as cattle food when 
at its peak. When used for forage, the crop generally is cut in 
the flowering or early seeding stage. For seed it generally is mowed 
and swathed when the majority of pods are mature, and threshed 
when dry. Shattering varieties, should be cut earlier to reduce 
seed losses. Vetches may be cultivated with rye for early spring 
grazing; grown in association with oats, they form a useful mixture 
for hay, silage, or green fodder. When winter vetch is required, it 
is important to obtain seed from a crop sown in the autumn. 

When intended for seed production, vetches commonly are grown 
in association with companion crops that will reduce lodging (fall- 
ing over and packing down). For silage, typical mixtures for 
autumn sowing on light lands are two bushels of tares and one- 
half bushel of rye per acre; and on heavy lands, two bushels of, 
tares, one-half bushel of beans, and one-half bushel of winter oats, 
On rich lands lighter seedings of tares are required to avoid lodging, 
the difference being made up by increased quantities of beans and 
oats. Lighter seedings of tares are required in the U.S. than in 
Europe, especially when grown for hay or seed. Vetch seed, in 
demand in the southern states, primarily for cover-crop and green- 
manure purposes, formerly was imported from Europe but is now 
largely supplied from states of the Pacific Northwest and from 
Texas, Arkansas, and Oklahoma, 

See also Bean; Catcu Crop; Lecumrnosag. (H.A. Scu.) 

VETERAN, WAR, denotes, in the United States, a person 
who has completed a term of service in the armed. forces and're- 
turned to civilian life; in Great Britain the terms “ex-serviceman” 
and “ex-servicewoman” are more common. Veterans are usually 
thought of as persons who have served their country in time of 
war, but the term has been loosely. applied, particularly since 
World War II, to those who served in peace, as well as in war- 
time, either as combatants or noncombatants. 

During the 20th century the number of war veterans throughout 
the world increased enormously and reached well beyond 100,- 
000,000. By the 1960s, in the United States alone, there were 
22,000,000 war veterans, roughly one-eighth of the total popula- 
tion, and in most European countries the proportion was even 
higher. | In earlier centuries the “veterans problem” was: not so 
great because fewer soldiers were mobilized for war, and their re~ 
turn to civilian life posed fewer problems. Conscripted peasants, 
for example, returned to their accustomed places in society or per- 
haps sold their services to another power that needed mercenary 
troops. Feudal lords, religious charities, or local governments sup- 
ported the few disabled survivors. 

From ancient times down to the 20th century one of the most 
common solutions for the “veterans problem” was to grant tracts 
of land to disbanded soldiers. Land grants were offered to en- 
courage enlistments, reward military service, avoid unrest among 
veterans, or promote the settlement of frontier territory. In 
the United States, which had vast stretches of unsettled land in 
the 19th century, Congress had by 1850 offered 160 ac. to every 
veteran who had’ served at least 14 days in any war since 1776. 
This policy led to the granting of a total of 47,000,000 ac., much 
of which fell into the hands of speculators who bought up veterans’ 
land warrants, Other countries adopted land-grant policies after 
World War I and World War II, but not on such a generous scale, 
Canada’s Soldier Settlement Act of 1918 and its Veterans’ Land 
Act of 1942 provided low-interest loans for the purchase of land, 
livestock, and farm equipment. Australia and New Zealand had 
similar programs. Great Britain, France, and Germany made 
some efforts after 1918 to interest veterans in farming and estab- 
lished agricultural training schools for disabled yeterans. By 
1945, however, land settlement was no longer regarded as a suit- 
able means of aiding veterans, particularly those who were dis- 
abled. In most countries veterans either defaulted on their gov- 
ernment loans or sold their farms within a few years. With war 
veterans more numerous, society more urban and industrial, and 
farm operation more complex, land settlement for veterans lost 


its traditional appeal. 
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Unlike most other countries, the United States at an early date 
adopted a policy of granting liberal military pensions. Pensions 
for war widows and orphans were not common in Europe until 
World War I, but they existed in the United States from the time 
of the American Revolution. Pensions were also granted to U.S. 
veterans with a “‘service-connected disability,” a term that was flex- 
ibly interpreted. Service pensions (without any disability require- 
ment) were eventually introduced after each war, some based on 
as little service as 14 days or a single battle. Short enlistments, 
heavy turnover of military personnel, and large-scale mobiliza- 
tion boosted the pension rolls, and rewarding the veterans became 
a political football in the United States. The costs gradually 
mounted after every war, reached a peak three or four decades 
later, and then declined. In contrast, European pensions, which 
were granted for war-inflicted disabilities, reached a peak shortly 
after each war and then declined. U.S. military pensions tended 
to become principally old-age assistance for veterans and their 
survivors, 

During World War II the governments of the warring powers 
became concerned about the reemployment and readjustment of 
returning citizen-soldiers. They adopted a variety of plans, in- 
cluding conversion of war plants to peacetime production, public 
works programs, job reinstatement, educational aid, employment 
preference, housing programs, and loans for veterans. Govern- 
ments prepared in advance to support temporarily unemployed 
veterans and to increase the number of peacetime jobs. In the 
United States the Selective Training and Service Act of 1940 pro- 
vided that servicemen were entitled to reinstatement in their 
former jobs or in similar positions. The Veterans’ Preference 
Act of 1944 gave veterans special advantages in the federal civil 
service. Many states also enacted laws providing for veterans’ 
preference in civil service, educational benefits, and loans for pur- 
chasing homes, farms, or small businesses. The Veterans’ Emer- 
gency Housing Act of 1946 speeded the construction of homes, 
provided temporary housing for veterans, and gave them prefer- 
ence in buying or renting new homes. 

The most far-reaching veterans program in the United States 
was the Servicemen’s Readjustment Act of 1944, popularly known 
as the “G.I. Bill of Rights.” Because most servicemen were young 
and had not completed their education or become established in 
permanent jobs or homes, the act provided unemployment benefits, 
paid educational expenses, and offered loans at low interest for 
buying homes, farms, or small businesses. Under the readjustment 
training program of the G.I. Bill the federal government paid 
living allowances of from $65 to $120 per month plus the cost of 
tuition, supplies, and equipment for veterans taking college or 
vocational training. By the closing months of 1946 approximately 
2,000,000 veterans were participating in this program, most of 
them in colleges and universities. Other countries made similar 
provisions for their war veterans. All of the British Common- 
wealth countries had educational and training programs for vet- 
erans, as did the Soviet Union. In the 1950s more than 2,000,000 
U.S. veterans took advantage of the same kind of assistance offered 
to those who served during the Korean War. 

Demobilization aid to disabled servicemen reached high levels 
after World War II as all the warring nations expanded their facil- 
ities for hospitalization and rehabilitation. Great progress was 
made in medical and surgical treatment, in reeducation, and in 
vocational guidance and placement services. Veterans’ preference 
and the reservation of certain civil service positions for the dis- 
abled were practically universal, while training allowances and dis- 
ability benefits were more liberal than ever before. 

The U.S. government took a significant step in 1966 when it 
adopted legislation that was widely heralded as a permanent peace- 
time “G.I. Bill of Rights.” The new bill was designed to meet 
the veterans problems resulting from the continued maintenance 
of comparatively large armed forces during the cold war. The new 
law covered men and women who served for more than 180 days 
on active duty any time after Jan. 31, 1955, the expiration date for 
service covered by the Korean War bill. It provided educational 
benefits, housing loans, and limited medical treatment for veterans 
whether or not they had served in a combat zone, such as Vietnam, 
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The bill passed the Senate by a vote of 99 to 0 and the 
a vote of 381 to 0. 

See also American LEGION; BRITISH LEGION; Cincrynaty 
SOCIETY OF THE; VETERANS OF ForEIGN Wars, + 

VETERANS DAY (Armistice Day), the anniversary of the 
cessation of hostilities in World War I (Nov. 11, 1918) and of the 
signing of an armistice between the Allies and Germany, Imme- 
diately after the war, Nov. 11 was set aside in the U.S., Great 
Britain, and France as a day of remembrance for those who had 
given their lives in the war and was generally called Armistice Day, 
After World War II it was recognized as a day of tribute to the 
dead of that conflict as well as of World War I. In Canada it 
came to be known as Remembrance Day. In Great Britain the 
Sunday nearest Nov, 11 was proclaimed as Remembrance Sunday 
and was devoted to honouring the dead of both world wars. After 
the Korean War the president of the U.S. signed a bill (June 1, 
1954) designating Nov. 11 as Veterans Day and proclaiming it as 
as occasion for honouring veterans of all wars. It is usually ob- 
served with parades, speeches, and the placing of floral tributes 
on the graves of servicemen, In the U.S., group naturalization 
ceremonies have come to be an important part of the day’s activi- 
ties. Special services are held at Arlington National Cemetery, 
Arlington, Va., and at similar shrines in other countries, 

VETERANS OF FOREIGN WARS, a U.S. organization 
created in 1913-14 by the merger of three national societies of 
overseas war veterans that were founded shortly after the close 
of the Spanish-American War in 1899. The American Veterans 
of Foreign Service (chartered by the state of Ohio on Oct. 11, 
1899), the Colorado Society of the Army of the Philippines (or- 
ganized in Denver, Colo., Dec. 1, 1899), and another society also 
known as the American Veterans of Foreign Service, formed in 
Altoona, Pa., merged in a convention in Pittsburgh, Pa., to become 
the single, nationwide association that has been known since then 
as the Veterans of Foreign Wars of the United States (VFW). 
The organization received a congressional charter in 1936. 

Membership in the VFW is restricted to “Any male officer or 
enlisted man, or any honorably discharged male officer or en- 
listed man, who is a citizen of the United States of America and 
who has ‘served’ in the Military or Naval Service of the United 
States of America in any foreign war, insurrection or expedition, 
which service shall be recognized by the authorization or the is- 
suance of a campaign medal by the Military or Naval Service 
of the United States of America.” 

The basic aims of the VFW are as follows: to ensure the na- 
tional security through maximum military strength; to speed the 
rehabilitation of the nation’s disabled and needy veterans; toas- 
sist the widows, orphans, and the dependents of disabled and 
needy veterans; to promote Americanism by means of education 
in patriotism and by constructive service to individual com 
munities. x vEW 

The VFW legislative service maintains its office in the 060, 
Memorial Building in Washington, D.C., dedicated Feb. 1, 1 ia 
by Pres. Dwight D. Eisenhower. The VFW also sc a 
central office of its national rehabilitation service in Washing! Hy, 
D.C. This nationwide program serves all disabled vee 
all wars, members and nonmembers alike, in matters of ee 
ment compensation and pension claims, hospitalization, civil oe x 
ice employment preference, etc. Another important fun a 
the organization is the community-service and you ae in- 
programs. The organization annually completes thousands 2 dual 
dividual community service projects through its 10,000 ei vot 
units, known as “posts.” The VFW also supports a yout Le 
gram in which about 5,000,000 youths annually participate in S 
events as rifle meets and sports tournaments. sonal home 

At Eaton Rapids, Mich., the VFW maintains a nation In 
for children of deceased or totally disabled overseas ve Ase 
addition to a Washington, D.C., office, the VFW be 
tional headquarters in Kansas City, Mo. It reported Ee n) 
members in the mid-1960s. J.L. hysi- 

VETERINARY SCIENCE deals with the anatomy a 
ology, and pathology of animals other than man. It me 
diagnosis, prophylaxis and treatment of their diseases an 
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ties; their relationship to man with regard to intercommunicable 
diseases and to the use of their flesh and other products; and their 
scientific breeding, feeding, and handling. In North America and 
to a lesser extent in Europe, however, the breeding, feeding, and 
handling of normal animals is largely in the hands of persons 
trained in the field of animal husbandry. 

This article surveys the general field of veterinary science, while 
the following articles discuss specific aspects: ANIMAL BREEDING; 
ANIMAL HEAT; FEEDS, ANIMAL; POULTRY AND POULTRY FARMING. 
See also Cat; CATTLE; Doc; Horse; Pic; SHEEP; and other arti- 
cles. on various animals, 

Many specific diseases are treated in individual articles, as 
ANTHRAX; BACTERIA; BRUCELLOSIS; CANCER; DISTEMPER, CA- 
NINE; ENCEPHALITIS; Foot-AND-MoutH DISEASE; GLANDERS; 
IMMUNITY AND ĪMMUNIZATION; PATHOLOGY; Psirracosis; RA- 
BIES; RINDERPEST; SWINE FEVER; TULAREMIA; VACCINE THER- 
APY; VIRUSES, 


HISTORY 


Persons serving as animal doctors have existed since earliest 
times. Veterinary science flourished in ancient India, where sepa- 
rate treatises on the diseases of horses and elephants were written, 
and there were hospitals for various species of animals. The legal 
code of the Babylonian king Hammurabi (c: 1800 B.c.) prescribed 
the fees for “doctors of asses and oxen,” and the Egyptian papyrus 
of Kahun (c. 1900 B.C.) gave prescriptions for diseases of dogs and 
cattle.. The ancient Greeks had a class of hippiatroi (literally, 
“horse-doctors”), and a number of writers (Hippocrates, b. 460 
B.c.; Xenophon, b. ¢. 430 B.c.; Aristotle, b: 384 B.c.) gave consid- 
eration to the treatment of animal diseases. The Romans took lit- 
tle interest in medicine, leaving this to the Greek physicians in 
Rome, but several writers on husbandry (Cato, b. 234:8.c.; Varro, 
b. 116 B.c.; Columella, fl. a.D. 60), gave good descriptions of animal 
disease and treatment. The word veterinary comes from the Latin 
veterinarius, “pertaining to beasts of burden,” and the armies of 
the later Roman’ empire hada veterinarium or “hospital for sick 
and wounded horses.” The physician Galen (c. A.D. 130-c. 200) 
wrote on animal physiology. 

The Greek veterinarians of the Roman armies during the Byzan- 
tine period demonstrated a high level of proficiency, superior in 
some respects to that of medical practitioners. Chief among these 
Byzantine veterinarians was Apsyrtus (fl. A.D. 330), whose writings 
mark him as the “father” of veterinary medicine, The Hippiatrika, 
compiled in the 10th century under the direction of Constantine 
Porphrygenitus from these Byzantine writings, has preserved the 
best account of veterinary practice prior to the fall of the east- 
ern empire. Better known is the Artis Veterinariae of the Roman, 
Vegetius (fl. a.D. 450), the last important veterinary writing for 
nearly 1,000 years and the first influential veterinary work to be 
printed (Basel, 1528). Vegetius demonstrated an understanding 
of the importance of segregating sick animals, as well as other 
principles of hygiene and preventive medicine, He also deplored 
the already lowered status of the veterinary art and ridiculed the 
tendency to attribute animal disease to supernatural influences, 
However, this superstition long remained a deterrent to the de- 
velopment of animal medicine. 

From the Middle Ages until modern times, persons called far- 
riers, who in Roman times were merely horseshoers, were attached 
to the cavalry of most countries to treat sick and wounded horses. 
Practice upon the animals of the civilian population also became 
firmly entrenched in their hands. However, they contributed little 
to the general knowledge of animal diseases, and their mean status 
was a factor in deterring educated persons from taking up the pro- 
fession, Practitioners upon cattle, called cow leeches, were even 
more ignorant in their methods, and were looked down upon even 
by farriers. A standstill in veterinary knowledge extended from 
late Roman times to the 18th century. A major exception, how- 
ever, was Carlo Ruini’s excellent treatise, Anatomia del Cavallo 
(“Anatomy of the Horse,” 1598), the first completely original work 
on the horse in more than 1,000 years, which included a section on 

The depredations caused by animal plagues during the 18th cen- 
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tury-in Europe forced a reappraisal of the methods of dealing with 
animal disease. Most significant was the establishment of veteri- 
nary schools throughout Europe in the late 18th and early 19th 
centuries, With veterinary medicine once again in the hands of 
educated men, the profession rapidly regained its lost status and 
its development closely paralleled that of medicine, The methods 
and techniques of one were readily adapted to the other, and with 
the recognition of the close interrelationship of many human and 
animal diseases, human and animal medicine came to be regarded 
as complementary. 

In the United States and Canada, because of the scarcity and 
isolation of domestic animals during the colonial period, which 
was thus characterized by a relative freedom from major animal 
diseases, veterinary science as a profession developed somewhat 
belatedly. 


ECONOMIC ASPECTS 


Preventive veterinary medicine and control measures are of 
great economic importance to animal breeders, farmers and the 
general populace. A precise figure for the losses from animal dis- 
ease cannot be given, but conservative estimates place this at about 
$2,000,000,000 annually in the U.S., or about 10% of the total 
value of livestock. The major causes of loss are parasitism of 
all species; and the complex of conditions resulting in impaired 
fertility of cattle, which probably account’ for about half the 
total. All poultry diseases, together with mastitis and brucellosis 
of cattle, account for about 25%. Other diseases of major im- 
portance are: swine fever (hog cholera), tuberculosis of cattle and 
swine, swine erysipelas, and anthrax and leptospirosis in all species. 
Losses from diseases of dogs and cats cannot be determined re- 
liably. ‘The loss of animals from rabies is not great, but the cost 
of rabies control is high. 

Methods of control include rigid sanitation and the segregation 
of sick animals to prevent the spread of disease, and optimal 
nutrition to increase natural resistance of animals to disease and 
to parasites. Vaccination is employed to create an artificial im- 
munity against such infectious diseases as anthrax, brucellosis, 
canine distemper, rabies, and swine fever. Quarantine is imposed 
to prevent spread of highly contagious diseases once their presence 
is known. Imported animals are regularly quarantined to prevent 
introduction of disease into a country. A regular program of test- 
ing cattle for tuberculosis and brucellosis is carried out nationally 
in the U.S., and infected animals are slaughtered. The addition 
of antibiotic substances to feedstuffs has markedly decreased losses 
from swine and poultry diseases. 


PUBLIC HEALTH ASPECTS 


This discipline requires the attention of many veterinary and 
medical practitioners, research workers and administrators, Tra- 
ditionally it has included eradication and control of the zoonoses 
(diseases communicable between animals and man) and food 
hygiene—primarily the inspection of food products, of animal 
origin. To these have been added industrial hygiene, including 
prevention of air and water pollution and occupational diseases of 
handlers of animal products; radiological health, concerned with 
the biological effects of radiation; space medicine, involving re- 
search on the effects of high altitudes on the animal body; and 
animal cancer research as a means of attacking the problem of 
cancer in man and animals. 

Of the more than 80 animal diseases transmissible between ani- 
mals and man, the more common include: tuberculosis, brucellosis, 
anthrax, rabies, psittacosis, encephalomyelitis (several kinds), 
typhus, plague, Q fever, trypanosomiasis, amoebic dysentery, lep- 
tospirosis, and salmonellosis. In the U.S. bovine tuberculosis in 
man has been virtually eliminated by the work of veterinarians in 
the eradication of the disease in cattle, and much progress has 
been made in the eradication of brucellosis. In many countries of 
the world the zoonoses are a major deterrent to economic develop- 
ment. 

In the U.S., countries of the Commonwealth of Nations and 
most of continental Europe, veterinary inspection of foods of ani- 
mal origin is a major safeguard to consumers of these products. 
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In most countries the various aspects of veterinary public health 
are administered on local and provincial or state levels as well as 
by national governments. 


VETERINARY SCIENCE AS A PROFESSION 


In the United States persons trained in veterinary science are 
usually known as veterinarians; in British Commonwealth nations 
the usual designation is veterinary surgeon. To qualify for mem- 
bership in the profession in many parts of the world, candidates 
must complete an educational program of from five to six or more 
years of work at the university level, after which they must ob- 
tain a licence to practise the profession from some duly consti- 
tuted governmental authority. In Great Britain this authority is 
invested in the Royal College of Veterinary Surgeons. In the 
U.S. a board of veterinarians appointed by the government of each 
state examines the credentials of graduates, gives examinations, 
and recommends those to be licensed; about 1950 a national board 
of veterinary examiners was set up and a number of states accepted 
the examinations of this board in lieu of their own. In both the 
U.S, and Great Britain, qualifications for the profession are set and 
maintained by the profession itself. 

Schools.—Formal veterinary education had its beginnings in 
France. The first school was organized at Lyons in 1762 and the 
second at Maisons-Alfort, a suburb of Paris, in 1765. During the 
half-century following 1765, schools were established in Berlin, 
Copenhagen and London and eventually in nearly every important 
city of Europe. The veterinary schools of other parts of the world 
appeared considerably later. The veterinary schools of Great Brit- 
ain were established in London (1792), Edinburgh (1823), Glas- 
gow (1863), Dublin (1900), Liverpool (1904), Bristol (1949), and 
Cambridge (1949). Each is affiliated with the university of the 
city where it is located. Those of the U.S. are affiliated with Iowa 
State University of Science and Technology (veterinary school 
established 1879), University of Pennsylvania (1884), Ohio State 
University (1885), Cornell University (1896), Washington State 
University (1917), Kansas State University of Agriculture and 
Applied Science (1919), Auburn University (1907), Colorado 
State University (1907), Michigan State University (1909), 
Texas Agricultural and Mechanical College (1916), Tuskegee 
Institute (1945), University of Georgia (1946), University of 
Missouri (1949), University of Minnesota (1947), Oklahoma 
State University (1947), University of California (1948), Uni- 
versity of Illinois (1944) and Purdue University (1957). 

There are two veterinary colleges in Canada: the Ontario Veteri- 
nary college (1862), affiliated with the University of Toronto, and 
the Ecole de Médecine Vétérinaire (1894), affiliated with the 
University of Montreal. Instruction in the latter is in French. 
Veterinary schools in other English-speaking countries include 
Makerere, in Uganda; Onderstepoort, affiliated with the Univer- 
sity of Pretoria, Republic of South Africa; and those affiliated 
with the Universities of Queensland and of Sydney, in Australia, 
and with the University of the Philippines. By the second half 
of the 20th century there were about 180 veterinary schools in the 
world. (See also AGRICULTURAL EDUCATION AND RESEARCH.) 

In the U.S. and some European countries the veterinary schools 
award the degree of doctor of veterinary medicine (D.V.M.). 
Graduates of veterinary colleges in Great Britain do not receive 
the doctor’s degree, but upon admittance to membership in the 
Royal College of Veterinary Surgeons are entitled to append the 
letters M.R.C.V.S. to their names. 

Curriculum,—The fundamental disciplines common to most 
veterinary schools require preliminary training in chemistry, phys- 
ics, zoology, animal husbandry, botany, and languages, as in pre- 
medical education. The preclinical subjects include: anatomy, the 
study of the normal structure of domestic animals, and histology, 
the microscopic anatomy of tissues; physiology, the study of func- 
tion of organs and systems of the body; pharmacology, the study 
of drugs and their actions; microbiology, including bacteriology 
and virology, the study of bacteria and viruses and their immuno- 
logical reactions, and parasitology, pertaining to both ecto- and 
endoparasites and the means of their control; and pathology, the 
study of the effects of disease upon the the body. 
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The clinical subjects can be divided broadly into: medicine 
surgery, preventive medicine, and clinical practice. Internal medi 
cine includes the diagnosis, treatment, and prophylaxis of diseases. 
as they affect animals. Preventive medicine and public heal 
concern the broader aspects of disease prevention and contro 
especially of diseases transmissible between animals and man or 
affecting human welfare, like the contagious diseases of food. 
producing animals. Surgery includes wound treatment, fracture 
repair, the excision of body parts, and the related techniques of 
radiology, anesthesiology, obstetrics, and treatment of lamenesses, 
A clinic is operated to enable students to observe and assist with 
actual cases of disease or other conditions requiring attention, 
In both medical and surgical treatment the same techniques are 
employed as in human practice. i 

Numbers.—The world supply of veterinarians in the 1960s was 
in excess of 90,000, about one-third of them in western Europe 
and another 25,000 in North America. The remainder of the 
world was generally undersupplied. 

In both Great Britain and North America the veterinary popula- 
tion rose steadily from late in the 19th century until the end of 
World War I. During this time a large part of the profession had 
been concerned primarily with horses. There followed a period of 
readjustment to the mechanization of transportation and agricul- 
ture in which pessimism about the future of the profession was 
reflected in declining numbers of practitioners and of ‘students 
entering veterinary schools, After 1935, however, a decided up- 
turn was noted; schools. were forced to limit enrollments, and 
after World War II several new schools were established to' ac- 
commodate increasing demands for admission. “al 

Vocational Trends.—Graduates in the 1960s who had a broad 
cultural and scientific education found many outlets for their tale 
ents. Surveys showed that only about 60% of graduates in the 
U.S. and 50% in Canada went into private practice; the rest were 
employed in salaried positions. A substantial proportion of thos 
who chose to enter practice did so as specialists in one or more 
species, or in such subspecialties as the breeding diseases of cattle, 
In the U.S. the federal department of agriculture was the largest 
single employer of veterinarians. Of these, many were engaged 
in meat inspection; others were in various field activities’ such as 
enforcing quarantine laws and regulations designed to prevent im 
portation of diseased animals and disease-harbouring matenials 
from abroad, the enforcing of interstate shipping laws, and the 
supervision of production of serums, vaccines, and other biological 
products. Many were engaged in research and diagnostic wort 
All of the state governments employed veterinarians for similar 
duties, Others were in the federal public health service and the 
food and drug administration, or the armed services. Some were 
employed as teachers in veterinary and agricultural schools. M 
others were privately employed in zoological parks, food process 
concerns, large dairy companies, pharmaceutical and oe 
manufacturing companies, and animal feed manufacturers. 
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H 
Veterinary associations exist in practically all countries, ¥) 
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their 
purpose being to advance the standards and improve the servi 
of the profession. ; 
The Veterinary Record is a weekly publication of t 
Veterinary Association; the Journal of the American Vet of 
Medical Association, a biweekly, and the American Jo pe 
Veterinary Research, a quarterly, are publications of the Er E 
can Veterinary Medical Association. The International Vete: er 
Congress is organized at approximately four-year intervals, a 
about 60 countries sending delegates. at 
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An increased emphasis on public health and animal eo re 
search is evinced by the increasing number of graduates entem 
these areas. Specialization in practice, always more Or less ee 
acteristic, is increasingly evident. Many specialize in aay NG: 
mals (pets). The extension of contract farming to livestot = ait 
ing, whereby individual stock owners are affiliated with a mar TE 
corporation, has placed increased emphasis upon maintenan 
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herd or flock health, and proportionately less on the treatment of 
individual sick animals. 

A major challenge to veterinary science is the supplying of ade- 
quate service to underdeveloped areas of the world. The plains 
of Africa, for example, could produce vast quantities of much 
needed meat once the problems of animal diseases, such as tsetse 
fly infection, peculiar to this region have been mastered. 

BrstiocrapHy.—L, E. Blauch (ed.), Education for the Professions, 
“Education in Veterinary Medicine,” ch. (1955) ; J. F. Smithcors, Evo- 
lution of the Veterinary Art (1957), The American Veterinary Profes- 
sion (1963) ; Advances in Veterinary Science (1953 et seq.). 

(Wm. A. H.; J. F. Ss.) 

VETO, a negative upon a course of action, preventing or im- 
peding its execution, It is from the Latin veto, “I forbid,” used 
by the Roman tribunes of the people in exercising the right that 
was the real kernel of their power—to reject measures of the 
Senate and the magistrates (see further TRIBUNE). 

A veto is a means of self-protection exercised by a unit of 
government against encroachment by other units of government. 
A veto may be absolute, in which case it cannot be reversed by 
other governmental ‘units; or it may be qualified, or subject to 
being overridden, under certain conditions, by other units. 

The president of the United States is given a strong veto power 
by the Constitution (Art. I, sec. 7). All bills, passed by both 
houses of Congress, must be submitted to the president: To 
veto a bill, he declines to sign it and returns it to the house of 
origin with his)objections.’ ‘The bill is then of no effect unless 
each house, votes by a two-thirds majority to pass it over his 
veto. In such case, the bill becomes law without presidential 
approval, Under the constitution, if the president does not return 
a bill within ten days, excluding Sundays, it becomes law without 
his signature. If, however, Congress adjourns before the ten days 
have elapsed, the president may kill the bill simply by failing to 
act upon it, This is the pocket veto, and it is absolute. 

Early. presidents employed the veto chiefly to object to legis- 
lation, that: they considered unconstitutional. Andrew Jackson 
was the first president to use the vetoi as a means of appealing 
to the public on matters of general policy. Jackson’s veto of legis- 
lation to recharter-the second Bank of the United States was in 
effect,a campaign document which figured prominently in the 
presidential election of 1832, Of. all presidents, Franklin D: 
Roosevelt vetoed the most bills, 631 in all; compared with 251 for 
Harry S. Truman and 181 for Dwight D. Eisenhower. The over- 
riding of vetoes is highly infrequent. 

The United Nations Charter as drafted in 1945 required that 
action by the Security Council on substantive matters could be 
taken only with concurrence of 7 of the 11 members, provided 
that all 5 of the permanent members of the Council were among 
the 7 or more who concurred. This provision had the effect of 
granting a veto on Security Council action to each of the five per- 
manent members—the U.S.S.R., the United States, Great Britain, 
France, and the Republic of China—and was accepted because it 
was felt: that! effective action could be taken only if the big powers 
agreed*among themselves, In 1965, when the Council was en- 
larged to 15. membets, the Big Five retained their veto power; 
action could be taken only if 9 members concurred—the Big Five 
plus four others. 2 

The veto in the Security Council was a serious issue’ during 
the UN’s early years. The Soviet Union, being in a minority 
on the Council, used its veto time after time to block action 
desired. by. the majority. As a result, the effectiveness of the 
Council, and of the whole UN, was greatly reduced. In 1950 
action was taken by the Council to oppose North Korea’s invasion 
of South Korea, only because the U.S.S.R: was at the time boy- 
cotting the Council and its representative was not present at the 
Council meeting, During the 1950s and 1960s the General As- 
sembly, where all members were represented and no one had a 
veto, gradually. came to play a greater role in UN affairs. (See 
further Unrrep NATIONS:) 

For a discussion of the Polish liberum veto, an absolute power 
of veto enjoyed by. individual members of the Polish Diet in the 
17th and 18th centuries, see Potanp: History. For the royal veto 
during the French Revolution, see FRANCE: History: The Revolu- 
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tion and the Fall of the Monarchy. See also references under 
“Veto” in the Index. 

Brstiocrapuy.—Edward C. Mason, The Veto Power (1891) ; Edward 
S. Corwin, The President: Office and Powers, 1787-1948, 3rd ed. rev. 
(1948); Eugene P. Chase, The United Nations in Action (1950); 
Edward S. Corwin and Louis W. Koenig, The Presidency Today (1956). 

(L. W. K.; X.) 

VETULONIA, a city of ancient Etruria (Etruscan VATLNA 
or VATLUNA) in Italy. Its geographical position was long dis- 
puted, but it is now known to lie on the right bank of the Bruna 
River, about 10 mi. (16 km.) NW of Grosseto. 

The site was heavily occupied in the Late Bronze Age, and tombs 
of early Villanovan type, comparable to the earliest Villanovan 
phases at Bologna and in Latium, are found in abundance. Ceme- 
teries of later Villanovan tombs are also’ found; some of these 
consist of groups of pit tombs surrounded by circles of roughly 
dressed stones (tombe a circolo), sometimes under low tumuli. 
Some of these are considered to be transitional between the Vil- 
lanovan (see VILLANOVANS) and,Etruscan phase of Italian culture 
and are regarded by some as the earliest properly called Etruscan 
tombs. The amalgam they present of local Villanovan and non- 
Villanovan objects, some imported from the Near East, is sympto- 
matic of the problem of Etruscan origins (see ETRUSCANS). 
Among imported objects may be listed Urartian cauldrons, Phoe- 
nician silver rings, and Egyptian paste amulets. Some fine filigree 
gold work and a number of amber monkeys were probably locally 
made. From one of the circles (Circolo del Duce) came a bronze 
fasces (double ax bound round with rods). 

Although some Roman houses have been found within the an- 
cient city wall, Vetulonia was of little importance in Roman times, 
by which time its port had silted up. 

See I. Falchi, Vetulonia e la sua necropoli antichissima (1891); D. 
Levi, “Carta archeologica di Vetulonia,” Studi Etruschi, v, 13 ff. (1931). 

(Wm. C.) 

VEUILLOT, LOUIS (1813-1883), journalist and leader of 
the extreme Ultramontane wing of French Roman Catholicism, 
was born of poor parents at Boynes, near Orléans, Oct. 11, 1813. 
He had little schooling and at 13 was working as a clerk in a Paris 
law firm. An incessant reader, he began to write for periodicals at 
18 and developed his talents in provincial journalism. He was 
without interest in religion until 1838, when he was converted on 
a visit to Rome and immediately became involved in polemics. He 
became editor of the newspaper L’Univers in 1843, and from that 
time the paper was his chief organ of expression. Though he 
violently attacked the July Monarchy on the school issue, Veuillot 
quickly became disillusioned with the Second Republic (1848-52) 
and was a champion of Louis Napoleon (who became emperor in 
1852) until the emperor threatened the papal temporal sovereignty 
by his Italian campaign (1859). Veuillot’s continued opposition 
to the emperor's policy led to the:suppression of L’Univers from 
1860 to 1867. In 1870, at the peak of his influence from his 
support of the doctrine of papal infallibility during the first Vati- 
can Council, Veuillot-turned to the Bourbon restoration as the 
hope of the church, His health failed in 1878, but his influence 
persisted in the French church until his death in Paris on March 
7, 1883. 

? Veuillot was an enemy of all conciliation and accommodation, 
pessimistic about human progress, filled with hatred for bourgeois 
institutions and all that stemmed from the Revolution, despising 
industrialism and its agents. He’ wrote precisely, popularly, and 
satirically and was’ adroit in the manipulation of public opinion, 
the power of which he fully understood, Merciless toward op- 
ponents, including all he chose to call liberal Catholics, he finally 
drew a rebuke from his admirer, Pope Pius IX, for his “bitter 
zeal í 

Veuillot’s collected works, Oeuvres complètes (1927-38), include 
1 volume of poetry, 11 of correspondence, 12 of short pieces, and 
13 of full-length books. (J. N. M; X.) 

VEURNE (Furnes), a market: town in- West-Vlaanderen 
(West Flanders) Province, Belgium, lies on the fertile coastal 
plain of the Veurne-Ambacht Polders at the junction of four canals, 
6 mi, (9.7 km.) WSW of Nieuwpoort. Pop. (1961) 7,330. Its 
foundation (c. 870) is attributed to Baldwin I Iron-Arm or Fer- 
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reus, first count of Flanders. Historic buildings grouped around 
the quaint Grote Markt (Grand’ Place) include the 15th-16th 
century Spanish Pavilion (until 1586 the town hall, now housing 
the police court, public library, and Museum Baretta); the Old 
Meat Market (1615, now a theatre); the Gothic St. Nicholas 
Church (14th century) with its massive tower; the Spanish Guard 
House (1636); the Hôtel de Ville (1596-1612); the Court of 
Justice (1618); the great Gothic Belfry (1628, burned in 1940 
but restored) ; and Ste. Walburga’s Church (dating from the 13th 
century). Veurne is known for its annual processions of the Holy 
Cross (in May) and of the Penitents (in July). 

VEVEY (German Vivis), a town in Vaud Canton, Switzerland, 
lies at the mouth of the Veveyse River near Montreux and the 
eastern extremity of the Lake of Geneva, 124 mi. (20 km.) ESE 
of Lausanne. Pop. (1960) 16,269, mostly French-speaking and 
Protestant. Originally a Roman settlement (Viviscus), the town 
developed as a trading centre. Historical buildings include the 
11th-century St. Martin’s Church, La Grenette (grain exchange, 
1808), the Hotel de Ville (1710), the Cour au Chantre (prefectural 
offices, 1746), the 15th-century chateau (now a museum), and St. 
Jean’s Tower (1329). The Jenisch Museum houses collections of 
fine arts and natural history. Commercial activities centre around 
the celebrated chocolate industry; the metal, leather, wood-work- 
ing, and printing industries; and tourism. The town has steamer 
connections with other lake resorts and is on the main Simplon 
Railway. It also has funicular and cogwheel links with Mont 
Pélerin and Les Pléiades. (F. Mv.) 

VEZELAY, a village of north-central France, in the départe- 
ment of Yonne, 10 mi. (16 km.) WSW of Avallon. Pop. (1962) 
437. Its history is bound up with the great Benedictine Abbey, 
founded in the 9th century under the influence of Cluny. After 
the acquisition of the relics of St. Madeleine it became a great 
pilgrimage centre and grew in size and importance. It was there 
that St. Bernard preached in 1146 before Louis VII to inspire the 
Second Crusade, but the influence of the abbey declined from 
the end of the 13th century. The town’s medieval walls are well 
preserved, and two massive towers flank the Porte Neuve. The 
Basilique de la Madeleine, one of the largest monastic churches in 
France, standing on a hill above the Cure River, was built’ at the 
beginning of the 12th century; it is famous for its groin-vaulted 
nave, the high main vault being flanked by lower side vaults. The 
choir was rebuilt in Gothic style in the second half of the 12th 
century, and the building was restored in the 19th century by 
Viollet-le-Duc. Nearby, the medieval castle of Bazoches was re- 
built by Vauban, who is buried in the local church. (Ar. E. S.) 

VIAN, SIR PHILIP (1894- ), British admiral, who built 
up a remarkable record of active service during World War II, 
was born in London on Aug. 25, 1894. Educated at the Royal 
Naval Colleges at Osborne and Dartmouth, he served at sea 
throughout World War I and was in command of a destroyer 
flotilla in 1939. On the night of Feb, 16, 1940, Captain Vian’s 
destroyer “Cossack” entered Josen fjord near Bergen, ran along- 
side the German armed supply ship “Altmark,” boarded her and 
rescued 299 British prisoners. On May 26, 1941, his flotilla shad- 
owed and harried the German battleship “Bismarck,” sunk by 
British battleships next day. Promoted rear admiral in June 1941, 
he later commanded a cruiser squadron in the eastern Mediter- 
ranean, a “hot spot” of the naval war where the British were 
heavily outnumbered. On March 22, 1942, Vian’s light forces, 
brilliantly handled, staved off an attack on a Malta convoy in the 
Gulf of Sirte by a modern Italian battleship supported by heavy 
cruisers and destroyers—described by Winston Churchill as “a 
naval episode of the highest distinction,” Vian, who was knighted 
in 1942, later commanded the British task force in the Normandy 
landings in 1944 and the British aircraft carrier squadron in the 
Pacific in 1945. In 1960 he published a volume of memoirs, Action 
This Day. (W.S. Ja.) 

VIANA, CHARLES OF ARAGON, Prince oF (1421- 
1461), was the son of the future John II of Aragon and Blanche, 
daughter of Charles III of Navarre, who succeeded her father in 
1425. Charles was accepted as heir-apparent by the Navarrese 
Cortes (1428), taking the title created by his grandfather for crown 
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princes of Navarre. On Blanche’s death (1441) her testament was 
found to direct Charles not to use the royal titles Without his 
father’s consent. John regarded his son with jealous animosity 
and consent was not forthcoming, but the prince, for a time d 
governed Navarre as viceroy; later, however, John sent his second 
wife, Juana of Castile, to supervise the Navarrese government 
(1451) and civil war began between beaumonteses, who de. 
fended the prince’s rights, and agramonteses—supporters of Juana, 
Defeated and disinherited, Charles fled to the Neapolitan court 
of his uncle, Alfonso V of Aragon (1455), devoting himself to 
literary studies in Messina. When Alfonso was succeeded in 
Aragon by John (1458), the Sicilians offered theit throne to 
Charles, who, however, declined it and obeyed an order to return 
home. He was enthusiastically received by the Catalans, who 
demanded his formal recognition as heir to the Aragonese throne, 
The intrigues of Queen Juana on behalf of her own son Fernando 
prevented this, and Charles was again imprisoned by his father 
(1460). -The Catalans then rebelled (February 1461), forcing 
John II to proclaim Charles his heir and governor of Catalonia 
(June). But the prince died on Sept. 23, 1461, leaving John to 
cope with a general rising of the Catalans, who believed—probably 
without reason—that Charles had been murdered. Though ami- 
able and cultured, Charles lacked political resolution. He wrote 
a chronicle of the kings of Navarre and translated Aristotle’s 
Ethics. (P. E. R.) 

VIANNEY, SAINT JEAN BAPTISTE MARIE (1786- 
1859), known as the Curé p’Ars and famous for the supernatural 
powers ascribed to him, was born on May 8, 1786, at Dardilly, 
near Lyons. Though not without talent, he encountered almost 
insuperable difficulties when at the age of 18 he started to learn 
Latin, for he had received only the most elementary education. 
When scarcely begun, his studies were interrupted for two years 
while he went into hiding to avoid conscription. After some pri- 
vate coaching in theology, he was ordained in’1815 and was made 
assistant priest at Ecully. In 1818 he became parish priest of 
Ars, 22 mi. from Lyons. Religion was at a low ebb in the village, 
but by his prudence and gentleness, his daily catechizing, and the 
example of his life, the curé made it a model parish. Reports of 
his holiness and his supernatural powers soon spread abroad, 
Nocturnal molestations by the devil (Je grappin) often troubled 
him. By 1827 people flocked to Ars from every part of France. 
Every year from 1845 until his death in Ars on Aug. 4, 1859, about 
20,000 persons of every age and condition visited Ars to see a 
saint, to speak to him, to ask his prayers, but above all to make 
their confession to him, so that the holy curé daily spent as many 
as 12 or even 15 hours in his confessional at all seasons of the 
year. The curé d’Ars was canonized in 1925 and his feast day is 
Aug. 9. 

Brsrrocrapny.—His sermons were ed. by M. A. Delaroche, Gl 
(1928). See also F. Trochu, The Curé d'Ars, Eng. trans. by E. 6) 
(1927) ; L. C. Sheppard, Portrait of a Parish Priest (1958). AR! ih A 

VIAREGGIO, a seaside resort of Tuscany, Italy, in ee 
Province, on the Ligurian Sea, 13 mi. (21 km.) NW of Pisa ‘ng 
rail. Pop. (1961) 46,934 (commune). Sheltered:by dense ae 
woods, with the splendid Apuan Alps to the north, it is ears? 
all the year round. In summer its famous 5}-mi. beach 0} oe 
sand attracts thousands of bathers. There is a’small power 
yachts. The body of Shelley was burned on the shore near ee 
gio after his death by drowning in 1822; the poet is commemor i 
in the Piazza Shelley by a bust sculptured by Urbano mee 
(1894). Giacomo Puccini’s villa at nearby Torre del Ban 
relics of the musician and is the site of his grave: (R0. vending 

VIAU, THÉOPHILE DE (1590-1626), one of the le 
French Baroque poets, usually called simply THÉOPHILE, 
in 1590 at Clairac, near Agen, of a Huguenot family © testant 
nobility. His varied education included a period at the ape ede 
academy of Saumur (1611); in 1615 he was registered as de Tater 
at Leiden with his friend Guez de Balzac (with whom ™® 
quarreled violently). On his return from Holland he ee re the 
up by noble patrons, of whom the Montmorency family Me court 
last and most famous, and he became a prominent figure a whi 
as well as a leader of the freethinkers (libertins), 2 gTOUP 
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was growing powerful during these intellectually and politically 
turbulent years. His brief prosperity came to an end in 1623 when 
he was charged with complicity in the publication of the licentious 
and antireligious Parnasse satyrique. He failed to appear, was 
condemned to death in absence, and burned in effigy. Later in the 
year he was caught attempting to escape from France, again ac- 
cused, and finally released with a nominal sentence of banishment 
in September 1625. Broken in health and spirit, he died in Paris 
on Sept: 25, 1626. 

Théophile’s work includes the tragedy Les Amours tragiques de 
Pyrame et Thisbé (first performed c. 1621, published 1623) and a 
number of prose fragments. His verse is marked by a strong feel- 
ing for nature (as in the splendid ode on morning, “Le Matin”). 
original and ingenious imagery, and beauty and gaiety often 
tempered by apocalyptic visions and the thought of death. Some- 
times the contrasts are so violent that the word Baroque hardly 
suffices; the ode “Un corbeau devant moi croasse” (“In front of 
me a raven croaks”) is almost surrealistic. 

BIBLIOGRAPHY, —Oeuvres complètes, 2 vol., ed. by M. Alleaume (1855— 
56) ; Oeuvres poétiques, 2 vol, ed. by J. Streicher (1951-58). See also 
F. Lachévre, Le Procès du poète Théophile de Viau, 2 vol. (1909); A. 
Adam, Théophile de Viau et la libre pensée française en 1620 as 

(R. A. SA. 

VIBORG, a town and amt (county) of Denmark in north- 
central Jutland. The’town lies on Viborg Lake, 37 mi. (60 km.) 
NW of Aarhus (Arhus). Pop. (1965) 24,702. Notable buildings 
include the Romanesque ‘cathedral of Our Lady on the Mount 
(1130-69, rebuilt 1864+76) with frescoes by Joakim Skovgaard; 
the medieval Black Friars’ and Asmild churches; and the old 
Baroque Town Hall (1728) now a museum and seat of the High 
Court of Jutland. The chief commercial products’ are beer, 
lingerie, and tire treads.’ Wiborg was originally a heathen sanctu- 
ary, and later a royal town and capital of Jutland. From 1065 
it has been the seat of a bishop. 

Viborg amt (area 1,178, sq.mi. [3,050 sq.km.]; pop. [1965] 
166,540), largely agricultural, embraces Salling Peninsula, Fur 
Island in Limfjorden, part of Himmerland, and the lakes of Tjele, 
Viborg, and Hald: It is drained by the Gudenå, The Dollerup 


Hills lie south of the town of Viborg, the capital. The port of 
Skive on Salling has iron founding, food processing, and fishing. 
(Aa. Bo.) 


VIBRATION CONTROL. The study of mechanical vibra- 
tions is the study of the oscillatory motion of a mechanical part 
about some equilibrium, or neutral, position. Every structure or 
machine exhibits this phenomenon to some extent when subjected 
to a shock or an oscillating force. There! are some cases. where 
the vibration is essential to the operation of machines; examples 
are musical! instruments, vibra- 
tory grain separators and vi- 
brating conveyor belts. , Often, 
however, vibration: produces un- 
desirable effects and must: be re- 
duced, For example, vibration 
may produce structural failures, 
excessive wear of rubbing sur- 
faces, disturbances of delicate in- g 
struments and noise ‘or other 
discomforts. This varticle will 
discuss only cases involving un- 
desirable vibrations, Thus vibra- 
tion control will mean vibration’ 
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Vibration in automobiles is caused also by unbalance in the 
engines. For this reason, engines are elastically mounted on the 
automobile chassis (see fig. 1). Used in this way, the elastic mem- 
bers are called vibration isolators, Their purpose is to ensure that 
only a minimal part of the unbalanced forces in the engine are 
transmitted to the frame of the automobile. 

Principles of Vibration Isolation.—The choice of vibration- 
isolation systems depends upon the mass of the part to be isolated 
and the character of the shock or oscillating force. Fig. 2 indi- 
cates the essential parts of a simple vibrating system under the 
influence of an oscillating force. This system approximates that of 
the automobile engine supported 
on the chassis by vibration iso- 
lators. The force is a result of 
the unbalance in the engine and 
is represented by Fsinwt. This 
force, the maximum value of 
which is indicated by F, varies in 
magnitude with time ¢ at a fre- 
quency of w radians per second 
(depending on the speed of the 
engine). If the engine were 
bolted directly to the frame. the 
entire force would be transmitted 
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EQUILIBRIUM 
POSITION 


to the chassis. 

The purpose of the isolators is 
to diminish the force that. is 
transmitted to the frame. 

The isolators have two func- 


(CHASSIS) 


FIG. 2,—SCHEMATIC DRAWING OF 
ESSENTIAL COMPONENTS OF AUTO- 
MOTIVE ENGINE ISOLATED FROM 
CHASSIS 


reduction, 

Good examples. of vibration- 
control methods are found in 
automobiles, Without proper de- 
sign of the suspension system, 
shocks and vibration caused by 
road irregularities would be 
transmitted directly from the 


wheel and axle assemblies to the chassis. 
systems comprise two primary com 
consisting of a steel or air spring, an 


BY COURTESY OF BUICK MOTOR DIV., GENERAL 
MOTORS CORP. 
FIG. 1.—VIBRATION ISOLATOR FOR 


AUTOMOBILE ENGINE; ISOLATOR 
(OUTLINED IN WHITE) AND ENGINE 
ARE SHOWN. LIFTED AWAY FROM 
CHASSIS 


Automobile suspension 
ponents—an elastic member, 
d a shock absorber (q-v.), to 


damp out the motion of the elastic member. 


tions—to act as springs support- 
ing the mass m of the engine and to dissipate energy as dampers 
and thereby restrict the magnitude of the vibration, In the case of 
the automobile wheel-suspension system these two functions are 
performed separately by two components, springs and shock ab- 
sorbers. However, in the engine suspension, these two functions 
are performed by single units, 
usually made of rubber. The 
springs exert a force on the en- 
gine and the chassis which is pro- 
portional to. their deformation, 
This force will always tend to re- 
turn the engine to its nonvibrat- 
ing (equilibrium) position, ‘The 
stiffness of the springs is indi- 
cated as k pounds per inch of de- 
formation. Dampers exert a 
force on the engine and the 
w chassis which is dependent on the 
speed of the relative motion of 
the engine with respect to the 
frame. Since this force is always 
opposite to the motion, it dissi- 
pates energy, and its magnitude 
is determined by multiplying the 
velocity by the damping coeffi- 
cient c. 
In terms of the displacement x from the equilibrium position 
(see fig. 2), the differential equation describing the motion of the 
engine with respect to the frame of the automobile is 
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FIG. 3.—AMPLITUDE OF VIBRATION 
AS RELATED TO VIBRATION FRE- 
QUENCY FOR VARIOUS AMOUNTS OF 
DAMPING 

(Natural frequency = w, = Vk/m) 


moe, GE + kx = F sin at (1) 
The solution of this equation indicates that, after transient vibra- 
tions caused by starting die out, the engine will vibrate with a 
frequency equal to the exciting frequency (frequency of the force 
Fsinwt) and with an amplitude A (maximum displacement from 
the equilibrium position) given by the expression 


F. 
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A plot of this amplitude in relation to frequency appears in fig. 
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(3) 


the amplitude approaches a large value. This condition is known 
as resonance, and the frequency w, is called the natural frequency 
or resonant frequency. 

It is apparent also from fig. 3 that increased damping (shown 
by increased values of ¢ for two of the curves) reduces the ampli- 
tude of vibration of the engine. 

The force transmitted to the chassis through the isolators, F,, 
is equal to the sum of the spring force and the damping force, 
and it also will vary with a frequency equal to the exciting fre- 
quency. 

The maximum value of this force can be shown to be 


j PVE GF 
E mA oe a 


A plot of transmitted force in relation to frequency (see fig. 4) 
shows that this force is large in the vicinity of resonance. In 
fact, it is apparent that only when the exciting frequency is larger 
than the natural frequency w, by a factor of at least y2 times 
is the transmitted force less than F (that is, less than what it 
would be if no isolators were used at all). It is also apparent 
that using no isolators at all would be better than using isolators 
that give a natural frequency so high that the exciting frequency 
can not exceed it by at least \/2 times. In general, then, isolators 
must be chosen so that, when ap- 
plied to a particular mass, they % 
produce a natural frequency 
(wn = Vk/m) which is substan- 
tially lower than the frequency of 
the vibration to be isolated. 
Since the mass of the machinery p 
usually cannot be increased, the 
isolators must be chosen so that 
their stiffness & is low. 

Another conclusion to be drawn 
from fig. 4 concerns the proper 
amount of damping. It can be 
seen that in the region where the 
isolators are effective (i.e., for an 
exciting frequency greater than 
V2w,), damping increases the 
magnitude of the transmitted 
force. It might appear, therefore, that the best situation would be 
to have no damping at all. However, this is not true, for in most 
practical cases the applied force must be brought up from zero 
speed to the operating speed, and during this time the system will 
be operating in the resonant region. In this region damping is 
desirable. 

Therefore, it may properly be concluded that for these condi- 
tions the isolators should have as little damping as possible but 
not so little that excessive vibration will result when the machin- 
ery is brought up through resonance to operating speed. 

In the case just cited and in all cases of isolation from steady 
vibration, the effectiveness of the isolators does not depend pri- 
marily on their damping characteristics; rather, it depends upon 
their ability to produce a low natural frequency which allows the 
equipment to move in a natural way in response to the applied 
exciting forces and its own inertia, 

The case of isolation from shocks is more difficult to discuss, 
partly because the term “shock” encompasses many different kinds 
of phenomena. However, any use of the term implies a sud- 
den force or motion. For this reason isolation from shock re- 
quires suspension systems which store energy rapidly and then 
release it slowly or dissipate it quickly in the form of heat. In 

either case, the damping characteristics usually play a more im- 
portant part in the isolation systems than they do in the case of 
isolation from steady vibration. This is the reason for the special 
shock absorbers on the automobile wheel-suspension system in 
addition to the suspension springs. 
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Vibration Isolators. —Vibra. 
tion isolators are made up of 
many different materials and in 
many shapes and sizes, They 
may be classified in three general 
categories: (1) self-contained 
isolators; (2) metallic springs; 
and (3) resilient pads. 

Self-contained rubber isolators 
are made of natural or synthetic 
rubber bonded to metal parts 
with appropriate mounting holes 
or other means of attachment, 
Cross-sectional views of some of 


$z the common types are shown in 


S.—-SELF-CONTAINED RUBBER 
ISOLATORS FOR VARIED MOUNTING 
CONDITIONS AND SPRING RATES 


FIG. 


fig. 5. 

Metallic springs, in either leaf 
or coil form, are often used as 
isolators by attaching them di- 
rectly to the machinery, and coil 
springs are also used in self-con- 
tained vibration isolators in place 
of rubber.: When the latter is 
done, additional damping devices 


« are often provided in the isolators 


because of the small damping 
characteristic of the coil springs. 
Resilient pads, often used un- 


der the bases of heavy machinery, 

are available in a variety of materials and in many shapes and 
sizes. Some of the more common materials are cork, glass fibre, 
felt, sponge rubber and neoprene and other synthetic materials, 
Bretiocrarny.—R. Cohen, Introduction to Mechanical Vibrations 
(1958) ; C. E. Crede, Vibration and Shock Isolation (1951); J. P. Den 
Hartog, Mechanical Vibrations, 4th ed. (1956) ; S, Timoshenko and D. 
H. Young, Vibration Problems in Engineering, 3rd ed. (1955). 


(Ra. C.) 

VIB a genus of handsome shrubs (rarely small 
trees) of the honeysuckle family (Caprifoliaceae, g.v.), comprising 
about 120 species, found in temperate and subtropical regions, 
especially in eastern Asia and North America, many of which are 
planted for ornament, They are usually upright, rather large 
shrubs—some species may be up to 15 ft. high—with opposite, 
simple, medium-sized leaves and numerous small flowers, mostly in 
large umbellike clusters, the marginal flowers often showy, much 
enlarged, and sterile. The fruit (a drupe), is often highly coloured, 
with a single, usually flattened stone. ized 

Two species found widely in Europe and Asia, and naturalize 
in the eastern United States are V. Jantana (wayfaring tree) an 
V. opulus (cranberry tree), The common snowball of the gardens 
is a floral variant of the latter; the Japanese snowball is V. tomen- 
tosum sterile (or V. t. plicatum). In the United States and eae 
15 or more species occur, several of which are widely distributi 3 
Four species almost attain the size of small trees: V. je 
(nanny berry), V. prunifolium (black haw), V. rufidulum (sou wi 
ern black haw), and V. obovatum (small viburnum). Well-kno 7. 
shrubby species are V. trilobum (high-bush cranberry), ai 
alnifolium (hobblebush), V. dentatum (arrowwood), and V. at 
folium (dockmackie). ET 

Besides the foregoing many other species are a att 
ornament, the finest include V. carlesi of Korea, grown oa carl- 
doors and forced in the greenhouse for its fragrant bloom; "- wi 
cephalum, a very fragrant hybrid; V. dilatatum of bean brid. 
persistent red fruit; and V. burkwoodi, a semi-evergreen ably 
All these are fine garden plants, hardy in regions of reas 
mild winters. d north- 

The evergreen sorts are hardy in southern England Be uresti- 
western and southeastern coastal U.S. These include the fragrant 
nus (V. tinus), with white, winter-blooming flowers; the i 
V. odoratissimum and V. japonicum of Japan; the paS suspett 
V. rhytidophyllum of China; and the pinkish-flowered AE 
sum of the Ryukyu Islands, near Formosa. viai Tr) 
propagated by seed or by cuttings. N: 
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VICAR (Latin. vicarius, “substitute”), a title, especially ec- 
clesiastical, describing various officials acting in some special way 
for a superior. The vicarius was an important functionary in the 
Roman Empire as reorganized by Diocletian. It remained as a 
title of secular officials in the Middle Ages, when it was used, for 
instance, of representatives of a count administering justice for 
him in the country or small towns. 

The title of “vicar of Christ,” though used by bishops occa- 
sionally up to the 9th century, became the special designation 
of the popes starting in the 8th century and in time replaced the 
older term of “vicar of St. Peter.” It expresses the Roman Catho- 
lic belief in the pope’s primacy of honour and jurisdiction in the 
church. 

The term vicar, or legate (q-v.), was used of the representative 
of the pope to the Oriental councils. Starting in the 4th century, 
vicar of the apostolic see or vicar apostolic came to mean a resi- 
dential bishop with certain rights of surveillance over neighbouring 
bishops. By the 13th century the term designated an emissary sent 
from Rome to govern a diocese that was without a bishop or in 
special difficulties, The Roman Catholic Church in England was 
governed by vicars apostolic from 1685 until 1850 when Pope Pius 
IX reestablished the hierarchy. At the present day vicars apostolic 
are generally titular bishops appointed to rule territories not yet 
erected into dioceses in Christian and missionary regions. 

In the Anglican Church a vicar general is employed by the arch- 
bishop of Canterbury and some other bishops to assist in such 
matters as. ecclesiastical visitations. In the Roman Catholic 
Church the bishop appoints a vicar general as the highest adminis- 
trative officer of the diocese, exercising most of the powers of a 
bishop. Particularly since the Council of Trent, this title has re- 
placed the more ancient one of archdeacon, The pope governs 
his own diocese of Rome through a cardinal vicar and a special 
vicar general for the Vatican City itself. 

Where cathedral chapters exist, a cathedral canon is appointed 
to rule the diocese upon the vacancy of the see, with the title of 
vicar capitular.: Roman Catholic bishops generally divide their 
dioceses into regions consisting of several parishes called forane 
vicariates, deaneries, etc. The priest in charge of such a region 
is called a vicar forane or rural dean. In canon law a priest work- 
ing with or in place of the pastor of a parish is called a vicar, 
or, more popularly, curate. Thus in France a curé is assisted by 
several vicaires. In the Church of England a vicar is the incum- 
bent of a parish whose revenues belong to another. In the Protes- 
tant Episcopal Church he is an assistant clergyman to a rector. 

(F. R. Ha.) 

VICENTE, GIL (1465/70?-1536?), chief dramatist of Por- 
tugal and, in his time, of Europe, was also a lyric poet unrivaled 
in Portuguese between King Diniz and Camões, or in Spanish, 
save by Santillana, before Garcilaso. His birth date is estimated 
by reconciling conflicting allusions to age in parts he may have 
taken in plays themselves insecurely dated. Even the assumption 
that he acted in his own works rests largely on a misunderstood 
preface to his first play (performed before the royal family in 
1502) and an ambiguous contemporary mention of him as auctor 
et actor (“actor” probably meaning “producer”). Firmer grounds 
exist for equating him with the goldsmith of the same name from 
Guimaraes who was made overseer of gold and silver work for 
major buildings at Lisbon and Tomar in 1509 and Master of the 
Mint in 1513, Earlier he had fashioned a monstrance (1506), the 
masterpiece of Manueline craftsmanship, from the first East Afri- 
can gold, brought by Vasco da Gama on. his return from India in 
1503. 

The dramatist’s considerable learning has been held to be in- 
consistent with an apprenticeship, and his known dependence on 
patronage inconsistent with a goldsmith’s possession of valuable 
stock-in-trade, But inventories are as illusory a criterion of wealth 
as was the bullion then flowing through Portugal to the king’s 
creditors in Antwerp (it is perhaps significant that Vicente’s only 
artisan character whose craft is dramatically relevant is a gold- 
smith trying to collect a small account). And if his erudition has 
been unduly minimized by those eager to make him a craftsman, 
his structural rather than merely decorative use of motifs from 
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the plastic arts is remarkable. That he read widely, sometimes in 
Latin, and could put his reading to immediate use is beyond doubt; 
that it was either systematic or perforce incompatible with the 
noblest of crafts has yet to be demonstrated. 

The sale of the Mastership of the Mint in 1517 yields the last 
document relating to the goldsmith, The first to mention the 
dramatist appoints him to organize festivities for Manuel I’s entry 
into Lisbon in 1520 with his new queen; the inference is that the 
Master of the Mint had become Master of the Revels. In fact, 
as the dowager Queen Leonor’s protégé, Vicente had had a monop- 
oly of court theatricals for almost two decades. Of his extant 
plays, 19—all but five religious—date from these first 19 years, 
and 29—all but five secular—from the next 15. Of these 48 works, 
18 are in Portuguese and 12 in Spanish; in the rest individual 
characters use either language. Double and treble variations on a 
single theme often link the two languages and categories, as in 
the Spanish religious Auto de los Cuatro Tiempos (“The Four 
Seasons”) and its bilingual secular sequel the Triunfo do Inverno 
(“Winter’s Triumph”), or the plays—two Portuguese and one 
Spanish—on the Ships of Heaven and Hell. . This economical 
practice not only enables Vicente to illuminate like situations 
from different angles but frees his inventive powers for experi- 
ments, unique in Europe, in dramatizing such nondramatic mate- 
rial as the canonical office of Lauds (Cuatro Tiempos), Lucian’s 
dialogues (the Barca do Inferno or “Ship of Hell,” the earliest 
Portuguese use of Greek models), the parable of the Good Samar- 
itan (Auto da Alma), or novels of chivalry (Don Duardos). 

Such experiments reflect the novelty, in Portugal, of drama 
itself. Apart from mummers’ pageants in hall and marketplace and 
simple liturgical representations in church, only the infant Span- 
ish theatre was to hand. All these Vicente also exploited, with 
an intuition as much lyrical as dramatic. Songs do not merely 
serve, as in his Spanish contemporary Juan del Encina (g.v.), to 
round off his plays; they habitually advance the action or give 
psychological depth to a situation or character. Once again in- 
novation is matched by economy. The Castilian villancico, begin- 
ning with an anonymous traditional theme-stanza, is comparable 
to Vicente’s plays on pre-existent themes. The parallelistic Por- 
tuguese cantiga, with its repetitions and changing perspectives, 
recalls his “paired” plays. Vicente’s own favourite lyric form is 
the parallelistic villancico, which combines the labour-saving fea- 
tures of both, and into which for good measure he introduces 
deliberate irregularities to offset the usual monotony of parallelism. 

Vicente himself divided his early plays into moralities, com- 
edies, and farces. But the first, whose processional structure con- 
stantly recalls their origin in liturgy, bear scant resemblance to 
their European congeners. The latter two, catering to the 
court taste for allegorical spectacle, increasingly betray their de- 
scent from equally processional secular pageantry, finally dis- 
solving into series of dazzling episodes, with characters replaced 
by types—shepherds, sailors, and bawds, hunting parsons and 
stony-broke squires, Negroes, Jews, Gypsies, mincing Frenchmen, 
blustering Castilians—readily identifiable by stage dialects or stock 
attitudes and reusable at need. Even here, however, economy of 
effort has its positive side, for this very limitation universalizes 
Vicente’s polyptych of Portuguese society in the Age of Discovery. 
With all their flaws, the secular and religious genres contain be- 
tween them at least a score of plays unequaled in the Peninsula 
before Lope de Vega. 

Vicente’s first considerable work, the Auto da India (1509), a 
sly farce casually revealing how wives behave while empire-build- 
ing husbands are away, already exemplifies both the unabashed 
acceptance of contrasts between reality and ideals that was to 
immunize him against cynicism, and the difficulties that have ever 
since faced patriotic literary historians eager to represent him as 
a confirmed imperialist. An apparently artless Spanish Nativity 
play, the Sebila Casandra (1513?), based on sacred iconography 
and containing some of the loveliest short poems in the language, 
introduces Hebrew prophets and classical sibyls as Castilian shep- 
herds, led by Solomon and Cassandra, to predict the Incarnation; 
accumulated anachronisms, emphasizing the timeless quality of the 
event, foreshadow the sacramental plays of a later age. The no 
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less lyrical and theologically more ambitious Cuatro Tiempos 
(1514?) similarly juxtaposes the shepherd-king David and Jupiter, 
who as representatives of Scripture and natural law confess them- 
selves superseded by grace, personified in the newborn Christ and 
interpreted according to Ramon Llull. Now, however, in contrast 
to the earlier Judaeo-Classical duality, all creation—symbolized 
by the seasons, elements, animal and vegetable kingdoms, and 
angelic orders, disposed as in a rose window round the figure of 
Christ—joins in praise. With Mofina Mendes (1515?) Vicente 
departs still further from the conventional Nativity by incor- 
porating the implicit social criticism of the /ndia play and extend- 
ing it explicitly to clergy and papacy. His next butt, in Quem 
tem Farelos? (“Any Bran for Sale?” 1515?), is the squirearchy, 
whose pretensions to rank, valour, and amatory prowess he punc- 
tures with the aid of inspired anticipations of such devices as the 
telephone monologue and the “fade-in.” 

His sacred drama culminates in 1517-19 in the Barca (“Ship”) 
plays and the Auto da Alma (“The Soul”), which with the Obra 
da Geragam Humana (“The Human Race”), plausibly attributed 
to him, constitute the supreme achievement of pre-Calderonian 
divine allegory. This line of development is then abruptly aban- 
doned in an apparent revulsion from asceticism that can be mea- 
sured by comparing “The Four Seasons” with its greatly expanded 
sequel, the misnamed ‘Winter's Triumph” (1529), which ends in 
victory for Spring and an almost pantheistic exaltation of the 
life force. Vicente’s second or secular phase is marked by doubled 
productivity and an evident preoccupation with rebirth and re- 
newal, not only through the seasonal cycle of Nature but through 
human love. In the Comedia del Viudo (“The Widower,” 1524?), 
associated with Vicente’s own bereavement, the omnia vincit Amor 
theme is touched with autumnal melancholy; but his secular mas- 
terpiece Don Duardos (1525?), for which “The Widower” can be 
seen as a marvelous preliminary sketch, is one sustained apotheosis 
of Love as lord of the world, 

To attribute such a change of heart solely to his change of 
patron from the austere dowager queen to John III the Pious will 
hardly do. His remarriage shortly before may also have been a 
contributing factor. But throughout his career a vein of natural 
magic (found again in the Peninsula only in Lope de Vega and 
García Lorca) parallels that of satire, and though increasingly 
conspicuous in later years is discernible from the beginning, even 
in the liturgical plays, To these he returned briefly but impres- 
sively in the História de Deos (1527?), summarizing events from 
creation to redemption, and in the Auto da Feyra (“Vanity Fair,” 
1527?), which exposes the venality of church and state with im- 
partial relish, Meanwhile he had produced his only work divided 
into scenes, the disconcerting Rubena (1521), part audacious nat- 
uralism and part romantic fantasy, and two of his best mature 
farces, Inés Pereyra (1523) and its sequel O Juyz da Beyra (“The 
Judge from Beira,” 1526?), which with feigned naiveté under- 
mine accepted but unexamined assumptions about public and pri- 
vate morality, social hierarchy, and property rights. Even the 
sumptuous allegorical masques of his late period, staged with all 
the pomp afforded by the most magnificent court in Europe, pro- 
vide licensed occasions for satire; in the typical Frdgoa de Amor 
(“Love’s Forge,” 1524) the crooked figure of Justice emerges 
straightened from the fire after disgorging moneybags, chickens, 
and a brace of partridges. In Vicente’s last two secular works— 
the Erasmist Romagem de Agravados (“Pilgrimage of Grievances,” 
1533, followed in 1534 by A Cananéa, “The Canaanite,” a final 
theological allegory embodying Erasmist theories of prayer in the 
context of the Cuatro Tiempos) and the Floresta de Enganos 
(“Forest of Deceptions,” 1536), which also touches on corrupt jus- 
tice—the titles suffice to indicate both his abiding concern with 
abuses and his continued reliance on processional structure as a 
dramatic framework. 

Vicente is presumed to have died shortly after producing this 
last play, while engaged by royal command in compiling his com- 

plete works. They were the first vernacular writings to be cen- 
sored by the Inquisition established at Lisbon in the same year. 
The editio princeps, finally published in 1562 by the son and 
daughter of his second marriage, was gratuitously further muti- 
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lated by his son. Subsequent editions of those works still allowed 
show increasingly savage Inquisitorial expurgation, the number 
prohibited outright rising to 12 by 1624. Of the five alread 
banned in the first relevant Index, three are lost, including om 
performed at Brussels in 1531 (while Vicente was at home defend. 
ing the Jews of Santarém from a threatened pogrom led by the 
local friars) which moved Cardinal Aleandro, who had trustingly 
lent the actors his biretta, to tell the pope it had been like listen. 
ing to Luther in person—and worst of all, everyone else had 
laughed. 

Vicente was of course no Lutheran, nor even a proper Erasmist, 
His was an older tradition in which the teachings of Llull and- 
the Franciscan Illuminists were grafted on to a rootstock of 
medieval popular religiosity and anticlericalism. But such views, 
if not strictly heterodox, were as little calculated to endear him 
to the Inquisitors as his gaiety and independence of spirit, his 
perennially youthful intellectual curiosity, or the broad humanity 
of his moral vision, 

Brstiocrarny.—W orks: Copilacam de todalas obras (1562; facsimile, 
1928; cj. S. Reckert in Studia Philologica: Homenaje a D. Alonso, vol, 
iii, 1963) ; Obras completas, popular edition by M. Braga, 6 vol. (1942- 
44); Don Duardos, ed. by D. Alonso (1942) ; I. S. Révah (ed.), Deur 
“autos” méconnus de Gil Vicente (1948), and Recherches sur les oeuvres 
de Gil Vicente (1951-55); Amadis de Gaula, ed. by T. P. Waldron 
(1959) ; Obras dramáticas castellanas, ed. by T. R, Hart (1962); Four 
Plays (1920), and Lyrics (1914; 2nd ed. 1921), ed, and trans, by A. F. 
G. Bell. See also L. M. de Castro e Azevedo, Bibliografia Vicentina 
(Biblioteca Nacional de Lisboa, 1942). 

Biography and Criticism: I. S. Révah, Deux “autos” de Gil Vicente 
restitués à leur auteur (1949), and articles in Bulletin d'Histoire du 
Théâtre Portugais, vol. i-iii (1950-52), and Hispanic Review, vol. xxvii 
(1959); T. R. Hart, article in Hispanic Review, vol. xxvi (1958); A. J. 
Saraiva, História da Cultura em Portugal, vol. ii (1955), and Para a 
História da Cultura em Portugal, vol. ii (1961) ; E. Asensio, Poética y 
realidad en el cancionero peninsular de la Edad Media (1957), and arti- 
cles in Revista de Filologia Española, vol. xxxiii, pp, 350-375 (1949), 
Bulletin d'Histoire du Théâtre Portugais, vol. iv (1953), and Anais do 
I° Congresso Brasileiro de Lingua Falada no Teatro (1958); P. Teys- 
sicr, La Langue de Gil Vicente (1959) ; E. L. Rivers, in Modern Lan- 
guage Notes, vol. Ixxvi (1961); L. W. Keates, The Court Theatre of 
Gil Vicente (1962) ; D. Alonso, De los siglos oscuros al de oro (1964); 
S. Reckert, article in Revista da Faculdade de Letras de Liber 


VICENTE LOPEZ, Argentine city and suburb of greater 
Buenos Aires, is 8 mi, NW of the federal district on the estuary 
of the Río de la Plata. Pop. (1960) 250,823. Its name com- 
memorates the author of the Argentinian national anthem, Vicente 
López y Planes. Vicente López was incorporated as a city in 1905. 
Engulfed by the growth of the capital in the 20th century, it still 
has many attractive homes which dominate the bank of the Rio we 
la Plata. During and after World War II numerous industrial 
enterprises were established in the city. (Js. R. sS.) 

VICENZA, a city and episcopal see of Vicenza Province, 
Veneto, Italy, lies at the eastern end of the valley between i 
Monti Lessini, foothills of the Alps, and the Monti Berici to 
south, which connects Lombardy with Veneto, The city is pa H 
traversed by the Bacchiglione and Retrone rivers. Me of 
130 ft. (40 m.) above sea level, and is 32 mi. (51 km) E 
Verona and 52 mi. (84 km.) NW of Padua. Pop. (1961) 103; 
(commune). 

Once surrounded by 13th-century walls, Vicen 
little town famous as being the city of the arc r 
Palladio (1508-80) and his successor Vincenzo Scamozzi 
1616), who enriched it with numerous buildings. areen 

The principal thoroughfare, the Corso Andrea Palladio, ent 
the town from the Porta Castello, a remnant of the Sc Off 
stronghold, and is lined with Gothic and Renaissance pebea te 
the Corso, in the centre, the noble Piazza dei Signor! on cen 
Palladio’s Basilica (1549-1614), the clock tower (12th-15 
tury, 266 ft. [81 m.] high), and the Loggia del cap 
by Palladio. At the end of the Corso is Palladio’s ‘at i 
Chiericati (1551-57), the art museum, with its airy ee Bat 
contains works by north Italian painters, including those ae is 
tolomeo Montagna, best-known painter of Vicenza. ie all by 
the Teatro Olimpico (1580-85), Palladio’s last work, finis 
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Little survives of the Roman city. Of the churches, the Gothic 
Duomo, founded in the 12th century, was practically destroyed 
by war in 1944 and has been rebuilt. SS. Felice e Fortunato (nu- 
cleus 4th century, with major reconstruction and restorations of 
10th-12th century); S. Agostino (7th century), S. Lorenzo (13th 
century), and Sta, Corona (1260, restored) are notable. The 
Bertoliana civic library holds 350,000 books and about 4,000 
manuscripts. Vicenza is the busy centre of a thriving province 
and has food-processing, mechanical, and textile industries. It is 
linked with Milan and Venice by rail and expressway. 

Outside Vicenza, the Basilica of Monte Berico, rebuilt by Carlo 
Borella in 1687-1702, commands a view of the town, and on the 
slopes of Monte Berico stands Palladio’s most famous villa, the 
Villa Capra, or Villa Rotonda (1553-89), completed (1599) by 
Scamozzi, as well as the Villa Valmarana (1669), with paintings by 
G. B. and G. D. Tiepolo. 

Vicenza was the ancient Vicetia. The seat of a Lombard duchy 
after the barbarian invasions, it formed part of the Veronese 
League against Frederick I Barbarossa. In the Middle Ages it 
struggled against the imperial power and local tyrant lords but 
was ruled by the Scaligers from 1311 till 1384, when it passed 
first to the Visconti and then to Venice (1404), whose fortunes 
it afterward shared. 

Vicenza Province (area 1,051 sq.mi. [2,722 sq.km.]; pop. 
[1961 ] 604,057) lies between the Lessini and Berici hills. The 
province produces cereals, fruit, and vegetables; sheep and cattle 
are raised, and there are woolen industries. Chief towns, apart 
from Vicenza, are Recoaro Terme, with mineral springs; Valdagno, 
a woolen industry centre; and Bassano del Grappa, with its 14th- 
century monastery and its famous covered bridge. Magnificent 
villas by Palladio, Scamozzi, and Baldassare Longhena are scat- 
tered throughout the countryside. (M-T; AN.) 

VICHY, the chief spa of France, lies on the east bank of the 
Allier River (there nearly 1,000 ft. wide) in the Allier départe- 
ment, Auvergne Region, 227 mi, (365 km.) SSE of Paris and 
108 mi. (174 km.) WNW of Lyons by rail. Pop. (1962) 30,610. 
The town, largely modern and with a profusion of hotels, is sepa- 
rated from the river by gardens surrounding the extensive bathing 
establishments. Known to the Romans as Vicus Calidus, Vichy 
acquired fame for its hot and cold alkaline springs in the 17th cen- 
tury and was patronized by the families of successive French sov- 
ereigns, and notably by Napoleon III himself. The mineral waters 
are bottled for export. With more than 130,000 visitors annually, 
Vichy has extensive recreational amenities (casino, theatres, golf, 
lawn tennis, regattas, and horse racing) and its airport at Charmeil 
provides links with London and Lyons. Following the Franco- 
German armistice of 1940, the collaborationist government under 
Marshal Pétain was established at Vichy until 1944. 

VICKERY, HOWARD LEROY (1892-1946), U.S. naval 
officer and outstanding merchant shipbuilder of World War II, 
was born in Bellevue, O., April 20, 1892. He graduated from the 
U.S. Naval academy, Annapolis, Md., in 1915 and later took 
graduate work in naval architecture. From 1921 to 1937 he served 
in various technical posts in the U.S. navy and, in 1937, Was a 
technical adviser to a senate technical committee on safety of 
life at sea. 

In 1937 he was selected as assistant to the chairman of the U.S. 
maritime commission, in full charge of the shipbuilding program 
under the Merchant Marine act of 1936; was appointed a com- 
missioner in 1940; and vice-chairman of the commission in 1942, 
in which year he became a rear admiral. Vickery was a vigorous 
and unswerving administrator who demanded full performance and 
set an indefatigable example. Under his leadership more than 
5,500 ocean-going ships were built—an_ unprecedented production 
record and a contributing factor in winning the war in spite of 
shipping losses inflicted by German U-boats. In 1944 he was made 
a vice-admiral. Among many awards, he received the army dis- 
tinguished service medal; in 1948, posthumously, he was made a 
knight commander of the Order of the British Empire. Vickery 
died at Palm Springs, Calif., March 21, 1946. (ELL. c) 

VICKSBURG, a city of the state of Mississippi situated 
about halfway between Memphis and New Orleans on the Missis- 
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sippi river. It is historically famous as the siteʻof one of the most 
decisive campaigns of the American Civil War (see below). On 
the landward side the city is almost completely surrounded by the 
1,323-ac. Vicksburg National Military park and the Vicksburg Na- 
tional cemetery to the north fronting on the river where lie the 
graves of 16,653 Union soldiers, three-fourths of them marked 
“unknown.” The park includes the battle lines of the opposing 
armies during the siege of the city, May 18 to July 4, 1863. Hun- 
dreds of bronze markers tell the story and observation towers 
afford comprehensive views of the field. Scores of busts and stat- 
ues, state memorials and a bronze statue of Jefferson Davis are 
all further testimony of its historic importance. 

Geography and History.—Vicksburg owes its importance in 
peace and war to its geographic location. For miles above the 
city the Mississippi river meanders through an alluvial plain 
many miles wide, bounded on the east by a range of high land rising 
in some places more than 200 ft, The city was established at a 
point where a hairpin-shaped bend carried the river to the base 
of a 230-ft. bluff and then abruptly turned away, leaving a nar- 
row peninsula of land across the river. Eight miles upstream 
the Yazoo river flowed into the Mississippi. 

In 1718 a few Frenchmen settled on the bluff and the next year 
built Ft, St. Pierre, but the settlement was wiped out by Indians 
ten years later. In 1790 Spaniards established an outpost there 
and in 1791 built Ft. Nogales on the highest hill, naming it for the 
many walnut trees growing there. Flatboatmen and other voyagers 
later called the place Walnut Hills, 

The Rev. Newitt Vick, a Methodist minister from Virginia, es- 
tablished a mission in a clearing 6 mi. E. of the present city in 
1814. Foreseeing the coming of settlers and river traffic, he then 
acquired a tract of land on the river front and prepared to lay 
out a town. Yellow fever killed him and his wife in 1819, but 
his son-in-law, John Lane, established the town, which was incor- 
porated in 1825 as Vicksburg. It was a lusty frontier river town, 
warring with river gamblers and claiming five heroic and individ- 
ualistic newspaper editors dead by violence in a period of 22 years. 
It rapidly became the commercial centre of a cotton-growing region 
with gins, compresses and warehouses dominating the business 
scene, 

Commercial activity ceased and the city became an armed camp 
during the American Civil War. In 1876, before it had recovered 
from the effects of the war, another disaster struck. The Missis- 
sippi river broke through the narrow peninsula in front of the city 
making a new channel and leaving Vicksburg high and dry.. But 
by closing the mouth of the Yazoo and diverting its waters through 
a canal past the bluffs the city lived again to become a great river 
port. Competition of railroads reduced river traffic to a mere 
trickle, but it revived in 1917 when the US. government started a 
barge line to relieve the wartime pressure on the railroads, This 
line was so successful that private enterprise started other lines. 
Harbour improvements later made it a growing centre of trans- 
portation and water-integrated industries. About 140,000 freight 
cars a year pass over its railroad bridge, the only such bridge span- 
ning the Mississippi between Memphis and Baton Rouge. Cattle, 
livestock, lumber and cotton come to Vicksburg from the surround- 
ing countryside. The U.S. government maintains at this strategic 
location the river fleet and general headquarters for flood-control 
research and for work on the Mississippi and its tributaries. 

The seat of Warren county, Vicksburg has a commission form 
of government and owns and operates an airport, a gas system 
and a waterworks. Sixty-two churches representing 16 denomi- 
nations serve the community. The Illinois Central railroad, river 
craft and a highway system that includes a bridge across the Missis- 
sippi bring people and goods to the city. An estimated one-third 
of a million tourists visit the city and the national military park 
each year. For comparative population figures see table in Mis- 
sisstpPi: Population. 

Military Campaigns, 1862-63.—Vicksburg became a key point 
in the defense of the Confederacy in the spring of 1862. The fall 
of Forts Henry and Donelson in Tennessee in February and of New 
Orleans in April, meant further Union action from above and be- 
low the city to clear the river and cut the Confederacy in half. 
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Vicksburg was ideally situated for defense purposes. Beyond the 
point where the Yazoo entered the Mississippi just above the city 
was a maze of swampy bayous, backwaters and side channels, 
Thus the only approach on high land was from the east or south. 

The Confederates moved immediately to take advantage of these 
natural features. They laid out and constructed batteries to com- 
mand the river approaches and fortified the river front. They were 
none too soon, for before the end of June, Adm. David G. Far- 
ragut’s fleet arrived from New Orleans to be joined shortly by the 
upper fleet under flag officer C. H. Davis. Naval bombardment 
proved futile. The ironclads could run the batteries but could do 
no damage to the city. After a month they withdrew. 

Anticipating attack by land the Confederates began the con- 
struction of a line of defenses in the rear using mostly Negro labour 
hired or impressed from nearby plantations. They also fortified 
Haynes’s bluff, 11 mi. N. on the Yazoo, and Warrenton, 6 mi. 
below the city, and prepared to face attack from any or all quar- 
ters. On Oct. 14, Gen. John C. Pemberton assumed command of 
the Department of Mississippi and East Louisiana and established 
headquarters at Jackson, 50 mi. to the east, and connected to 
Haynes's bluff by railroad. During the winter the Confederates 
also fortified Grand Gulf, the first bluff south of Vicksburg on the 
east side of the river about 50 mi. below the city, and Port Gibson 
several miles east of the river, the starting point of roads to Grand 
Gulf, Vicksburg and Jackson. 

The winter witnessed a series of movements, usually remote from 
Vicksburg and none of them successful, to reach the high ground 
north of the city. The first of these was made at the end of No- 
vember when Grant sought to move from Memphis and Grand 
Junction on Grenada. The outnumbered Confederates fell back 
without fighting but their cavalry under Maj. Gen. Earl Van Dorn 
and Maj. Gen. Sterling Price destroyed most of Grant's supplies 
and communications and forced him to abandon the effort. Mean- 
while Maj. Gen. William T. Sherman had come downriver with a 
flotilla and about 30,000 men to attack Vicksburg simultaneously 
from the water side, Sherman attacked the Yazoo bluffs above 
Vicksburg, unaware that Grant had been turned back by the same 
troops now aiding the defenders, and met with defeat. Retreating 
from the upland, Grant sailed down the river and joined Maj. Gen. 
John A. McClernand and Sherman at Milliken’s bend above Vicks- 
burg, with Maj. Gen. James B. McPherson’s making three corps 
at Grant’s disposal. Three other efforts followed. He attempted 
to cut a channel across the narrow neck of land in front of Vicks- 
burg, hoping to isolate the fortress, to gain a water connection 
with the lower river and to land an army. on the bluffs beyond 
Pemberton’s left flank. Next he tried to make a channel from the 
Mississippi to the upper Yazoo and so to turn Pemberton’s right 
flank, but the Confederates erected a fort where Grant’s force 
had to emerge from the bayous and thwarted him in the effort. 

Grant was about to lose his reputation for effectiveness. Several 
months and a half-dozen futile tries had brought him no nearer to 
Vicksburg. Criticism and doubts of his leadership were freely ex- 
pressed. Finally, not to be outdone and showing some of that 
doggedness and resourcefulness that was to make him famous, 
Grant decided on a bold move that succeeded probably beyond his 
wildest expectations. On April 16, 1863, a part of the upper fleet 
now commanded by flag officer David D. Porter ran the batteries 
at Vicksburg. Whereas ironclads had previously run back and 
forth many times, this was the first time that ordinary steamers 
had done so. Two nights later four more boats towing barges of 
large capacity passed down the river. Meanwhile Grant had 
crossed the river at Milliken’s bend and made his way southward 

across the peninsula to meet the fleet at Bruinsburg. He had 
abandoned his line of communications by rail: or river and had 
even sent his wagon train by a somewhat safer route. The fleet 
on the 29th unsuccessfully attacked Grand Gulf, but that night 
ran past the batteries for the rendezvous with Grant and put the 
army across 10 mi. below. At the time Grant was greatly out- 
numbered by the Confederates around Vicksburg, principally at 
Grand Gulf, Haynes’s bluff and Jackson. He had to move rapidly 
to beat the enemy in detail outside the fortifications of Vicksburg 
before they could concentrate their forces. On the 30th Grant 
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reached the high ground 2 mi. from Bruinsburg and moved 
toward Port Gibson where roads led to Grand Gulf, Viel 
Jackson. He took Port Gibson on May 2 and moved toy 
Gulf. Since his wagon train had not yet caught up with 
had collected a motley train from the countryside and 
ahead. On May 3, Grant reached Grand Gulf abandoned 
federates withdrawing to Vicksburg to await attack ther 
upon Grant decided to abandon the idea of using Grand | 
a base and to hurry to Jackson before reinforcements coul 
for Gen. Joseph E. Johnston there and before they could 
Pemberton who had gone to see to the defenses of Vicks 
May 12 McPherson took Raymond and two days later Grani 
Johnston from Jackson where he had arrived the night be 
take command. < 

At this point the Confederate high command made fatef 
tradictory decisions. President Davis had wired Pembe 
hold Vicksburg at all costs. Johnston, on the other hand, fi 
abandoning the city until the Confederate forces could be co 
trated and then attack Grant there. Pemberton came out oi 
burg on the way to Johnston’s aid, but met Grant moving w 
at Champion hill and was forced back into the city, Thu 
May 18 Grant was in the rear of Vicksburg, having mean 
brought up more men and supplies, and Pemberton was i 
in the city. When assault proved futile, Grant settled doy 
siege tactics. By July 3 the besiegers were close to the Con: 
lines, and Johnston had been prevented from coming to Pi 
ton’s relief, nor could the latter escape across the river to ] 
siana. Short of ammunition, almost completely without foo 
with his limited manpower approaching exhaustion, Pen 
surrendered on July 4, with approximately 30,000 men. 
sissippi river was open; the Confederacy was divided, A‘ 
point had been reached, and Lincoln had found a new geni 
also AMERICAN CrviL War. 

BIBLIOGRAPHY.—F, D, Grant (ed.), Personal Memoirs of U. S. 
2 vol. (1909) ; R. U. Johnson and C. C. Buel (eds.), Battles and Le 
of the Civil War, 4 vol. (1884-87) ; Bruce Catton, Grant Mo: 
(1960) ; M. F. Steele, American Campaigns (1922). (C. 


VICO, GIAMBATTISTA (1668-1744), Italian philo 
of law and of cultural history, renowned as the exponi n 
“new science of humanity,” was born in Naples on June 23 
The son of a poor bookseller, he attended various scho 
short periods but was largely self-taught. For nine 
was tutor to the nephews of the bishop of Ischia, in the 
of Vatolla in the Cilento, south of Salerno. He receive 
degree from the University of Naples in 1694 and was pr 
of rhetoric there from 1699 until 1741, when he was si 
by his son Gennaro, He had aspired to a chair of law, b 
no further attempt after an unsuccessful candidacy int 
was appointed royal historiographer in 1735. He died in] 
in the night of Jan. 22-23, 1744. 

One of the duties of the professor of rhetoric was to 
academic year with a Latin oration, and Vico’s first proi 
publication, “On the Method of the Studies of Our’ 
nostri temporis studiorum ratione, 1709), was expande 
such an inaugural oration. Six of his earlier orations, © : 
with the several ends of university studies, he revised to fi 
companion volume but did not publish. $ m 

After a metaphysical essay “On the Ancient Wisdom ‘ 
Italians” (De antiquissima Italorum sapientia, 1710) ant 
raphy of Marshal Antonio Carafa (De rebus gestis A. Ci i 
1716), he published in the three volumes of his “Universal 
(De uno universi iuris principio et fine uno, etc., 1720-22) 
version, or more precisely the first three versions, of his 
science of the common nature of nations” or “principles 
manity” as he later called it. All the works so far mention 
in Latin, but from then on he wrote in Italian. After 
published intermediate version “in negative form,” there a 
in 1725 the first published version to bear the name Scienza 
in its title. A completely rewritten second edition a r 
1730, and a much revised third edition in 1744, after ee 

Among disciplines familiar to the 20th century, Per 
nearest in intent to Vico’s new science is the history © 
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tion. But what he laboured to bring about may be more accurately 
described as the convergence of history from the one side and the 
more systematic social sciences from the other and their inter- 
penetration to form a single science of humanity, In language 
closer to his own, the new science unites philology as ascertainment 
of particular historic fact and philosophy as demonstration of 
general truth. 

Vico approached his new science through a new theory of knowl- 
edge, announced in his publications of 1709 and 1710. We know 
in mathematics because, by abstraction and definition, we have 
made the objects of our knowledge. We have a quasi-knowledge 
of the world of nature just so far as we are able to carry the 
experimental method by which, as it were, we make what we know; 
but, to speak more strictly and as a whole, the world of nature is 
known only by God, who made it. On the other hand, we can 
know the civil world or world of nations, the institutions of human 
culture, because we have made that world and “its principles are 
therefore to be found within the modifications of our own human 
mind.” 

The root formula for these modifications is not far to seek. 
“Men at first feel without observing; then they observe with a 
troubled and agitated spirit; finally they reflect with a clear mind.” 
The recovery of the origins of civilization from the surviving 
fragments of antiquity by a new critical art guided by this formula 
is a more difficult matter, and it cost Vico “the research of a good 
twenty years.” The best examples of this research are (1) his 
critique of “the fiction that the law of the Twelve Tables came 
to Rome from Greece” and (2) his “discovery of the true Homer” 
as the Greek people of the heroic or poetic age, mythological in 
thought, barbaric in manners and completely ignorant of the 
“recondite wisdom” of later philosophers. 

The principal aspects. of the new science, as formulated in the 
edition of 1744, are: (x) a rational civil theology of divine prov- 
idence; (2) a philosophy of authority; (3) a history of human 
ideas; (4) a philosophical criticism; (5) an ideal eternal history; 
(6) a system of the natural law of nations; and (7) the principles 
of universal history. 

BrstiocraPHy—The standard edition of Vico’s works is by Fausto 
Nicolini, 8 vol. (1911-41). For bibliography see Benedetto Croce, 
Bibliografia vichiana, as rewritten by F. Nicolini, 2 vol, (1947). On the 
“New Science” see F. Nicolini, Commento storico alla seconda Scienza 
nuova, 2 vol. (1949-50). There are Eng. trans. by T, G. Bergin and 
M. H. Fisch of the Autobiography (1944); and of the New Science 
(1948). For exposition and criticism see B. Croce, La Filosofia di Giam- 
battista Vico (1911; rev. ed., 1947), Eng. trans. by R. G. Collingwood, 
The Philosophy of Giambattista Vico (1913). See also Robert Flint, 
Vico (1884) ; C. E. Vaughan, Studies in the History of Political Philos- 
ophy, Before and After Rousseau, vol. i, pp. 207-253 (1925); H. P. 
Adams, The Life and Writings of Giambattista Vico (1935); A. Robert 
Caponigri, Time and Idea: the Theory of History in Giambattista Vico 
(1953). On Neapolitan intellectual life in Vico’s time see M. H. Fisch, 
“The Academy of the Investigators,” in Science, Medicine and History: 
Essays ...in honour of Charles Singer, E. A. Underwood (ed.), vol. i, 
pp. 521-563 (1953). For the value of the “Universal Law” to students 
of Roman law and of legal philosophy see M. H. Fisch, “Vico on Roman 
Law,” in Essays in Political Theory; presented to George H. Sabine, 
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VICTOR, the name of three popes and two antipopes. 

Sr. Victor I, pope in the last decade of the 2nd century, an 
African, succeeded Eleutherius in 189 (or 186). His pontificate, 
which lasted ten years, is memorable for a great enhancement of 
Rome’s authority in the church. He treated the Quartodecimans 
(see Easter: Date of Easter) harshly in the controversy about 
fixing the date of Easter. His feast day is July 28. 

Victor II (Gebhard) (d. 1057), pope from 1055 to 1057, was 
the son of the Swabian count Hartwig of Calw (Kalw). At the 
instance of Gebhard, bishop of Regensburg, a relative of the em- 
peror Henry III, he was appointed bishop of Eichstadt in 1042, 
when he was still very young. His talents soon enabled him to 
render important services to the emperor, whose chief adviser he 
eventually became. His nomination to the papacy, in succession 
to Leo IX, by the emperor at Mainz in the autumn of 1054, was 
made on the demand of the Roman deputation headed by Hilde- 
brand (the future Gregory VII). After his consecration at St. 
Peter’s (April 13, 1055) Victor rejoined the emperor at Florence 
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in May. There, in June, they held a council which again con- 
demned clerical marriages, simony and the alienation of the es- 
tates of the church. In the following year he was summoned to 
Germany to the side of the emperor and was with him when he 
died on Oct. 5, 1056, As guardian of the infant Henry IV and 
adviser of the empress regent Agnes, Victor now wielded enormous 
power, which he began to use with much tact for the maintenance 
of peace throughout the empire and for strengthening the papacy 
against the aggressions of the barons, He died shortly after his 
return to Italy, at Arezzo, on July 28, 1057, 

Victor III (Dauferius) (1027-1087), pope from 1086 to 1087, 
was a member of the ducal house of Benevento, After studying 
in various monasteries he entered the cloister at Monte Cassino, 
where his name was changed to Desiderius. In 1058, on the death 
of Pope Stephen X (who had retained the abbacy of Monte Cassino 
throughout his pontificate), Desiderius succeeded him as abbot. 
His rule there marks the golden age of that great monastery; he 
promoted literary activity and established an important school of 
mosaic. Desiderius was created cardinal priest of Sta, Cecilia 
by Nicholas II in 1059 and as papal vicar in southern Italy con- 
ducted frequent negotiations between the Normans and the pope. 
Among the three or four men suggested by Gregory VII on his 
deathbed as most worthy to succeed him was Desiderius, who 
was favoured by the cardinals because of his learning, his connec- 
tion with the Normans and his diplomatic ability. The abbot, 
however, declined the papal crown, and the year 1085 passed with- 
out an election. The cardinals at length proclaimed him pope 
against his will on May 24, 1086, but he was driven from Rome by 
supporters of the emperor Henry IV before his consecration was 
complete. Laying aside the papal insignia at Terracina, he re- 
tired to his beloved Monte Cassino. In 1087, as vicar of the Holy 
See he convened a synod at Capua early in March, resumed the 
papal insignia on March 21 and received tardy consecration in 
St. Peter’s on May 9; but imperial support for the antipope 
Clement III (Guibert of Ravenna) made it impossible for Victor 
to spend more than a few weeks in Rome. He sent to Tunis an 
army that defeated the Saracens and compelled them to pay tribute 
to the papal see. In Aug. 1087 he held a synod at Benevento, 
which renewed the excommunication of Guibert; banned Arch- 
bishop Hugo of Lyons and Abbot Richard of Marseilles as schis- 
matics; and confirmed the prohibition of lay investiture. Falling 
ill at the synod, Victor returned to Monte Cassino, where he died 
on Sept. 16, 1087. His cult was confirmed in 1887, and his feast 
day is Sept. 16. 

While abbot of Monte Cassino, Victor III contributed personally 
to the literary activity of the monastery, His Dialogi de miraculis 
S. Benedicti and his Epistolae were printed by J. P. Migne (ed.), 
in Patrologia latina, vol. cxlix (1853); his short account of two 
miracles of Leo IX is in the Bollandist Acta Sanctorum, under 
April 19 (1866). 

Victor IV (Gregory, sometimes surnamed Conti), the first anti- 
pope to take the name, was chosen by a party opposed to Innocent 
IL in succession to the antipope Anacletus II, in 1138. St, Bernard 
of Clairvaux, however, prevailed on him to make his submission 
to Innocent on May 29. 

Victor IV (Octavian of Monticelli) (d. 1164), second antipope 
of the name, was elected successor to Adrian IV by a minority of 
cardinals in September 1159. He was put up in opposition to Alex- 
ander III by those who desired a rapprochement with the emperor 
Frederick I Barbarossa and was the first of the series of antipopes 
that Barbarossa was to support in his struggle against Alexander, 
(See also ALEXANDER [popes]; FREDERICK I Barbarossa.) After 
a scandalous scene in which Octavian snatched the scarlet mantle 
from his rival, his armed supporters burst into St. Peter's and 
enthroned him, forcing Alexander to withdraw. Victor was con- 
secrated at Farfa by Imarus, cardinal bishop of Tusculum, on 
Oct. 4. Despite Frederick's diplomatic efforts and his attempt at 
the Council of Pavia (Feb. 1160) to consolidate ecclesiastical 
opinion on Victor’s behalf, the rest of Europe had no desire to see 
a revival of imperial control over the papacy, and even in Ger- 
many a section of the clergy remained loyal to Alexander. Victor 
died on April 20, 1164, at Lucca, and was succeeded by the anti- 
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pope Paschal III. Pope Gregory VIII had his bones disinterred 
in 1187. 

See also Papacy. 

VICTOR, SEXTUS AURELIUS (4th century A.D.), Ro- 
man historian, born in Roman Africa, was governor of Pannonia 
Secunda under Julian in 361 and city prefect of Rome under 
Theodosius I about 389, when Ammianus Marcellinus met and 
admired him. In 360 he wrote an imperial history, De Caesaribus, 
from Augustus to Constantius II (360), which presented biograph- 
ical material in the moralizing style of the pagan senatorial tradi- 
tion. A contemporary compiler joined this history with two other 
works (of different authorship) to form a survey of the Roman 
past: Origo gentis Romanae, with Augustan antiquarianism on the 
legends from Saturnus to Romulus; De viris illustribus, a bio- 
graphical summary from the kings of Alba to the end of the Re- 
public. To this collection was later added an epitome De vita et 
moribus Imperatorum from Augustus to Theodosius I. 

Brstrocrapny.—Text, ed. F. Pichlmayr, in the Teubner Series (1911) ; 
Origo, ed. G. Puccioni (1958); on the compilation and Victor see A. 
Momigliano, “Some Observations on the ‘Origo gentis romanae’,” 
Journal of Roman Studies, xlviii, pp. 56-73 (1958). (A. H. McD.) 

VICTOR AMADEUS II (1666-1732), duke of Savoy and 
king first of Sicily and then of Sardinia, is famous for his ag- 
grandizement of the House of Savoy as a European power and also 
for his astute changes of alliance in wartime. He was born at 
Turin on May 14, 1666, the son of Charles Emmanuel II of Savoy. 
His’ mother, Marie Jeanne Baptiste de Savoie-Nemours, became 
regent for him on his father’s death in 1675 and pursued a pro- 
French policy; and in 1684, when Victor Amadeus began to rule in 
person, he married Anne Marie d’Orléans (1669-1728), niece of 
Louis XIV of France. In 1687, however, he went to Venice for a 
secret conference with representatives of the German powers then 
coalescing against Louis. When the War of the Grand Alliance 
(q.v.) broke out, the French tried to ensure that he would not be 
against them, but in 1690 he settled terms with the Austrian and 
Spanish Habsburgs, refused to allow the French to garrison Turin, 
and entered the war on the side of the Allies. As the war went 
against him, however, he demanded the government of Milan from 
the Spaniards and, on being refused this, negotiated for a separate 
peace with France. The Treaty of Turin (1696) gave Savoy very 
favourable terms and increased territory; and it stipulated the 
neutrality of Italy for the rest of the war, which ended with the 
Peace of Rijswijk (1697). The duke’s daughter Marie-Adélaide 
was married to the French dauphin’s eldest son, Louis, duc de 
Bourgogne. 

In the War of the Spanish Succession (q.v.) Victor Amadeus 
allied himself first with the French (1701). Then, in 1702, he be- 
gan negotiations with the Holy Roman emperor Leopold I; and 
late in 1703 he changed sides, after the suspicious French had dis- 
armed a contingent of his troops. The French defeat at Turin 
(1706) secured his position in Italy; and the Treaty of Utrecht 
(1713) gave him the royal title as king of Sicily. 

By the Quadruple Alliance of 1718 (Great Britain, France, Aus- 
tria, and, hypothetically, the Dutch Republic), Victor Amadeus 
was obliged to accept the offer of Sardinia as a kingdom instead 
of Sicily; both islands at that time were overrun by the Spaniards. 
He became effectively king of Sardinia in 1720, after Spain’s ad- 
herence to the alliance, though he would have preferred a state 
on the Italian mainland, such as Parma. 

In 1730 Victor Amadeus abdicated his crown in favour of his 
son, Charles Emmanuel III, and retired to Chambéry with his 
newly married second wife, Anna, the widowed contessa di San 
Sebastiano. When he tried to revoke his abdication, Charles 
Emmanuel had him arrested (1731) and confined first at Rivoli 
and then at Moncalieri, where, on Oct. 31, 1732, Victor Amadeus 
died. 

BrerrocrapHy.—D. Carutti, Storia del regno di Vittorio Amadeo Il, 
3rd ed. (1897); the marchesa Vitelleschi, The Romance of Savoy, Eng. 
trans., 2 vol. (1905); various authors, Studi su Vittorio Amadeo II 
(1933). 


VICTOR EMMANUEL II (1820-1878), king of Sardinia 
(-Piedmont) from 1849 to 1861, was thereafter king of Italy. 


VICTOR—VICTOR EMMANUEL 


Born at Turin on March 14, 1820, the elder son of Charles Albert 
(q.v.) of Savoy-Carignano, who became king of Sardinia in 183] 
he was brought up in the bigoted and chilling atmosphere of the 
Piedmontese court at Turin, and received a rigid military and Te- 
ligious training. Quite without intellectual education, he pos- 
sessed no cultural interests, and his life was mainly devoted to 
hunting and women. In 1842 he married his first cousin Maria 
Adelaide (1822-55), daughter of the Austrian archduke Rainer, 
When war broke out against Austria in 1848 (see ITALIAN Iy- 
DEPENDENCE, WARS OF), he was given command of a division and 
showed himself to be a brave soldier but a poor commander, 

Victor Emmanuel became king when his father abdicated after 
the defeat at Novara (March 23, 1849). His first task was to ar- 
range an armistice at Vignale with the Austrian field marshal 
Joseph Radetzky. In order to boost the new king’s reputation in 
this dangerous hour for the monarchy, the legend was developed 
that on this occasion he bravely refused Radetzky’s offer of le- 
nient treatment so long as this was conditional on abolition of the 
Piedmontese constitution. The truth was different, for in fact the 
new king assured Radetzky that he would crush the democratic 
majority in Parliament. He at once appointed Gen. Claudio 
Gabriele De Launay as premier and sent Gen. Alfonso Ferrero 
La Marmora to bombard Genoa, which was a radical stronghold, 
Censorship was enforced, elected civic councils dissolved. 

Knowing that the members of his Parliament were opposed to 
the terms of his treaty with Austria, the king ratified it without 
consulting them. Piedmont had to pay a heavy indemnity and to 
allow Austrian occupation of some token Piedmontese’ territory; 
and in return Austria granted an amnesty to the Lombards com- 
promised in the recent revolution. When Parliament rejected the 
treaty that he had already signed, Victor Emmanuel dissolved the 
Assembly and issued the famous Proclamation of Moncalieri (Nov. 
20, 1849), asking the electorate to return more obedient deputies. 
This was another difficult moment for the monarchy, but the 
king’s able minister, Massimo d’Azeglio piloted him through. 
D'Azeglio coined for him the propaganda sobriquet of Re 
galantuomo (“the honest king”), which was to help mold Victor 
Emmanuel’s historical reputation. 

Victor Emmanuel’s premier between 1852 and 1859 was Cavour 
(q.v.), a man whom the king generally resented and disliked, and 
who skilfully managed to make Parliament and not the king the 
chief force in the constitution. The king had earlier helped to 
turn Cavour out of the cabinet, but in November 1852 he accepted 
him as premier when Cavour promised that he would not insist 
on applying the civil marriage laws that D’Azeglio had already 
passed through the chamber. In 1854-55, however, Cavour did in- 
sist ọn a law dissolving many of the Piedmontese monasteries. T e 
king promised the bishops that he would refuse this and organize 
an active campaign against his own premier. But Cavour A 
signed and showed that there was no one with enough supon i 
succeed him, so that the king had to sign. the bill in May Sie 

Meanwhile another clash with the premier had come when i 
king, partly in order to restore his fading authority, sE 
agreed with the French emperor Napoleon III to overturn Cao 
and to bring Sardinia into the Crimean War (g.v.). Caves 
aged to foil this plot by himself accepting the policy oan 
(January 1855). The king had hoped that France ang ‘el 
Britain would let him go out to the Crimea as commander me 5 
of the Allied armies. He traveled to Paris and to London a pa 
end of 1855, but his coarse manners made a poor impression, 
he was given no position of authority. S 4 

a RS next turned his warlike ambitions agains i 
tria, for it was the tradition of his dynasty to use any as f 
that arose to occupy the plain of Lombardy. He theren ainsi 
in with a French plan which led to a Franco-Italian wat i ex 
Austria in 1859. The agreement was for Piedmont ae re- 
panded into a kingdom of northern Italy, while France Me 
ceive Nice and Savoy from Piedmont, and the king’s 1>-Y_, 
daughter, Clotilde (1843-1911), was to marry Nap 
middle-aged cousin, Napoléon Joseph Bonaparte. 
by no means altogether happy about these sacrifices, mses 
persuaded him to agree. The war was successful, an¢ 
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Lombardy was captured. Napoleon III and Victor Emmanuel 
eventually agreed to an armistice with the Austrians at Villafranca 
in July 1859. Cavour, who had visions of acquiring Venice, Tus- 
cany, and the papal states as well for Piedmont, then came to the 
king’s headquarters at Monzambano and tried to make him go 
on fighting even without French help. But the king showed 
more restraint and foresight: he refused Cavour’s request and 
was clearly most happy to get rid of a minister who had tried to 
curtail monarchical power. For six months, Urbano Rattazzi 
and La Marmora were in power, both of them much closer to 
the king. 

Cavour, however, was the only man of any stature in the coun- 
try’s politics, and the king sensibly acknowledged this by reap- 
pointing him premier in January 1860. But Victor Emmanuel 
continued sometimes to follow a secret policy of his own, un- 
known to, or even directly against, his chief minister. For in- 
stance, Garibaldi (g.v.) had direct royal encouragement to sail 
with his “Thousand” for Sicily, and Cavour did not feel himself 
strong enough to prevent this. Only later in 1860 was Cavour 
able to capture the initiative from both Garibaldi and the king, 
forcing the monarch to accept the policy of his appointed minister. 
As soon as Garibaldi had reached Naples and was about to attack 
Rome, the king agreed that Piedmontese forces should invade the 
papal states and take over the whole of southern Italy before 
Garibaldi’s revolution could move too far north in the peninsula. 
Pope Pius IX excommunicated him, but Victor Emmanuel, though 
claiming to be a devout Catholic, led his army in person through 
papal territory and annexed the Marches and Umbria. Asa result, 
on March 17, 1861, Parliament proclaimed him king of Italy. He 
still styled himself Victor Emmanuel II, however, instead of Victor 
Emmanuel I, to demonstrate the continuity of the Sardinian mon- 
archy in the new Italy. 

Cavour’s death in June 1861 left the king able once again to re- 
introduce some of the monarchical authority which Cavour had 
known how to exclude. He often became highly impatient with the 
orthodox liberal parliamentarians who were technically in power. 
Without telling his ministers, he made contact with Hungarian and 
Polish revolutionaries, and even with Mazzini (q.v.), the Italian 
republican, He sometimes managed to place a friend in the cabinet 
as a spy on the other ministers. He abruptly dismissed Bettino 
Ricasoli in 1862 and Marco Minghetti in 1864 from their position 
as premier. His own peculiar favourite, Urbano Rattazzi, was 
in office on the two disastrous occasions, in 1862 and in 1867, 
when the king incited Garibaldi to try a march on Rome, the re- 
maining Papal possession. When Minghetti’s government in 1864 
agreed to move the Italian capital from Turin to Florence, the 
king tried to reverse this by private diplomacy. p 

In 1866 Victor Emmanuel was commander in chief during an- 
other war against Austria. His disagreement with his generals on 
this occasion was to help lead to the Italian defeat at Custoza. He 
then brought in Gen. Luigi Menabrea as premier, intending to rule 
through a kind of court party and to make the cabinet more ad- 
ministrative than political. But by this time parliamentary proce- 
dures were too deeply entrenched, and in the last resort the king 
lacked the skill and energy required to put the clock back to be- 
fore 1852. SH 

The Roman question was still unresolved, for Garibaldi’s two 
invasions had failed dismally. But in 1870 the outbreak of the 
Franco-German War led to the withdrawal of the French garrison 
defending the pope. The king here misconceived the position and 
announced his intention of fighting on the French side (he could 
rarely resist the prospect of fighting a war). His ministers, on 
the other hand, threatened to resign unless he agreed to remain 
neutral and unless he used this occasion of war in order to take 
Rome while it was still undefended. So Rome fell, and the king, 
who had been reconciled with the Catholic Church during an ill- 
ness in 1869, compromised with his religion sufficiently to defy 
Pius IX’s ban and to occupy the future capital of Italy. After 
this the papacy refused all overtures for reconciliation, and the two 
sovereigns dwelt side by side in Rome without ever meeting. How- 
ever, after Victor Emmanuel’s death (Jan. 9, 1878), Pius allowed 
him a religious burial in the Pantheon. 
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Victor Emmanuel was survived by four children of his first 
marriage: Clotilde (mentioned above); his successor Humbert I 
(q.v.); Amedeo, duca d’Aosta (1845-90); and Maria Pia (1847- 
1911), who in 1862 had married King Luis of Portugal. Other 
children of his first marriage had predeceased Victor Emmanuel. 
He also left a daughter and a son by one of his mistresses, Rosa 
Vercellana Guerrieri (1833-85), whom he created contessa di 
Mirafiori and with whom, in 1869, he contracted a religious mar- 
riage. 

Bluff, hearty, good-natured, and simple in his habits, Victor 
Emmanuel II had a high idea of his own kingly dignity. He 
showed good sense beyond that of his ministers on some occasions, 
and his homely exterior concealed some attractive qualities. The 
inflated patriotism of the later 19th century called him, in Alfredo 
Oriani’s words, “the Agamemnon of our Iliad,” but he never came 
remotely near to deserving this title. (D. M. Sx.) 

VICTOR EMMANUEL III (1869-1947), king of Italy, 
son of King Humbert (It. Umberto) I and Margherita of Savoy- 
Genoa, was born at Naples on Nov. 11, 1869. After a mainly 
military education he entered the army and soon was appointed to 
z command an army corps. His ac- 
cession to the throne took place 
on July 29, 1900, after the assas- 
sination of his father. 

He at once proved a far more 
constitutional monarch than 
Humbert, and his willing accept- 
ance of Giovanni Giolitti and the 
Liberals restored confidence in 
the monarchy. His military in- 
| stincts, however, helped to push 
Italy into war against Turkey in 
1911 and Austria in 1915. In 
World War I he lived almost con- 
tinuously in the war zone. Al- 
though nominally commander in 
chief he never interfered with the 
conduct of operations, or in the 
matter of appointments. 

On the night preceding the Fas- 
cist “march on Rome” (Oct. 28, 
1922) the cabinet decided to pro- 
claim martial law, of which Marshal Pietro Badoglio said in those 
days that the simple fact of its proclamation would have been suf- 
ficient to disperse at once the rabble of the so-called march. The 
premier, Luigi Facta, went with the decree to have it signed by the 
king, but the latter refused. Official Fascist propagandists wrote 
later on that the king had “nobly” refused to sign. Others asserted 
that Facta had been induced by Mussolini into believing that a 
new Facta-Mussolini cabinet might be formed; and that he had 
secretly suggested that the king should not sign the decree. The 
king’s rule had always been to obey the premier in any political 
matters, and this breach of constitutional convention opened the 
road to Fascist dictatorship. Victor Emmanuel did not intervene 
even when Mussolini in 1924 accepted responsibility for the mur- 
der of his opponents. Under Fascism, he signed and welcomed, or 
feigned to welcome, decrees that violated his oath as a constitu- 
tional king, as when he ratified the complete suppression of the 
freedom of the press and the suppression of the Chamber of Depu- 
ties. Under Mussolini’s rule, the king’s prerogatives existed nomi- 
nally but not in fact, so that by the time of World War II he was 
taking a small part indeed in the Italian affairs of state. 

Victor Emmanuel failed to keep Italy neutral in World War II. 
He also failed to pull Italy out of the war in 1942 when Musso- 
lini’s failure was most obvious. Only on July 25, 1943, after the 
invasion of Sicily, did he arrest Mussolini: instead of turning to 
the old Liberals he appointed Badoglio to form a nonpolitical gov- 
ernment still allied to Germany. This antagonized both Italians 
and the Anglo-Americans. On June 5, 1944, the day after the 
Allies entered Rome, he named his son, Crown Prince Humbert, 
lieutenant general of the realm, relinquishing all power for himself 
but retaining his title of king. On May 9, 1946, he belatedly ab- 
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dicated in favour of Humbert. On June 2, 1946, however, the 
Italian people voted to end the monarchy and to set up a republic. 
Victor Emmanuel died, Dec. 28, 1947, in Alexandria, Egypt. 

Victor Emmanuel married on Oct. 24, 1896, Princess Elena 
Petrovich-Niegosh, daughter of the first and last king of Monte- 
negro; she bore him four daughters and a son and heir, Humbert, 
prince of Piedmont (Sept. 15, 1904). Princess Iolanda was mar- 
ried in 1923 to Count Giorgio Calvi di Bergolo; Mafalda in 1925 
to Prince Philip of Hesse (Mafalda died in 1944 at the Buchenwald 
concentration camp); Giovanna in 1930 to King Boris HI of Bul- 
garia; and Maria in 1939 to Prince Luigi de Bourbon-Parma. 
Victor Emmanuel made a remarkable collection of coins, and he 
himself actively helped in the production of the Corpus Num- 
morum Italicorum. 

See D. Bartoli, Vittorio Emanuele III (1946), La Fine della 
Monarchia (1947). (D. M. Su.) 

VICTORIA (1819-1901), queen of the United Kingdom of 
Great Britain and Ireland from 1837, and also empress of India 
from 1876, was born at Kensington Palace, London, on May 24, 
1819, the only child of Edward, duke of Kent, fourth son of King 
George III. On the death in 1817 of Princess Charlotte, daughter 
of the prince regent (later George IV), there was no surviving 
legitimate offspring of George III’s 15 children. In 1818, there- 
fore, three of his sons, the dukes of Clarence, Kent, and Cam- 
bridge, married to provide for the succession. The duke of Kent’s 
wife was Princess Mary Louisa Victoria of Saxe-Coburg-Gotha, 
the widow of Prince Ernest Charles of Leiningen. The duke of 
Kent died when his daughter (who was christened Alexandrina 
Victoria) was eight months old; accordingly, on George IV’s ac- 
cession (1820) she became third in the line of succession to the 
throne after the duke of York (d. 1827) and the duke of Clarence 
(subsequently William IV), whose own children died in infancy. 

Victoria, by her own account, “was brought up very simply,” 
principally at Kensington Palace where her closest companions, 
other than her homely and impoverished mother, were her half- 
sister, Féodore, and her governess, Louise (afterward the Bar- 
oness) Lehzen, a native of Coburg. Her mother’s nearest adviser 
was her brother, Victoria’s uncle Leopold, widower of Princess 
Charlotte. Until he became the first king of the Belgians in 1831 
Leopold lived at Claremont, near Esher, Surrey, where Victoria 
visited him. From her father’s family she was virtually isolated, 
growing up to regard herself as a Coburg rather than as a member 
of the house of Hanover. Her mother’s morbid fear of Victoria’s 
uncle, the duke of Cumberland, and after the death of George IV 
(1830), her pretentiousness on her daughter's behalf, led to an 
estrangement from Victoria herself and to friction between the 
duchess and William IV. Early in life Victoria learned caution in 
her friendships; she also revealed a liking for her own way; nor 
did her retentive memory allow her to forgive readily. 

The legend (upon which the queen herself was to cast some 
doubt) ran that she was unaware until she was 12 that she would 
one day succeed to the throne. “I will be good” she is reported 
to have responded to the news. Not long afterward she began 
the detailed and highly characteristic journal which she kept 
throughout her life, 

If in Great Britain at mid-20th century the crown is at the 
centre of society and but rarely concerned with political decisions, 
at Victoria’s accession in 1837 it was almost the reverse, Society 
in the conventional sense revolved not so much around the court 
as around the great houses whose owners might still look down 
upon, or at least look askance at, the palace. Politics, however, 
still revolved around the throne. As recently as 1834 the ministry 
of William Lamb, 2nd Viscount Melbourne (g.v.), had been dis- 
missed by William IV, and prime ministers such as Sir Robert 
Peel (g.v.) who had served their political apprenticeship before 
the Reform Act of 1832 were still likely to hold “the confidence 
of the crown” to be a political necessity to an administration, The 

political role of the crown when Victoria came to wear it was 
by no means clear; nor was the permanence of the throne 
itself. When she died and her son Edward VII moved from 
Marlborough House to Buckingham Palace the change was one of 
social rather than of political focus; there was no doubt about the 
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monarchy’s continuance, That 
was the measure of her reign, 

Accession.—In the early hours 
of June 20, 1837, Victoria re- 
ceived a call from the archbishop 
of Canterbury and the lord 
chamberlain and learned of Wil- 
liam IV’s death. Later that 
morning the Privy Council was 
impressed by the graceful assur- 
ance of the new queen’s demean- 
our. The accession of a young 
woman was romantically popu- 
lar; moreover, because of the 
existence in Hanover of the so- 
called Salic law, which prevented 
succession by a woman, the 
crowns of Great Britain and Han- 
over became separated, the latter 
passing to William IV’s eldest 
surviving brother, Ernest, the un- 
popular duke of Cumberland. 

The new queen, who had never before had a room to herself, 
exiled her mother to a distant set of apartments when they moved 
into Buckingham Palace, Sir John Conroy, her mother’s major- 
domo, was pensioned off; only Louise Lehzen, of whom she was 
still in awe, remained close to the queen. Even her beloved uncle 
Leopold was politely warned off discussions of English politics. 
“Alone” at last, she enjoyed her new-found freedom. “Victoria,” 
wrote her cousin, Prince Albert (g.v.) of Saxe-Coburg-Gotha, who 
later married her, “is said to be incredibly stubborn and her ex- 
treme obstinacy to be constantly at war with her good nature; she 
delights in Court ceremonies, etiquette and trivial formalities ,.. 
She is said not to take the slightest pleasure in nature and to en- 
joy sitting up at night and sleeping late into the day.” It was, in 
retrospect, “the least sensible and satisfactory time in her whole 
life”; but at the time it was exciting and enjoyable, the more so 
because of her romantic friendship with Lord Melbourne, the 
prime minister. 

Together with the threat of Cumberland as heir apparent, two 
episodes in 1839, revealing that if she had too little in her head 
she had perhaps too little in her heart also, may explain why 
“those who had her welfare most at heart were anxious,” as she 
wrote long afterward, “to secure for her without delay a husband's 
guidance and support.” Lady Flora Hastings, a maid of honour 
with Tory connections, was forced by Victoria to undergo a medi- 
cal examination før suspected pregnancy. The gossip, when it was 
discovered that the queen had been mistaken, became the more 
damaging when later in the year Lady Flora died of a disease not 
diagnosed by the examining physician. The enthusiasm of i 
populace over the coronation (June 28, 1838) swiftly dissipated: 

Between the two phases of the Hastings case “the bedchamber 
crisis” intervened. Lord Melbourne had proved a delightful t 
devoted mentor to the young queen; but, by surrounding the 
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queen with Whig ladies, he had allowed her to become a oe 
partisan, When he resigned in May 1839 Sir Robert ra EE 


Conservative leader, stipulated that the Whig ladies of th i 
chamber should be removed. The queen imperiously refused, a 
without Melbourne’s encouragement. “The Queen of Englanti 
not submit to such trickery,” she said. Peel therefore decline 
take office, which Melbourne rather weakly resumed. “I was aa 
young then,” wrote the queen long afterward “and perhaps I shou 
act differently if it was all to be done again.” « suttontlé 
Albert arrived at Windsor on Oct. 10, 1839, on a visit 5 de- 
English court. For a short time the queen wrestled with e 15 
sire for continued and enjoyable independence until on Oc Sard 
1839, she proposed to him. Her letters became ecstatic; a jueen 
more circumspect. They were married on Feb. 10, 1840, theq 
dressed entirely in articles of British manufacture. insistent 
The “Albertine Monarchy.”—At first the queen Was i a 
that her husband should have no share in the government R 
country, Within six months, on Melbourne’s repeated SUBB® 
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the prince was allowed to start seeing the dispatches, then to be 
present when the queen saw her ministers. The concession became 
a routine, and during her first pregnancy the prince received a 
“key to the secret boxes.” Quickly, too, she learned from her 
husband to dislike London and to abandon late parties. His was 
the stronger personality. It was the “Prince who insisted on spot- 
Jess character, the Queen not caring a straw about it,” the duke 
of Wellington told the diarist Charles Greville—the prince was 
“extremely strait-laced and a great stickler for morality whereas 
she was rather the other way.” Royal dinner parties became a 
conspicuous model of decorum. 

Blissfully happy herself, the queen settled down to have children 
while the prince busied himself with the administration of the 
royal properties. The “mere amusement” of the gossipy days with 
Melbourne was past. Later, she recorded talking them over with 
her husband, and discussing her “unbounded affection and admira- 
tion for Lord Melbourne which I said to Albert I hardly knew 
from what it arose excepting the fact that I clung to someone and 
having very warm feelings. Albert thinks I worked myself up to 
what really became rather foolish.” 

It is convenient to summarize here the growth of the royal 
family. Victoria, the princess royal (the “Vicky” of the Letters), 
was born in 1840; in 1858 she married the crown prince of Prussia 
and later became the mother of 
the emperor William II. The 
prince of Wales (later Edward 
VII) was born in 1841. Then 
followed Princess Alice, after- 
ward grand duchess of Hesse, 
1843; Prince Alfred, afterward 
duke of Edinburgh and duke of 
Saxe-Coburg-Gotha, 1844; Prin- 
cess Helena (Princess Christian 
of Schleswig-Holstein), 1846; 
Princess Louise (duchess of Ar- 
gyll), 1848; Prince Arthur (duke 
of Connaught), 1850; Prince 
Leopold (duke of Albany), 1853; 
Princess Beatrice (Princess 
Henry of Battenberg), 1857. 
The queen’s first grandchild was 
born in 1859, her first great- 
grandchild in 1879. There were 
37 great-grandchildren alive at 
her death. 

The prince came into his own 
to negotiate with Peel a compro- 
mise on the bedchamber question after the Melbourne government 
had been defeated in the general election of 1841. The queen’s 
first interview with Peel went well, eased by Melbourne’s advice 
to his successor: “the Queen is not conceited—she is aware there 
are many things she cannot understand and she likes to have them 
explained to her elementarily—not at length and in detail but 
shortly and clearly.” If, as Lady Lyon once noted, “there was 
‘a vein of iron’ which ran through the Queen’s extraordinary 
character,” her personal happiness as wife and mother evoked a 
less willful humility. Peel’s very real distress when in the summer 
of 1842 an attempt was made to assassinate the queen—together 
with the affinity between the prince and the new prime minis- 
ter—soon converted the “cold odd man” of the queen’s earlier 
comment into “a great statesman, a man who thinks but lit- 
tle of party and never of himself.” Lord Aberdeen, the foreign 
secretary, also became a great favourite. “We felt so safe with 
them both,” she told King Leopold. It was under Albert's in- 
fluence that she came to adopt what she later called “the obvious 
but up to that time much neglected doctrine that it is the para- 
mount duty of a constitutional monarch to maintain a position 
of neutrality towards the leaders of party on both sides. At the 
election of 1841 the queen had subscribed, through Louise. Lehzen, 
£15,000 to the Whig cause. 

By the autumn of 1842 Lehzen had left for Germany forever 
and the prince could reorganize the palace. He became effectively 
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the queen’s private secretary—according to himself, “her perma- 
nent minister’—using his own staff, George Anson and Gen. 
Charles Grey, for the purpose. In 1842 Victoria had made her 
first railway journey. Railway travel made an important contribu- 
tion to the queen’s contentment, for it enabled her to spend much 
of the year in the Isle of Wight and in Scotland, ministers taking 
turn in “doing service” (as Lord Palmerston was to call it), by 
residing in attendance. An estate at Osborne in the Isle of Wight 
was purchased on Peel’s advice, and the residence—“our island 
home”—was built between 1845 and 1851 out of the queen’s sav- 
ings from her income once the prince had got her properties into 
shape. She had already paid off her father’s debts. 

The lease of the original Balmoral House near Ballater was 
taken in 1848 after three previous visits to Scotland. In 1852 the 
estate was bought and in 1855 a great castle in “Scotch baronial” 
was almost completed. At Balmoral she was happiest. There it 
was possible to form a new establishment without the difficulties 
which the prince had encountered in organizing the palace or 
Windsor Castle: In Scotland, moreover, he did not have to face 
the unpopularity so frequently his experience in England. At 
Balmoral the royal pair and their family were able to live “with the 
greatest simplicity and ease,” wrote Greville. The queen soon 
came to hold the Highlanders in more esteem than any other of her 
subjects. She liked the simpler life of the Highlands, as her pub- 
lished journal was to reveal: she came to make the most of the 
thin stream of Scottish blood in her veins; also, so long as the ser- 
mons were short enough, to prefer the Scottish form of service. 
“You know,” she was to tell Gladstone, “I am not much of an 
Episcopalian”: and she developed a comfort in the consolations of 
the Rev. Norman Macleod, as also a delight in the plain speech 
of John Brown, the Highland servant who stalked with Albert. 

The political circumstances within which the monarchy operated 
in the prince’s lifetime are peculiarly worth remarking. After 
the repeal of the Corn Laws (1846) there was a period, not ending 
until the election of 1868, when politics tended to consist of a 
series of temporary alliances between splinter groups and no single 
group could guarantee its extended control over the House of 
Commons: a condition rendering active political intervention by 
the crown not only possible but sometimes even necessary. There 
was a role for the cabinet maker, especially in helping to compose 
coalitions, Its significance must not, however, be overemphasized; 
although Victoria probably would not have admitted it, the queen’s 
role, albeit substantial, was always secondary. 

The tradition also persisted that the sovereign had a special 
part to play in foreign affairs and could conduct them with a sec- 
retary of state. Victoria and Albert had relatives throughout 
Europe and were to have more. Moreover, they visited and were 
visited by other monarchs: the tsar, Nicholas I, and Louis Philippe, 
for example, and later Napoleon II. Albert was determined that 
this personal intelligence should not be disregarded and that the 
queen should never become (as his own mentor the Baron Stock- 
mar had indicated) “a mandarin 
figure which has to nod its head 
in assent or shake it in denial as 
its Minister pleases.” The re- 
sult was a clash with Henry John 
Temple, 3rd Viscount Palmerston 
(q.v.), the foreign secretary, who 
could look back on a career of 
high office beginning before the 
royal couple was born. The 
prince distrusted Palmerston’s 
character, disapproved of his 
methods, thought his policy shal- 
low, and, prompted by Stockmar, 
disagreed with his concept of the 
constitution. : 

In the ensuing contests Victo- 
ria, as Albert’s disciple, outran 
her lord and master in her vehe- 
mence and in 1850 thought “it 
right in order to avoid any mis- 
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takes for the future, to explain what it is she expects from the 
foreign secretary. She requires: (1) that he distinctly state what 
he proposes in a given case in order that the Queen may know as 
distinctly to what she has given her royal sanction; (2) having 
once given her sanction to a measure, that it be not arbitrarily 
altered or modified by the minister.” Palmerston’s habits did not 
change and when without consultation he expressed his approval 
of the coup d’état of Louis Napoleon (later Napoleon IIT) in 1851, 
the prime minister, Lord John Russell, at once dismissed him, 
using the occasion to make public the queen’s memorandum just 
quoted. Within a few months Palmerston was back in office, how- 
ever, as home secretary. On the eve of the Crimean War (1854- 
56) the royal pair encountered a wave of unpopularity and Albert 
was suspected, without any foundation, of trying to influence the 
government in favour of the Russian cause. There was however 
a marked revival of royalist sentiment as the war wore on. The 
queen personally superintended the committees of ladies who or- 
ganized relief for the wounded and eagerly seconded the efforts of 
Florence Nightingale: she visited crippled soldiers in the hospitals, 
and instituted the Victoria Cross for gallantry. 

The importance of the Albert period lay in the training the 
queen received: in orderly ways of business, in hard work (which 
she certainly never learned from Melbourne), in the expectation 
of royal intervention in ministry-making at home, and in the estab- 
lishment of a private (because royal) intelligence service abroad. 
The English monarchy had changed. “In place of a definite but 
brittle prerogative it had acquired an undefinable but potent influ- 
ence.” (G. M. Young, Victorian England, 2nd ed., Oxford Uni- 
versity Press, London, 1953.) 

Widowhood.—wWith Albert, the queen had played a “substan- 
tial” (if “secondary”) part in choosing and putting into office the 
earl of Aberdeen’s ministry when the earl of Derby resigned in 
December 1852. The habit died hard, for after the nervous break- 
down—the “two dreadful first years of loneliness”—following the 
prince consort's death (Dec. 14, 1861), she sought, on her re- 
covery, to behave as he would have ordained. Her testing point 
was, then, her “dear one’s” point of view; and this she had known 
at a particular and thereafter not necessarily relevant period in 
English political life. Her training and his influence were ill suited 
to the “swing of the pendulum” politics which better party organi- 
zation and a wider electorate enjoined after the Reform Bill of 
1867. She was a widow of 42 with nine children when Albert died. 
And since she blamed her son and heir for his death—the prince 
` consort had come back ill from Cambridge, where he had gone to 
see the prince of Wales regarding an indiscretion the prince had 
committed in Ireland—she did not hesitate to vent her loneliness 
upon him. “It quite irritates me to see him in the room,” she 
startled Lord Clarendon by saying. The breach was never really 
healed, and as time went on the queen was clearly envious of the 
popularity of the prince and princess of Wales. She liked to be, 
but she took little trouble to see that she was, popular. 

To Balmoral (to which telegraphic communication with London 
was established in the 1860s) and to Osborne, for four months 
in the year, she came to retreat in turn, giving the impression to 
shrewd observers like Walter Bagehot (whose English Constitu- 
tion was published in 1867) that she was ‘“‘a retired widow”; and, 
although his division between the dignified or “theatrical” and the 
efficient or “business” parts of the constitution, came to grow truer 
in her case, her Letters (which Bagehot of course could not then 
read) reveal that, so far as she was concerned, she was determined 
to remain, as Albert had taught her, very much one of the effi- 
cient parts of the constitution, From the point of view of the 
populace, however, who required a more splendid court, she carried 
into effect all too few of the “theatrical” aspects of her task. She 
had been an adoring wife and, if Albert had left her prejudices 
less narrow, he had not, of course, been able to alter her tempera- 
ment. “My nature is too passionate,” she told an old friend, “my 
emotions are too fervent; he guided and protected me, he com- 
forted and encouraged me.” Not only was Albert gone but the 

advisers of earlier days were dead too—Melbourne, Peel, Welling- 
ton, and Aberdeen—and Stockmar had retired in Coburg. “Uncle 
Leopold” died not long afterward. And the old men who sur- 
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vived, she had never liked: Palmerston, Derby, or Russell, tp 
whom there soon came a black-edged reproach from Osborne 
warning him not to take up Palmerston’s habit of Sending off 
drafts “without the Queen’s having first seen them.” (Jan, 14 
1862). Moreover, there were to be changes, because of retire. 
ment, in the next few years, in the household, and one of them 
was of some moment. “Good, excellent General Grey,” who had 
been Albert’s secretary, stoutly resisted her attempt to make her- 
self a recluse. He urged ministers to press her to appear in public, 
He realized what an infliction it was to ministers that she stayed 
so long at Balmoral and Osborne nursing her grief; he advised “a 
strong—even a peremptory tone.” Grey had been prepared to 
lose his temper with her—and survive. After his death (1870) 
nobody dared to do so, except John Brown. Henry (later Sir 
Henry) Ponsonby, Grey’s successor, was too young to try, No 
longer restrained, her Letters became more forcefully character- 
istic, and, as Lady Ponsonby told Sir Henry, “When she is dis- 
agreed with, even slightly, she thinks nothing too bad to say of 
the culprit.” 

It was despite, yet because of, Albert that she succumbed to 
Disraeli (see BEACONSFIELD, BENJAMIN DIsRAELI, Earl of). Al- 
bert had thought him insufficiently a gentleman and remembered 
his bitter attacks on Peel after the repeal of the Corn Laws in 
1846; the prince had approved of Disraeli’s political rival, William 
Ewart Gladstone (q.v.). Yet Disraeli able to’enter into the 
queen’s grief, flatter her, restore 
her self-confidence, and make the 
lonely crown an easier burden. 
Behind all his calculated attack 
on her affections there was a bond 
of mutual loneliness, a note of 
mystery (which she had already 
found of interest in Napoleon 
III), and, besides, the return to 
good gossip. Moreover, Disraeli 
told the queen in 1868 that it 
would be “his delight and duty to 
render the transaction of affairs 
as easy to your Majesty, as pos 
sible.” Since the queen was only 
too ready to consider herself 
E overworked, this approach was 
especially successful. Gladstone, 
on the other hand, would never 
acknowledge that she was, as she 
put it, “dead beat,” perhaps be- 
cause he never was himself; 
whereas Disraeli tired, easily. 
The contrast between Disraeli’s gay, often malicious, gossipy £ 
ters and Gladstone's 40 sides of foolscap is obvious. And iier 
was no Albert to give her a neat précis. Moreover, Gladstone à Ei 
the throne as an institution in such awe that it affected his reat 
with its essentially feminine occupant. His “feeling for ag 
crown, said Lady Ponsonby, was “always snubbed.” There t 
fairly early a lack of personal understanding between the me 
and Gladstone which was fostered by Disraeli. Later it Horin 
also a political divergence. Dean Gerald Wellesley, her ra j 
cleric, warned Gladstone in 1868, before he took office, that “eve r 
thing depends upon your manner of approaching the Quer with 
nervous susceptibility has much increased since you had to a 
her before and you cannot show too much regard, gentleness, 
might even say tenderness, towards Her.” might 

Gladstone took the advice to heart, and although they ae 
differ on a particular issue, such as the disestablishment 0 Co 
Trish Church in 1869, it did not prevent the queens ay the 
operation, In that particular issue, her intervention ie 
bishops was decisive in averting clashes between the two jammed 
of Parliament. Friction began in 1871 when Gladstone, # 
at the wave of republican feeling, tried to persua i 
reappear in public and postpone her departure to E. “cat 
threatened abdication, and Disraeli made matters worse be 
stone by defending the queen’s seclusion in a speech savou 
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what Gladstone called his “usual flunkeyism.” When Gladstone 

subsequently appeared at Balmoral he noted “the repellent power 

which she so well knows how to use has been put in action towards 

ne po I have felt myself on a new and different footing with 
er. 

Over the problem of Ireland, their paths separated ever more 
widely. Whereas “to pacify Ireland” had become the “mission” 
of Gladstone’s life, the queen (like the majority of her subjects) 
had little understanding of, or sympathy for, Irish grievances. 
She disliked disorder and regarded the suggestion of Irish Home 
Rule as sheer disloyalty. The proposal of an Irish “Balmoral” 
was repugnant to her, especially when it was suggested that the 
prince of Wales might go in her place. To avoid the Irish Sea, she 
claimed to be a bad sailor; yet she was willing in her later years 
to cross the English channel almost every year. In all, she made 
but four visits to Ireland, the last in 1900 being provoked by her 
appreciation of the gallantry of the Irish regiments in the South 
African War; she never forgot that she was herself a soldier’s 
daughter. 

Constitutional Position.—The news of Gladstone’s defeat in 
1874 delighted the queen. “What an important turn the elections 
have taken,” she wrote. “It shows that the country is not Radical. 
What a triumph, too, Mr. Disraeli has obtained and what a good 
sign this large Conservative majority is of the state of the coun- 
try, which really required (as formerly) a strong Conservative 
party!” If, years before, Melbourne, almost despite himself, had 
made her a good little Whig, and if Albert had left her, in general, 
a Peelite, temperamental and subsequently doctrinal differences 
with Gladstone made it easy for Disraeli to turn her into a stout 
supporter of the Conservative party. And he took an artist’s 
pleasure in doing so (as his Letters to Lady Bradford and Lady 
Chesterfield make evident). By 1878 Lady Ponsonby could write 
to her husband “I do think Dizzy has worked the idea of personal 
government to its logical conclusion and the seed was sown by 
Stockmar and the Prince. While they lived, the current of public 
opinion, especially among the Ministers, kept the thing between 
bounds, but they established the superstition in the Queen’s mind 
about her own prerogative, and we who know her, know also per- 
fectly how that superstition, devoid as it is of even a shadow of 
real political value, can be worked by an unscrupulous Minister 
to his own advantage.” 

Lady Ponsonby went on to hint at a future clash with Glad- 
stone. When in September 1879 a dissolution seemed imminent, 
the queen wrote to the marchioness of Ely (who was, after the 
duchess of Argyll, perhaps her most intimate friend) : 

Dear Janie,—I wish it were possible for Sir Henry Ponsonby to get 
at some of the Opposition and to point out the extreme danger of bind- 
ing themselves by foolish, violent declarations about their policy before- 
hand. I hope and trust the Government will be able to go on after the 
Election, as change is so disagreeable and so bad for the country; but, if 
it should not, I wish the principal people of the Opposition should know 
there are certain things which I never can consent to. Z 
1. Any lowering of the position of this country by letting Russia have 
her way in the East, or by letting down our Empire in India and in 
the Colonies, This was done under Mr. Gladstone, quite contrary to 
Lord Palmerston’s policy, which, whatever faults he had, was always 
for keeping up England which of late years had quite gone down, so 
that we were despised abroad. cee 
2. That I would never give way about the Scotch Church which is the 
real and true stronghold of Protestantism. 7 x 

These are points which I never could allow to be trifled with, and I 
could have no confidence in any men who attempted this. Our position 
in India, and in the Colonies, must be upheld. 1 wish to trust my Gov- 
ernment whoever it is, but they should be well aware beforehand I never 
could if they intended to try and undo what has been done. 

In the same way I never could take Mr. Gladstone or Mr. Lowe as my 
Minister again, for I never could have the slightest particle of confidence 
in Mr. Gladstone after his violent, mischievous and dangerous conduct 
for the last three years, nor could I take the ee aiter the very offen- 
si ears ago agains! A p 

E 7 Bie Whig friends that he might easily 
get these things known. In former days much good was done by Baron 
Stockmar and Mr. Anson paving the way for future arrangements and 
preventing complications at the moment, like Sir Robert Peel’s failure 
in 1839 about the Ladies, Ever yours affectionately, V.R. and I. I 
never could take Sir C. Dilke as a Minister. 


After the blow fell with the Conservative party’s defeat in 1880 


she sent for Lord Hartington. 
“Mr. Gladstone she could have 
nothing to do with, for she con- 
siders his whole conduct since ’76 
to have been one series of violent, 


passionate invective against and © 


abuse of Lord Beaconsfield and 
that ke caused the Russian war.” 
Nevertheless, as Hartington 
pointed out, it was Gladstone 
whom she had to have. She made 
no secret of her hostility, she 
hoped he would retire, and she re- 
mained in correspondence with 
Lord Beaconsfield (as Disraeli 
had become), Gladstone, indeed, 
said that he himself “would never 
be surprised to see her turn the 
Government out, after the man- 
ner of her uncles.” Over the 
abandonment of Kandahar in Af- 
ghanistan, in 1881, for example, 
Ponsonby had never seen her so 
angry: “The Queen has never 
before been treated,” she told 
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him, “with such want of respect HER ELDEST SON 
and consideration in the forty 

three and a half years she has worn her thorny crown... .” Over 
the third Reform Bill of 1884 she was able to intervene usefully 
to bring about a compromise between the views of the two Houses, 
and it would seem that it was the marquess of Salisbury who caused 
most difficulties before the bill was passed; nevertheless she blamed 
Gladstone. “The Lords,” she said, “are mot in disharmony with 
the people, but unfortunately Mr. Gladstone’s government leans 
so much to the extreme Radical side, instead of to the sound and 
moderate portion of his following, that measures are presented to 
the House of Lords which the Conservatives and moderate Liberals 
do not feel they can with safety agree to. No one is more truly 
Liberal in her heart than the Queen, but she has always strongly 
deprecated the great tendency of the present Government to en- 
courage instead of checking the stream of destructive democracy 
which has become so alarming. This it is that, she must say justly, 
alarms the House of Lords and all moderate people. And to 
threaten the House of Lords that they will bring destruction on 
themselves is, in fact, to threaten the Monarchy itself. Another 
Sovereign but herself must acquiesce in any alteration of the 
House of Lords. She will not be a Sovereign of a Democratic 
Monarchy.” 

Of the three great rights (to be consulted, to encourage, and 
to warn) which Walter Bagehot had awarded the crown in his 
English Constitution Victoria had come to make partisan use. 
Nothing escaped her “drill eye.” She insisted on consultation, 
whoever was in power—and over the most trivial detail, As time 
went on, she came to encourage the Conservatives and to warn the 
Liberals. The considered view of the Radical Joseph Chamber- 
lain, not notably a friend of royalty, is of interest: “The Queen 
does interfere constantly,” he wrote; 
more, however, when Liberal Ministers are in power than when she has 
a Conservative Cabinet, because the Conservatives on the whole do 
what she likes, as she is a Conservative; whereas the Liberals are con- 
tinually doing and indeed exist for the purpose of doing the things she 
does not like. But it is very doubtful how far her interference is un- 
constitutional, and it would be quite impossible to prove it. . . . The 
Queen is a woman of great ability . . . she writes to the Prime Minister 
about everything she does not like, which when he is a Liberal means 
almost everything that he says or does . . . she insists that administrative 
acts should not be done without delay for the purpose of consulting 
with regard to them persons whose opinions she knows will be un- 
favourable .. . her action to my mind is strictly speaking constitutional 
_. it would be difficult to maintain that with her immense experience 
the Queen is not justified in asking for time in order that men of distinc- 
tion should be consulted upon various acts. 

Her warnings in 1884 about the dangerous delay in sending help 
to Gen. C. G. Gordon, who was besieged in Khartoum, passed 


” 
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unheeded, and when he was killed in January 1885 she sent her 
reproof (Feb. 5, 1885) in an unciphered telegram. 


The lengthening experience of the Queen, laid up in the most retentive 
and faithful memory, was making her an excellent person to talk things 
over with; if she had mastered the nervous horror of London which 
drove her to Balmoral or Osborne, and had kept her Ministers under 
the charm at Buckingham Palace, her influence would have grown with 
her experience. .. . On three occasions after the Prince’s death she 
intervened with decisive effect: in checking the hysterical fussiness with 
which Palmerston and Russell were behaving over Schleswig-Holstein 
under the grim contemptuous eyes of Bismarck; in promoting the pas- 
sage of the Reform Bill of 1867; in releasing the deadlock of the Houses 
over Reform and Redistribution in 1884. But Disraeli had made her a 
partisan: the hoarded experience which might have been freely at the 
disposal of all her Ministers was reserved for such favourites as Salis- 
bury and Rosebery, and the influence was dissipated in reprimands and 
injunctions, often shrewd, always vigorous, but sometimes petulant and 
sometimes petty. . . . Now that her relations with her ministers are 
known with some degree of intimacy, it is permissible to say that if 
she never overstepped the limits of her admitted powers, she did not 
always behave well within them: she did her duty but often with a 
reluctance and temper which in a more critical age might have been even 
dangerously resented. (G. M. Young, Victorian England, 2nd ed., 
Oxford University Press, London, 1953.) 


She never acclimatized herself to the effects of the new electorate 
on party organization. No longer was the monarchy normally 
necessary as cabinet maker—but she still had an obscure desire to 
have a coalition and she had been brooding, since 1880, over getting 
“the moderate men of both parties,” as she called them, into a 
coalition together as an anti-Radical bloc. Irish Home Rule pro- 
vided her with a solution. 

In 1885 Ponsonby explained to Sir William Harcourt that “her 
idea was that ‘extremes’ (meaning Gladstone and Lord Randolph 
Churchill) should be got rid of, that Hartington should be Prime 
Minister and Salisbury Foreign Secretary under him, the whole of 
the rest of the Cabinet being Liberal and Whig.” She had already 
sounded the duke of Argyll in the matter and she pressed George 
Joachim (afterward Viscount) Goschen to act as go-between. 
“Out of this,” she said, “might grow a Coalition in time.” In this 
she was right; and in the Salisbury administration (1895-1902), 
with which her long reign ended, she was eventually to find not 
only the sort of ministry with which she felt comfortable but one 
which lent a last ray of colour to her closing years by its alliance, 
through Joseph Chamberlain, with the mounting imperialism which 
she had so greatly enjoyed in Disraeli's day when he had made her 
empress of India (1876). Before that, however, she was to have 
two more rounds of bickering with Gladstone and the shortlived 
administration of Lord Rosebery, whom she herself chose un- 
advised in 1894 as her prime minister. 

Last Years.—Victoria absorbed a great deal of the time of her 
ministers, especially Gladstone’s, but after 1868 it may be doubted 
whether, save in rare instances, in the long run it made a great 
deal of effective difference, politi- 
cally. She may have postponed 
an occasional evil day; she cer- 
tainly hampered an occasional 
career. And sometimes that B 
“continuous political experience,” 
which Bagehot remarked as a 
long-lived monarch’s greatest as- 
set, was invaluable: in stopping 
“red tapings,” as the queen called 
them, or in breaking a log jam. 
Meanwhile—“a comparatively 
late growth’”’—she had gained the 
affection of her subjects. Lord 
Salisbury observed in the House 
of Lords (Jan. 25, 1901) after her 
death that: “She had an extra- 

ordinary knowledge of what her 
people would think—extraordi- 
nary, because it could not come 
from any personal intercourse. I 
have said for years that I have 
always felt that when I knew 


BROWN BROTHERS, 
VICTORIA, PHOTOGRAPHED IN 1895 
WITH THE INFANT GEORGE VI AND 
THE FUTURE EDWARD VII (LEFT) AND 
GEORGE V (RIGHT) 


VICTORIA 


what the Queen thought, I knew pretty certainly what views her 
subjects would take, and especially the middle class of her sub- 
jects.” Bagehot had emphasized the fact that the court stood 
aloof from the rest of the London world and had “but slender rela- 
tions with the more amusing part of it.” The court, was, then, un- 
fashionable. But the queen, as the Jubilees of 1887 and 1897 
showed, was popular. Gone were the days when pamphlets were 
circulated asking what she did with her money. More and more 
fully with advancing years, she was able to satisfy the imagination 
of the middle class—and the poorer class—of her subjects, 

Many of the movements of the day passed the aged queen by, 
many irritated her, but the stupendous hard work which Albert 
had taught her went on—the meticulous examination of the boxes. 
the regular signature of the papers. ‘‘Wiggings” (as her scoldings 
of family and ministers were familiarly called) grew more in- 
frequent. When in 1896 the prince of Wales wanted her to give 
the kaiser (William II) a “good snubbing,” she replied, “Those 
sharp answers and remarks only irritate and do harm and in Soy- 
ereigns and Princes should be most carefully guarded against. 
William’s faults come from impetuousness (as well as conceit); 
and calmness and firmness are the most powerful weapons in such 
cases.” She had mellowed. She had come into calmer, if very 
lonely, waters. Those who were nearest to her came completely 
under her spell; yet all from the prince of Wales down stood in 
considerable awe. A breach of the rules could still make a fear- 
some change in the kindly, managing great-grandmother, in black 
silk dress and white cap. The eyes began to protrude, the mouth 
to go down at the corners. Those who suffered her displeasure 
never forgot it; nor did she. Yielding to nobody else’s comfort 
and keeping every anniversary, she lived surrounded by memen- 
toes, photographs, miniatures, busts, and souvenirs at the end of 
drafty corridors down which one tiptoed past Indian attendants 
to the presence. Nobody knocked; a gentle scratching on the door 
was all that she permitted. Every night at Windsor Albert's 
clothes were laid out on the bed, every morning fresh water was put 
in the basin in his room. She slept with a photograph—over her 
head—taken of his head and shoulders as he lay dead. 

Queen Victoria had fought a long rearguard action against the 
growth of “democratic monarchy”; yet, in some ways, she had 
done more than anyone else to create it. She had made the mon- 
archy respectable and had thereby guaranteed its continuance—not 
as a political power but as a political institution. Her long reign 
had woven a legend, and as her political power ebbed away her 
political value grew. It lay, perhaps, more in what the electorate 
thought of her, indeed felt about her, than in what she ever was 
or certainly ever believed herself to be, Paradoxically enough, 
her principal contribution to the British monarchy and her political 
importance lay in regard to those “dignified” functions which she 
was accused of neglecting rather than to the “business” functions 
which, perhaps, sometimes, she did not neglect enough. d 

The queen died at Osborne on Jan. 22, 1901, after a short ve 
painless illness. She was buried beside Prince Albert m t i 
mausoleum at Frogmore near Windsor. Her essential achira 
was simple. By the length of her reign, the longest in English a 
tory, she had restored both dignity and popularity to a be 
crown: an achievement of character, as well as of longevity. s 
torians may differ in their assessment of her political acumen, 
her political importance, or her role as a constitutional monarc? 
None will question her high sense of duty, or the transparent hon 
esty, the massive simplicity, of her royal character. 

See also references under “Victoria” in the Index. 


BreiiocRaPHY.—The most important authorit: 
is The Letters of Queen Victoria, in 3 series, 1837-01, 
1862-85, 3 vol. (1926-28); 1886-1901, 3 vol. (1930-32) 
Letters of Queen Victoria (1938) were edited by H. Bolitho, Emily in 
consolidated his own several studies of the queen and her t8 e, The 
The Reign of Queen Victoria (1948). Her letters to Glade I= 
Queen and Mr. Gladstone, 2 vol. (1933), were edited, with “th rd 
tary, by P. Guedalla, and her correspondence (1837-65) WË Connell: 
Palmerston, Regina v. Palmerston (1962), was edited by B- -ó 
Leaves from a Journal of Our Life in the Highlands .- ~ 
(1868), and More Leaves . . . 1862-82 (1884), both ed. 
Helps, were published in the queen’s lifetime and playe by, Queen 
in securing the eventual public affection. See A. Ponson yi 
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Victoria (1933), Henry Ponsonby (1942) ; Sir F. Ponsonby, Side Lights 
on Queen Victoria (1930), Recollections of Three Reigns (1951); 
Lord David Cecil, Lord M (1954); H. and A. Gernsheim, Queen Vic- 
toria (1959), which contains more than 400 illustrations; Elizabeth, 
Countess of Longford, Victoria R. I. (1964). Lytton Strachey’s well- 
known biography, Queen Victoria (1921), was written before the sec- 
ond and third series of her Letters had been published. F. Hardie. 
The Political Influence of Queen Victoria, 1861-1901, 2nd ed. (1963), 
without which it would have been far more difficult to deal here with 
the period after 1861, takes a different view from that expressed here. 

f (E. T. Ws.; X.) 

VICTORIA, TOMAS LUIS DE (c. 1548-1611), the great- 
est Spanish composer of his time. Born near Avila between 1544 
and 1550, he was sent by Philip II in'1565 to prepare for holy 
orders at the German College in Rome. Soon he was serving as a 
singer in addition to his chaplaincy, and he probably studied com- 
position with Palestrina, then director of music at the Roman 
Seminary, In 1569 he renounced the priesthood to become maestro 
di cappella at S. Maria di Monserrato. In 1571 he was again as- 
sisting with the music at his old college, and in the same year 
he succeeded Palestrina at the Roman Seminary. A book of his 
motets was published in Venice in 1572. On June 25, 1573, he was 
appointed musical director at the (Jesuit) German College and 
was ordained there two years later. In 1576 he published a mis- 
cellany of Masses, motets, and settings of the Magnificat. 

In 1578 he left the German College and assisted St. Philip 
Neri as chaplain of S. Girolamo della Carità until 1585. During 
this period six important collections of his music were published 
in Rome. In 1581 there appeared 16 settings of the Magnificat, 
four Marian antiphons, a cycle of 32 hymns covering the church 
year, and four psalms. Two further volumes appeared in 1583 
consisting of 53 motets and psalms (largely reprints) and a set 
of nine Masses, four of them new. Another pair of publications 
followed in 1585: music for Holy Week, including two Passions, 
the Improperia, and Lamentations of Jeremiah; and a set of 
motets for the whole year, of which ten were new. 

In 1578 he had met the pious dowager empress Maria, widow 
of Maximilian II, and later became her chaplain, In 1584 she 
entered the convent of the Descalzas Reales in Madrid, where 
Victoria became priest and organist. He settled in Madrid in 
1594 and remained there until his death on Aug. 27, 1611. His 
last Roman publication was a second book of seven Masses (1592). 
A miscellany published in Madrid in 1600 contains Masses, motets, 
psalms, hymns, and two Magnificat settings. His last work was 
the Requiem (1605), written in memory of the empress Maria. 

Victoria’s 21 Masses and 44 motets are among the finest of 
the period, though his, most characteristic manner more often 
found expression in the hymns, the Marian works, and—above all— 
in the music for Holy Week and the four offices for the dead. His 
duties as a Jesuit priest no doubt prevented him from composing 
more than he did, though the practice of his vocation gave his 
music a depth of purpose which some writers have compared with 
the mystical fervour of St. Teresa of Avila, who probably knew 
him as a youth, and was also patroness of the Descalzas. 

His technique belongs partly to an earlier period and reflects 
his training in the school of Cristóbal de Morales. He was fond 
of re-using his own and other music through the technique of 
parody and was a master of canonic devices. (See PARODY [In 
Music]). On the other hand, his use of plainsong cantus firmi 
is surprisingly rare. He nevertheless made use of more modern 
devices. The portrayal of the fury of wild beasts in Cum beatus 
Ignatius surpasses the pictorialism of the madrigalists. His use of 
repeated notes for emphasis reflects the growing Florentine interest 
in recitative. In his polychoral works he exploits the contempo- 
rary Venetian manner, and his provision of written organ parts 
looks forward to the age of the continuo. From the harmonic 
viewpoint his music shows a remarkable sense of tonal contrast, 
foreshadowing the major-minor concept of tonality characteristic 
of the Baroque era. Victoria’s works are published in eight vol- 
umes, edited by F. Pedrell (1902-13). 

Tomás Luis de Victoria (1918); R. 
F. Hernandez, “La cuna y la escuela 


Ritmo xi, no. 141 (1940). 
(B. L. Tr.) 
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VICTORIA, a state of the Commonwealth of Australia, oc- 
cupying a triangular area of 87,884 sq.mi. (227,620 sq.km.) in the 
extreme southeast of the continent. After Tasmania it is the 
smallest Australian state, with an area only 2.96% of that of the 
commonwealth, but it is the second largest in population. Victoria 
is marked off from New South Wales by the Murray River from 
near its source to the South Australian border and by a straight 
boundary line from Forest Hill near the Murray source east-south- 
east to Cape Howe. On the west the border with South Australia 
extends from Discovery Bay about 280 mi. (450 km.) N, running 
about 2 mi. (3 km.) W of the meridian 141° E, which had been 
designated the boundary but was not correctly located when the 
boundary was marked in 1847. The coastline, about 680 mi. 
(1,095 km.) in length, lies along the base of the triangle from 141° 
E to 150° E. The most northerly corner of the state is at latitude 
34° S and the most southerly, Wilson’s Promontory, which is also 
the most southerly point of the Australian mainland, extends to 
39° 8’S. The capital is Melbourne (q.v.). 

(Throughout this article reference will be made to districts by 
names well established in official and popular usage. It should be 
noted that the use of a particular name in different contexts does 
not guarantee identity of boundaries. Thus, Gippsland invariably 
refers to the southeastern part of the state, but the Gippsland sta- 
tistical district [a group of counties, the immutable areas for land 
registration] and the Gippsland statistical division [a group of 
local government areas] differ from each other and from other 
regional subdivisions defined by other authorities and designated 
Gippsland.) 


PHYSICAL GEOGRAPHY 


Geology and Physical Features.—Central Highlands.—Of- 
ficial maps of Victoria still apply the name “Great Dividing Range” 
to the main water parting that divides north-flowing from south- 
flowing rivers and often represent it in a way suggesting a sharp- 
crested ridge. However, the highlands of Victoria in no way jus- 
tify the term “range” and in parts of them the water parting 
traverses level upland surfaces. The Eastern Highlands may be 
taken as extending from the border of New South Wales to a 
north-south line through Melbourne. In this extensive area con- 
siderable diversity of structure and rock types occurs and dis- 
tinctive subregions may be noted. The Eastern Highlands as a 
whole form part of the main eastern highland belt of Australia 
and are a complex of blocks bounded by intersecting fractures and 
flexures, The eastern section includes massive plateau areas from 
which peaks such as Cobberas, Feathertop, Hotham, Bogong, 
Fainter, and Cope rise to more than 6,000 ft. (1,800 m.) as blunted 
elevations. The area is strongly dissected, and many of the val- 
leys cut as much as 3,000 ft. below the intervening plateau sur- 
faces, known locally as “high plains.” The Bogong high plains, 
an extensive plateau at 5,500 ft. (1,680 m.) between Mt. Bogong 
and Mt. Hotham, are the site of an extensive construction pro- 
gram for storage facilities in connection with the Kiewa hydro- 
electric scheme. 

Somewhat to the west Mts. Buffalo, Howitt, and Buller exceed 
5,500 ft. Still farther west the highlands become lower and nar- 
rower. The highest point within 50 mi. (80 km.) of Melbourne 
is Mt. Donna Buang (4,100 ft. [1,250 m.]). The southwestern 
corner of the Eastern Highlands includes the Dandenong Ranges. 
The maximum elevation is only 2,078 ft. (633 m.), but because 
these hills lie less than 20 mi. (30 km.) from the centre of Mel- 
bourne and are, for census purposes, partly included in the metro- 
politan area, they provide a recreation area of great local impor- 
tance. North of Melbourne, along the junction between the 
Eastern and Western Highlands, the main route to the north and 
northeast crosses through the Kilmore gap at only 1,145 ft. (349 
m.). No railways cross the highlands east of this line. 

The Western Highlands are of generally lower elevation, only 
a few points attaining 3,000 ft. Toward the western end are the 
Grampians, prominent ridges of Upper Paleozoic sandstone (Mt. 
William 3,827 ft. [1,166 m.]). Between these and the Kilmore 
gap the highlands form a rough upland zone from which rise peaks, 
including domes of Paleozoic igneous rocks, such as Lar Ne Gerin, 
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Buangor, and Macedon, all of which exceed 3,000 ft., ridges of mera, Mallee, and Northern districts. The surfac 
older Paleozoic sediments, and Tertiary volcanic cones. Within and bears sand in east-west ridges or irregular dunt 
this zone occurred much of the gold mining that was of such great mera and Northern District plains are both built up 
significance in the state’s earlier history, and the relief is such that plains of streams flowing to the Murray. They are fla 
in only a few places was serious difficulty encountered in develop- where occasional residuals of bedrock rise through the: 
ing routes in and through the area, Climate.—Since Victoria extends through only 5° oi 
Southern Uplands.—In the south lies a discontinuous series of the differences in climate between districts depend 
higher areas reaching maximum heights of about 2,000 ft. (600m.). on altitude and distance from the sea. The highlands 
The Otway Ranges and the South Gippsland Hills consist of Cre- and wetter than the rest of the state and only in the 
taceous sandstones and mudstones overlain by Tertiary sands, the of the Eastern Highlands is winter snow regularly ret 
ranges being due to faulting and flexuring along lines with a gen- highlands also form a climatic divide between the coasta 
erally northeast trend. With this group may be included the interior plains, and the rainfall decreases toward 
the Mornington Peninsula between Port Phillip and Western Itis also less reliable and, at irregular and unpredictabl 
Port bays, and Wilson’s Promontory, a granitic mass rising to years with rainfall far below average have occurred, The 
2,350 ft. of 1902, 1914, 1927, 1938, and 1945 were among the m 
Southern Plains —Between the Central Highlands and the South- astrous. i 
ern Uplands extends east-west a series of lowlands for which J, W. Within the higher rainfall areas of the south occur tw 
Gregory popularized the graphic term “great valley.” While this strips—one across the Western District to Port Phil 
term is useful in emphasizing the fact that one may move east or the other around Sale in Gippsland. The seasonal disti 
west from Port Phillip Bay without encountering obstruction, the rainfall reflects the position of Victoria at the southes 
term “valley” strictly applies only to the East Gippsland Plains corner of the continent. Toward the west there is a cle 
where the Latrobe Valley lies between the Central and Southern ter maximum of rainfall. This becomes less marked tow. 
Highlands. east, and at Melbourne the monthly rainfall figures are 
This section is reached from the lowland at the head of West- uniform. 
ern Port Bay across a low divide (500 ft. [150 m.]). To the Since, however, the winter rainfall is more frequent 
west of Port Phillip Bay extend the Western District Plains, of 
which large tracts are covered by lava flows of late Tertiary to 
Recent Age. Around the western end of the highlands these 
plains join with the plains of the Murray Basin, 
Murray Basin Plains —These include the plains of the Wim- 
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and the summer rainfall more intense and erratic, with falls on 
about half as many days as in winter, and since the higher summer 
temperatures reduce the effectiveness of the rainfall, it can be said 
that Melbourne has a dry summer. Toward the east there is a less 
distinct dry season. Average annual temperatures fall below 7° C 
(45° F) only on the higher parts of the Eastern Highlands and 
exceed 18° C (64° F) only in the northern parts of the Mallee and 
Northern districts. Except in the highlands the mean tempera- 
tures of the winter months show general uniformity throughout 
the state (July average: Melbourne, 9.6° C (49.3° F); Mildura 
10° C (50° F), though daily range and frost risk are greater in 
the interior. The higher annual means of the north are due to the 
higher temperature of the summer months. The hot spells char- 
acteristic of the Victorian summer are more severe and more pro- 
longed in the interior. During a typical hot spell in the south the 
temperature reached on several successive days will rise to values 
nearing or exceeding 38° C (100° F) (absolute maximum, Mel- 
bourne 45.5° C [114° F]), The spell is ended by the arrival of 
southerly winds. 

Water Supply.—Compared with the other mainland states Vic- 
toria is fortunate in the small proportion of its area which receives 
deficient rainfall. Nevertheless, there are considerable areas in 
which settlement depends on the provision of water for domestic 
supply and for stock and where intensive agricultural develop- 
ment is possible only with irrigation. The main source of water 
for irrigation is the Murray system. This is by far the largest 
river system in Australia, but the main stream and many of its 
major tributaries show great variations of flow from season to 
season and from year to year. Since the Murray itself forms the 
boundary between two states and then flows into a third, agreement 
on the use of its waters was reached only after prolonged negotia- 
tion, Subject to a specified delivery to South Australia, Victoria 
controls its own tributaries and shares equally with New South 
Wales the flow of the Murray. In the mid-1960s the total storage 
available to Victoria was 5,500,000 ac-ft. (1 ac-ft.=272,250 gal.). 
The largest single contribution to this total is that of the Eildon 
storage (2,750,000 ac-ft., completed 1955; cf. 310,000 ac-ft. of 
the earlier dam on the same site). At the Goulburn Weir, 150 mi. 
(240 km.) downstream from the Eildon Reservoir, water is di- 
verted, the main channel to the northeast supplying irrigation dis- 
tricts around the town of Shepparton and the main western chan- 
nel supplying other irrigation and filling the Waranga Reservoir 
(330,000 ac-ft.), This serves irrigation districts in the north of 
the state and contributes, through a long western channel, to the 
extensive Wimmera-Mallee domestic and stock supply. This sys- 
tem, which fills farmers’ storages and supplies towns over an area 
of 11,000'sq.mi. (28,500 sq.km.), also receives water from stor- 
ages in the Grampians, to which was added in 1953 water diverted 
from the south-flowing Glenelg River by the Rocklands Reservoir 
(270,000 ac-ft,). On the Murray itself the works constructed un- 
der the Murray River Agreement include the Hume Reservoir at 
Albury (2,500,000 ac-ft.) and a series of weirs (Yarrawonga, Tor- 
rumbarry, Euston, Mildura, Wentworth) which increase storage 
and permit diversion to irrigation districts along the river. Enor- 
mous works in the Snowy Mountains of New South Wales were 
planned to divert to the Murray system water from the headwaters 
of the Snowy River. A t 

While irrigation in the south of Victoria is less widely needed 
than in the interior, the dry area of Gippsland mentioned above is 
irrigated with water from the Glenmaggie Reservoir on the Mac- 
alister River. Town supply for Melbourne and a few of the other 
cities was controlled separately from the state system. Storages 
on tributaries of the Yarra River supply Melbourne. Storage con- 
struction on its headwaters undertaken after World War II was 
designed to treble the capacity of the reservoirs and maintain for 
an increasing population the advantages of an unusually good 
metropolitan supply from strictly controlled catchments. 

Vegetation.—Both the Central Highlands and the Southern 
Uplands were originally mostly forested. The plains on either side 
of the Central Highlands included large areas of native grassland. 
The Mallee District includes wide tracts of scrub composed of 
small eucalypts to whose characteristic habit of growth the name 
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mallee originally referred. It also contains considerable tracts of 
heathland and, in the area subject to flooding by the Murray, red 
gum occurs as a fringing forest. 

The forests proper lie chiefly on the highlands. On the high 
plains trees are sparse or absent. At lower elevations snow gums 
occur. Between 3,500 and 4,500 ft. (1,100 and 1,400 m.) there are 
extensive stands of alpine ash (Eucalyptus gigantea). At still 
lower elevations, on those parts of the southern slopes of the Cen- 
tral Highlands and in the Southern Uplands where the rainfall 
exceeds 40 in. (1,015 mm.) a year, mountain ash (Eucalyptus 
regnans) forms extensive exclusive stands. These mountain for- 
ests are exceeded in area by the drier forest (25-40 in. [635- 
1,015 mm.] a year) which extends across the state and includes 
various associations of eucalypts, notably of species covered by the 
popular names stringybark, messmate, peppermint, box, and gum, 
These forests are best developed at elevations of 500 to 2,000 ft. 
(150 to 610 m.) above sea level and, with the mountain forests, 
they form the principal sources of commercial timber. On the 
lower rainfall areas on the inland foothills of the highlands and the 
northern plains the forests tend to be open and the trees smaller. 
Eucalypts of various species (ironbarks and boxes) are the prin- 
cipal trees. 

The control of forests was made the responsibility of a state 
department in 1907, and in 1919 the department was reconstituted 
as the Forests Commission. Increasing private investment in 
the establishment of softwood plantations, principally of Pinus 
radiata, had by the mid-1960s added 90,000 ac. (36,000 ha.) of 
privately owned softwood plantation to the 58,000 ac. (23,500 
ha.) of state plantation, Sawn hardwood remains the principal 
product. 

Animal Life.—Of the two mammals found only in Victoria, 
Leadbeater’s possum and the smoky mouse are very rare. The 
smallest carnivorous marsupial in Victoria is a pouched mouse, 
found in the open plains, and the largest is the tiger cat, reestab- 
lished recently in the east and south. Many once-common small 
marsupials have become extinct and the dark rat kangaroo is now 
found only locally, but the gray kangaroo is common in the open 
forest of the coastal belt and a variety of it is found in the Mallee 
area. The largest gliding possum is the greater glider; there are 
echidnas, platypuses, bandicoots, one species of wombat, the gray- 
headed fruit bat (a visitor), other bats, rats, and mice. Deer were 
introduced in 1870-73, the fox and hare in 1870, and the rabbit 
in 1840, Around the coast are whales, dolphins, and seals, 

The peculiar bird life of the Mallee country of Victoria and 
South Australia includes the eastern mallee fowl, the Victorian 
coachwhip bird, and the Victoria emu wren, (A. A. W.) 
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Victoria was founded by groups of pastoral pioneers who crossed 
Bass Strait from Launceston in the 1830s in search of fertile graz- 
ing land. The occupation of the area was made in defiance of a 
British government edict forbidding settlement in the territory, 
which was then part of the colony of New South Wales. 

In November 1834 Edward Henty and his father and brothers 
landed stock and stores at Portland, on the south coast, and estab- 
lished the first settlement. In 1835 John Batman, backed by a 
Launceston syndicate, landed at Port Phillip. Batman’s venture 
led the way to the pastoral occupation of Victoria. In the same 
year John Pascoe Fawkner established a small colony of settlers 
on the banks of the Yarra River. From Batman’s colony grew 
Victoria’s capital city, Melbourne. 

Exploration by sea and land had preceded settlement. George 
Bass, Matthew Flinders, and. John Murray had established the 
coastline and the main harbours by the beginning of the 19th 
century, In the 1820s and 1830s a series of overland expeditions 
from New South Wales had opened up the hinterland. Hamilton 
Hume and W. H. Hovell struck south and reached the coast at Port 
Phillip in 1824; Charles Sturt plotted the full reach of the Murray 
in 1829; Maj. Thomas L. Mitchell crossed the central and western 
plains in 1836; and several parties had penetrated the mountainous 
Gippsland district to the east by 1840. Early attempts to establish 
convict settlements on the south coast (near Sorrento in 1803 
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and on Western Port in 1826) failed. But the Port Phillip settle- 
ment, established by the pastoral pioneers in the 1830s, developed 
rapidly. In 1836 the British government authorized the settlers, 
but gave no title to their land. In December of that year Capt. 
William Lonsdale was appointed first resident magistrate. 

During the 1840s and 1850s Victoria became a prosperous pas- 
toral community, The squatters extended their grazing runs to the 
boundaries of the territory. The population rose rapidly as Brit- 
ish migrants arrived and more settlers crossed from Van Diemen’s 
Land (renamed Tasmania in 1853) or drove their flocks and herds 
south from New South Wales. By 1850 Victoria had 76,000 peo- 
ple and 6,000,000 sheep. Melbourne (pop. 23,000), Geelong, and 
Portland were its main urban centres. 

Dissatisfied with their limited representation on the Legislative 
Council of New South Wales, the Port Phillip pastoralists agitated 
for separation. In 1851 Victoria became a separate colony, with 
an Executive Council appointed by the crown and a Legislative 
Council, partly elected and partly nominated, effectively domi- 
nated by conservative landed interests. 

Victoria’s establishment as a separate colony coincided with 
the discovery of gold. An early find at Warrandyte, 16 mi. from 
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1879 cartoon depicting (top) the thriving mythical mining town of Peg- 
Hes Gully and (bottom) the same scene a year later, deserted except for one 
angaroo 


Melbourne, led to a dramatic rush. By the end of 1851 half the 
men of the colony were working on the goldfields. In ten years, 
more than £105,000,000 worth of gold was won from these fields. 
For five years gold-seeking migrants poured into the colony. 
pea em ee arrived there from Britain and 25,000 
rom na. By 1860 the population of Victori: 
vee pop ictoria had passed the 
The gold rushes produced a spectacular, but short-lived, boom. 
By 1854 Melbourne was suffering from a severe depression and the 
treasury faced a deficit of £1,000,000 sterling. Financial strin- 
gency aggravated discontent on the goldfields. The miners 
strongly resented the fee demanded for a mining license and the 
brutal fashion in which it was collected by the goldfields’ police. 
This discontent culminated in a minor rebellion at Eureka, near 
Ballarat. Mining licenses were burned and a republican flag 
hoisted. On Dec. 3, 1854, police and troopers stormed the rebels’ 
stockade. In a brief battle the miners were overwhelmed. Thirty 
miners and four soldiers were killed. But the incident hastened the 
redress of the miners’ grievances and the movement for demo- 
cratic reforms in the colony. 
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> Victoria, along with New South Wales, attained self-government 
in 1855: The new constitution set up two houses of parliament—g 
Legislative Council of 34 members, elected on a limited Property 
franchise, and a Legislative Assembly, elected on a wider propert: 
and income franchise. The Assembly was entrusted with erdies 
powers of initiating all money bills. In 1856 an act providing for 
secret ballots was passed. In 1857 manhood suffrage! was intro- 
duced for elections to the Legislative Assembly, and the property 
qualifications for membership of the Assembly were reduced, The 
payment of members of the Legislative Assembly was first intro. 
duced in 1870. 

The Legislative Council remained the stronghold of the rich, 
conservative landowners and the main obstacle to land reform. 
But in the 1860s a series of land acts, designed to encourage small 
freeholders and “unlock” the large grazing leases of the pastoral- 
ists, helped establish small wheat farmers in the Mallee and Wim- 
mera. Victoria, previously an importer of flour, became Australia’s 
largest wheat producer by the end of the century. 

In other districts, however, the wealthy pastoralists managed 
by guile and financial manipulation to evade the land acts, and very 
many of them acquired freeholds to large estates at low prices, 
especially in the fertile Western District. 

Between 1860 and 1890 the population increased: steadily, irri- 
gation and railway systems were developed, high protective tariffs 
stimulated industrial growth, and there was a considerable expan- 
sion in public works. 

Responsible government, mounting industrialization, growing 
prosperity and population, and the rapid expansion of trade union- 
ism produced a period of economic, social, and political reform, 
despite the political dominance of the Legislative Council, The 
growing conflict between the Assembly and the Council over ques- 
tions affecting tariff protection, taxation, land policy, and the re- 
form of the constitution reached a climax. Although the Upper 
House retained its basic powers, a number of significant reforms 
were secured. 

In 1871 the property qualification for the Council was reduced 
and the tenure of Council members shortened. In 1888 additional 
electoral reforms for both houses were passed. With a few excep- 
tions, single-member constituencies became the rule for the As- 
sembly, In 1899 plural voting for the Assembly was abolished and 
in 1900 postal voting introduced. A free, compulsory, and secular 
educational system was established in 1872. The introduction of 
an eight-hour working day in 1856 began a series of social and 
industrial reforms, which produced a minimum wage and standard 
hours and conditions of employment in the 1890s. 

By the end of the 1880s the state’s growing prosperity had ex- 
panded into a speculative boom. The crash came in 1891 and bie 
considerably aggravated by a sharp fall in the prices of Victorias 
main exports, wool and wheat. In 1891-92, 21 finance societies 
and land banks collapsed and in 1893 all but three of the trading 
banks closed'their doors. Most resumed payment, but three Bee 
liquidated. The depression which followed was marked by. high 
levels of unemployment and‘considerable industrial unrest; it 
not completely end for almost 20 years. -a Sydney 

In 1891 the first Australian National Convention met in Sydm r 
to consider proposals. for the creation of an Australian fedha i 
(see also AUSTRALIA, COMMONWEALTH oF: History). Ten T 
later, on May 9, 1901, the first federal Parliament was opene a 
Melbourne. The federal Parliament continued to sit in Melbou 
till 1927, when it moved to Canberra, the new commonwea 
capital. 


z i 4 £ jonalize 
Following federation there was an immediate need to ne y 
the constitutional structure of the states. In Victoria, be both 


1903 provided for a reduction in the number of member f 
houses. The franchise for the Legislative Council was hip oF 
liberalized and the property qualifications for members rade 
tended. Adult suffrage was introduced in 1908 when women } 


F i hts 
given full voting rights for the Assembly and equal vote 
with men for the Council. In 1923 women candidates i intro 


mitted for election to both houses. Preferential voting N rs later. 
duced for the Assembly in 1923 and for the Council ten ye for the 
Voting was made compulsory for the Assembly in 1926 ani 
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Council in 1935. The upper house was gradually reformed over 
the years until full adult suffrage was finally introduced in 1950. 

Political developments in Victoria in the first 50 years after 
federation were marked by the rise of the Labor and Country 
parties, leading, in the 1920s, to the creation of a three-party pat- 
tern in place of the former Liberal-Conservative two-party system. 
The existence of three political parties partly accounts for the in- 
stability of Victorian government. Between 1901 and the mid- 
1950s there were 31 different ministries. Many of these were com- 
posite governments, or ministries based on minority support. 
Labor first won office, as a minority government, under G. A. 
Elmslie in 1913, It formed minority governments on five subse- 
quent occasions, and succeeded in winning political power only in 
1952, when it gained an electoral majority under the leadership of 
John Cain. 

In 1914 the Victorian Farmers’ Union was founded. Three 
years later four of its members were elected to Parliament and in 
1926 it formally changed its name to the United Country Party. 
From 1935 the Country Party, led by Albert Dunstan, governed 
for eight years with the support of the Labor Party, and again from 
1943 to 1945. 

The Country Party’s influential role in Victorian politics is partly 
explained by the unequal size of rural and urban electoral districts. 
The original design of the Legislative Assembly provided for elec- 
toral equality, but subsequent redistributions considerably reduced 
the value of an urban vote. Between 1924 and 1945 the unequal 
size of electorates made each rural vote equal to more than two 
urban votes. In 1953-54 an electoral redistribution, planned by a 
section of the Liberal Party and carried through by a Labor gov- 
ernment, restored comparative parity between rural and urban 
electorates. This cut back the parliamentary strength of the Coun- 
try Party and provided one of the necessary conditions for the 
reestablishment of the two-party system which had been in abey- 
ance since the 1920s, The rebel Liberal Party, which had pro- 
voked the reform, did not survive its own initiative, and was an- 
nihilated at the 1955 election. So too, by 1958, was a break-away 
Labor Party which had been created in 1954 when the party’s fed- 
eral executive had ordered a purge of the Victorian branch. While 
the splinter party (known eventually as the Democratic Labor 
Party) survived, with organized Roman Catholic lay support and 
implicit backing by the Roman Catholic hierarchy, as an electoral 
embarrassment to the Australian Labor Party and a minor force 
in federal politics, it too lost its state parliamentary representation 
in the subsequent elections. However, the Legislative Council, 
which retained its gerrymandered electorate despite the introduc- 
tion of adult suffrage, continued to provide opportunities for 
corner-party tactics, and remained the main divisive force in the 
Victorian political system, often vetoing bills originating in the 
Assembly. 

Successive Victorian governments in the first half of the 20th 
century were mainly concerned with the problems of administer- 
ing those functions retained by the state under the distribution of 
powers involved in the creation of a federal system. These func- 
tions included the administration of the police force and of jus- 
tice, education, health services, agriculture (including marketing 
boards), transport, and the utility and development services asso- 
ciated with electricity, irrigation, and water supply, ports and har- 
bours, sewerage, forestry, and country roads. A distinctive feature 
of this period was the development and application of a policy of 
state socialism, begun in 1902 by a Liberal government, and 
adopted and extended by all subsequent governments, regardless of 
party. Government departments or agencies were vested with 
responsibility for the regulation of primary production, industry 
and commerce, labour, professional and occupational standards, 
education, social welfare, and public health. The most significant 


developments in public enterprise were associated with the con- 


servation and development of community resources. 

The development of Victoria during this period was marked by 
two main trends. First, an increasing proportion of the popula- 
tion became urbanized. At the beginning of the century only 58 
out of every 100 persons in Victoria lived in urban areas. By the 
mid-1960s the proportion had risen to more than 85%, of which 
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nearly 80% lived in or around the capital city, Melbourne. Sec- 
ondly, Victoria became increasingly industrialized. In just over 
60 years the proportion of the total work force of the state en- 
gaged in primary industry dropped from 30% to 10%, while that 
engaged in secondary industry rose from 27% to 37%, and in 
tertiary industry from 43% to 49%. In 1901 Victoria had 66,000 
factory workers. By the mid-1960s there were six times as many, 
and they produced more wealth than wool, agriculture, mining, and 
forestry combined. (C. L. Bs.) 


POPULATION 


At the census of June 1961 the population of Victoria was 2,930,- 
113 (males 1,474,395, females 1,455,718), forming 27.9% of the 
population of the commonwealth. The average density, 33.3 per- 
sons per sq.mi., was higher than that of any other state in Australia. 
Since the first settlement almost all the people of Victoria have 
been of British stock. Australian-born persons formed more than 
half the population by the 1870s and more than 90% by World 
War II; then a vigorous immigration policy led to a rapid in- 
crease in the numbers born elsewhere. By 1961 the proportion 
of Australian-born had been reduced to 80.6%, and 8.1% of the 
population had resided in Australia less than 7 years. Of the 
10.7% of the population born in continental Europe, persons born 
in Italy (3.1% of Victorian population) formed the largest group. 

Outstanding feature of the distribution of Victoria’s people is 
their concentration in one metropolitan area, In 1961 the popula- 
tion of metropolitan Melbourne was 1,911,895; ie., 65.25% of the 
state’s population. Each phase in Victoria’s economic develop- 
ment has tended to increase Melbourne’s lead, as has the tradition 
of centralized administration (see MELBOURNE). 

Of the 34.75% of the population not resident in Melbourne in 
1961 more than half were classed as urban. Only three cities ex- 
ceeded 20,000 in population and the total number in all three 
was less than one-tenth of Melbourne’s. The growth of the largest, 
Geelong (1961: city 18,019; urban area 91,777), was aided by the 
availability of port facilities and industrial sites, Ballarat (city 
41,037; urban area 54,880) and Bendigo (city 30,195; urban area 
40,327) were founded by the discovery of gold. Seven other towns 
exceeded 10,000 in 1961. Mildura and Shepparton are centres of 
irrigation districts. The others are: Warrnambool, long estab- 
lished as an important centre in the Western District; Wangaratta, 
a district centre with an important rayon factory; and Moe, Mor- 
well, and Traralgon in the Latrobe Valley. The most significant 
recent urbanization in Victoria has taken place in the Latrobe 
Valley, because of industrial development based on brown coal 
(urban population, 1961, 49,473). 


ADMINISTRATION AND SOCIAL CONDITIONS 


Government.—The Parliament of Victoria consists of a Legis- 
lative Council (upper house) of 34 members elected for 17 prov- 
inces and a Legislative Assembly (lower house) of 66 members 
elected for 66 electoral districts. Ultimate executive power is 
vested in the crown and is exercised by the governor as the sover- 
eign’s representative, All persons over 21 are eligible to vote, and 
voting is compulsory. The state is represented in the federal 
Parliament by 10 senators and sends 34 members to the House of 
Representatives. For purposes of local government Victoria is 
divided into more than 200 municipal districts, comprising cities, 
towns, boroughs, and shires. 

Education.—School attendance is free and compulsory for all 
children between the ages of 6 and 15. Of the total of more than 
660,000 children attending school in the mid-1960s about 73% 
were in government schools. Other schools, without state aid, in- 
cluded the system under the Roman Catholic Church (21.5% of 
pupils) and other nongovernment schools, the majority of these 
under the sponsorship of Protestant Churches (5.5% of all pupils 
but a much higher proportion of the secondary pupils). In the 
mid-1960s the University of Melbourne had more than 9,000 full- 
time students. During the 1960s two new universities, Monash 
and Latrobe, were opened. 

Health and Welfare.—The Ministry of Health combines un- 
der the control of one minister all the health and hospital services 
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of the state either directly administered or supported financially 
by the government. In the mid-1960s there were more than 
160 hospitals (including mental hospitals) with about 23,000 beds. 
Legislation of the Commonwealth Parliament (1947) provided for 
age and invalid pensions, maternity allowances, child endowment, 
and unemployment and sickness benefits. 


THE ECONOMY 


At the census of 1961 the working population of Victoria was 
just over 1,210,000. Of these, 109,800 were engaged in primary 
production. This may be contrasted with the number engaged in 
manufacturing—379,700, These numbers reflect not only the 
great expansion of secondary industry but also the extent to which 
farming in Victoria is a mechanized undertaking with high output 
per man. 

Agriculture.—The traditional distinction, very important in 
Victorian social history, between grazier and farmer has been made 
less clear by the fact that almost all grain farms carry sheep. For 
convenience crops and livestock are here treated separately, but 
over much of Victoria both are produced on nearly every farm. 

Wheat has always been the principal crop and the area sown to 
it first passed 1,000,000 ac. (400,000 ha.) in the season 1883-84. 
After that the area fluctuated, reaching a maximum of 4,600,000 
ac. (1,900,000 ha.) in 1930-31 when an unsuccessful attempt was 
made to counter economic depression by expansion in production, 
By the end of the 19th century the practice of fallowing was uni- 
versal, the use of artificial fertilizers was established, and the 
breeding of wheat varieties suited to local conditions was in prog- 
ress, All these features of the industry are still evident. A more 
recent advance was the increase in lea farming: the introduction of 
a year or two of grazing on clover was found to benefit the soil 
and the yield of the crop which follows and permit an increase in 
the number of sheep carried. Area planted, yield per acre, and 
production all fluctuate with economic and seasonal conditions. 
Average yields for the state were 1.3 bu. per ac. in the drought of 
1902-03 and 1.6 bu. per ac, in the drought of 1944-45, but in the 
20 seasons following the latter drought the average yield for the 
state was nearly 20 bu. per ac. The average production over the 
same period was 50,700,000 bu. (record 76,300,000 in 1963-64) 
from acreages averaging 2,630,000 and in no year exceeding three- 
quarters of the 1930-31 record noted above. 

Of the wheatlands of Victoria, 95% lie in the Wimmera, Mallee, 
and Northern districts, These three divisions contain between 
them nearly 80% of the cultivated land of the state, and wheat 
occupies most of the cropped land in each. Most of the wheat is 
produced within a triangle bounded on the west by a line from 
Mildura to Horsham, on the north by the Murray, and on the south 
by a line from about Horsham to Corowa. In the Northern Dis- 
trict the expansion of irrigation led to the subdivision of some 
holdings formerly devoted to wheat. 

The rail pattern of the northern wheat areas was designed to 

“open them to cultivation, and a series of almost parallel lines ex- 
tended across them in successive advances between 1890 and 1925. 
Bulk handling of wheat began in 1938-39, and by the 1960s more 
than 200 railway stations in the wheat belt had structures (mainly 
concrete silos) for receiving and loading wheat. For the export 
crop the terminal silos and other storage were at Geelong. 

Other Crops.—Oats were sown on about 1,100,000 ac. (445,000 
ha.), of which 70% was harvested for grain, 15% harvested for 
hay, and the rest grazed completely. About 75% of the area sown 
for grain was in the Mallee, Wimmera, and Northern districts, 
and 16% in the Western District. Hay ranked among the prin- 
cipal arable crops of Victoria. Because of the unsuitability of 
native grasses for hay the practice early developed of sowing 
cereal crops and cutting them as hay. In the year of greatest 
production (1915-16) almost 1,000,000 ac. of oats and one-third 
of this area of wheat were cut for hay. With the increase in the 
use of superphosphate as topdressing came changes in the species 
composing pastures and the possibility of cutting meadow hay. 
In 1950 the acreage of meadow hay first exceeded other forms, and 
the area devoted to it rose rapidly thereafter. 

The two remaining principal arable crops were barley (1954-64 
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average: 280,000 ac.) and potatoes (42,000 ac.). Potatoes were 
grown mainly on the volcanic soils of the Central District (50% 
of total crop), North Central (15%), and Western (15%), Vie. 
toria ranked as Australia’s chief potato-producing state, though the 
yields per acre were not so high as those of Tasmania, Grass 
grown for seed by specialized suppliers occupied an area which in 
the 1960s reached 30,000 ac. Other minor crops were tobacco and 
flax. Fruit growing was widely distributed and its diversity gave 
an indication of the range of Victorian climates. In the Murray 
Valley, particularly toward the west, grapes, principally for drying, 
and oranges were important. The irrigation areas of the Goulburn 
Valley produced peaches and apricots, while pears were grown 
both there and east of Melbourne. East and southeast of Mel- 
bourne and at Harcourt, south of Bendigo, apples were grown, 
For the whole state vineyards occupied about 46,000 ac. (19,000 
ha.) and orchards nearly 76,800 ac. (30,000 ha.). Vegetables other 
than potatoes accounted for 45,500 ac. (18,000 ha.) in the mid+ 
1960s. 

Irrigation.—Reference has been made above to fruit growing 
under irrigation, Considerably greater areas are occupied by other 
forms of irrigated production but, since the intensity of watering 
differs in different districts, acreage alone provides an incomplete 
comparison, In the early 1960s the irrigated area was 1,151,000 
ac. (465,000 ha.), of which 85.5% was in pasture or fodder crops 
compared with 4% in vineyards and 3.79% in orchards, In value, 
the aggregate production from the livestock carried on the much 
greater area of irrigated farm exceeds, though by a much smaller 
margin, the production from the horticultural holdings. 

Pastoral Industries.—Sheep remain the principal form of live- 
stock, In the mid-1960s Victoria's total number exceeded 28,000,- 
000 for the first time, The number first reached 20,000,000 in 
1941 and was sharply reduced by the drought of 1944-45 but by 
1951 the total had again passed 20,000,000, The Western District 
with 35% continued in its traditional role as the principal Vic- 
torian producer of fine-wooled sheep, The Wimmera (15% of 
total sheep) and Northern (14%) districts had similar sheep 
populations, but more attention was given in the Wimmera to 
fine-wooled breeds, and in the Northern District a much higher 
proportion of ewes were mated to rams of British breeds for the 
production of fat lambs. The smallest district totals were in the 
North Eastern (7%), Gippsland (6%), and Mallee (6%). 
In much of the two former districts rugged topography or exces- 
sive rainfall excluded sheep raising. The lower number in the 
Mallee reflected the larger size and lower carrying capacity of the 
Mallee farms. In wool production Victoria ranked second to 
New South Wales, which usually produced more than twice as 
much, but in lamb and mutton production Victoria was Australia’s 
leading state. 

The total number of cattle in Victoria in the mid-1960s was malt 
than 3,300,000, the Western and Gippsland districts having eac d 
about one-quarter of the total. About two-thirds of the Gippslan 
cattle were for dairying; in the Western District dairy cattle out- 
numbered beef cattle by a small margin, Dairying in the irtiga: 
tion areas of the Northern District contrasted with the importance 
of beef cattle in the adjacent North Eastern District, where oni 
of the cattle, like some of those in Gippsland, spent part 0! di 
year on upland grazings. In dairying Victoria was the lea‘ a 
state, producing about 40% of Australia’s milk and a somewnat 
higher proportion of products manufactured from milk, Hei 
in the pastoral industries is indicated by the fact that in the ae 
1960s more than 14,000,000 ac. (5,700,000 ha.) were pe ue 
pasture and nearly six times as much superphosphate was us 
pasture as on the wheat crop. 3 

Mining.—The growth of population in Victoria and th 
lishment of several of its more important provincia: 
largely the result of the discovery of gold. After 1 
74,000,000 oz. of gold (A£1,156,000,000) were won, but pro in the 
declined to an annual average of 26,000 oz. (A£406,250) ded in 
early 1960s, so that Victoria’s gold production was me mine 
value by limestone and by clay. The great, and expan FH 9605 
eral resource of Victoria was brown coal, and by the Ti most 
more than 18,000,000 tons were being mined annually. s 
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extensive deposits lay in the Latrobe Valley in Gippsland. There 
were smaller basins west of Melbourne. Reserves were enormous. 
From Yallourn eastward the belt was practically continuous for 
40 mi. (65 km.) and for much of the distance it was from 4 to 10 
mi. wide. Boring révealed, at one point, a seam 757 ft. (231 m.) 
thick lying only 89 ft. below the surface: The proved reserves 
suitable for opencut working exceeded 20,000,000,000 tons. In 
extent, thickness and shallowness of overburden the deposits were 
admirably suited to large-scale working by specialized machinery 
for cutting and handling. 

Manufacturing Industries——Manufacturing in Victoria 
greatly increased and diversified during and after World War II. 
In 1938-39 an average of 201,800 persons were engaged in manu- 
factures in 9,250 factories. By the mid-1960s the numbers had 
increased to more than 415,000 persons in nearly 18,000 factories. 
More than three times as many Victorians worked in factories as 
on farms and in mines and forests. The processing of local raw 
materials—bricks, cement, timber, flour, and butter, and soap 
manufacture—was to be expected. A somewhat higher degree of 
industrial development was implied by the existence of woolen 
mills, with Geelong as an important centre, supplying about half 
of Australia’s needs, The manufacture of clothing was established 
earlier than in the other states and in the 1960s Victoria led in 
boots and shoes, hosiery and knitwear, and women’s outer cloth- 
ing. 

By far the largest industrial class was industrial metals, ma- 
chines, and conveyances, with 172,000 persons engaged. Since 
Victoria had no industrial metals, this growth rested entirely on 
imported raw materials. The trend within the industry has been 
from repair and assembly to the construction of completed ma- 
chines. In some types of agricultural machinery, design and 
construction were entirely local as early as 1890. Motorcar as- 
sembly plants were established in the state in the 1920s, and the 
first mass production of an Australian car began there in 1948. 
World War II stimulated great expansion in heavy general en- 
gineering and electrical engineering. The manufacture of chemi- 
cals, dyes, explosives, paints, etc. (16,400 persons) began in the 
19th century with sulfuric acid and superphosphate. The manu- 
facture of explosives was begun 
during World War I. The range 
of fine chemicals made increased 
during World War II. 

Electricity Supply.—The 
main producing authority is the 
State Electricity Commission, 
which generated about 99% of 
the electricity used, transmitted 
it over most of the area of the 
state and thereby served 98% of 
the population. Throughout the 
1950s and 1960s the statewide 
distribution system was com- 
pleted and expansion continued 
of the interconnected system of 
thermal and hydroelectric sta- 
tions, The general plan aimed at 
the concentration of base-load 
generation in stations in the 
Latrobe Valley burning raw 
brown coal, with thermal stations 
outside the Latrobe Valley and 
hydroelectric stations to meet 
peak load, The base load stations 
were Yallourn (642 Mw.), Mor- 
well (170 Mw.), and Hazelwood 
(1,600 Mw. by 1971). Peak load 
thermal stations in Melbourne 
and provincial centres had by the 
mid-1960s an installed capacity- 
of about 530 Mw. Hydroelec- 
tricity was available to the Vic- 
torian system: from the Kiewa 
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project in the Australian Alps in northeastern Victoria (184 Mw.), 
from stations operating on the release of irrigation water from the 
Eildon and Hume reservoirs (150 Mw.), and from Victoria’s one- 
third share in the power generated in the Snowy Mountains scheme 
in southeastern New South Wales. The total from the Snowy 
Mountains available to the Victorian system was 200 Mw. in the 
mid-1960s, and it was expected to rise to 540 Mw. by 1970. 

Trade and Finance.—In the mid-1960s the total annual value 
of overseas exports was nearly A£400,000,000 and of imports more 
than A£420,000,000, The chief exports were wool, hides and skins, 
butter, wheat, meat, and fruit. Among the principal imports were 
chemicals, motor vehicles and parts, machinery, and petroleum. 
The main sources of government revenue in Victoria were state 
taxation, income from the railways, and grants from the federal 
government (chiefly from a tax reimbursement grant whereby the 
federal government collected income tax and redistributed it to 
the states), The principal items of expenditure were public debt 
charges, railways, education, and hospitals. 

Transport and Communications.—In the development of 
railways private companies played a brief and insignificant part. 
The construction and operation of railways fell to the government, 
and the strict economics of operation were always modified by 
public policy. As elsewhere, railways suffered from road compe- 
tition and the route mileage open in the mid-1960s (about 4,200 
mi. [6,800 km.]), represented a reduction of more than 500 mi. 
from 1939, Post-World War II reequipment included an in- 
creased use of diesel traction and electrification of the line be- 
tween Melbourne and the brown-coal centres in Gippsland. The 
gauge is 5 ft. 3 in., whereas the New South Wales “standard” 
gauge is 4 ft. 84 in. The inefficiency arising from the break of 
gauge was somewhat reduced by the opening in 1962 of a “stan- 
dard” gauge track from Melbourne to link with the New South 
Wales system at Albury. The rail pattern is largely radial from 
Melbourne. The Melbourne suburban lines (174 route mi. [280 
km.]) and the'line to Latrobe Valley are electrified. 

In 1913 the Country Roads Board was constituted to construct 
and maintain main country roads. A system of state highways 
exists, but wartime deterioration and the increasing size of road 
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transport pose problems. In particular, interstate road transport 
made heavy demands on the roads and the problem of ensuring 
that it provided, as the government railways were obliged to do, a 
fair contribution to the maintenance of the roadway it used, was 
complicated by constitutional difficulties. 

Melbourne is by far the most important port in Victoria. About 
four-fifths of the seaborne commerce of Victoria and a greater 
proportion of passenger traffic pass through the port. Geelong 
ranks second, and Portland handles minor amounts of the trade 
of the Western District. 

See also references under “Victoria, Austr.” in the Index. 

(A. A. W.) 

VICTORIA, Brazil: see VITÓRIA. 

VICTORIA, capital and second largest city of the province 
of British Columbia, Can., stands on the southeastern tip of Van- 
couver Island, One of the oldest centres in the province, Victoria 
was founded in 1843 as a new fur-trading headquarters for the 
western department, Hudson’s Bay Company. In anticipation of 
the Oregon boundary settlement of 1846, Ft. Victoria was located 
well to the north of the former headquarters near Vancouver, 
Wash., U.S. 

In 1849 Victoria became capital of the new crown colony of 
Vancouver Island and in 1868 was made capital of the united col- 
ony of British Columbia. It remained the largest business and 
commercial centre in the province until about 1900 when rapidly 
growing Vancouver, about 70 mi. (113 km.) N, on British Colum- 
bia’s mainland, eclipsed the older city. The pleasant climate and 
attractive surroundings continue to draw people, and Victoria has 
become primarily an administrative, residential, and tourist centre 
noted for its fine homes and beautiful gardens. Public buildings 
include an imposing provincial legislative building, a large federal 
astrophysical observatory, United Services College (Royal Roads), 
which trains cadets for the Army, Navy, and Air Force, and Vic- 
toria University (1963; formerly Victoria College, established in 
1903), The port is small but well equipped and is important 
in both coastwise and deep-sea traffic. Victoria has the main Van- 
couver Island termini and repair yards for the Canadian Pacific and 
Canadian National railways and is the island terminus of Trans- 
Canada Air Lines. Manufacturing is mainly sawmilling, other 
wood processing, and shipbuilding and repair. The federal gov- 
ernment dry dock at Esquimalt is capable of holding the largest 
vessels afloat. Since earliest times Esquimalt has been linked with 
the Navy and is Pacific Coast headquarters of the Royal Canadian 
Navy. The population of Victoria in 1966 was 56,464, that of 
the metropolitan area, including Oak Bay, Esquimalt, Saanich, and 
Central Saanich, was 171,967. (ALL. Fy.) 

VICTORIA, LAKE (Vicrorta Nyanza), the largest lake in 
Africa and chief reservoir of the Nile, lies mainly in Tanzania and 
Uganda but borders on Kenya, The quest for the Nile sources led 
to the discovery of the lake by J. H. Speke in 1858. Formerly 
known to the Arabs as Ukerewe, the lake was named Victoria 
by Speke, in honour of the queen of England. He, with J. A. 
Grant, visited it again a few years later and mapped part of it. 
It was more thoroughly explored by H. M. Stanley in 1875. A 
detailed survey was made of the lake by Sir William Garstin 
in 1901 and the possibility of using it as a vast reservoir for Egypt 
was considered for many years. Plans for gradually raising the 
level of its waters were completed in 1954 with the construction 
of the Owen Falls Dam on the Nile at Jinja, Uganda; the dam not 
only provides electricity on a large scale but also turns the lake 
into a reservoir. 

Among the freshwater lakes of the world, Victoria is exceeded 
in size only by Lake Superior; its area is 26,828 sq.mi. (69,485 
sq.km.). In shape it is an irregular quadrilateral but its shores, 
save on the west, are deeply indented. Its greatest length from 
north to south is 200 mi, (322 km.), its greatest breadth 150 mi, 

(241 km.). Its coastline exceeds 2,000 mi. (3,200 km.). It fills 
a shallow depression in the central part of the great plateau which 
stretches between the western and eastern rift valleys (see AFRICA: 
Physical Geography), and lies at an elevation of 3,720 ft. (1,134 
m.) above the sea. Its greatest ascertained depth is 270 ft. (82 
m.). It contains many archipelagoes, most of them near the coast. 
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The lake is full of reefs, many just below the surface of the 
clear water. It is abundantly stocked with fish. The surroundin 
land consists of gneiss, quartz, and schistose rocks, covered with 
marl and red clay and in the valleys with loam. The basin area 
covers 92,240 sq.mi. (238,902 sq.km.). 

Shores and Islands.—The shores of the lake present varied 
aspects. The western coast contains no large indentations; in the 
south it is backed by precipices 300 ft. (90 m.) high, behind which 
uplands rise to three times the height of the cliffs. Northward the 
hills give way to papyrus and ambatch swamps, which mark the 
delta of the Kagera River. Beyond the delta the hills reappear, 
increasing in height till at the northwest corner they rise about 
500 ft. (150 m.) above the water. This western shore is marked 
by north-to-south faults which run parallel to the lake at a short 
distance inland. 

The northern coast, deeply indented, is marked by rocky head- 
lands jutting into the waters. There is a rim of high land near 
the shore, and streams rising on its northern face drain north 
away from the lake. On the northern shore lie Kampala, the capi- 
tal of Uganda, and Entebbe. At Jinja is the outlet of the Nile 
(called there the Victoria Nile), the water forcing its way over the 
Ripon Falls through the rock-bound shore of the lake. 

The northeast coast of the lake is flat and bare. A narrow 
channel leads into Kavirondo Gulf, which, with an average width 
of 16 mi., extends for 45 mi. (72 km.) to Kisumu, Kenya, the 
terminus of the railway from Mombasa on the east coast of 
Africa. Hills dominate the south shore of the gulf and behind 
them are the Kisii Highlands. 

To the south the shore trends generally southwest and is marked 
by many deep inlets with bold bluffs. At the southeast corner is 
Speke Gulf, and at the southwest corner Emin Pasha Gulf. There 
the coast is barren and hilly, while long ridges of rock run into the 
lake, 

Ukerewe, north of Speke Gulf, is the largest island, with wooded 
hills rising 650 ft. (200 m.) above the lake. It is densely popu- 
lated. At the northwest corner of the lake are the 62 islands of 
the Sese Archipelago, most of them forested and some attaining 
considerable elevation; their scenery is of striking beauty. At the 
entrance to the channel leading to Jinja lies Buvuma Island. 
There are numerous other islands, most being of ironstone forma- 
tion overlying quartzite and crystalline schists. p 

Rivers.—The Kagera (q.v.), the largest and most important 
of the lake affluents, rises east of Lake Kivu and enters the west 
side of Lake Victoria just north of latitude 1° S: ‘The most 
remote headstream of the Nile, it is navigable for 80 mi. (130 
km.). The only other river of note entering the lake from the Map 
is the Katonga, north of the Kagera. Between the Katonga an 
the Nile outlet, the rivers rising near the lake drain away api 
ward, the watershed being close to the lake shore. On the nort - 
east, several streams reach the lake—notably the Sio, Nzoia, f 
Yala. On the east the Mara, next to the Kagera the largest ae 
tary, enters the lake between latitude 1° and 2° S. On the a 
ern shores a number of short rivers drain into the lake. The omy 
outlet is the Nile. et 

Population—The Lake Victoria region is one of the pet 
densely populated in Africa; within 50 mi. of its shores live i 
eral million people. These are nearly all Bantu-speaking, the 
better-known tribes being the Ganda (Baganda) in Bue aa 
Kavirondo in Kenya, and the Sukuma and Haya in Tana E o 
BANTU [INTERLACUSTRINE]). Other tribes, some of which AE or 
Bantu in origin, are the Soga in Uganda, the Luo and Ten ai 
Kuria in both Kenya and Tanzania, and the Girango, Kerra 
Zinza in Tanzania. Considerable anthropological study, 0r8% done 
by the East African Institute for Social Research, has eee soe 
in the area. It was the scene of much tribal change ant intru- 
ment with pronounced Hamitic, Nilo-Hamitic, and Nilotic 
sions. ona Port 

Steamer Services.—Steamer services connect Kisumu, ‘a 
Bell, Entebbe, Bukakata, Busungwe, Bukoba, Mae 
Musoma. There is also steamer service to the Sese H A 
and lighter service around the Kavirondo gulf ports, a Nye 
services from Mwanza to Nansio, Karumo, Katungur 
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mirembe, Buchenzi, and Nyamtukusa. The lake is connected 
with Mombasa by rail from Kisumu, with Dar es Salaam by rail 
from Mwanza, and with the Nile steamer service by rail from 
Jinja to Namasagali, thence by steamer to Masindi Port, and from 
there by road to Butiaba on Lake Albert, 

BrstrocrapHy.—S. and E. B. Worthington, The Inland Waters of 
Africa (1933) ; H. E. Hurst, R. P. Black and Y. Simaika, The Nile 
Basin, vol. vii (1946); H. E. Hurst, The Future Conservation of the 
Nile (1946) ; Government Surveys; East Africa High Commission, An- 
nual Reports of the East Africa Fisheries Research Organization and 
Lake Victoria Fisheries Board. (J. P. Mr.) 


VICTORIA FALLS, on the boundary between Rhodesia and 
Zambia in southern Africa, form the most remarkable feature of 
the Zambezi River. The falls lie about midway in the course of 
the Zambezi, near the town of Livingstone, Zambia. For a con- 
siderable distance above the falls the river flows over a level sheet 
of basalt, its valley bounded by low and distant sandstone hills. 
Its clear blue waters are dotted with numerous tree-clad islands. 
These islands increase in number as the river, without quickening 
its current, approaches the falls, whose nearness is indicated only 
by a veil of spray. At the spot where the Zambezi is at its widest 
—more than 4,500 ft. (1,370 m.)—it falls abruptly over the edge 
of an almost vertical chasm with a mighty roar and a cloud of 
spray. From 4,000,000 to 75,000,000 gal. a minute fall over the 
edge (minimum flow, November-December; maximum, April- 
May). The mist that rises hundreds of feet gave the falls their 
African name of Mosi-oa-tunya (“the smoke that thunders”). 

The chasm, extending over the whole breadth of the river, is 
wider than Niagara, though broken, and more than twice the depth, 
a measurement varying somewhat, but attaining 355 ft. (108 m.) 
in the centre. Unlike Niagara the water does not fall into an 
open basin but is arrested at a distance of from 80 to 240 ft. 
(about 25 to 75 m.) by the opposite wall of the chasm. Both 
walls are of the same height, so that the falls appear to be formed 
by a huge crack in the bed of the river. The only outlet is a 
narrow channel cut in the barrier wall at a point about three-fifths 
from the western end of the chasm, and through this gorge, not 
more than 100 ft. (30 m.) wide, the whole volume of the river 
pours for nearly 400 ft—the Boiling Pot—before emerging into an 
enormous zigzag trough (the Second, Third, Fourth, and Fifth 
gorges) which forms the beginning of the Batoka Gorge, cut by the 
river to a depth of 400-800 ft. (120-240 m.) in the Batoka basalt 
for a distance of about 60 mi. (100 km.). 

Islands on the lip of the precipice break the fall into four parts. 
Close to the right bank is a sloping cataract, 108 ft. (33 m.) wide, 
called the Leaping Water or Devil’s Cataract; beyond Cataract 
(formerly Boaruka) Island is the Main Fall, divided into two por- 
tions 1,719 and 975 ft. (524 and 297 m.) wide respectively, be- 
yond which are Livingstone Island and the Rainbow Falls, 1,800 
ft. (550 m.) wide, At both the Main Fall and the Rainbow Falls 
the rock is sharp cut and the river maintains its level to the edge 
of the precipice. At the left bank of the river is the Eastern 
Cataract, a millrace resembling the Leaping Water. From opposite 
the western end of the falls to Danger Point, which overlooks the 
entrance of the gorge, the escarpment of the chasm is covered with 
great trees known as the Rain Forest. Looking across the gorge 
the eastern part of the wall (the Knife Edge) is less densely 
wooded, A little below the Boiling Pot, and almost at right angles 
to the falls, the gorge is spanned by a rail and road bridge (com- 
pleted in April 1905). This bridge, 657 ft. (200 m.) long, with 
a main arch of 500 ft. (150 m.) span, is slightly below the top 
of the gorge. The height from low-water level to the rails is 420 
ft. (128 m.). 

The volume of water borne over the falls varies greatly. The 
maximum flow is 12,000,000 cu.ft. (339,800 cu.m.) a minute, the 
minimum 594,000 (16,800). Every foot rise in the river above 
the rapids gives a six-foot rise in the gorge. The highest known 
rise of water in the gorge is 66 ft. (20 m.). 5 

The falls were discovered by David Livingstone in November 
1855 and named by him after Queen Victoria of England. Living- 
stone approached them from above and gained his first view of the 
falls from the island on the lip which now bears his name. In 
1860 Livingstone, with John (afterward Sir John) Kirk, made a 
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careful investigation of the falls, but until the opening of the 
railway from Bulawayo in September 1905 there were few visitors. 
The land in the vicinity of the falls on the southern bank is main- 
tained as a national park by the Rhodesian government. On the 
northern shore, in Zambia, there is a game park. 

Livingstone’s theory that the falls were the result of volcanic 
action was disputed by later geographers, who held that they were 
caused by the check to erosion of the bed of the river by the re- 
sisting sheet of basalt over which they flow. The latter view has 
been accepted. 

See J. D. Clark (ed.), The Victoria Falls (1952). (J. H. Wy.) 

VICTORIAN ART: see NINETEENTH-CENTURY ART. 

VICUNA, a South American member of the camel family that 
bears the finest wool known. Its dense, silky fleece, once reserved 
for Incan royalty, provides excellent insulation against the tem- 
perature fluctuations the animal encounters in its central Andean 
habitat of semiarid, rolling grassland at 12,000 to 16,000 ft. Al- 
though it is sometimes grouped with the other lamoids (alpaca, 
guanaco, and llama) as Lama vicugna, the vicuña differs in enough 
details of habit and structure to warrant taxonomic separation as 
Vicugna vicugna. It is the smallest of the lamoids, about five 
feet long (head and body length) and two and one-half feet high 
at the shoulders. Its woolly coat is tawny red above, with long 
white fleece hanging on the lower sides and from the base of the 
neck. 

Like the guanaco (q.v.), vicuña are wild, with temperaments 
that preclude domestication. They are threatened with extinction 
in parts of their range (perhaps 400,000 vicuña exist in all, more 
than half of them in Peru). Conservation programs are essential 
if these graceful hoofed animals are to be preserved for their wool 
and for the beauty they contribute to the bleak Andean highlands. 
With proper wildlife management, vicuña could provide an an- 
nual harvest of young males for meat and fine wool. 

Vicuña graze on low grasses and ruminate while resting. They 
travel in small bands of females, usually led by a male who acts 
as lookout and defends his territory against intruders. Vicuñas 
use communal dung heaps. They spit frequently and noisily, like 
all lamoids. A single young, born in February, about 11 months 
after the parents have mated, remains close to the mother for at 
least 10 months, sleeping next to her and nursing, The life ex- 
pectancy is about 15 to 20 years. (H.K. B.) 

VICUÑA, a term applied both to a distinctive variety of 
wool and also to a special kind of “finish” given to certain varie- 
ties of woolen textures. 

Vicuña wool is the fleece obtained from the vicuña (q.v.), a 
wild relative of the llama (q.v.) inhabiting the mountains of the 
west-central coast of South America. The wool is distinguished 
for its remarkably long, fine, soft, and lustrous character for which 
it is greatly prized. These properties adapt it eminently for the 
production of woolen and worsted textures that require a soft and 
full “handle” or “feel,” and also for the development of “nap,” 

Vicuña fabrics comprise several varieties of woolen and worsted 
textures, which are of the character of serge (q.v.), excepting that 
they are more supple, softer and fuller and of a more subdued 
lustre than true serge textures. These qualities partly result from 
the different character of wool employed in their manufacture and 
partly from the method of finishing. 

Like serges, also, vicufia fabrics are usually based on the simple 
twill weave structures and employed as dress and costume mate- 
rials and suitings. 

Vicuña fabrics comprise two distinct types of textures: (1) 
simple structures for the lighter and medium textures suitable for 
women’s wear and light suitings and coatings for men’s summer 
wear; and (2) double-cloth structures for the heavier and stronger 
textures suitable for men’s overcoatings. (H. N.) 

VIDAL DE LA BLACHE, PAUL (1845-1918), founder 
of the French school of human geography, was born in Pézenas, 
Hérault, on Jan. 22, 1845. He was educated at the Ecole Normale 
Supérieure in Paris and entered upon the study of geography by 
way of that of history. He made a life study of the interrelations 
of the terrestrial environment and the activities of man. 

Rejecting the theory of absolute geographical “control,” Vidal 
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de la Blanche held that man’s role is not passive, since within 
limits he can modify his environment to advance his own ends. 
His interpretation of the geographical personality of France in his 
Tableau de la géographie de la France prefixed to E. Lavisse’s 
Histoire de France (1903) is a notable exposition of his approach. 
Vidal joined the French school at Athens in 1867. From 1898 to 
1909 he held the chair of geography in the Faculté des Lettres at 
Paris. He died at Tamaris-sur-Mer, Var, on April 5, 1918. 
Vidal founded in 1891 and edited until his death the periodical 
Annales de Géographie. His Atlas général; histoire et géographie 
was first published in 1894, and his uncompleted work Principes 
de géographie humaine appeared posthumously in 1922 (Eng. 
trans. reprinted 1950). See also GrocrapHy: Geography after 


Humboldt and Ritter. 
See biographical notice by L. Gallois in Ann. Géogr. 27:161-73 
(1918). (G. R. Ce.) 


VIDIN, a town in the extreme northwestern corner of Bulgaria, 
and the administrative centre of the district of the same name, 
lies on the right bank of the Danube, 65 mi. (105 km.) NW of 
Vratsa, Pop. (1963 est.) 35,757. It occupies the site of the old 
Celtic settlement of Dumonia, built in the 3rd century B.c. Later 
the Romans built a big fortress there, known as Bononia. Toward 
the end of the second Bulgarian Empire, Vidin was the capital of 
an independent tsardom. In 1396 it was overthrown by the Turks. 
A big fortress on the Danube (Baba Vida) has been preserved. 
The surrounding countryside is fertile, and vines, grain, and oil- 
bearing plants are grown. Vidin is a Danubian port, with regular 
railway connections by steam ferry with the Rumanian town of 
Calafat across the river, A popular agricultural fair is held in 
the town every year. (AN, BE.) 

VIDOCQ, FRANCOIS EUGENE (1775-1857), French 
detective and adventurer, who helped to create the Police de 
Sûreté (security police) in France. He was born at Arras on 
July 24, 1775; the son of a baker. An adventurous youth, he 
had bright beginnings in the army, fighting in the battles of Valmy 
(1792) and Jemappes (1792). After several spells in prison, 
mostly for petty offenses, and having tried his hand at numerous 
trades, in 1809 he offered his services to the state and created a 
new police department under Napoleon. He resigned in 1827, to 
start a paper and cardboard mill, where he employed former con- 
victs. The business was, however, a failure, and in Louis-Philippe’s 
reign he again became chief of the detective department. In 1832 
he resigned. He then created a private police agency, the proto- 
type of modern detective agencies, which was suppressed by the 
authorities. He took part in the 1848 revolution and cooperated 
with Lamartine (g.v.). Known all over France during his life- 
time as a remarkably audacious man, Vidocq was a friend and in- 
spirer of Victor Hugo, Balzac, Eugéne Sue, Alexandre Dumas, and 
many others. Works published under his name include Mémoires 
de Vidocq (4 vol., 1828), Les Voleurs (1836), Les Vrais Mystères 
de Paris (1844), and Les Chauffeurs du Nord (1845-46). It is, 
however, doubtful whether he himself wrote any of them. He 
died in poverty in Paris on May 11, 1857. 

BIBLIOCRAPHY.—J. Savant, La Vie fabuleuse et authentique de Vidocq 
(1950), Le Procès de Vidocq (1956), Le Vrai Vidocq (1957); P. J. 
Stead, Vidocq: A Biography (1953). (J. Sa.) 

VIDYASAGAR, ISWAR CHANDRA (ĪSVARCANDRA 
BIDYASAGAR) (1820-1891), Indian educationalist and social re- 
former, was largely responsible for the passing in 1856 of the act 
legalizing the remarriage of Hindu widows. Born in 1820 of a 
Brahman family at Birsinha, Midnapur district, West Bengal, he 
was educated at the Sanskrit College, Calcutta. He proved a bril- 
liant scholar, receiving the title Vidyasagar (“Ocean of Learning”), 
and was appointed head pandit of Fort William College. He sub- 
sequently became principal of the Sanskrit College, where he pro- 
moted the study of English and admitted students of lower castes. 

Iswar Chandra read widely in English literature and was influ- 
enced by Western ideas. Though an orthodox Brahman, he took 
a leading part in social reform movements, notably in the cam- 
paign for the remarriage of widows, many of whom had been first 
married in childhood. The campaign was effective in persuading 
the government to make remarriage legal, but it had less imme- 


VIDIN—VIEIRA 


diate effect on public opinion, for few widows were in fact then 
enabled to marry again. He also opposed child marriage and 
polygamy and did much to promote the education of girls. His 
reforming zeal met with much opposition from orthodox Hindus, 
As a philanthropist who gave much of his money to charity he was 
long remembered. He was made a Companion of the Order of 
the Indian Empire in 1880. (Ke. A.B) 
A prolific and vigorous writer, Iswar Chandra was regarded as 
the father of Bengali prose (see BENGALI Lirerature). His best- 
known works are Vetal Pañcavimsati (‘Twenty-five Tales of a 
Goblin”; 1847); Shakuntalad (1854), based on a famous play by 
the Sanskrit poet and dramatist Kalidasa; and Sitér Vanavis 
(“The Exile of Sita”; 1860). He also wrote many school text- 
books. z X. 
VIEIRA, ANTONIO (1608-1697), Portuguese Jesuit, ih 
mat, writer and orator, a great master of classical Portuguese 
prose. Born at Lisbon on Feb. 6, 1608, his life span coincided 
with a critical period: in the history of Portugal and Brazil, and 
he played an active and at times a leading role on both sides of 
the Atlantic. His sermons, letters and state papers form the best 
collective source for the understanding of the climate of opinion 
in 17th-century Portugal and Brazil. In an age when the pulpit 
had great power in forming public opinion, Vieira’s sermons were 
among the most famous and influential, “being bought up as fast 
as they are printed, and sent for out of all parts of Spain, Italy 
and France,” as a contemporary Englishman noted. He was a 
prolific letter writer, and his correspondence is the more valuable 
in that he was a well-placed, intelligent and critical observer who 
frequently wrote at white heat and without reserve. His state 
papers on such varied subjects as diplomatic negotiations with the 
Dutch, Portugal’s economic ills and their remedies, toleration for 
the crypto-Jews, or “New Christians,” and freedom for the In- 
dians of Brazil are models of clear and incisive reasoning and 
exercised great influence in the councils of the crown. A great 
historical and literary figure, Vieira may be considered the most 
remarkable man in the 17th-century Luso-Brazilian world. 
Vieira went with his parents to Brazil in 1614. He was educated 
by the Jesuits at Bahia and entered the Society in 1623, being 
ordained as a priest in 1634. He became the most popular and 
influential preacher in the colony. Many of his sermons were al 
to battle against the Dutch invaders who occupied northeast Brazi! 
from 1630 to 1654, and others contained devastating criticisms of 
the colonial authorities. He also worked among the Amerinds 
and the Negro slaves, though he was not allowed by his superiors 
to devote his whole life to ministering to them as he had hope 
todo. He returned to Portugal in 1641, as a member of a mete 
mission sent to congratulate King John IV on his accession. TI i 
king fell under the spell of Vieira’s self-assured and magnetic a 
sonality, and soon came to regard the tall, lean, dynamic oe 
as “the greatest man with the world.” Vieira repaid him wi 
passionate devotion which, after John’s death (1656), became Š 
hallucination that he would rise from the dead to inani 
fifth biblical universal monarchy under Portuguese leader S 
Between 1646 and 1650, Vieira was employed on confi a a 
diplomatic missions to Holland, France and Italy, but noni ae 
them was successful, and he made himself unpopular with aa 
Portuguese by his outspoken advocacy of toleration for n pi " 
cuted crypto-Jews and of peace at any price with the Dutch. s at- 
Jesuit general at Rome, embarrassed by Vieira’s mulita king 
tivities, resolved to dismiss him from the Society, but t ig he 
intervened and the matter was dropped. At the end of i elds, 
was sent to the Maranhão and the Amazon delta misie Cil 
where he remained for the next nine years, except for are Fal 
to Portugal (1654-55). During this time he displaye! E Amer: 
energy and ardour in work among the savages of the pn tivities 
ican rivers and jungles, as he had shown in his politica 4 i 
in the European capitals and courts. He learned eve A upi- 
local languages of the Amazon delta, in addition ae the Kim 
Guarani, or lingua franca, of the Brazilian littoral and © ao 
bundu of the Negro slaves from Angola. Hi 
the colonists’ enslavement of the Indians led t 
and deportation to Portugal in Sept. 1661. He was firs 
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sympathetically by the court, but a palace revolution in June 
1662 brought his enemies to power, and the Inquisition, which had 
long disliked him, arrested and tried him for his messianic beliefs 
concerning the future of Portugal and the resurrection of King 
John IV. Luckily for him, his sentence coincided with another 
palace revolution which brought the prince regent Dom Pedro and 
his own friends to power, and he was released in 1668. But his 
old influence at court was gone, and he spent the years from 1669 
to 1675 at Rome trying to secure the annulment of his sentence 
and a degree of toleration for the crypto-Jews. He did secure 
the partial revision of his sentence, and a papal brief exempting 
him from any further molestation by the Portuguese Inquisition, 
but he ultimately failed to attain his second object, though secur- 
ing the suspension of the Inquisition’s anti-Jewish activities for 
five years (1676-81). 

He returned to Bahia in 1681 with the intention of ending his 
days in Brazil, and there he died on July 18, 1697, a paralyzed 
physical wreck, but mentally active and a fighter for the freedom 
of the Indians to the last. 

BIBLIOGRAPHY —The standard biography is by-J. L. d’Azevedo, His- 
toria de António Vieira, 2 vol, (1918-20). He has also edited the best 
edition of correspondence, Cartas do Padre António Vieira, 3 vol. 
(1925-28). For a definitive bibliography of works by and on Vieira, 
see Serafim Leite, S.J., História da Companhia de Jesus no Brasil, 10 
vol., vol. ix, pp. 192-363 (1938-50). See also Padre António Vieira. 
Obras Escolhidas, ed. by António Sérgio and Hernâni Cidade, 12 vol. 
(1951-54) ; C. R. Boxer, A Great Luso-Brazilian Figure. Padre António 
Vieira S.J. (1957). (Cs. R. B.) 

VIENNA (German Wien, Czech ViveN, Hungarian Bécs), 
the capital and a Bundesland (federal state) of Austria, extends 
from the eastern slopes of the Wienerwald (Vienna Woods) in the 
west and northwest to the plains of the Danube basin in the east 
and south. It lies mainly on the right bank of the Danube, with 
only 2 of its 23 districts on the left bank, Area 160 sq.mi. (415 
sq.km.). Pop. (1961) 1,627,566. 

Physical Characteristics.—In the west the city embraces parts 
of the Wienerwald, divided by the Wien River into a southern part, 
the Lainzer Tiergarten, a walled nature reserve; and a northern 
part, wherein the Hermannskogel (1,778 ft. [542 m.]), Vienna 
reaches its greatest height. The slope of the Wienerwald grades 
into a series of four roughly semicircular terraces, the most impor- 
tant of which is the second lowest, the “city terrace,” the site of 
the core and oldest part of the 
city. The terraces are dissected 
by a number of streams, from the 
Wienerwald, which result in con- 
siderable relief. Only east of the 
Danube, where the city extends 
into the Marchfeld, is the ground 
nearly level. The Danube, with 
a stretch of land to accommodate 
floodwater, is confined between 
levees. The river is on an aver- 
age 902 ft. (275 m.) wide and 20 
ft. (6 m.) deep, and five bridges 
form the still inadequate links be- 
tween the two unequal portions 
of the city. The former principal 
southwestern branch of the Dan- 
ube, straightened and confined 
between banks, is called the Dan- 
ube Canal; an eastern branch, cut 
off from the river but sustained 
by groundwater, is the so-called 
Old Danube. The areas lying be- 
tween the three sections of the 
river are, in effect, islands. In the 
southeasternmost and lowest part 
of Vienna, a large area of river- 
side woodland, the Lobau, is re- 
tained as a forest and protected 
from building development. 

Vienna lies in the 
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shadow” of the Alps, and its rainfall is fairly low, the maximum 
occurring as heavy downpours in summer. The high average an- 
nual temperature, more than 50° F., (10° C), is due to at times 
uncomfortably hot summers and a warm autumn. The below- 
freezing winter temperatures are often emphasized by biting east- 
erly and northeasterly winds. 

History and Character of the City—Vienna has been a site 
of human habitation since Neolithic times. The Celtic fortified 
town, Vindobona, originated during the La Téne period (see La 
TÈNE), and the Romans, after they annexed the Celtic territory 
in the Ist century B.c., continued to use this name, though the 
site of their fortress (castrum) was different. Under protection of 
the castrum and Roman legionaries a civilian settlement soon 
developed and rose to the rank of municipium (q.v.), probably in 
the 3rd century A.D., with 15,000-20,000 inhabitants. The castrum 
and town perished in the turmoil of the 5th century, but enough 
of their structures remained to serve as nucleus of the medie- 
val city and to determine the layout of the city core as it still is 
today. 

When the city is first mentioned again (A.D, 880) its name was 
Venia. In 1156 it became the capital of the Babenbergs and 
quickly rose to importance. Its charter as a city (civitas) had 
been granted in 1137. Vienna profited by its tradition as a trade 
centre, especially after it was granted a trade monopoly (Stapel- 
recht) in 1221, as a staging point for Crusades to the Holy Land 
and later in support of the Teutonic Knights; it also gained by 
being the capital of a territory that rose in status and area until 
its culmination in the Austro-Hungarian Empire. From 1558 
to 1806 the city was the residence of the Holy Roman emperor 
and seat of the empire’s central offices, a further point of attrac- 
tion and stimulus of growth. It also suffered setbacks from such 
events as the struggle between the burghers and the Habsburgs in 
the 16th century and, in particular, from wars, resulting in trade 
stagnation, loss of territory, and physical destruction, Such were 
the Hungarian domination under Matthias I Corvinus (1485-90), 
the sieges by the Turks in 1529 and 1683, the Thirty Years’ War 
(1618-48), the Napoleonic Wars, and, finally, World Wars I and 
Il. 

Toward the end of the 13th century the entire terrace surface 
between the Wien River and the later Danube Canal, the present 
Inner City (Innere Stadt; the 1st district), had already been built 


BY COURTESY OF THE HISTORISCHES MUSEUM DER STADT WIEI 
PLAN OF THE CITY OF VIENNA (KNOWN AS THE ALBERTINISCHER PLAN) 
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“VIENNA, SEEN FROM THE BELVEDERE," PAINTING BY 


up. For centuries, virtually until 1700, Vienna remained re- 
stricted to this area, and the result was closely packed, high (by 
pre-1918 standards) buildings; frequent rebuilding has led also to 
many architectural styles, Baroque being the most noteworthy. 
The town walls were replaced by more extensive fortifications in 
the 15th and 16th centuries, but it was not till 1704-06 that an 
outer minor defense line, the Linienwall, was erected to give some 
protection to the suburbs. The main fortifications were retained 
till 1857, however, and their former site, including the glacis, is 
now occupied by the 187-ft. wide Ringstrasse (completed in the 
1860s). 

The area beyond the former glacis and the former outer wall, the 
present Giirtel Street, built up by 1828 and now forming the 3rd 
to 9th districts, is generally characterized by an irregular ground 
plan with densely packed buildings except where former parks or 
noble residences prevented such development. Another early ex- 
pansion was the Jewish ghetto on the left bank of the present 
Danube Canal, founded at the beginning of the 17th century. This 
island now forms the 2nd and 20th districts, densely built up except 
for the Prater area, a former royal hunting ground and now Vien- 
na’s famous amusement park and site of the trade fairs. On the 
left bank of the Danube the 21st and 22nd districts are industrial 
suburbs, the expansion of the city from the later 19th century 
onward having been in general due to industrialization. The popu- 
lation rose from about 440,000 in 1840 to over 2,000,000 in 1910, 
and this rise found its visible expression in the extensive working- 
class residential areas of the outer suburbs. Their minute, light- 
less, airless tenement apartments are a legacy from which Vienna 
still suffers. 

On the margins of the built-up area, especially in the west and 
northwest, high-class residential areas of low densities came into 
being also in the later 19th century, and about three-quarters of 
the buildings of the 1st district and old suburbs were replaced. A 
number of villages now incorporated in the city have preserved 
their rural appearance in varying degrees, adding yet another fea- 
ture to the Vienna townscape. More prominent than these are 
the enormous apartment buildings built by the city council after 
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Vienna had become a Bundesland on Jan. 1, 1922. Some of them 
resemble castles, and indeed they served as formidable fortresses 
in the armed rising of the outlawed Socialist Party against the 
Engelbert Dollfuss dictatorship in 1934. The German ie 
in 1938 enlarged the city and at first gave a new impetus to build- 
ing. World War II soon put a halt to this. During the last six 
months of the war Vienna suffered serious damage; 270,000 pet- 
sons were left homeless, and public buildings and 25% of the 
large industrial plants were destroyed. * 
When in 1945 Vienna once again became the capital 0 Br 
and a Bundesland, reconstruction was faced with serious di af 
ties, among them the division into Allied occupation oe kof 
the 1st district rotating among the occupiers in turn, and ac! a 
material and money. Destruction was too extensive to be ei 
good simply by rebuilding as things had been, and it was o a 
to allow for thorough new replanning. Apartment ida anit 
structed by the city council, now in loosely spaced, ae S of all 
covering only 25% of the building land, account for 75% 
building activity. 3 dings, 
part from ae reconstruction of damaged public Oe 
some remarkable modern buildings have also arisen, sig Stadt- 
new Westbahnhof (the principal railway station) A Sites 
halle (city hall). Much has been done but much s Ka 
to be done. edal the 
Monuments and Public Buildings.—The very P 361 ft. 
city is the Stephansplatz with the cathedral of St. eap ai i high 
(110 m.) in length and with a nave 114 ft. wide and ` puildings 
(35 by 29 m.). The cathedral is one of the chief Got ai 
in Europe, incorporating remnants of the original 3 vestroyed 
edifice, probably built between 1137 and 1147 but ee snd 1450, 
by fire. The choir and nave were built between 13 hile the 
simultaneously with the 446-ft. (136 m.) southern wr a Ren 
northern tower, never finished, was finally completed ve Vienna in 
aissance spire in 1578. Burned out during the Let? ° 952), an 
April 1945, it was later reconstructed (completed RY cannons in 
even the 20-ton bell, founded from captured Turkis! 
1711, was recast. 
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Other Gothic churches include the Augustinerkirche, the Maria 
am Gestade Church, and the Church of the Friars Minor, all dat- 
ing from the 14th century. St. Ruprecht, dating from the 13th 
century with parts from the 11th century, is Vienna’s oldest church 
and is believed to have been originally built in 740. St. Peter’s, 
standing on the site of a church allegedly founded by Charlemagne 
in 792, was built chiefly by J. L. von Hildebrandt in 1702-33. 
Other fine examples of Baroque art are the richly frescoed Uni- 
versity Church (1627-31) and the Capuchin church (1622-32), 
the latter containing the imperial crypt, the vault in which 140 
members of the house of Habsburg, 12 emperors and 15 empresses 
among them, repose. The Church of the Scots, founded in 1155, 
together with a monastery of Scottish and Irish monks, was re- 
built in late Italian Renaissance style in 1638-48, Most of the 
noteworthy secular buildings are Baroque, for example the Har- 
rach and Kinsky palaces and the Winter Palace of Prince Eugene 
of Savoy. 

Thoroughfares of the city are the Graben, with the magnificent 
Plague of Trinity column (1682-86), and the Karntnerstrasse, 
both of which issue from the Stephansplatz and are lined with 
Vienna’s most fashionable shops. The vast complex of the imperial 
palace, the Hofburg, adjoins the Ring. It consists of a number of 
buildings of various periods and styles, enclosing several court- 
yards, the oldest part dating from the 13th, the latest from the end 
of the 19th century. It abounds in magnificently appointed private 
and state apartments and also houses the imperial treasury of 
the Holy Roman and Austrian empires; the leading library of 
Austria, The Nationalbibliothek 3 
(1526; see further LIBRARY: 
Switzerland and Austria); the 
Albertina and several other mu- 
seums; and the Spanish Riding 
School, founded in the 16th cen- 
tury. The state apartments of 
the Hofburg wing adjoining the 
Ballhausplatz are now the offices 
of the president of the republic 
of Austria. Opposite is the edi- 
fice of the federal chancellery, 
built in 1717-19, where the Con- 
gress of Vienna took place in 
1814-15 and where Chancellor 
Engelbert Dollfuss was assassi- 
nated in 1934. The magnificent 
Ringstrasse is planted with four 
rows of trees. It is lined with 
splendid buildings, monuments, 
and parks, 

Facing the Hofburg to the 
southwest are the museums of 
natural history and fine arts, two 
domed Renaissance-style build- 
ings dating from 1872-81, identi- 
cal in construction but separated 
by gardens containing the Maria 
Theresa monument. Adjoining 
the museums to the west is the 
Palace of Justice (1881), burned 
during riots in 1927, and the 
Houses of Parliament (1883) in 
modified Grecian style. Beyond 
these, to the north, stands the 
new Rathaus (city hall, 1872- 
83), a very large and lavishly 
decorated building in modern 
Gothic style. Farther to the 
north stands the university, an 
imposing building of Neo-Renais- 
sance style (1873-83). Its li- 
brary contains about 1,500,000 
volumes, 

Other important buildings are, 


1055 


opposite the Rathaus, the Burgtheater, built in 1874-88, and the 
Opera (1861-69) at the intersection of Ring and Karntnerstrasse, 
both in Neo-Renaissance style. Heavily damaged by bombs and 
fire in 1945, these two largest theatres of Vienna were reopened in 
1955. On the eastern side of the inner town lies the Stadtpark, 
rich in monuments. The inner town with its immediate neighbour- 
hood is still, unlike the older parts of most European towns, the 
fashionable quarter, containing the government offices, the princi- 
pal hotels, embassies, and legations, and many handsome buildings. 
Located at some distance outside the Ring to the south are the 
beautiful Baroque Charles Church (begun in 1716 by Johann 
Fischer von Erlach the elder, completed in 1739) and, farther to 
the south, the Belvedere Palace (1714-23), a perfect example of 
secular Baroque style. Here the state treaty of Austria was signed 
in 1955. The imperial summer palace of Schönbrunn with’splendid 
rooms in Rococo taste, and its large park of 18th-century style, lie 
to the southwest in the suburb of Hietzing. 

The town as a whole has preserved its general character of the 
period prior to 1914, in spite of the heavy damage of, and rebuild- 
ing after, World War II. (H. My.; Pr. S.) 


Population.—The number of inhabitants of Vienna in 1961 
was 1,627,566, a very slight increase over 1951 (1,616,125). The 
lowest figure in the 20th century was 1,500,000 (in 1945). How- 
ever, the city is a long way from its maximum of almost 2,500,000 
early in World War I. The decline occurred partly because the 
city ceased to be the imperial residence of a nation with a popula- 
Other 


tion of 52,000,000 and as a result emigration occurred. 


BY COURTESY OF (TOP LEFT) PRESSESTELLE DER STADT WIEN; PHOTOGRAPHS, (TOP 
RIGHT, BOTTOM LEFT) TONI SCHNEIDERS FROM RAPHO GUILLUMETTE; (BOTTOM RIGHT) 
REFOT FROM RAPHO GUILLUMETTE 


(Left) Aerial view of Vienna along the Danube Canal, dominated by 
the modern Ringturm; (above) the Naturhistorisches Museum and Maria 
Theresa monument; (bottom left) the Karlskirche, 1715; (bottom 
right) view through an arch of the Rathaus looking toward the Votiv- 
kirche, 1879 
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factors were the world economic crisis of the 1930s, a low birth- 
rate, the persecution of Jews during the Anschluss, and the occu- 
pation of part of the city and its entire hinterland by the U.S.S.R. 
until 1955. It is largely since that year that the birthrate has 
risen again (from 6.8 per 1,000 in 1953 to 11.5 in 1961), but with- 
out an immigration gain of about 20,000 annually the decline would 
have continued. 

Most of the people (over 90%) live west of the Danube. Popu- 
lation densities there are extremely high, but further incursions 
into the green belt are prohibited. Any building development 
therefore will have to take place largely on the east bank. The 
Inner City (1st district), serving as the central business and ad- 
ministrative area, also has a fairly large resident population (32,- 
000, nearly half that of its maximum in 1880), which retards 
changes in function and replacement of old residential buildings 
by office buildings. 

Ethnically Vienna is now purely German. Of the once numer- 
ous ethnic minorites that migrated to the capital of the multina- 
tional Habsburg monarchy there remain fewer than 4,000 Czechs 
and about a thousand Magyars. A characteristic population ele- 
ment before 1938 was the Jews, who in 1923 amounted to over 
10% of the total population and in the 2nd district, the former 
ghetto, to nearly 40%. Nazi rule reduced them to fewer than 
10,000. However, the former presence of these varying popula- 
tion elements has left a mark: non-German personal names are 
numerous, and the language, though basically a Bavarian dialect, 
has incorporated many foreign elements, The Anschluss period 
also contributed to alter the language. 

More than 80% of the Viennese are Roman Catholics, and the 
city is the seat of an archbishop. The cathedral church is St. 
Stephen’s. 

Government and Social Conditions.—The government and 
administration of Vienna are carried out by the city Senate under 
its mayor, elected for five years by the popularly elected House 
of Representatives. Owing to Vienna’s dual status these have 
been since 1922 simultaneously also Landesregierung, Landes- 
hauptmann (governor), and Landtag (assembly). Since 1918 all 
elected city governments have belonged to the Socialist Party. 
The local concerns of the 23 districts are dealt with by appointed 
magistrates under elected chairmen and representatives. In the 
Bundesrat (upper house of the federal Diet) Vienna has 12 votes. 

Housing is still the greatest social problem. In 1951, 83% of 
all flats consisted of no more than three rooms, less than half had 
running water and lavatory, and only 14% had bathrooms. A 
major cause of the housing problem is the continuance of con- 
trolled rents, fixed in 1922 at pre-1918 levels, which devalued 
all private housing, made modernization impossible, and brought 
private building (except of small owner-occupied houses) to an 
end. Under these circumstances housing is largely a municipal 
service. 

Economy.—Since over half of Vienna’s land area is used agri- 
culturally, agriculture is of greater importance there than it is 
in other cities of comparable size. Chief products are fruit and 
vegetables, supplied by professional growers, found largely on the 
left bank of the Danube, and by many private gardeners, Viticul- 
ture is also of some importance, mainly on the south-facing slopes 
of the northern part of the area, and a good wine is made. Wood- 
land, which covers 18% of the city area, is to a large extent made 
up by the Lainzer Tiergarten, a nature preserve, and thus not for 
economic use. Only about 1% of the labour force is employed in 
agriculture, however. Vienna's importance as the economic centre 
of Austria lies in its industries and its trade, which together ac- 
count for about four-fifths of employment. Food industries, 
breweries, and building materials industries serve mainly the city 
itself. Of importance for the country’s economy as a whole are 
metal industries—in particular, electrical engineering, machine 
building, and precision engineering. There are also railway engine 
works and automobile plants. The clothing industry, concentrated 
in the Ist district, produces goods valued at more than 50% of the 
Austrian total in this category; its leading branch is women’s 
kenra Closely allied in location are the textile and leather in- 

ustries. 
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Vienna’s chemical industry represents about a third of the 
Austrian total, even though the country’s main oil refinery jg 
at Schwechat, which since 1954 has been outside the city bound- 
aries. Vienna’s share of the Austrian printing and graphic indus- 
tries amounts to 57%. 

The city is Austria’s foremost trade centre, but it has suffered 
from the breakup of the Habsburg empire and the present political 
rift of Europe. Nonetheless, its fairs, held since 1921, are still 
of European importance. The tourist trade, which sank to very 
low levels during the occupation, recovered and nearly doubled 
its prewar peak by the 1960s, but Vienna’s share of the Austrian 
tourist trade is declining. The principal shopping and business 
areas of Vienna are the Ist district and the Mariahilferstrasse, - 

Culture.—Vienna is the seat of the Austrian Academy of Sci- 
ences and of the oldest German university, founded in 1365, with 
a renowned medical school, as well as of seven other institutions 
of university rank (technology, agriculture and forestry, veterinary 
science, world commerce, and academies of fine art, applied art, 
and music and drama). The university alone enrolls more than 
15,000 students. Many Austrian research institutes and scientific 
associations are located in Vienna, and it is the seat of international 
organizations, notably the International Atomic Energy Commis- 
sion. Vienna has many museums, art collections, and libraries, It 
possesses two large concert halls and ten major theatres, Its 
principal playhouse, the Burgtheater, and its opera take first place 
in the German-speaking world, as do its most famous orchestras, 
the Vienna Philharmonic and the Symphonic, Music and theatre 
festival weeks are held every summer. 

Communications.—The natural routes that originally made 
Vienna a vital trade centre have been utilized by roads and rail- 
ways, and the Danube has been improved for shipping, Seven 
of Austria’s principal roads and the motorway to Salzburg radiate 
from Vienna. It is also the junction of several main railways of 
which the Westbahn is Austria’s most important line with through 
services from Calais, Paris, Ostend, and Istanbul (Orient Express). 
The political conditions in Europe after World War IT have given 
added importance to the Siidbahn, Vienna’s link with Trieste and 
Venice, and the Siidbahnhof has also been rebuilt! In contrast, 
the importance of rail links to Czechoslovakia and Hungary has 
declined. 

Shipping on the Danube is of great antiquity. Its modern de- 
velopment began with the foundation of the DDSG (the First 
Danube Steam Ship Company) in 1839, but the breakup of Aus- 
tria-Hungary and the post-World War II political rìft have pre- 
vented Vienna from becoming a river port of a size to rival the 
important Rhine ports. é 

Of the four airports around Vienna, only that of ‘Sc is 
of commercial importance. It is Austria’s leading airport by tat 
but it ranks only about twentieth among the airports of ET y 

Internal transport relies first and foremost on streetcar tk 
(electric since 1897), with about 173 mi. (278 km.) of rail. of 
cheap but slow and cumbersome, considering that nearly eoim a 
the labour force relies on public transport. Buses, md u a 
double deckers, are gradually gaining importance, but the art ie 
role in the future will be played by the Schnellbahn an old 
Stadtbahn, a triangular “circle line” around the centre ani ais 
suburbs, built 1892-1900, which was electrified in 1925 an 
now being modernized and extended. 

See also AUSTRIA; AustTRIA, EMPIRE OF; an 
“Vienna” in the Index. 

Brstiocrarny.—K. Oettinger, Das Werden Wiens (1951 
Eternal Vienna (1945); G. Condit, “Vienna: the History of ee Raineri 
Landscape,” Landscape, vol. v, no. 3, pp. 3-14 Casson “4. $0) 
Planungskonzept Wien (1962). A 

VIENNA, CONGRESS OF (1814-1815), the assem i ying 
reorganized Europe after the Napoleonic Wars (g.v; f st abdi- 
begun in September 1814, five months after Napoleon's Re before 
cation, it completed its “Final Act” in June 1815, sa Hi Days 
the Waterloo campaign (q.v.) and the end of the Hun He ‘most 
of Napoleon’s return to power. The settlement was 
comprehensive treaty Europe had ever seen. t Britain, 

Preliminaries—Austria, Prussia, Russia, and GEN oleon, 
the four powers chiefly instrumental in the overthrow of Nap 
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had concluded a special alliance among themselves, the Treaty 
of Chaumont, on March 9, 1814, a month before Napoleon’s first 
abdication. The subsequent treaties of peace with France, signed 
on May 30 not only by the “four” but also by Sweden and Portu- 
gal and on July 20 by Spain (see Parts, TREATIES oF), stipulated 
that all former belligerents should send plenipotentiaries to a con- 
gress in Vienna. Nevertheless the “four” still intended to re- 
serve the real making of decisions to themselves and bound France, 
by secret articles in their own treaties, to recognize those de- 
cisions. Thus the meeting in Vienna was meant by the “four” 
to be merely a convenient assembly to ratify their decisions. 

The Delegates.—Representatives began to arrive in Vienna 
toward the end of September 1814. All Europe sent its most im- 
portant statesmen. Metternich (q.v.), principal minister of Aus- 
tria, naturally represented his emperor, Francis II. Alexander I 
(q.v.) of Russia directed his own diplomacy. Frederick William 
III of Prussia had Hardenberg (g.v.) as his principal minister. 
Great Britain was represented by its foreign minister, Castlereagh 
(see LONDONDERRY, ROBERT STEWART, 2nd Marquess of). When 
Castlereagh had to return to his parliamentary duties the duke of 
Wellington (q.v.) replaced him, and Lord Clancarty was principal 
representative after the duke’s departure. The restored Louis 
XVIII of France sent Talleyrand (g.v.). Spain, Portugal, and 
Sweden had only men of moderate ability to represent them: Don 
Pedro Gomez Labrador, Palmela (g.v.), and Count G. C. F. Löven- 
hielm. Many of the rulers of the minor states of Europe put in 
an appearance. With them came a host of courtiers, secretaries, 
and ladies to enjoy the magnificent hospitality of the almost bank- 
rupt Austrian court. Assisting Metternich as host, Friedrich Gentz 
(qg.v.) played a vital role in the management of protocol and in 
the secretarial organization of the congress. The social side of 
the congress was one of the causes of the long and unexpected 
delay in producing a result, for Metternich at least sometimes sub- 
ordinated business to pleasure. 

Procedure.—The procedure of the congress was determined by 
the difficulty and complexity of the problems to be solved. First 
there was the problem of the organization of the congress, for 
which there was no precedent. The “four” were determined to 
keep the management of the main problems entirely in their own 
hands; but since they had rather rashly summoned a congress 
they had to pay some attention to it. The ministers of the “four” 
assembled early to discuss this problem, and finally agreed on 
Sept. 22, 1814, that the “four” should have the “initiative,” by 
which they meant the “decision” of the future of all the con- 
quered territories. They were then to “communicate” with France 
and Spain. The “congress” was to be summoned only when all 
was ready. 

This was the situation which Talleyrand found when he arrived 
on Sept. 24. He refused to accept it and was supported by Labra- 
dor. He denied that either the “four” or the “six” were legally 
constituted bodies and desired that the congress should be sum- 
moned to elect a directing committee. If there was any other 
body which had any rights it was the “eight” powers who had 
signed the Paris treaties, The “four” were much disturbed, for 
they knew that all the smaller powers would support Talleyrand 
if they gave him the chance of appealing to them. But they 
had no intention of giving way and refused to summon a meeting 
of all the plenipotentiaries. A notice was issued that the opening 
of the congress was postponed till Nov. 1. No solution could 
be found, however, and after a meeting of the “eight” on Oct. 30 
the opening was again postponed. f 

Meanwhile work proceeded without the sanction of the main 
body of plenipotentiaries. The “four” discussed the main terri- 
torial problems informally among themselves. The ‘eight” as- 
sumed the formal direction of the congress; a committee of Ger- 
man states met to draw up a constitution for Germany, and a 
special committee on Switzerland was appointed by the “four.” 
Talleyrand was thus excluded from the main work of the congress, 
but his protests on behalf of the smaller powers grew fainter as 
he realized that the “four” were not in agreement; Castlereagh 
and Metternich gradually won his confidence and at last insisted on 
France being admitted to the “four” (see below). The “four” 
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thus became the “five” and it was this committee of five which 
was the real Congress of Vienna. Between Jan. 7 and Feb. 13 it 
settled the frontiers of all territories north of the Alps and laid 
the foundations for the settlement of Italy. Meanwhile the com- 
mittee of “eight” dealt with more general matters. The congress 
as a representative body of all Europe never met. 

Poland and Saxony.—The great difficulty which nearly pro- 
duced war was the disposition of Poland and Saxony (qq.v.). By 
treaties signed in 1813 Alexander had promised that the sovereigns 
of Prussia and Austria should rule over as many subjects as they 
had before they were reduced in size by Napoleon. He had 
also promised that the Duchy of Warsaw, which Napoleon had 
constituted out of the Prussian and Austrian shares of the 18th- 
century partitions of Poland, should be divided among the three 
powers. After the Battle of Leipzig, however, he claimed prac- 
tically all Poland for Russia: Austria, he suggested, could take 
some Italian territory instead, and Prussia could annex Saxony, 
whose king had been the most faithful of Napoleon’s allies. In this 
plan he was moved by a sincere wish to give the Poles an oppor- 
tunity for the expression of their nationality; but, of course, he 
intended to keep Russian sovereignty over all Poland. Metternich 
was much alarmed, and Hardenberg, though he very much desired 
Saxony for Prussia, was not anxious to see Russia’s frontier ex- 
tended so far. Castlereagh was also afraid of Russian expansion, 
Accordingly Castlereagh urged Austria to agree to the sacrifice 
of Saxony to Prussia so that the three powers could oppose Rus- 
sia’s demands on Poland. Austria reluctantly agreed; but the 
plan, which included an offer of constituting an entirely inde- 
pendent Poland, which it was known Alexander must reject, failed 
because Frederick William III, who was grateful to Alexander 
for his help in the overthrow of Napoleon, refused to support 
Hardenberg when the crisis came in November 1814, Metternich 
and Hardenberg were, therefore, estranged, and the former with- 
drew his consent to Prussia’s absorption of all Saxony. Prussia 
then went altogether on to Russia’s side, and a complete deadlock 
resulted, Meanwhile Talleyrand had been advocating the principle 
of “legitimacy” which had brought Louis XVIII back to France, 
so as to support the king of Saxony and the return of the Bourbons 
to Naples in the place of Joachim Murat (q.v.). 

Castlereagh had been much chagrined at the failure of his first 
plan. Moreover, the British government was alarmed at his ac- 
tivity in European matters, and he was warned against going too 
far. The difficult negotiations with the United States, with whom 
Great Britain was still at war, also made caution necessary. 
Nevertheless, Castlereagh saw that if a European war broke out 
both France and Great Britain would be involved before it was 
over. He had already prepared the way for an agreement with 
Talleyrand, and in December both he and Metternich promised 
Talleyrand that the Bourbons should be reestablished in Naples. 
Secure,of Talleyrand’s support, they insisted that France should 
be admitted to the committee of the “four.” When Hardenberg 
threatened war over Saxony, Castlereagh drew up a secret treaty 
of defensive alliance which Talleyrand and Metternich signed on 
Jan. 3, 1815. For a few days the issue was doubtful, but Alex- 
ander, who had already obtained most of Russia’s demands, in- 
clined to peace, and eventually Prussia gave way. With Castle- 
reagh acting as mediator, a compromise was arranged on the 
question of Saxony, and then the rest of the territorial settlement 
was comparatively easy, especially as Castlereagh reduced the de- 
mands not only of Hanover but also of the Netherlands, whose 
policy was ultimately controlled by the British. 

Decisions of the Congress.—For details of the settlement, see 
the separate articles on the states and territories involved. For 
Poland, Alexander gave back Galicia to Austria and gave Thorn 
and a region round it to Prussia; Cracow was made a free town. 
The rest of the Duchy of Warsaw was incorporated as a separate 
kingdom under the Russian emperor’s sovereignty. Prussia got 
two-fifths of Saxony and was compensated by extensive additions 
in Westphalia and on the left bank of the Rhine. It was Castle- 
reagh who insisted on Prussian acceptance of this latter territory, 
with which it had been suggested the king of Saxony should be 
compensated: Castlereagh wanted Prussia to guard the Rhine 
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against France and act as a buttress to the new Kingdom of the 
Netherlands, which comprised both the former United Provinces 
and Belgium. Austria was compensated by Lombardy and Venice 
and also got back most of Tirol. Bavaria, Württemberg, and 
Baden on the whole did well. Hanover was also enlarged. The 
outline of a constitution, a loose confederation, was drawn up for 
Germany—a triumph for Metternich. Denmark lost Norway to 
Sweden but got Lauenburg, while Swedish Pomerania went to 
Prussia, Switzerland was given a new constitution. 

In Italy, Piedmont absorbed Genoa; Tuscany and Modena went 
to an Austrian archduke; Parma was given to Marie Louise, con- 
sort of the deposed Napoleon. The Papal States were restored to 
the pope, Naples to the Sicilian Bourbons. 

Valuable articles were agreed to on the free navigation of inter- 
national rivers and diplomatic precedence. Castlereagh’s great 
efforts for the abolition of the slave trade were rewarded only 
by a pious declaration. 

The Final Act of the Congress of Vienna comprised all these 
agreements in one great instrument. It was signed on June 9, 
1815, by the “eight” (except Spain, who refused as a protest 
against the Italian settlement), All the other powers subsequently 
acceded to it. 

As a result the lines laid down by the Congress of Vienna lasted, 
except for one or two changes, for over 40 years. The statesmen 
had successfully worked out the principle of a balance of power. 
But the idea of nationality had been almost entirely ignored— 
necessarily so because it was not yet ready for expression. Terri- 
tories had been bartered about without much reference to the 
wishes of their inhabitants. Until an even greater settlement took 
place at Versailles after World War I it was customary for his- 
torians to condemn the statesmen of Vienna. It is now realized 
how difficult their task was, and the fact that they secured for 
Europe a period of peace, which was its cardinal need, is fully 
recognized. But the statesmen failed to give to international re- 
lations any organ by which their work could be adapted to the 
new forces of the 19th century, and it was ultimately doomed to 
destruction. See also references under “Vienna, Congress of” in 
the Index. 

BrsiocraPHy.—Treaties and acts of the congress may be consulted 
in J. L. Klüber, Acten des Wiener Congresses, 9 vol. (1815-35) ; British 
and Foreign State Papers (1838-41) gives some of the documents in 
English. For the diplomacy, see the memoirs of the participants men- 
tioned above; A. de La Garde-Chambonas, Souvenirs du Congrès de 
Vienne (1901), an interesting picture of the congress from its personal 
side; A. Fournier, Die Geheimpolizei auf dem Wiener Congress (1913) ; 
C. K. Webster, The Congress of Vienna (1919), The Foreign Policy 
of Castlereagh, 1812-1815, 2nd ed. (1934), and ed. British Diplomacy, 
1813-15 (1921); J. H. Pirenne, La Sainte Alliance, vol. i (1946); H. 
Nicolson, The Congress of Vienna (1946); K. Griewank, Der Wiener 
Kongress und die Neuordnung Europas, 2nd ed. (1954). 

(C.K. W.; X.) 

VIENNE, a département of west-central France, formed in 
1790 mainly from the ancient province of Poitou (q.v.), together 
with neighbouring parts of Touraine and Berry. Area 2,720 sq.mi. 
(7,044 sq.km.). Pop. (1962) 331,619. It is bounded northeast 
by Indre-et-Loire, east by Indre, southeast by Haute-Vienne, south 
by Charente, west by Deux-Sévres, and northwest by Maine-et- 
Loire, and is included in the administrative and economic region of 
Poitou-Charentes, established in 1964. 

The département occupies the lowland gate (seuil) of Poitou, 
between the northwestern part of the Massif Central in Limousin 
and the southeastern part of the Armorican Massif, south of the 
Loire River in La Vendée. It is floored by Jurassic limestone, 
with scattered patches of Tertiary debris, and is traversed from 
south to north by the valley of the Vienne River and that of its 
tributary the Clain, converging near Chatellerault. As the natural 
approach from the southwest toward the heart of the Paris Basin 
it has been the scene of battles, including Charles Martel’s (q.v.) 
defeat of the Saracens in 732 as well as the famous English victory 
of 1356. It is now used by the main railway line from Paris to 
Bordeaux and by Route Nationale 10. 

Except where patches of sand are responsible for infertile soils, 
left as heath or woodland, Poitou, with its soft climate and red. 
dish soils derived from weathering of limestone, is extensively 
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cultivated with cereals, including maize (corn), as well as wheat 
vines and fruits, and fodder crops. The alluvial strips along the 
widely spaced valleys support rich meadows that are used for 
fattening young livestock brought from the poorer crystalline areas 
of Limousin and La Vendée. 

The towns of this predominantly rural countryside are essen- 
tially agricultural markets. They occupy typically defensive 
perched sites and have interesting Romanesque churches, Poitiers 
(qg.v.), the largest, with a population (1962) of 59,799, is the 
historic capital of the region and the préfecture of the département, 
as well as the headquarters of its ecclesiastical, judicial, and edu- 
cational administration. Chatellerault is the only other town with 
more than 10,000 inhabitants. It has an old-established cutlery 
industry and an arms factory, but otherwise there is little industry 
in the département, Poitiers, Chatellerault, and Montmorillon 
are the centres of the three arrondissements into which the dé- 
partement is divided. Poitiers has retained much of its old-world 
picturesqueness, with narrow winding streets within the remains 
of medieval walls, and some fine Romanesque churches as well as 
the cathedral. Its museums have many art treasures, At 
Chauvigny, on a promontory overlooking the Vienne, are ruins of 
five feudal castles. Charroux, in the south, has the extensive re- 
mains of a great abbey, and the département has numerous other 
castles and churches of interest and is rich in megalithic remains, 

(Ar. E. S.) 

VIENNE, the main town of an arrondissement in the départe- 
ment of Isère, southeastern France, lies on the left bank of the 
Rhône where it is joined by-the Gère, 17 mi. (28 km.) S-of Lyons. 
Pop. (1962) 24,277. The old part of the town is in a depression 
surrounded by steep hills; to the north of it is a small industrial 
quarter built in the early 20th century, and to the south a residen- 
tial quarter developed since 1948, The town has many Roman and 
medieval monuments. The temple, dating from the early 1st cen- 
tury and restored in 1860, was originally dedicated to Augustus 
and Livia. It became a Christian church in the 5th century and at 
the Revolution was the seat of the Club Révolutionnaire, and the 
Temple of Reason. The theatre, also of the 1st century, could 
hold an audience of 13,500; on the pulpitum is a well-preserved 
marble frieze of animals. The Odéon (2nd century) hada diam- 
eter of 276 ft. (84 m.), and could hold an audience of about 4,000. 
The theatre of the mysteries of Cybele, the only one of its kind 
in France, was built in the late 1st century. Excavations (1953- 
58) revealed bas-reliefs with scenes of the cult of the Great Mother 
of the Gods (g.v.). In the plain, south of the town, is the Pyra- 
mid,” the remains of the spina of a circus. 

Vienne has three important medieval churches. The Mae 
gian abbey of Saint-Peter, parts of which date from the 4th Es 
tury, is one of the oldest Christian churches in France, and sil 
serves as a museum of Roman antiquities, exhibiting fine Gi ie 
Roman sculptures. The belfry is of the 12th century, ie 
elegant statue of St. Peter was carved above a porch in He Bb 
The church of Saint-André-le-Bas is dated 1152, but work pro! a 
continued on it until the early 13th century, and it is a reo 
of a much earlier church: The former Cathédrale Sainte 
parts of which were not built until the 16th century, x a 
manesque nave and sculptured Gothic porches. Vienn oi 
Museum of Christian Art, with sculptures and e can large 
the 4th to the 15th centuries, a Museum of Fine Arts, a raining 
public library. There is a national centre for industria per 
that specializes in the wool industry; also schools of i anie 
painting, and a theatre. It is a river port and the ae chie 
of its region with agricultural fairs for wines and fruit. since the 
industry is wool combing, which has been carried oe face 
Middle Ages. There are also small metallurgical ini ttt e 
tories making shoes and plastics, and a refinery o is served 
North and south of the town are chemical factories. H1 
by railway and there is an airport nearby at Reventin. 


Š d by the 
Capital of the Allobroges (g.v.), Vienne was conquere y 


41 BC 


Romans in 121 B.c. They were driven out by 2 terah im 
but returned, and the town remained Roman until the Burgun j: 
vasions in 275 a.p. In the early Sth century it was © Count 


and after 534 Frankish. It had an independent sovereign; 
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Boso, after the death of Charlemagne, and in 882 recognized Carlo- 
man (q.v.) and became part of the Holy Roman Empire, where it 
remained, in name, until 1450. One of its archbishops became 
Pope Calixtus II (q.v.), who in 1119 gave it the primacy over the 
seven provinces of Gaul. In the 16th century Michael Servetus 
(q.v.) worked in Vienne. The town had Protestant sympathies 
and suffered heavily in the wars of religion, from which it never 
really recovered, It lost its archbishopric in 1801. The Industrial 
Revolution stimulated the town to increased activity once again. 
Vienne was only slightly damaged in World War II. (Jn. Lz.) 
VIENNE RIVER, a river of central France, more than 200 
mi, (350 km.) long, is a left-bank tributary of the Loire. Rising 
on the plateau of Millevaches at a height of nearly 3,000 ft. (915 
m.) it flows at first west through hilly country towards Limoges, 
situated below its confluence with the Taurion. Beyond Saint- 
Junien the Vienne turns sharply north to Confolens and below that 
town leaves the crystalline highlands to cross the Jurassic lime- 
stone platform of Poitou in a wider, more open valley. Poitiers is 
on a left-bank tributary, the Clain, and farther north the Creuse 
flows in from the southeast, after a course of 160 mi. (260 km.) 
from the Millevaches plateau. Approaching its confluence with 
the Loire below Chinon, the Vienne occupies a wide, alluvial valley. 
There is very little traffic, The river basin is almost purely agri- 
cultural, but at Avoine, near Chinon, France’s second nuclear power 
station was set up. (Ar. E. S.) 
VIENTIANE, the administrative capital of Laos (q.v.), lies 
in the south of the country near the Thailand border, about 5 mi. 
(8 km.) NE of the broad, fast-flowing waters of the Mekong River. 
Pop. (1962 est.) 162,000, The town is flimsily built, mainly of 
wood in the old Asian style, and is set in a thickly wooded region. 
Its shops and markets are largely run by Chinese or immigrants 
from Annam. The population of Vientiane was much swollen by 
the influx of ministries and foreign delegations after Laos achieved 
independence in 1950. Seasonably usable roads link it north to 
Luang Prabang and south to Pakse. The Mekong is navigable 
only by shallow eraft, most trade connection being by ferry across 
the river to the railhead of the Siamese line to Bangkok. Air serv- 
ices to Saigon, continue, as in the days of the French protectorate, 
but the air link to Bangkok now also has substantial traffic. 
(E. H. G. D.) 
VIERKANDT, ALFRED FERDINAND | (1867-1953), 
German sociologist, who conceived of sociology as the study of 
human interactions, was born in Potsdam, June 4, 1867. He taught 
at the University of Berlin throughout most of his career. An 
early work, Die Stetigkeit im Kulturwandel (1908), anticipated 
many of the conclusions of F. Boas, A. Kroeber, and W. Ogburn on 
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the processes of culture change. Vierkandt was first greatly in- 
fluenced by the phenomenology (q.v.) of E. Husserl and the in- 
stinct theory of W. McDougall. He later put greater emphasis on 
group function and structure in his Familie, Volk, und Staat in 
ihren gesellschaftlichen Lebensvorgdngen (1936), This work, ap- 
pearing when National Socialism had virtually smothered sociology, 
gained little notice, but a new edition, published under the title 
Kleine Gesellschaftslehre (1949) made an impression after World 
War II. 

Vierkandt edited a massive Handwörterbuch der Soziologie 
(1931) to which most of the leading German sociologists con- 
tributed. He died in Berlin on April 24, 1953. (Hb. Br.) 

VIETA (Vitre), FRANCOIS, SEIGNEUR DE LA BIGOTIÈRE 
(1540-1603), often known as Franciscus. Viera, French mathe- 
matician responsible for the first systematic algebraic notation, was 
born at Fontenay-le-Comte, in Poitou. On the completion of his 
studies in law at Poitiers, Vieta took up practice in his native town, 
and later became councillor of the parlement of Brittany. René II 
de Rohan, then a leader of the Huguenots, took Vieta under his 
special protection. After the accession of Henry IV, Vieta became 
in 1589 councillor of the parlement at Tours, and subsequently a 
royal privy councillor. As he grew wealthy, much of his leisure 
was spent in the study of cryptology (g.v.) and mathematics, and 
he was able to publish and distribute many of his original con- 
tributions. 

While at Tours he deciphered a complex code (of more than 500 
characters) that was being used by Philip II of Spain in his war 
to save Catholicism from the French Huguenots. When he found 
the French could read his dispatches, Philip complained to the pope 
that his code could have been broken only by sorcery—an unin- 
tended tribute to Vieta. 

Vieta has been called the father of modern algebraic notation, 
and his /n artem analyticam isagoge (1591) looks very much like 
a modern algebra text, Making basic contributions to algebraic 
geometry and trigonometry (e.g., determining the relation of sin 
6 to sin n8), he also wrote De aequationum recognitione et emenda- 
tione (1615) which presented his methods for the solution of equa- 
tions of second, third, and fourth degree. He knew the connection 
between the positive roots of an equation (which, in his day, were 
alone thought of as roots) and the coefficients of the different 
powers of the unknown quantity. Vieta’s collected works were is- 
sued under the title of Opera mathematica by F. van Schooten at 
Leiden in 1646. 


See J. F. Scott, A History of Mathematics (1958); C. B. Boyer, 
“Viete’s Use of Decimal Fractions,” The Mathematics Teacher, vol. 55 
(Feb. 1962). 
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